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EXAMINATION PAPERS - 2008

MATHEMATICS CBSE (Delhi)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three sections-A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each and
Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

Set-1
SECTION-A
1. Iff(x)=x+7and g(x)=x-7,xeR, find (fog) (7)
2. Evaluate : sin [E —sin~ ! (— lﬂ
3 2

3. Find the value of xand yif:2| - °|+|Y °|=|> ©

. : + =
ind the value of xand y i o «1*11 21711 s

a+ib  c+id
4. Evaluate: ) ]
—c+id a-ib
2 -3 5
5. Find the cofactor of a,,in the following:|6 0 4
1 5 -7
.[ 2
6. Evaluate: dx
1+x°
1
7. Evaluate: J. ax 5
1+x
- N . ~
8. Find a unit vector in the direction of a = 3i - 2j + 6k
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10.

11.

12.

13.

14.

15.

16.

17.

18.

\

~

= . P
Find the angle between the vectors a =i —j +k and b =1 +j -k

N N
For what value of A are the vectors  =2i + Aj + kand b =1 — 2] + 3k perpendicular to each other?

SECTION-B
+b
(i) Is the binary operation defined on set N, givenby a *b = HT foralla, b e N, commutative?

(ii) Is the above binary operation associative?
Prove the following:

tam_ll+’fan_11+tan_1l+tan_ll=E
3 7 8 4
3 2 5
LetA={4 1 3.
0 6 7

Express A as sum of two matrices such that one is symmetric and the other is skew
symmetric.

OR
122

IfA=(2 1 2| verify that A> —4A -5 =0
2 21

For what value of k is the following function continuous at x=2?
2x+1 ;x<2

flx)=1k ;x=2
3x—-1;x>2

Differentiate the following with respect to x : tan "~ ! (

Find the equation of tangent to the curve x = sin 3t, y = cos 2t att = g

X sin x

2

Evaluate: jn _
1+ cos” x

Solve the following differential equation:
(x? —yz) dx+2xydy=0
given that y =1whenx =1
OR

Solve the following differential equation:

ﬂ:M, jfy:lwhenx:]_
dx  x(2y + x)
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Solve the following differential equation : cos? x% +y = tanx
x
= A A N - R - —
If a=i+j+kand b =] —k, find a vector ¢ suchthat a x ¢ =b and a. c =3.

OR
- 2 5 - - - — —
Ifa+b+c=0and|a|=3,|b|=5and| c | =7, show that the angle between aand bis 60°.

Find the shortest distance between the following lines :
x-3 y-5 z-7 dx+1 y+1 z+1
= = an = =

1 -2 1 7 -6 1
OR
x+2 y+1 z-

3
Find the point on the line at a distance 3+/2 from the point (1, 2, 3).

2

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes.

SECTION-C

Using properties of determinants, prove the following :
o B Y
a B2 y? =@-PE-N-w)@+pry)
B+y vy+o a+P

o § Y a By
a? By |=@+B+y)|at B v
B+y yv+o o+P 1 1 1

Show that the rectangle of maximum area that can be inscribed in a circle is a square.
OR
Show that the height of the cylinder of maximum volume that can be inscribed in a cone of

height & is % h
Using integration find the area of the region bounded by the parabola y2 = 4x and the circle
4x? +4y? =9,

a—Xx

Evaluate: Ia dx
—a
Find the equation of the plane passing through the point (-1, — 1, 2) and perpendicular to
each of the following planes:
2x+3y—3z=2andbx -4y +z=6
OR
Find the equation of the plane passing through the points (3, 4, 1) and (0, 1, 0) and parallel to
. x+3 y-3 z-2
the line = =
7 5
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28. A factory owner purchases two types of machines, A and B for his factory. The requirements
and the limitations for the machines are as follows :

Machine Area occupied Labour force Daily output (in units)
A 1000 m? 12 men 60
B 1200 m? 8 men 40

He has maximum area of 9000 m? available, and 72 skilled labourers who can operate both the
machines. How many machines of each type should he buy to maximise the daily output?

29. Aninsurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers.
The probability of an accident involving a scooter, a car and a truck are 0.01, 0.03 and 0.15
respectively. One of the insured persons meets with an accident. What is the probability that
he is a scooter driver.

Set-1I

Only those questions, not included in Set I, are given

20. Solve for x:tan~ ! (2x) + tan 1(3x) = g

x tan x
21. Evaluate: J: _rant dx.

sec X cosec xX

22, Ify=1[x2+1—log l+ 1+i findﬂ.
x x2 dx

23. Using properties of determinants, prove the following :

1+a? -b? 2ab -2
2ab 1-a® +b? 2a =(1+a® +b%)3.
2b ~2a 1-a% -b2
24. Evaluate: Jﬂxs—m;dx.
01+ cos? x

25. Using integration, find the area of the region enclosed between the circles X%+ y2 =4 and
(x— 2)2 +y2 =4,

Only those questions, not included in Set I and Set II, are given.

-1 +1
20. Solve for x: tan ! X +tan ! X _r
x—2 x+2 4
1+ sin x +/1 —sin x
! J \/ findﬂ
\/1+sinx—,/1—sinx dx

1
22. Evaluate: .[0 cot™! l-x+ xz] dx

21. Ify=cot™
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23. Using properties of determinants, prove the following :

a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

24. Using integration, find the area lying above x-axis and included between the circle
x? +y2 = 8x and the parabola yz =4x.

x tan x

25. Using properties of definite integrals, evaluate the following: J.(;t — dx
sec x + tan x

SOLUTIONS

Set-1

SECTION-A
1. Given f(x)=x+7and g(x)=x-7,xeR

fog(x) = f(g(x)) =g(N) +7 =(x=7) +7 =x
= (fog)(7)=7.

s ol (3]s

3 (1 3], [v 0[5 6
0 x| |1 2] |1 8]
2 61 [y 0] [5 6]
= + =
0 2x| |1 2] [1 8]
24y 6 5 6]
ey =
1 2x+2| |1 8]

Comparing both matrices
2+y=5and 2x+2=8
= y=3and2x=6

= x=3,y=3.
s a+ib  c+id
" l=c+id a-ib

=(a+1b) (a—ib) — (¢ +id) (— c +id)
—[a? = i2b2] - [i2d? - 2]

=(a* +b%) - (- d* - ¢?)

=a? +b% +c%+ d?

6 4
=—42-4=-146

5. Minor of ay, is M, = 1 _7
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10.

Cofactor Cqp = (=1)1F 2 My, =(~1)3 (- 46) = 46

2

Let] = I dx

1+x°

Putting 1 + x3 =t

= 3x2dx=dt
or xzdx=ﬂ
3
_lfﬂ_l g|t|+C
37t 3
=llog|1+x3|+C
_[1 dx
0 1+x2
=tan~ ' x —tan_l(l) an_l(O)
=T _o9=T
4 4
- ~ ~
a - 2j + 6k
5
~ a
Unit vector in direction of a = —
| a]
-2j +6k A,
- / = L3 -2+ k)
V32 +(-2? +62
- s a ~ -
a=1—-j+k = | a|= 12+(—1)2+12 =43
- N ~ ~ -
b=i+j-k = [b|={0r+M)2+(-1)2 =43
- -
a. b:|a || b |cos€)
= 1-1-1=+/34/3 cosH = —-1=3cos0
= cosO = — 1 = 9=cos_1(—l)
3 3
- -
a and b are perpendicular if
- >
a.b=0
= (A +N+k).(-2]+3k)=
= 2-2A+3=0 = }»=E.

2



Examination Papers — 2008

SECTION-B
11. (i) Given N be the set

a*bz%Vu,beN

To find * is commutative or not.

Now, a*b = % = b% . (addition is commulative on N)
= b * 0

So a*b=b*a
* is commutative.
(@) Tofinda*(® *c)=(a*b) *c ornot

b+c
b+c a+( 2 j 2a+b+c
Now a*(b*c)=a* = = .(0)
2 2 4
a+b+c
a+b 2
ax*b)*c= *o=—to—
@hres( S e -2
a+b+2c Iy
- (i
1 (i)

From (i) and (ii)
(a*b)*c#a*®d*c)
Hence the operation is not associative.

12. L.HS. :tan_ll+tan_1—+tan_1;+tan_1%
1 1 1 1
—tan" '-35 _ 4itan 178
1 1 1 1
1-=—x= 1-=x=
3 5 7 8
=tan~ ! = +t 1E
55
4,3
:tan_1é+tan_1£=tan_1A
7 11 _éxi
7 11
=tan~ ! 65 =tan_1§:tan_11:E =R.H.S
77 - 12 4

13. We know that any matrix can be expressed as the sum of symmetric and skew symmetric.

So,A=%(AT +A)+%(A—AT)
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or A =P +Q where P is symmetric matrix and Q skew symmetric matrix.
3 25 340

P=%(A+AT)=1 41 3|42 1 6
06 7| |5 37
3 3 2
6 6 5 2
:%629:313
5 9 14 5 9
> 2y
2 2
1 T
Q=1-a")
2
2 5] [-3 -4 0
=% 1 3[+]-2 -1 -6
06 7| |-5 -3 -7
0 -2 5
1
25 20_3
5 3 0
0o -1 2
2
{1 o -3
5 3 °
23
2 2
OR
122
A=[2 1 2
2 21
AZ=AxA

[Ix1+2x24+2%x2 1x2+2x1+2x2 1x2+2x2+2x1
=12X1+1%x24+42%x2 2x2+1x1+2%x2 2%x2+1x2+2x1
_2x1+2x2+1x2 2X2+2x1+1x2 2x2+2x2+1x1

9 8 8
=|8 9 8
18 8 9
4 8 8] 5x1 0 0] [500
4A=|8 4 8land5I=| 0 5x1 0 [=(0 5 0
8 8 4] 0 0 5x1] |0 05
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9-4-5 8-8 8-8 0 00

A*-4A-5I=| 8-8 9-4-5 8-8 |=/0 0 0]

8-8 8-8 9-4-5| |0 0 O
14. For continuity of the function at x=2
lim f(2-h)=f(2)= lim f2+h
Jim f(2=h)=f(2) = lim f(2+h)

Now, f(Q2-h=2Q2-h+1=5-2h
Jim f(2-1)=5

Also, f2+h)=32+h)-1=5+3h
im f(2+h) =5
h—0

So, for continuity f(2) =

s k=5
15. Lettan™ “1+x_“1 *
1/1+x+1/1 X
1 J1-x
yztam_1 —1+ “_1ti
J1+x
= y=tan_ll—tan_l 1-x
J1+x
J1-x
m 2 dx J1+x
{ 1+x]
B l+x 21/1 X T 21/1+x'
2 1+x

x/1+x><\/1+x +\/1—x><\/1—x
1+x JI—xxl+x  l+xx,1-x
4 1+x

1 _ !
$ -2 212
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16. Slope of tangent = dy
dx

dy  d(cos2t)

dr At _—25in2t
- dx d(sin 3t) 3 cos 3t
dt dt
(ﬂj —2 X sin B _ox1 _2«/5
dxJatr=2 3% cos ( 1) 3
- 3X|-—=
4 V2
Now x=sm(3—j=L
4 2
2
=cos|—|=0
Y (4]

_2ﬁ(x_ij
y 3 N
2J2 2
y=—]—x-
3 3
or 3y=242x-2
17. LetI:Inxs—lecdx
01+ cos? x

Apply the property J.(L)Z f(x) dx = J.:; fla—x)dx

_(n (n—x) sin xdx
I_Io 2

1+ cos” x
1=n“L2—1 - 21=11”L2
0 1+cos?x 0 1+ cos? x
2
n/2 sec” x 2a a
I=m —dx {Using f(x)dx=2 f(x)dx}
J.O 1+sec? x J.O '[0

2

2 sec” x
I=TEJ.7T/ ——dx
0 2+tan” x
Putting tan x =t if x=0, t=0
. n
sec? xdx = dt if x:E,t:oo
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oo dt
I=m
J.O (ﬁ)2 +t2
1 1( t i
I—TC‘ — tan — ‘
a2 (),
=503
V2 2
e
22
18. (x2 —yz)dx+2xydy=0
dy__(*-y?) "
dx 2xy
It is homogeneous differential equation.
Putting y=ux = u+ﬂ:@
dx  dx
1-u? 1-u?
From (i) u+x&=—x2( u)=_ "
dx 272y 2u
xdu 1-u?
= —=- +u
dx 2u
xdu 1+u?
= —=-
dx 2u
= 2u aluz—ﬂ
1+u? X
Integrating both sides, we get
2udu dx
= J. 2
1+u X
= log|1+u2|=—log|x|+logC
2 2
+
= log ¥y | x| =log C
2
x
2 2
+
= r Ty =C
x
= x? +y2 =Cx

Given thaty=1whenx =1
= 1+1=C = C=2
~. Solution is x? + y? = 2x.
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19.

OR
dy _X2y-% )

Let y=ux

. u+x.@=[2”‘1J [from()]

X—= - u
dx 2u+1

xdu_Zu—l—Zuz —-u
dx 2u+1

2u+1 dx
A ] &
u—-1-2u X

2u+1
e
2u° —u+1 X

Let 2u+1=AM4u-1)+B; A=%, B=§

N

1J- 4y -1

- du+ [ —2
2 1 I21,12—u+1

5 du=-log x+k
2u” —u+

1 ) 3
= —log(2u“ -u+1)+—| ———=-logx+k
5 log ( )+5 ] PR g
u-—| +—
( 4) 16

1 (”_ij

log(2u2—u+1)+§—tan ——~ |=-2logx+k’

247,/ 7

4
y

Putting # = = and then y =1 and x =1, we get
x

6 1 3
k’=log2+—tan  —
RN

x2

2 _ 2 _
.. Solution is log (MJ + o tan _1(4y x) +2logx =log2+ 6

N7 V7x

cos? xﬂ +y = tanx
dx

d
—y+sec2 x><y=sec2 xtan x

dx

—tan~

NG

1

3
N
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It is a linear differential equation.

2
Integrating factor = plsectx dx

— etan X

General solution : y. IF = IQ. IF dx
y. et = J.etan ¥ tanx. sec? x dx
Putting tan x =t —=sec? xdx=dt
yeanx =J.et t.dt
=e! .t—jetdt:et t-el +k
=Y (fan x—1) + k
y.e™ Y =P (fan ¥~ 1) + k
where k is some constant.
— A A A~ 4 N A
20. Givena=i+j+kand b=j-k

- ? N ~
Let ¢ =xi +yj +zk

- - ! ] k ~ ~ ~
axc=|11 1|=i@-y+j(x-2+k(y—x)
Xy z
- - =
Given a X ¢ = b

A

-y +(x-2]+(y-0 k=] -k

Comparing both sides
z-y=0 z=1Y
x-z=1 x=1+z
y—-x=-1 y=x-1
- -
Also, a.c=3
(+]+k).(xf +y] +2k)=3
X+y+z=3
(1+2)+z+2z=3
3z=2 z=2/3
y=2/3
x:l+2:§
3 3
- 1 2 r
c=§(5z+2]+2k)
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21.

OR

- -
2l a|| b]|cosb =15
30 cos6 =15

cosB = % = cos 60°

L T
N

0 =60°
-3 -5 -7 +1 +1 +1
Letx :]/ :Z =\ and x :]/ :Z -

1 -2 1 7 -6 1

k

Now, let’s take a point on first line as A line 1
A(A+3,-2A+5,A+7)and let
B(7k -1, -6k -1, k — 1) be point on the second line

The direction ratio of the line AB
7k—-A—-4,-6k+2A—-6,k—-A -8 B

line 2
Now as ABis the shortest distance between line 1 and line 2 so,
Zk-A-4)x1+(—6k+2A-6)X(-2)+(k-A—-8)x1=0 ()
and Zk-A=4)x7+(—6k+2A—-6)x(-6)+(k—A-8)x1=0 ..(ii)
Solving equation (i) and (ii) we get
A=0and k=0

A=(3,5,7)and B=(-1,-1,-1)
AB=\/(3+1)2 +G+1)2 +7 +1)% = /16 + 36 + 64 = /116 units = 24/29 units
OR

x+2 y+1 z-3
3 2 2
(BA=2,2A-1,2)A + 3)is any general point on the line
Now if the distance of the point from (1, 2, 3) is 342, then

JBL-2-1)2 +(2h-1-2)% +(24+3-3)% =(3V2)
= (3L -3)% + (21 - 3)% + 422 =18
= 92 180+ 9+ 422 124 +9 + 422 =18

Let =A
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= 172 - 301 =0
= AM17X - 30) =
= A=0 or = @
17
Required point on the line is (-2,-1,3)0 (56 3 77)
17 17 17
22. Let X be the numbers of doublets. Then, X=0,1, 2,3 or 4
PX=0)=P (non doublet in each case)
5 5_5_5) 625
P(D.D,D,;D — X=X —
(D1D,D3D,) = (6 6 6 6) 1296
P(X=1)=P (one doublet) { Alternatively use "C,p" ¢ wherep = % ,q= %}

=P (D,D,D;D,) or P(D;D,D4D,) or P(D;D,D4D,) or P(D;D,D3D,)
(1555)(5155)(5515)(5551)
=|=X—=X=X +|=X=X—=X—|[+|=X=X=X +|=X=X—=X~—
6 6 6 6/ \6 6 6 6/ l6 6 6 6/ (6 6 6 6

( 125) 125

1296) 324

P(X=2)=P (two doublets)

=P (D,D,D;D,)or P(D,;D,D4D,) or P(D;D,D3D,) or P (D;D,D;D,)
or P(D;D,D4D,) or P(D;D,D4D,)

(1 1 5 5) (1 5 1 5) (1 5 5 1)
XXX [+ oXEXEXID |+ =Xx=x=x=
6 6 6 6 6 6 6 6 6 6 6 6
(5 1. 1 5) (5 1 5 1) (5 5 1 1)
FEX X XD | H[EXoXEIX |+ ExEx=—x =
6 6 6 6 6 6 6 6 6 6 6 6

( 25 ) 25
= 6 X—m | = ——
1296/ 216

P(X=3)=P (three doublets)
=P (D,D,D;D,)or P(D;D,D4D,) or P(D;D,D;D,) or P(D;D,D3D,)

(1 1.1 5) (1 1.5 1) (1 5. 1 1) (5 1.1 1)
XXX |+ XXX [+ XXX | +[ X=X =X —
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

(45572
1296/ 324

P(X=4)=P (four doublets) = P(D;D,D;D,)

(1 1 1 1) 1
X — X=X —
6 6 6 6/ 129

Thus, we have

X =x, 0 1 2 3 4
P 625 125 25 5 1
1296 324 216 324 1296
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23.

24.

SECTION-C

o P Y
LHS. =| a? p? v?
B+y vy+o o+P
Applying R — R5 + Ry and taking common (o +f +v) from R 5.

a By
=(@+B+y|a® B> y?
1 1 1
o B-a Y-
=@+B+y)|a? B%2-a? yr-a? (Applying Cy = Cp - Cq,C
1 0 0

32>C3-Cyp)

= +B+V)[(r? —a?) (B -a) - (y —a) B* - a?)] (Expanding along R ;)

=(@+B+y)(y—a) B-o)[(y +a) = (B + )]
=@ +B+V)(y-a)(B-a)(v-P)
=(@+B+V@-BB-v)(v-a)

Let x and y be the length and breadth of rectangle and R be the radius of given circle, (i.e. R is

constant).
Now, in right A ABC, we have

D C
x2 +y2=(2R)2
(0]
>+y? =4R? = y=4R% -« () 2R y
Now, area, of rectangle ABCD. .
A =xy A X B
= A= xw/4R2 —x? [from ()]
For area to be maximum or minimum
dA _
dx
= xx;x—th/zmz—xz x1=0
2,J4R?% - x2
b 2 2,2 2
—x 5 3 (yJ4R* —x7)" —«x
= — 1 JaR?-x? =0 = =0
2 2 2 2
4R* —x 4R —x
= 4R?—x2 —x%2 =0 = 4R? —2x2 =0
x2 -2R%? =0 = x=+2R
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d?A _ 2x(x* —-6R?)

Now, =
dx?  (4R* -x%)3/2

d?A _-8J2R? 3
dx2 at x=+2 R (2R2)3/2
So, area will be maximum at x = +/2R

Now, from (i), we have

y=y4R? —x2= [4R2- 2R? =2R?
y=+2R

Here xX=y= J2 R

So the area will be maximum when ABCD is a square.

OR
Let radius CD of inscribed cylinder be x and height OC be H and 6 be the semi-vertical angle
of cone.
B —
Therefore,
OC=0B-BC 5
= H=h-xcotb
D
Now, volume of cylinder ~—C—1 .
V =nx? (h — x cotB)
= V= n(xzh - x3 cot6)
For maximum or minimum value
................. A
av_ 0 = n(2xh - 3x2 cotf) =0 =
dx
= nx(2h — 3x cot0) =0
2h — 3x cot® =0 (as x = 0is not possible)
= X = 2h tan ©
3
2
Now, d—‘; =7 (2h — 6x cot 0)
dx
2
= d—‘2/=2nh—6nx cot0
2
= av =2nh—6nx2—htan6cot6
de atx:thanG 3

=2nh—-4nth=-2nh <0
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Hence, volume will be maximum when x = 2—: tan 0.

Therefore, height of cylinder
H=h-xcot0
2h _h

—h—2—htan6cot6 h——=—.
3 3 3

Thus height of the cylinder is 13 of height of cone.

25 x24y2=2 ()
4
y? = 4x ...(ii)
From (i) and (ii)
2\2 9 %
(%} + yz = Z A
=]2
Let yz =t ﬁ y=[2
2 X' < » X
t 9 3 30
Loyt=2 3, 0) . 0)
16 4 2 -2 2y=-p
2 116t =36
v
2 +18t-2t-36=0 Y

tt+18) - 2(t+18)=0
(t-2)(t+18) =
t=2,-18
y'=2
y=ix/§

Required area = J._\E\E (xy —xq9) dy
9 2
- 7 (\/ -y - y_] ay

—2f ,/ f y* dy

PN

=2{y B2 in- 1L} J(y_]
2V4 8 3/2 21 3

0
2 V4 8 3 | 6
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26. Let I:Jﬂu {a_xdx
—a\ag+x

Put x=acos 20
dx =a(- sin 20) 246
If x=a,thencos20=1
20=0
06=0
x=-a,cos20=-1
20=m

o="
2

7020
1={0 AT sin20) 246
n/2 \la+acos?20

n/2 2sin2 0
_J’O

5 24 sin 20 d6
2cos“ 0O

/2 2
= 2aj§ 2sin? 0 dO = 24(;” (1 - cos 20) do

a2 s o)
5o

27. Equation of the plane passing through (-1, -1, 2) is

ax+1)+b(y+1)+c(z-2)=0 ..(7)
(z) is perpendicular to 2x + 3y — 3z =2
2a+3b—-3c=0 ..(i)
Also (i) is perpendicular to 5x — 4y +z2=6
5a—4b+c= ..(1ii)
From (ii) and (iif)
a b _ c
3-12 -15-2 -8-15
- @ _ b _c
-9 -17 -23

= a=-9k, b=-17k, c¢=-23k
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28.

Putting in equation (i)
= 9%k(x+1)-17k(y+1) - 23k (z-2)=0
Ix+1)+17(y+1) +23(z-2)=0
Ix+17y+23z2+9+17 -46=0
9x+17y+23z-20=0
9x +17y + 23z = 20.
Which is the required equation of the plane.
OR
Equation of the plane passing through (3, 4, 1) is
ax-3)+bly-4+c(z-1)=0
Since this plane passes through (0, 1, 0) also
a(0-3)+b(1-4)+c(0-1)=0
or -3a-3b-c=0
or 3a+3b+c=0

Leul

Since (i) is parallel to
x+3 y-3 z-2

2 7 5
2a+7b+5c=0
From (ii) and (iii)
a b ¢
15-7 2-15 21-6
= a=8k,b=-13k, c=15k

Putting in (i), we have

8k(x — 3) —13k(y—4) + 15k (z-1)=0
= 8(x-3)-13(y-4) +15(z-1)=0
= 8x-13y+15z+13=0.
Which is the required equation of the plane.

(i)

...(id)

...(iii)

3x+2y=18

Let the owner buys x machines of type A and y machines of type B.
Then

1000x + 1200y < 9000 ()

12x +8y <72 ..(if) (0,9)

Objective function is to be maximize z = 60x + 40y ]
From (i) 0.7

10x +12y <90
or 5x +6y <45 ..(1ii)

3x+2y <18 ..(iv)  [from (ii)]

We plot the graph of inequations shaded region in the
feasible solutions (iif) and (iv) .

5x + By =45

(0, 0) 6,00 (9,0)
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The shaded region in the figure represents the feasible region which is bounded. Let us now
evaluate Z at each corner point.

at (0,0) Zis 60 x 0 + 40 x 0 = 0
Zat(O ?)1360x0+40x§—300

Zat(6 0)is60><6+40><0—360
9 45 45

Za t(— —)15 60>< +40 x — =135 + 225 = 360.
4 8 4 8

= max.Z = 360

Therefore there must be

either x=6, y=0 or x=z, Y= 4—85 but second case is not possible as x and y are whole

numbers. Hence there must be 6 machines of type A and no machine of type Bis required for
maximum daily output.

29. LetE; be the event that insured person is scooter driver,
E, be the event that insured person is car driver,
E; be the event that insured person is truck driver,
and A be the event that insured person meets with an accident.

(1)—2000 1 P(ij=0.01

12,000 6’ E,
4,000 1 A a =2 &
P(E,)) =t ==, P| 2 |=003
12000 3°  |E,
P(E,) = 6,000 =l, A o015
12,000 2" |E,

m

A

P(E).P[—j
i /
A P(El).P[i]+P(E2).P(—)+P(E3).P(ij
E 2 E;

1
1

gxo.Ol . . 1
%X0.01+%><0.03+%><0.15 1+6+45 52

RIS

20. We have,
tan~ ! (2x) + tan "~ 1 (3x) =%

2x + 3x
1-(2x).(3x)

+
= tan_l{ }=% [Using property tan_1x+tan_1y=tan_11x—y]
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21.

22,

= tan ! ox S
1-6x> 4
= ox 5 =1 =
1-6x
= 6x2 +6x—x-1=0
= 6x(x+1)-1(x+1)=0
= (x+1)(6x-1)=0
4 x:_l,l
6
t
Let [= n&dx
0 sec x cosec x
sin x
n " cos x
cosx sinx
= I=ngsm2xdx
= I:jg(n—x).st(n—x)dx
= Izj‘g(n—x)sinzxdx
Adding (i) and (ii) we have
2I=Ignsin2xdx
= 21=n.[nsin2xdx=£fn(1—c052x)dx
0 290

. 2I=E (n_sm2n)_(o_sm0)
2 2 2

TEZ

I=—.
4

2
T x tan x s
Hence J. dx = o

0 sec x.cosec x

We have, y = wlx +1 —log(l iz
x \/

T+4x% +1
= =1[x2+1—log{
= y= x?+1 —log(l+,1x +1 +

6x%2 +5x-1=0

which is the required solution.

..(f)
[Using property J-Oa f(x) dx = J.g f(a—x) dx]

...(ii)

. 2[:2[ _stx}
2 2
o 2

= 2] == [n]=—
2 2

log x
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On differentiating w.r.t. x, we have
dy 1 1 1 1

= X2Xx— X X2x +—

dx 5 [y2 19 W2 +1+41) 24x% 41 X
X X 1
- - +-
\/x2+1 \/x2+1(\/x2+1 +1) X

x W2 +1-1) 1

V241 2 +1(a2 4141 (x2+1-1) ¥

N x(m—lj l

= +

Jx2 +1 ) Wx2+1) (%) ¥

_ x _(x2+1—1)+1
_x2+1—M+m

x?+1 241
xyx2+1 x
1+a° —b? 2ab -2
23. LetA= 2ab 1-a® +b? 2a
2b ~2a 1-a% -b?
ApplyingC; -C; =b.C3andC, —-C, +a.C5, we have
1+a% +b? 0 -2
A= 0 1+a% +b2 2a

b1+a%+b%) —a(l+a®+b%) 1-a°-b?

Taking out (1 +a’ + bz) from C;and C,, we have
1 0 -2b
=1+a>+bH%|0 1 2a
b —a 1-a%>-b2
Expanding along first row, we have
=1 +a? +b%)%[1.(1-a® -b? +24%) - 2b (- D)]
=(1 +a® +b2)2 1 +a® -b? +20?)

=(1 +a’ +bZ)2 (1+a2 +bz)=(1+a2 +b2)3.
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24, Let I=["220% 4y ()

01+ cos?x
7 (T — x) sin (T — x) ) a a

= I= dx [Using property | f(x) dx=|. f(a—x) dx]
'[O 1+cosz(n—x) '[O J.O

oo [" (M —x) sin x i
01 + (- cosx)2

_ [ (t(m-x)sinx ...(ii)

0 1+coszx

Adding (i) and (ii), we have
2= (" T sin x P sin x I

0 1+cos?x 01+ cos? x

Letcosx=t = -sinxdx=dt = sinxdx=-dt
As x=0,t=landx=m,t=-1
Now, we have

-1 —dt
2] =
'[1 1+t2
1 dt -1 1
= 2= ——=[tan" " (1],
J.‘ 11442

= 2l=tan" ! (1) —tan~ ! -1

L (ij _n
4 4 2
= 1==.
4
25. The equations of the given curves are
x?+ y2 =4 ..(0)
and (x-2%+y> =4 ...(ii)

Clearly, %+ y2 = 4 represents a circle with centre (0, 0) and radius 2. Also, (x - 2)2 + y2 =4

represents a circle with centre (2, 0) and radius 2. To find the point of intersection of the given
curves, we solve (i) and (i7). Simultaneously, we find the two curves intersect at A (1, v 3) and
D(1, - /3).

Since both the curves are symmetrical about x-axis, So, the required area = 2(Area OABCO)

Now, we slice the area OABCO into vertical strips. We observe that the vertical strips change
their character at A(1, «/3). So,

Area OABCO = Area OACO + Area CABC.
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When area OACO is sliced in the vertical strips, we find 4y A(1,[3)
that each strip has its upper end on the circle /
(x - 2)2 +(y - 0)2 =4 and the lower end on x-axis. So, the

approximating rectangle shown in figure has length =y,
width = Ax and area = y; Ax.

><-

As it can move fromx=0tox=1

Area OACO = [y, dx

Area OACO = j;1/4 —(x-2)2 dx

Similarly, approximating rectangle in the region CABC has length = y,, width = Ax and area
=Y, Ax.

As it can move fromx=1tox =2
_ 2 _ 2 2
AreaCABC= [ ypdx = [ /4 -x" dx

Hence, required area A is given by

A= [P Jam-22 dx+ [ Ja-x2 dx
% i

2 -1t 2
) | i PN JENE R +[f.,/4—x2+ésin‘1f}
2 2 |, L2 2 20

= Az2{—§+25m_1(—%)—23m_1(—1)+25in_1(l)—§—2sin_l%}

() (4]

= 2(4?75 - «/3) = (8?“ - 2&) sq. units.

Set-il
20. We have,

-1 x—1 -1 x+1 T
tan + tan =—
x—2 xX+2 4

x—=1 x+1

-2 +2
= tan” ! a i =g
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21.

22,

. x-Dx+2)+(x-2)(x+1])| =
(x (x+2)—(x-1(x+1)| 4
n-l 2 +x-2 +x2-x-2| 1
= = —
2 4-x7 41 4
2x? — 4
-4 n 2x% —4
= =tan — = =1
-3 4 -3
= 2¢% —4=-3
1 1
= 2x% =1 = x2== = x=+_—
2 V2
Hence, «x= ! are the required values.

ff

Given y= cot™! {
=cot™

=cot™

x/1+s1nx+\/1—sinx
\/1+sinx —J1-sinx

1_(\/1 +sinx +,/1 -sinx) ({/1+sinx+,/1-sinx)
| (y1+sinx—/1-sinx) (1 +sinx+,/1-sinx)

1+sinx+1—-sinx+2

1—sin2x

—_

1+sinx—1+sinx
2(1+
( COS X) = ot
2sin x

1C]

by
2 cos2

ZsinzcosE
2 2

dy_1

x 2

1

Let I=J.cot_1(1—x+x2)dx

0

p 1 1
=Itan_1—2dx [ cot_1x=tan_1—}
0 l-x+x x
1

+(1-

=J.tan_1de [+ 1 can be written as x + 1 — x]
0 1-x(1-x)
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Il
C— O O

b
[tan™ ' x+tan™ ' (1 -2x)]dx { tan~ ! {1a+ b} —tan la+tan" 1b }
-a

1
tan~ ' xdx +'[tan_ ! (1-x)dx
0

1 a a
tan‘lxdx+jtan‘1 [1-(1-2x)]dx [ jf(x):jf(a—x) dx}
0 0

0

1 1
=2 ‘[tan_ Vxdx=2 '[tan_ L x1dy, integrating by parts, we get
0 0
11
=2 {tan_lx.x}o —f 5 ~xdx:l
pl+x

1
=2[tan_11—0]—f 2x
pl+x

_ ‘E_ 2y\11
3 dx=2 1 [log (1 +x7)],

:g—(logZ—logl)zg—logZ [ log1=0]

a+b+2c a b
23. LetA= c b+c+2a b
c a c+a+2b
ApplyingC; -C; +C, +C5, we have
2(a+b+c) a b
A=|2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b
Taking out 2(a+b + c) from C, we have
1 a b
A=2(a+b+c)|1 b+c+2a b
1 a c+a+2b

Interchanging row into column, we have

1 1 1
A=2(a+b+c)|a b+c+2a a
b b c+a+2b
ApplyingC; -C; -C, andC, -C, —C3, we have
0 0 1
A=2a+b+c)|—-(a+b+c) a+b+c a

0 —(a+b+c) c+a+2b
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Now expanding along first row, we have
2Aa+b+o)[l.(a+b+0)?]

=2a+b+c° =RHS.

24. We have, given equations

X2+ yz =8x ..(7)

and y2 =4x ..(i0)
Equation (1) can be written as
(=9 +y? =9’
So equation (i) represents a circle with centre (4, 0) and radius 4.
Again, clearly equation (ii) represents parabola with vertex (0, 0) and axis as x-axis.

The curve (i) and (if) are shown in figure and the required region is shaded.

On solving equation (i) and (ii) we have points of
intersection 0(0, 0) and A (4, 4), C(4, — 4)
Now, we have to find the area of region bounded

by (i) and (ii) & above x-axis.

So required region is OBAO.
Now, area of OBAQO is

A=_|;L (1/8x—x2 — J4x) dx

=j;( @2 —(x- 42 -2Jx) dx

_ - /27*
{%J(z})z — +%sin_l ("44)—2><2—;‘3 ’

0

3
={851n_1 o-%(4)5}—[8sm—1(-1)-01

pro-toa)-ox-3

- — 32 + 41 = (4n - 2) sq.units
3 3

x tan x
25. LetI=[ —— " gy (i)
0 secx+tan x

n (T —x)tan (T - x)

. a M ~
"D sec(m—x) + tan (n - %) dx  [Using property Io f(x) dx = Io fla-x) dx]
= I = n M dx
0 —secx—tan x
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T —X)tan x
Ll
0 secx + tan x

Adding (i) and (ii) we have

T tan x
or = (F 2t
0 secx +tan x
tan x
= 2l=m n—dx
0 secx+tan x
tan x sec x — tan x
= 2] = J% x( )
0 (secx+tan x) (secx — tan x)
tan x (sec x — tan x
= 2l=m " ( )

0 sec:2 x—tan2 X

= 2I=njg(tanx.secx—tan2 x) dx
= 21 =n.|: [sec x tan x—(sec2 x—-1)]dx
= 2] =m[secx - tan x + x|
= 2] =n[(secmt —tan T + 1) — (sec 0 — tan 0 + 0)]
= 2[=n[(-1-0+m—-(1-0)]
= 2l=n(n-2)
n
I==(n-2
2( )
t
Hence J'”&:E(n_z)
0 secx+tanx 2

...(ii)
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General Instructions: As given in CBSE Examination paper (Delhi) — 2008.

Set-1
SECTION-A
. . . . . . 3x -2
1. If f(x) is an invertible function, find the inverse of f(x) = .
1-
2. Solve for x:tan~ ! letan_lx; x>0
1+x 2
x+3y y 4 -1\ .
3. If = find the values of x and v.
7-x 4 0 4
4. Show that the points (1, 0), (6, 0), (0, 0) are collinear.
+ 6
5. Evaluate :J‘w dx
3x? +sin 6x
3x2

6. IfJ.(e“x +bx) dx = 4e** + > find the values of 4 and b.

= — e — - —>
7. If| a|=+/3,| b |=2and angle between a and b is 60°, find a. b.

= . .
8. Find a vector in the direction of vector a =i — 2j, whose magnitude is 7.

x-3 y+2 z-5

9. If the equation of a line ABis 5 1 find the direction ratios of a line parallel to AB.

x+2 3
x+5

10. If

‘ = 3, find the value of x.

SECTION-B

11. LetTbe the set of all triangles in a plane with R as relation in T given by R={(T, T, ) : Ty = T,}.
Show that R is an equivalence relation.

12. Prove that tan (E + l cos 15) + tan (E - l cos 1E) = Z—b
4 2 b 4 2 b a
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22,

OR

Solve tan ! (x +1)+ tan -1 (x—1)=tan 18
31

Using properties of determinants, prove that following:

a+b+2c a b
c b+c+2a b :2(a+b+c)3
c a c+a+2b

Discuss the continuity of the following function at x=0:

x* +2x3 422

f)= tan~lx
0, x=0

x#0

OR
Verify Lagrange’s mean value theorem for the following function:
f(x)= x2 +2x + 3, for [4, 6].
-1
I f(x) = |27 find f(v). Also find f’(fj.
sec+1 2
OR

Ifxl+y+y1+x =0,find%.
X
Show that Jgt/z Jtan x + /cot x =.2n

Prove that the curves x = yz and xy = k intersect at right angles if 8k2 =1.

Solve the following differential equation:
x@+y=xlogx; x#0
dx

Form the differential equation representing the parabolas having vertex at the origin and
axis along positive direction of x-axis.

OR
Solve the following differential equation:
(3xy + yZ)dx +(x% + xy)dy =0
Ifi +] + k, 2 + 57, 31 +2f ~3kandi - 6] — k are the position vectors of the points A, B, C and

— — — —
D, find the angle between AB and CD. Deduce that AB and CD are collinear.

Find the equatlion of the lilne passing through the point P(4, 6, 2) and the point of intersection
- +
of the linexT:%:ZTandtheplanex+y—z:8.

A and B throw a pair of die turn by turn. The first to throw99 is awarded a prize. If A starts the
game, show that the probability of A getting the prize is A
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23.

24.

25.

26.

27.

28.

29.

SECTION-C
Using matrices, solve the following system of linear equations:
2x-y+z=3
X+2y-z=-4
x-y+2z=1
OR
Using elementary transformations, find the inverse of the following matrix:
2 -1 4
4 0 2
3 -2 7
. . . . e _x2 P e
Find the maximum area of the isosceles triangle inscribed in the ellipse a_2 + b_2 =1, with its
vertex at one end of major axis.
OR
Show that the semi-vertical angle of the right circular cone of given total surface area and

maximum volume is sin ~ | %
Find the area of that part of the circle X%+ y2 =16 which is exterior to the parabola y2 = 6x.
t
Evaluate: In e
0 secx + tan x
x+2 2y+3 3z+4
==

Find the distance of the point (-2, 3, — 4) from the line measured

parallel to the plane 4x + 12y — 3z +1=0.

An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each
first class ticket and a profit of Rs. 300 is made on each second class ticket. The airline
reserves at least 20 seats for first class. However, at least four times as many passengers
prefer to travel by second class then by first class. Determine how many tickets of each type
must be sold to maximise profit for the airline. Form an LPP and solve it graphically.

A man is known to speak truth 3 out of 4 times. He throws a die and report that it is a 6. Find
the probability that it is actually 6.

Set-I

Only those questions, not included in Set I, are given.

20.

Using properties of determinants, prove the following:
a a+b a+2b

a+2b  a  a+b |=9% (a+b)
a+b a+2b a
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21.

22,

27.

28.

29.

2
Evaluate: JST/ log sin x dx

Solve the following differential equation:
(1+x2)@+y:tan_1 X
dx

Using matrices, solve the following system of linear equations:

3x-2y+3z=8
2x+y-z=1
4x - 3y +2z=4
OR
Using elementary transformations, find the inverse of the following matrix:

2 5 3

3 41

1 6 2

An insurance company insured 2000 scooter drivers, 3000 car drivers and 4000 truck drivers.
The probabilities of their meeting with an accident respectively are 0.04, 0.06 and 0.15. One of
the insured persons meets with an accident. Find the probability that he is a car driver.

Using integration, find the area bounded by the lines x + 2y =2,y —x=1and 2x + y =7.

Only those questions, not included in Set I and Set II are given.

20.

21.

22.

27.

If a, b and c are all positive and distinct, show that
a b c

A=|b ¢ alhasanegative value.
c ab

1
Evaluate: IO cot™ ! IT-x+ xz) dx

Solve the following differential equation:
xlogx@+y=210gx
dx

Using matrices, solve the following system of linear equations:

x+y+z=4
2x+y—-3z=-9
2x-y+z=-1

OR
Using elementary transformations, find the inverse of the following matrix:
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2 5 3
3 41
1 6 3

28. Find the area bounded by the curves (x - 1)%+ y2 =land x? + y2 =1

29. Aninsurance company insured 3000 scooter drivers, 5000 car drivers and 7000 truck drivers.
The probabilities of their meeting with an accident respectively are 0.04, 0.05 and 0.15 One of
the insured persons meets with an accident. Find the probability that he is a car driver.

SOLUTIONS

Set-1
SECTION-A
-2
1. Given f(x) = x5
3x-2
Let =
Y 5
5y+2
= 3x-2=5y = x= y3
5x+2
-1
e =
7@ 3
1-
2. tan 1 X =ltan lx
1+x 2
1=
= 2tan " ! X =tan” ! x
1+x
]__
9 X
-1 1+x 1
= tan = tan X

_ 2
= tan_lz[l xJ 1+ =tan~ ' x
T+x)1+x2%-1-x2

n-1 20+ (1-% 1

= ta tan X
4x
-1 1—x2 1
= tan =tan X
2x
2

1-x

= =x = 1-x2 =22
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= 3x2=1 = x2=%
1 1 1
= x:—,—— et X =— '.'x>0
3" V3 V3 ( :
x+3y y| |4 -1
3 leen[7_x 4}—{0 4}
Hence x+3y=4 (@)
y=-1 ..(ii)
7-x=0 ...(if)
= x=7,y=-1
1 01
4. Since|6 0 1|=0
0 01
Hence (1, 0), (6, 0) and (0, 0) are collinear.
6
5. Let Izjmdx
3x2 +sin 6x
Let 3x? + sin 6x =t
= (6x + 6 cos 6x) dx = dt
= (x+cos6x)dx=%
I= ﬂzllog|t|+C:llog|3x2+sin6x|+C
6t 6 6

2
6. I(e”x +bx) dx = 4e** £ 3

Differentiating both sides, we get
(e™ +bx) =16e** + 3x

On comparing, we getb=3
But a cannot be found out.

- —
7. |a|=+3,|b|=2

- = — -
a.b=|al.|b]|cosb

=/3.2.cos 60°
=3
A
8. a=1-2f
. . . > i-2f
Unit vector in the direction of a =
J5

- - -
Hence a vector in the direction of a4 having magnitude 7 will be %i S J-

5
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9. The direction ratios of line parallel to ABis 1, -2 and 4.

x+2 3

x+5 4|

= 4x+8—-3x-15=3
= x-7=3
= x=10

SECTION-B

11. (i) Reflexive
Ris reflexive if 1. . RT1VT1
Since T} =T,
R is reflexive.
(if) Symmetric
R is symmetric if T RTZ =1, RT1
Since =T, =1T,=T;
R is symmetric.
(i) Transitive
R is transitive if
T RT2 and T RT3 = TlRT3
SinceT) =T, and T, =T; = T; =T,
R is transitive
From (i), (if) and (iii), we get
R is an equivalence relation.

12. L.HS. = tan (E + l cos 15) + tan (E - l cos”~ 1Ej
4 2 b 4 2 b
tan T + tan (l cos 12] tan r_ tan (l cos 1E)
4 2 b 4 2 b

1-tan T tan [l cos”~ 15) 1+ tan i tan (l cos” 15)

4 2 b 4 2 b
1 _1a 1 _1a
l+tan|—cos” "—| 1-tan|—cos "—
_ 2 b 2 b

1- tan(l cos 15) 1+ tan(l cos 1Ej
2 b 2 b

[ivom(be () -l ()]

1 - tan? (l cos 12)
2 b
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2 sec? (l cos” 1E) 5 ’
2 b 2sec®  2(1+tan” 0) 1 _1(a
- = 5 = 5 Let = cos Zl=0
1-tan? (l cos” 15) 1-tan“0 1-tan“0 b
2 b
__ 2 _ 2 _2
cos 29 cos 2(1 cos™ ! E) a
2 b b
=2—b =R.H.S.
OR

We have tan~ ! (x+1)+tan~ 1(x—l) —tan~ ! %

+1) +(x-1
= tan_l w :tan_li
1-(x"-1) 31
2x 8
= =
2-x% 31
= 62x =16 — 8x2
= 8x2 +62x-16=0
= 4x? +31x-8=0
= x:landx=—8
4

As x = — 8 does not satisfy the equation

Hence x= % is only solution..

a+b+2c a b
13. Let A= c b+c+2a b
c a c+a+2b

ApplyingC; —-C; +C, +C5, we get

2(a+b+c) a b
A=|2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b
Taking common 2(a +b + c)
1 a b
=2a+b+c)|l1 b+c+2a 0 [byR, =R, =Ry, R3 = R3 - R{]

1 0 c+a+2b
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1 a b
=2a+b+c¢c)|0 a+b+c 0
0 0 a+b+c

=2(a+b+ c){(a+b+c)2 - 0} expanding along C.
=2a+b+0c)% =RHS
14. Atx=0

_1n4 103 AV
LHL = lim O-h*+20-h>+0-h)
h—0 tan~ ' (0 - h)
o ht-2nden? R -2n% 4
=im —  =lm ————
h—0 —tan~'h h—0 _tan_lh
h
[On dividing numerator and denominator by h.]

-1
=£ [as lim tanh h =Oj

-1 h—0

=0

- O+m* +20+h)3> +0+h)?
1
h—0 tan~ ' (0 +h)

= lim —— (on dividing numerator and denominator by h)

0 [ _tan” i _ ]
=— as lim =1
1 h—0 h
=0
and f(0)=0 (given)
so, LH.L =RH.L = £(0)
Hence given function is continuous at x =0
OR

f(x) =x? +2x + 3 for [4, 6]
(i) Given function is a polynomial hence it is continuous
(ii) f'(x) = 2x + 2 which is differentiable

f(4)=16+8+3=27

f(6)=36+12+3=51
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15.

16.

= f(4) # f(6). All conditions of Mean value theorem are satisfied.
these exist atleast one real value C €(4,6)

suchthatf’(c)zw=%=12

= 2c+2=12 orc=5€(4,6)
Hence, Lagrange's mean value theorem is verified

secx—1 1—-cosx 1-cosx
ﬂ©=J —J x

secx +1 1+cosx 1-cosx
1 - cosx
= f(x) =— = cosec x — cot x
sin x
= f’(x) =— cosec x cot x + cosec?x

= f(n/2=-1x0+12
= f(n/2=1

OR
We have,
xJl+y+yJl+x =0
= fl+y=-yfl+x
X 11x+1
y ity
x2 x+1
= —2:
y y+1
= Py+x? =xy® +y?
= xzy—xy2+x2—y2:0
= wx-y+x-yx+y) =0
= x=-y@y+x+y)=0
butxzy Soxy+x+y=0
—x
1+x)=- RTES
y(l+x)=-x Y T+x
cdy [+l -xx1 |
dx 1+ )2 (1 + )2

J.g/z {\/tan x + ,/cot x}dx
J.n/z [Jsinx Jcosx]dx

+
0

Jcosx  ./sin x

. n/2 .
2 + +
_/ J~n/ (sin x + cos x) dx =3 J»O (sin x + cos x)

0 J2sin x cos x \/1—(sir1x—cosx)2

dx
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Let sin x — cos x=t
(cos x + sin x) dx = dt

Nowx=0=>t=—1,andx=g=>t=1

J:/Z {\/tan x + ,/cot x} dx
—x/__l. \/T I:sin_lt]_l1

= /2 [sin 11 -sin~ 1(—1)]
=2 [2sin” '1]

zzﬁ(gjzﬁn:RHs

17. Given curves X= yz ..(7)
xy=k .. (iD)
Solving (i) and (ii), y> =k ~y=k3,x=k?/3

Differentiating (i) w. r. t. x, we get

dy

1=2

ydx
dx 2y

(@ e
dx ) 2/3, k1/3) o1/ 1

And differentiating (i) w.r.t. x we get

dy
x—=+y=0
dx Y
y__Y
dx X
dx)g2/s /3, k273 2
1 1 2/3 _ 2 _
= _szle_ 1 = k =1/2 = 8k- =1
18. Given x%+y=xlogx (1)
@+zzlogx
dx x

This is linear differential equation
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19.

1

—dx
Integrating factor LF. =¢"x = ¢!°8¢* —x  Multiplying both sides of (i) by
LF. = x, we get
dy

x—~2+y=xlogx
ix Y 0og

Integrating with respect to x, we get
y.x:j x.log x dx

= xy—logx——J.— —d
2
- _ x? log x 1x” L
2 22
X 1
= =Z|logx—=1|+C
=3 one=3)
Given y2 = 4ax (D)
dy
= 2y—~=4a
/ dx
2
= yﬂ =2a y@ =2.Y  (from (i))
dx 4x
= dy Y which is the required differential equation

dx 2x
OR
We have, (3xy — yz)dx +(x% + xy) dy =0

<3xy—y2>dx=—<x2 +xy) dy

dy y - 3xy
dx x2 + xy
Let y=Vx
dy _ (V iy dVJ
dx dx
( dvj V2x? - 3x.V.x
Vix— |z
dx x% +x.Vx
2
= V+x dV —V v
dx 1+V

2
de Ve -3V v
dx 1+V
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20.

21.

v _V?I-3v-v-v? -4v

dx 1+V) 14V
1+V
= Ldv=—4j@
Vv x
1 dx
= deV+jdV=—4j7
= logV+V =-4logx+C
= logV+logx4+V=C
= log(V.xt)y+v=C
= log(zx4j+g=C orxlog(x3y) +y=Cx
X x
Given

—> A N A
OA =i +j+k
—
OB =21 +5j
— A~ A A
OC =3i +2j - 3k

—_— ~ ~ ~
OD =i -6/ -k

—

e —> ~ ~ ~
AB=0B -O0A=1+4j -k

—

— — ~ ~ ~
CD =0D - OC =—-2i - 8] +2k
— ~ ~ ~

CD =-2( +4] - k)

— —

CD =-2 AB

— — — —
Therefore AB and CD are parallel vector so AB and CD are collinear and angle between
them is zero.
-1 +1
Lett —=Y_ 2725 (i)
3 2 7

Coordinates of any general point on line (i) is of the form = (1 + 3A, 2A, -1 +72)

For point of intersection
1+3A)+2A-(7r-1)=8
1+3A+2A-7A+1=8
-2A=6
A=-3
Point of intersection = (- 8, — 6, — 22)
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Required equation of line passing through P (4, 6, 2) and Q (- 8, — 6, — 22) is:
x-4 y-6_ z-2
4+8 6+6 2+22
-4 -6 -2 -
* -4 =z .orx—él:y—6:Z 2
12 12 24 2
22. Let Ebe the event that sum of number on two die is 9.

E={(3,6),(4,5),(5,4),(6, 3)}

_4_1
P(E) = c75
no8

PE) =3

P(AgettingtheprizeP(A)zl+§x§xl+§><§x§x§xl+ ......
999 9 9 9 9 9 9

4@ () (8 () )

9
L N D S )
o[ _(sf] 9078} 17
H
SECTION-C
23. Given System of linear equations
2x-y+z=3
X+2y-z=-4
x-y+2z=1
we can write these equations as
2 -1 1}« 3
-1 2 -1|ly|l=|-4
1 -1 2|z 1
2 -1 1
= AX=B where, A=|-1 2 -1
1 -1 2
x 3
X=|y| B=|-4
z 1
= X=A"'B (i)

Now, | A|=2(4-1)—(-1) (-2 +1) +1(1 - 2)
=6-1-1=4
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Again Co-factors of elements of matrix A are given by

2 -1
C11= 1 2 =4—1=3

-1 -1
cuz—{]> 2}=—e2+n=1

-1
-
C33—{_1 2}=4—1=3
-1
adjA=C)T =| 1 1
- 3
. -1
A_lzad].Azl 1
Al 4],
From (i), we have
X 3 1 -1 3
Y =i 1 3 1||-4
| Z | -1 1 3 1
[x] 4 1
= =l -8|=|-2
12 | 4 -4 -1
= x=1,y=-2,z=-1
OR
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2 -1 4 10
4 0 2(=|0 1
3 -2 7 00

3 -2 7

Applying R; —1/ 2R,

1 -1 o |2

2 2
0 2 —-6|=|-2
3 -2 7 0

Applying R; — R5 — 3R,

1 -1 5 1
2 2

0 2 -6|=| -2
0 _1 1 -3
L 2 J 2

Applying Ry =R, /2
- - [ 1
1 -
1 -= 2

> 2

0 1 -3|=| -1
o -L 1| | -3
2 —_—

Applying Ry - R{ +R, +R

Applying

)

1 0 0

0 1 -3|=| -1

o -L _3

2 —

[ -2

10 0

01 -3 |=|-1
, -l

L 2 -2

Applying R, = R, —6R4

o =

B PN | RN -

o NI- o =

S NP =

0]A
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24.

i 1
-2 - 1
0 2
0 |=|] 11 -1 -6|A
00 1 -2 1 1
L 2 4
Applying R3 — - 2R 4
- 1
100 -2 > 1
01 0= 11 -1 -6(A
001 s -1 5
) 2
-2 1 1
-1 2
HenceA™ "=| 11 -1 -6
4 1 -2
2
x2 2
Let AABC be an isosceles triangle inscribed in the ellipse —+ ]/_2 =1
a® b

Then coordinates of points A and B are given by (a cos6,b sin 0) and (a cos, — b sin 0)

The area of the isosceles A ABC = % x ABxCD

= A@B)== >< (2b sin 0) x (a — a cos0)
= A@®)= ab sin 6 (1 — cos 0)
For Ahax
AA®) _
do
= ab[cosO(1 — cos0) + sin? 0]=0
cos0 —cos? 0 +sin?0=0
A(acos 0, b sin 0)
= cosO —cos 20 =0 K
N 0= 2n
4% (A k L
NOW, % =ab [ sin O + 2sin 29] B (a cos 0, —b sin 0)
d*(A
For 0= 2_TE , ﬂ \/_ - 2% £
3 402 2 2
Hence for 6 = 2?1'5’ A max OCcurs
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Apnax =ab sin 2?71: (l - cos 2?75) square units

1e1)-26

=ab > ab square units

OR
Letr be the radius, / be the slant height and /i be the vertical height of a cone of semi - vertical

angle o.

Surface area S=mrl+mr?

2

()

S_
or = il

r

The volume of the cone

V=lm’2h=lmf2 12 -2
3 3

_m’z (5—7'51’2)2 2
__3 —nzrz r l

h
_nrz (S—nrz)z—n2r4
3 22
-
2 G2 _onSr2 + 2t — 2t
_Tr x\/ nSreAmTTT -ntrt I—S(S—anz)
3 r 3
2 72 2y_ S a2 4
Ve=—98S5-2mr°)==(Sr" - 2nr™)
9 9
2
v =§(2Sr—8nr3)
dr 9
2v,2
V7 _5 (25— 24mr?) -..(i)
dr? 9
2
Now dL:O
dr
= g(zsr—snr3)=o or S—4mr?=0 = S=4nr?

Putting S= 4 72 in (ii),
d>v? _ 4mr?

dr? -
= V is maximum when S = 4772

[81172 - 24nr2] <0

Putting this value of S in (i)

4nr? = el + mr?

or 3nr? =ml
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25.

r .
or 7=Sll’10€=

Thus V is maximum, when semi vertical angle is sin -1 (13)

First finding intersection point by solving the equation of two curves

x2 +y? =16 (i)
and y? =6x ...(ii)
= x? +6x=16
= x2 +6x-16=0

= x2+8x-2x-16=0

= x(x+8)—-2(x +8)=0

= (x+8)(x—-2)=0
x=-8 (not possible . y2 can not be - ve)
or x=2 (only allowed value) A
R y==% 2J3 2.2)3
243 2 y2 c
Area of OABCO = jo (1/16 —y? = |y

y | 2,16 . 1y vy
=|<.16- + = LI
{2 Y 251n 4 18
2
{J‘\/az —x2 :f\/az —x2 +a—sin_1 f}
2 2

a

= {ﬁ.,/16—12+8sm_1§—%}

= [ﬁ.2+8§—i}=%—i+§n=g«/§+§n

J3 J3 3 3 3
Required are = 2[% + %TCJ +%(n42)

_ 443 16 443 40

=+ M+ 8n=—"+—m
3 3 3 3

= % (+/3 +10m) sq. units
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X tan x .
2. I=[" —"% gy (i)
0 secx + tan x

Using property .I.(;Z f(x) dx = .I.(;Z f(a - x) dx, we have

_" (m—x) tan (m — x)

0 sec(m—x) + tan (m — x)

J- (n x) (— tanx)
0 —secx—tanx

I =

T.tan x x.tan x ..
T gx- Jﬂ dx ..(1)

0 secx+tan x 0 secx+tan x

Adding (i) and (ii) we have
o tan x

2l=m| —8dx
0 secx + tan x
n Sin x
= 2dA=n " dx
0 1+ sinx

[f(x) = f(2a - x)] then [ (f“ f(x) dx=2. jg F(x) dx

) .
= 2] = 71:><2><J%/ L.xdx
1+sin x
2 si +1-1
0 1+ sin x
2 2
= I:nfn/ dx—n.[n/ ;.dx
0 0 1+sinx
= =nZ- IE/Z;dx [Usin Iaf(x)dx—faf(a—x)dx}
2 0 1+cosx &lo 0
2
2
= = - '[n/ ! dx
2 0 2c0ZE
2
> @ /2 2 X
= I:———..[ sec” =.dx
2 290 2
¥ n/2
2 n tan —
= I=—-=. 2
2| 1
2 Jo
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x+2 2y+3 3z+4
4 5

Any general point on the line is

40-3 5L—4

3\-2, :
2 3

Now, direction ratio if a point on the line is joined to (- 2, 3, — 4) are
4r-9 51 +8

= 3h, ——,

2 3

Now the distance is measured parallel to the plane
4x+12y-3z+1=0

4><3x+12x(4}‘2_9)—3x(57‘;8J=0

27. Let =A

= 124 +24A -54 -51-8=0

31A-62=0

= A=2
The point required is (4, %, 2) .

Distance:\/(4+2 +@— ) (2 +4)2

\/36+36 289 17 nits
1 V1 2

28. Let there be x tickets of first class and y tickets of second class. Then the problem is to
max z=400x + 300y

Subject to x +y <200 x=20
x =20 y4 X =40
x +4x <200 (0, 200) , 180)
5x < 200 ¥P>| (40, 160)
x <40

The shaded region in the graph represents the feasible
region which is proved.

(200, 0)
Le us evaluate the value of z at each corner point (20, 0)‘/

zat (20,0),z=400x 20+ 300 x 0 = 8000

zat (40, 0) =400 x 40 + 300 x 0 =16000

zat  (40,160) = 400 x 40 + 300 x 160 = 16000 + 48000 = 64000

zat  (20,180) =400 x 20 + 300 x 180 = 8000 + 54000 = 62000
max z = 64000 for x = 40, y =160

40 tickets of first class and 160 tickets of second class should be sold to earn maximum
profit of Rs. 64,000.
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29. A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six. [CBSE 2005]
Sol. Let E be the event that the man reports that six occurs in the throwing of the die and let S; be
the event that six occurs and S, be the event that six does not occur.
Then P (S;) = Probability that six occurs = %
P (S,) = Probability that six does not occur = %
P (E/S;) = Probability that the man reports that six occurs when six has actually occurred
on the die
= Probability that the man speaks the truth = 2
P (E/S,) = Probability that the man reports that six occurs when six has not actually
occurred on the die
= Probability that the man does not speak the truth =1 - % = %
Thus, by Bayes’ theorem, we get
P (S; JE) = Probability that the report of the man that six has occurred is actually a six
1.3
_ P(S,) P (E/S,) 61 _3
P(Sy) P(E/S))+P(S,) P(E/Sy) 1,3,5 1 8
6 4 6 4
Set-l
a a+b a+2b
20. Let A=|a+2b a a+b

a+b a+2b a
Applying R; — R; + R, + R5, we have
3(a+b) 3(a+b) 3(a+D)
A=| a+2b a a+b
a+b  a+2b a
Taking out 3(a + b) from 1st row, we have
1 1 1
A=3(a+Db)|a+2b a a+b
a+b a+2b a
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21.

22,

0 O 1
A=3(a+b)|2b -b a+b
-b 2 a

Expanding along first row, we have
A=3(a+b)[L (4% -b?)]

=3(a+b)x 3b%2 =92 (a+b)
Letl = g/zlog sin x dx
= I= n/zlogsin(z—x)dx
0 2
= I :'fg/zlog cos x dx
Adding (i) and (i) we have,
21 =J.(;T/2(log sin x+ log cos x) dx

2
= 21=.|.(;T/ log sin x cos x dx

2 sin X cos X
—dx
2

= 2] =f:/2(log sin 2 x — log 2) dx

2
= ZI:I(;T/ log

= 2] ='fg/210g sin 2x dx—'fg/Zlog 2dx

Let 2x =t = dng
n
When x=0,E,t=0,1'c
1 n . (L
21—5.[0 log sint dt — log 2.(5—0)
= 21=I—§log2

= ZI—I:—glogZ

b1
= I=—=log?2
5 g

We have
(1+x2)ﬂ+y:tan_1x
dx

Dividing each term by (1 + xz)

(i)

...(ii)

[ jg F(x) dx = jg f®) dtx}
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dy N 1 _tan” " x
dx 142 1+x2
Clearly, it is linear differential equation of the form %
x
-1
So, P= 12ar1dQ=tan—2x
1+x 1+x
;2 dx
Integrating factor, L. F. = P _p e xT _ptan

Therefore, solution of given differential equation is
yxl.F.:jQxl.F.dx

— y.etan_lx=J'tan_12x'etan_1xdx
1+x
-1 tan_lx
tan xe
Let 1=j 5 dx
1+x
; -1 etan_lx
Let ™" Y=t = 5 dx = dt
1+x
Also tan_1x=logt
= I:'[logtdt
= I=tlogt—-t+C
-1 -1
= [=e@™ ¥ an~ly—efn ¥yC

Hence required solution is

-1 -1
yen ¥t xan~ly_1y4C

-1
= y=(tan~ lx-1)+Ce 1 ¥

27. The given system of linear equations.

3x-2y+3z=8
2x+y-z=1
4x-3y+2z=4

We write the system of linear equation in matrix form
3 -2 3 |[x| |8

2 1 -1||y|=[1
4 -3 2 ||z| |4

+P.y=Q

[Integrating by parts]
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3 -2 3 x 8
= AX=BwhereA=2 1 -1|, X=|y|andB=|1
4 -3 2 z 4

= X=A"'B

Now, co-factors of matrix A are
Cu=CD"*"1he-3)=-1%.(-1)=-1
Cpo=C-D'"2.(4+4=(-1)°.8=-8
Cia=C-D'"*3.(-6-4=(-1*.(-10)=-10
Coi=(-12" (=449 =(-13()=-5
Cor =(-12*2.(6-12)=(-1* (-6)=—6
Cos =(-1)2 " 3(=9+8) =(-1)° (-1) =1
Cy=(1°"12-3=(-D*(-1)=-1
Cap=(-13"2(-3-6)=(-1)°.(-9)=9
Cu=(-1>"3@+4=(-1°%7=7

-1 -5 -1
adj A —cT =] -8 -6 9 Where ¢ = matric of co-factors of elements.
-10 1 7
3 -2 3
and |A|=1]2 1 -1{=32-3)+2(4+4)+3(-6-4)
4 -3 2
=3x-1+2x8+3x-10=-3+16-30=~-17
‘ -1 -5 -1
LA A 1) g g g
4] 17 -0 1 7
Now,XzA_lB
[x] (-1 -5 -1][8
= y=—% -8 -6 9 ||1
1 Z | -10 1 7 ||4
E3 (-8 -5 -4 -17] [1
= y=—% -64 -6 +36 =—%—34=2
1 Z | |-80 +1 +28 -51 3
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OR

For elementary transformation we have, A = IA

Applying

=

Applying

Applying

Applying

Applying

Applying

25 3] [1 00
34 1(=/01 0]A
1 6 2] [0 01
R; =R~ R,

1 -11] [1 0 -1
3 4 1]=/01 0|A
1 6 2| |00 1

Ry, >R, -3R;, Ry —>R;-R,
1 -1 1] [1 0 -1

0 7 -2/=[-31 3|4

07 1] [-10 2

R, %éRz

oNl|— o
N L

N 0N L

LT L

QJ|.L\1|P—\\]|P—\
| LNfeN| L
S
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28.

2 8 -1
01 0/ L 1
21 21 3
001 |2 -1 -1
3 3 3
2 8 -1
21 21 3
A—l_—_5_l
21 21 3
2 -1 -
3 3
2 8 -7
=%—517
+14 -7 -7

Let
S = Event of insurance of scooter driver
C =Event of insurance of Car driver
T = Event of insurance of Truck driver
and A =Event of meeting with an accident
Now, we have, P(5) = Probability of insurance of scooter driver

2000 2
=1 P = = —
) 9000 9
P (C) =Probability of insurance of car driver
= PC)= 3000 _ 3
9000 9
P(T) = Probability of insurance of Truck driver
4000 4
= P = = —
@ 9000 9

and, P(A / S)=Probability that scooter driver meet. with an accident
= P(A/ 95 =004

P (A / C) = Probability that car driver meet with an accident
= P(A/C)=006

P (A / T) = Probability that Truck driver meet with an accident
= PA/T)=015

By Baye’s theorem, we have the required probability
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P(C).P(A /C)
P(S).P(A / 5+ P(C) P(A / C) + P(T). P(A / T)

3 %006
9

P(C/ A)=

2004+ 2%006+2%015
9 9 9

B 3% 0.06 ~ 018

T 2% 004+ 3%x006+4x015 008+ 018 + 0.60
_018_18_9
T 08 86 43

29. Given, x+2y=2 (1)
y-x=1 ..(ii)
2x+y=7 ...(iii)
On plotting these lines, we have
A

Area of required region

—f Y ay- f (2 - 2y)dy - j (y - 1)dy

1 y2 ’ 1 y2 ’
==|7y-2-| -y-vy?1 -|L -
2{ ! 2}_1 S {2 y:ll
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:1(21—2+7+l)—(2—1+2+1)—(2—3—1+1)
2 2 2 2 2

=12 -4 - 2= 65sq. units

Set-Ill
20. We have
a b ¢
A=|b ¢ a
c ab

ApplyingC; - C;+C, +C5,, we have
(a+b+c¢) b ¢
A=|(a+b+c) ¢ a
(a+b+c) a b

taking out (a + b + c) from Ist column, we have
1 b c

A=(a+b+c)|1 ¢ a
1 ab

Interchanging column into row, we have
111
A=(a+b+c)|b ¢ a
c ab
ApplyingC; -C-C, andC, —C, —C3, we have
0 0 1
A=(a+b+c)|b—c c—a a
c—a a-b b

Expanding along Ist row, we have
A=@+b+0)[L(b-c)(a-b)-(c—a)?]

=(a+b+c)(ba—b2 —ca+bc—c?-a? + 2ac)
= A:(a+b+c)(ab+bc+ca—a2—b2—cz)
= A:—(a+b+c)(a2+b2+c2—ab —bc—ca)
- A=—%(a+b+c){(a—b)2+(b—c)2+(c—a)2}

Here, (a+b + ¢) is positive as a, b, ¢ are all positive
and it is clear that (a — b)2+ ®- 6)2 +(c— a)2 is also positive

Hence A=- % (a+b+o)[(a- b)2 +®- c)2 +(c— a)z]has negative value.
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1
21. Let I:Icot_l(l—x+x2)dx

0
= tan_l%dx { cot_lx:tan_ll}
l-x+x X
+(1-
= tan_lwdx [+ 1 can be written as x + 1 — x]
1-x(1-x)

[tan~ Tyxt+tan~! (1-2x)]dx { tan ! {f”;} =tan 'a+tan” 'b }
—a

1
tan” ! xdx +‘[tan_ 1 (1-x)dx
0

1 a a
tan ! xdx+jtan_ n-a —x)]dx [ J.f(x)=jf(a—x) dx]
0 0

0

Il
Otk Ok O O O =

1 1
=2 Itan “lxdx=2 Itan “lxtdy, integrating by parts, we get
0 0

1
=2 {tan_lx.x}ol—'[ 1 - xdx
01+x2
! 2x
=2[tan‘11—01—j
pl+x

T 2\11

:g—(logZ—logl):g—logZ [~ log1=0]

22. We have the differential equation

xlogxﬂ+y=210gx
dx

dy 1 2
_J,-—_y:—
dx xlogx x

It is linear differential equation of the from % +Py=Q
x

! andQ=Z

So,Here P=
xlog x x

J‘;dx
Now, LE. =elP = xlogx " _ ,logllog

=log x
Hence, solution of given differential equationis y x I.F. = IQ x I.F dx
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= ylogx=_|.z.logxdx
x
1 2
= ylogx=2jl.logxdx=2.(ogx) +C
x 2
= ylogx:(logx)2+C
27. The given system of linear equations is

X+y+z =4

2x+y—-3z =-9

2x-y+z =-1

We write the system of equation in Matrix form as

1 1 1]0[«x] [4
2 1 -3|y|=|-9
2 -1 1 ||z] [-1
= AX =B, wehave
1 1 17 x 4
A=|2 1 -3,X=|y|landB=|-
2 -1 1 | z -1
X=A"!B
Now, co-factors of A
Cyu=C-nttta-3=-2 Cpo=(-D'"22+6)=-8
Cia=C-D'"*3(2-2)=-4 Coy=(-1> " l1+1)=-2
Cop=(-12"2(1-2=-1; Cpy=(-1)2"3(-1-2)=3
Cy=(-13*"1=3-1)=-4 Cp=(-1)°%2(-3-2)=5
Cyp=(-13*"3=1-2=-1
—2 -2 -4
adiA=C)T =|-8 -1 5
-4 3 -1
Now, |A|=1(-2)-1(8) +1(-4)
=—2-8-4=-14
A_l_adj.A
| Al
-2 -2 -4
-8 -1 5
2 2 4
-4 3 -1 1
—14 14
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Now, X=A"'B
[x] 2 2 41 4
5 y :.ﬁ 8 1 -5|-9
| Z | 4 -3 1| -1
[x] [ 8+(—18) +(—4)
-y :11—4 32+(-9) +5
1Z | |16+ 27 +(-1)
[x] [-14 -1
= y :11—4 28 |=| 2
1 Z ] | 42 3
x=-1,y=2andz= 3is the required solution.
OR
2 5 3
Let A=|3 4 1
1 6 3
Therefore, for elementary row transformation, we have
A=I1A
[2 5 3] [1 00
= 34 1|=/01 0|A
|11 6 3 0 01
Applying R; - R; —R3
1 -1 0 1 0 -1
3 4 1|=|01 0]A
11 6 3] |00 1
Applying R, — R, - 3R,
1 -1 0 1 0 -1
0 7 1|=|-3 1 3]A
1 6 3] [0 0 1]
Applying Ry - R5 — R,
1 -1 0 1 0 -1
0 7 1|=|-3 1 3]A
107 3] |-1 0 2]

Applying Ry - R + ;RZ
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10 L] |2 1 4
7 77 7
07 1|=|-3 1 3 |A
07 3 -1 0 2
: R,
Applyng2%7
10 L[4 1 =4
1577
=122 2 21A
7 77 7
0 3 -1 0 2
Applying Ry - R5 -7R,
10 L] |2 L 2
7 77 7
01 L= L 3,
7 7 7 7
0 2 2 -1 -1
. R,
Applyng3%T
10 L[4 1 A
(1517
=2 2 2 A
7 7 7 7
0 1 -1 -1
1 = =
L 4L 2

1
7
3 3 -1
100] |7 14 2
01 0l=|% 3 1,
o017 ¥ 3
1 = =
2 2
3 3 -1
7 14 2 6 3 -7
A—1=__4il=i_83 7
Zl‘* 2 W 7
2 2

28. The equations of the given curves are

22 +y? =1 (1)
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and, (x-1)2+(y-0)72=1 ()
Clearly, X%+ y2 =1 represents a circle with centre at (0,0) and radius unity. Also,
(x— 1)2+ y2 =1 represents a circle with centre at (1, 0) and radius unity. To find the points of
intersection of the given curves, we solve (1) and (2) simultaneously.
Thus, 1-(x-1%2=1-x2
= 2x=1 = x==

2
We find that the two curves intersect at

A(1/2,V3/2and D1/ 2,-J3/2).

Since both the curves are symmetrical about x-axis.
So, Required area = 2 (Area OABCO)

Now, we slice the area OABCO into vertical strips.
We observe that the vertical strips change their
character at A(1 / 2,+/3 / 2). So.

Area OABCO = Area OACO + Area CABC.
When area OACO is sliced into vertical strips, we find that each strip has its upper end on the
circle (x—-1)% + (y—=0) 2 =1 and the lower end on x-axis. So, the approximating rectangle

shown in Fig. has, Length = y;, Width = Ax and Area = y; Ax. As it can move from x =0 to
x=1/2
1/2

Area OACO = b yqdx

P(x, )lieson(x—1)2+ 2=1
= Area OACO=J.;/2 J1-(x=1)2 dx N Y

.'.(x—l)2 +y% =l=y, :,/1—(x—1)2

Similarly, approximating rectangle in the region CABC has, Length, = y,, Width Axand Area

=1Y,Ax. As it can move form x = B tox=1
1
Area CABC = 2 V2 dx
Q(x, y,) lies on X2+ y2 =1

nx? +y§ =1=y, =41 — x?
Hence, required area A is given by

A=2[‘[01/2 1[1—(x—1)2 dx+_|.11/2 1-x2 dx}

A a1 o (x-1]Y?
= A—ZHE.(JC Dyl-(x-1) +Esm ( N ﬂo

[ s (]

1/2

= AreaCABC:J.ll/2 1-x2 dx
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- A= —£+sin‘1(—1)—sin_l(—1) + sin_l(l)—ﬁ—sin_ (l)
4 2 4 2
N A=-£-E+E+E_£—E_ 2_n_£ sq. units
4 6 2 2 4 6 3
29. Let

S = Event of insuring scooter driver

C =Event of insuring Car driver

T = Event of insuring Truck driver
and A = Event of meeting with an accident.

Now, we have

P(S) = Probability of insuring scooter driver = 3000 _ 3
15000 15
P(C) = Probability of insuring car driver = 2000 _ 5
15000 15
P(T) = Probability of insuring Truck driver = 7000 _ 7.
15000 15

and, P(A / S) =Probability that scooter driver meet with an accident = 0.04
P (A / C) = Probability that car driver meet with an accident = 0.05
P (A / T) = Probability that Truck driver meet with an accident = 0.15

By Baye’s theorem, we have
P(C).P(A / C)

Required probability = P(C / A) = P9 . P(A/ 9+ PC) P(A/ O+ PM.PA/T

S 005
_ 15
3 004+ 2 %005+ %015
15 15 15
) 5% 0,05
3% 004+5%005+7 x 015
_ 025
012+ 025+ 105

_025_25
142 142




EXAMINATION PAPERS - 2009

MATHEMATICS CBSE (Delhi)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

Set-1
SECTION-A
- e - R R n
1. Find the projectionof a on b if a.b =8and b =21 + 6; + 3k.
— N N ~

2. Write a unit vector in the direction of a =21 — 6j + 3k .

- . . A = A
3. Write the value of p, for which a = 37 + 2j + 9k and b =1 + pj + 3k are parallel vectors.
4. If matrix A = (1 2 3), write AA', where A’ is the transpose of matrix A.
2 3 4

5. Write the value of the determinant| 5 6 8
6x 9x 12x

6. Using principal value, evaluate the following;:

. _1( . 31‘5)
sin | sin —
5
sec? x
7. Evaluate :J.— dx.
3+tanx
1
8. Ifj (3x% +2x + k) dx = 0, find the value of k .

0
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If the binary operation * on the set of integers Z, is defined by a*b=a+ 3b2, then find the
value of 2+ 4.
If A is an invertible matrix of order 3 and | A| =5, then find | ad]. 4 .

SECTION-B
- - — - - - — - — - - - —
If axb=cxdand axc=>bxd show that a —d is parallel to b — c, where a # d and
- -
b#c.
Prove that: sin~ 1(éj +sin” 1(2) +sin” 1(2) _T
5 13 65) 2

OR
Solve for x: tan ! 3x + tan ! 2x = %
Find the value of A so that the lines
1 3x:7y2}\14= :521110and7 3Zx: yl 5_ 652.
are perpendicular to each other.

Solve the following differential equation:
dy .
—~ + 1y =cosx —sinx
dx
Find the particular solution, satisfying the given condition, for the following differential
equation:
@—z+cosec(z)=0; y=0whenx=1
dx «x x
By using properties of determinants, prove the following:
x+4 2x 2x
2x  x+4  2x |=(Grx+4)4-2?
2x 2x x+4
A die is thrown again and again until three sixes are obtained. Find the probability of
obtaining the third six in the sixth throw of the die.
Differentiate the following function w.r.t. x :

xS 4 (sin x) 57

ex
Evaluate : J.—dx
V5 — 4e¥ — o2¥
OR
(x —4)e*
(x-2)°

Prove that the relation R on the set A ={1,2, 3,4,5} given by R ={(a,b) : |a—b|is even }, is an
equivalence relation.

Evaluate : I dx
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21. Find?if(x2 +y2)2 = xy.
x

22,

23.

24.

25.

26.

27.

OR

d2y

dy

If y = 3 cos(log x) + 4 sin(log x), then show that x? —— tx—=+y=0.

dx

dx

Find the equation of the tangent to the curve y=+/3x -2 which is parallel to the line

4x-2y+5=0.

Find the intervals in which the function f given by f(x) = x 34 LB , x#0is
x

(i) increasing

Find the volume of the largest cylinder that can be inscribed in a sphere of radius r.
OR

(i) decreasing.

OR

SECTION-C

A tank with rectangular base and rectangular sides, open at the top is to be constructed so
that its depth is 2 m and volume is 8 m S If building of tank costs Rs. 70 per sq. metre for the

base and Rs. 45 per sq. metre for sides, what is the cost of least expensive tank?

A diet is to contain at least 80 units of Vitamin A and 100 units of minerals. Two foods F; and
F, are available. Food F; costs Rs. 4 per unit and F, costs Rs. 6 per unit. One unit of food F;
contains 3 units of Vitamin A and 4 units of minerals. One unit of food F, contains 6 units of
Vitamin A and 3 units of minerals. Formulate this as a linear programming problem and find
graphically the minimum cost for diet that consists of mixture of these two foods and also
meets the minimal nutritional requirements.

Three bags contain balls as shown in the table below:

Bag Number of |Number of Black| Number of Red
White balls balls balls
1 1 2 3
1I 2 1 1
111 4 3 2

A bag is chosen at random and two balls are drawn from it. They happen to be white and
red. What is the probability that they came from the III bag?

Using matrices, solve the following system of equations:

2x -3y +5z=11
3x+2y—-4z=-5
X+y—-2z=-3

T
Evaluate: I s

06

Ccosx

X

+e

dx .
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28.

29.

OR
/2
Evaluate: I(Z log sin x — log sin 2x) dx .
0

Using the method of integration, find the area of the region bounded by the lines

2x+y=4, 3x-2y=6andx-3y+5=0.
Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular to each
of the planes x + 2y + 3z=5and 3x+ 3y +z=0.

Set-I

Only those questions, not included in Set I, are given.

2.

7.
11.

18.

19.

21.

23.

26.

Evaluate: '[secz (7 — x)dx

= . . A
Write a unit vector in the direction of b =21 +j + 2k .
Differentiate the following function w.r.t. x :
y=(sinx)* +sin"' Jx.
l-x_y-2_z-3 and x-1_y-1_6-z
20 2 3\ 1 7

Find the value of A so that the lines

are

perpendicular to each other.
Solve the following differential equation :

(1 +x2)ﬂ+y= tan ! x.

dx
Using the properties of determinants, prove the following:
a b c
a-b b-c c—a|=a’+b3 +c3 - 3abc.

b+c c+a a+b
Two groups are competing for the position on the Board of Directors of a corporation. The
probabilities that the first and the second groups will win are 0.6 and 0.4 respectively.
Further, if the first group wins, the probability of introducing a new product is 0.7 and the

corresponding probability is 0.3, if the second group wins. Find the probability that the new
product was introduced by the second group.

Prove that the curves yz =4x and x° =4y divide the area of the square bounded by
x=0, x=4, y=4and y = 0 into three equal parts.

Only those questions, not included in Set I and Set II, are given.

4.

1+ log x)2
.[( +log x) dx
X

Evaluate :
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9.

15.

17.

19.

20.

24.
27.

— —

Find the angle between two vectors 2 and b with magnitudes 1 and 2 respectively and when
- >

|ax b|=+3.

Using properties of determinants, prove the following:

1+a”>-b>  2ab —2b
2ab 1-a” +b? 24 =(1+a®+b?°
2 22 1-a*-b>
Differentiate the following function w.r.t. x :
(x cosx (sin x)tanx

Solve the following differential equation:

xlogxﬂ+y:2logx.
dx

Find the value of A so that the following lines are perpendicular to each other.
x-5 _2-y_1-z x_2y+1_1-z

7

5A+2 5 -1 1 4 -3
Find the area of the region enclosed between the two circles X%+ yz =9and (x-3)% + yz =9.
There are three coins. One is a two headed coin (having head on both faces), another is a
biased coin that comes up tail 25% of the times and the third is an unbiased coin. One of the

three coins is chosen at random and tossed, it shows heads, what is the probability that it was
the two headed coin?

SOLUTIONS

Set-1

SECTION-A
- >
Given a.b=8
- ~ ~
b =2i +6j + 3k
- >
- = a.b
We know projection of @ on b =—;
D]
-8 8
v4+36+9 7

—
a =

Given 20 — 6] + 3k

N
Unit vector in the direction of a =

BN



72

Xam idea Mathematics — XI|

2 -6]+3k

= A=—
V4+36+9

N 2 6 3’\

= A==1—-—]+=k
7 7 7

- = - o
3. Since a || b, therefore a =A b

= 30 +2] +9k =A(i +p] + 3k)
= A=3,2=2p,9=3%
2
or A=3,p==
P 3
4. Given A=(12 3)
1
A'=]2
3
AA’=(1x14+2x2+3x3)=(14)
2 3 4
5. Given determinant|A|=|5 6 8
6x 9x 12x
2 3 4
= |A|=3x|5 6 8|=0
2 3 4
6. ﬂ=71;—2—n
5 5

. _1(. 371:)
sin” | sin =—
5

. _1[ . ( 21{)}

=sin_ | sin|® - ==
5

._1[. Zn} 2n [ oL n]

=sin |sin=—|="—"¢|-=,Z
5 5 2 2

” J~sec2x gx
’ 3+ tan x

Let 3+tanx=t
sec? xdx =dt
j sec? x dx = dt
3+ tan x t
=log |t|+¢
=log|3+tan x|+ ¢

(+ Ry =Rj)
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1
8. j(3x2+2x+k)dx=o
0
1
3 2
= {—33( +2L+kx} =0
2
0
= 1+1+k=0 = k=-2

9. Givenas*b=a+3b> V a,bez
2+4=2+3x4%2=2+48=50.
10. Given |A|=
We know |ad]. A| = |A|2
|adj. A] = 5% =25
SECTION-B

— - — - =

- -
11. a—dwﬂlbeparalleltob—c,1f(a dyx(b-c)=0
N

Now (a—d)x(b—c):axb—axc—dx

- = - >
(a=d) || (b-c)
12. We know

sin ' x + sin ! y= sin_l(x\/l —y2 +y\/1 -x?)

sin_l(é)+sm 1(£)+sm_1(16j
5 13
=sin ! 4\/1 \/ in (Ej
5 169 65
. 1(4 12 5 ) ( )
=sin” | = —-
13 1 5
. _1(63) . ( 6)
=sin +sin” | —
65 65
63 _

Let sin ' 22 =0
2
= stme 63 sin? @
65 652

632 65% —63% (65+63)(65 - 63)
652 652 652

.. (i)
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16
= Ccos =— s cosh=—
65

Equation (i) becomes

. _1(63) . _1(16) 4(63) . _1(16)
s — |+ SIn — | = COS — |+ sin —
65 65 65 65
=z [ sin_lA+cos_1A=E}
2 2

OR

. - - T
Given, tan 13y +tan ™1 2x = 1

= tan_l(—3x+2x )=E tan_1x+tan_1y=tan_1—x+y
1-3xx2x) 4 1-xy

5x
1-6x2
5x=1- 6x2
6x2 +5x-1=0
6x2 +6x—x-1=0
6x(x+1)-1(x+1)=0
6x-1D(x+1)=0

y

I I A

le or x=-1
6

13. The given lines
1-x 7y-14 5z-10

3 2 11
and 77x_y=>_6-2 are rearranged to get
3 1
x-1_y-2_z-2 Q)
S
x-1 y-5 z-6 g
= = ... (i)
3% 1 -5
Direction ratios of lines are

-3, %, 11 and ﬂ, 1, -5
7 5 7

As the lines are perpendicular
—3(1}\) + 2k x1 +£(—5) =0
7 7 5

%+%—11:0
7
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14.

15.

= E A=11
7
= rA=7
Given differential equation
% +y = cosx —sin x is a linear differential equation of the type % +Py=Q.
x x

Here LE=elldx Z o
Its solution is given by
= yex=fex(cosx—sinx)dx
= yex:fex cosxdx—fex sin x dx

Integrate by parts
= ye' =e” cosx—_[—sinxexdx—jex sin dx

ye' =e* cosx+C

= y=cosx+Ce ¥
@ . + cosec(zj =0 .. (@)
dx x X

It is a homogeneous differential equation,

Let Yoy = y=0x
x
Ay _ X0
dx dx
(Substituting in equation (7))
= v+x@=v—cosecv
dx
dv
= X — = —Ccosecv
dx
dv dx . dx
= =—— = sinvdo=—-—
cosecv x x
Integrating both sides
fsinvdv=— ax = —-cosv =—log|x|+C
X
= cosv =log|x| +C
or cosz=10g|x|+C
x

Giveny =0, when x=1
= cos0=1og|1|+C
= 1=C

y—log|x|+1.

Hence, solution of given differential equation is cos = =
x
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x+4 2x 2x

16. Let|A|=| 2x x+4 2x
2x 2x  x+4

ApplyCy —-C; +C, +C54
5x+4 2x 2x
|A|=|5x+4 x+4 2x
5x+4 2x x+4

Take 5x + 4 common from C;

1 2x 2x
|Al=0Gx+4)|1 x+4 2x
1 2x «x+4
Apply R, - R, —Ry; Ry - R3 - Ry
1 2x 2x
|Al=0Gx+4)|0 4-x O
0 0 4-x

Expanding along C;, we get
|A|l=(5x+4)(4 - 02=RHS.

17. If there is third 6 in 6th throw, then five earlier throws should result in two 6.

Hence takingn=>5, p= 1, q—E

P(2sixes) = P(5,2) = 5C2P q

| 2,243
= P(2sixes) = 5! (1) (gj = 10x125
2131\ 6 6 6°

P(3sixes in 6 throws) = M 1_1250_ 625

6° 6 6° 3x6°

18. Lety=x*"" 4 (sin x) %~

sinx Ccosx

Let u=x and v = (sin x)

Then, y=u+v

= ﬂ=@+@ ..(i)
dx dx dx
Now, u = x5nx

Taking log both sides, we get
= logu = sin xlog x
Differentiating w.r.t. x

1du sinx
= —_——_ =

+log x.cos x
udx  x
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du inx| sinx
= — =x%" Z—= t+logx.cosx
dx x

Similarly taking log on v = (sin x) “>**

logv = cos x log sin x

Differentiating w. r. t. x
1 do Cos X
=COoSX.

+ log sin x.(-sin x)

v dx sin x

do . COS X . .

™ =(sin x) [cos x.cot x — sin x.]log sin x]
X

Form (i), we have

?zxsmx[ﬂx+logx.cosx}+(sin x) “***[cos x. cot x — sin x.1log sin x]
x x
ex
Let I=I—dx
V5 —4e¥ — ¥
Supposee® =t = e*dx=dt
- ] =J- dt _ dt
V5—4t—t> (% +4t-5)
- ] :J- dt
-2 +4t+4-9)
o I= dt =sin_1t+2+C

V32 -(t+2?
X
= I=sin_1£e 3+2j+C

OR

(x—4)e”
(x-2)°

; I[&] i

(x-2)°

LetI=J. dx

e dx e dx
B '[(95—2)2 _zj(x—2)3

e~ e’ dx e’ dx
= 2 -2
(x-2)? : I<x—2>3 I(x—2>~°’

ex

= C
(x-2)? i
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20.

21.

The relation given is
R ={(a,b):|a - b|is even} where
a,be A=1{1,2,3,4,5
To check: Reflexivity
Letac A
Then aRaas|a—a| =0 which is even.
(a, a) € R. Hence R is reflexive.
To check: Symmetry
Let(a,b)e R = |a—b|iseven
= |b —alis even
= (b—a)eR.
Hence R is symmetric.
To check: Transitivity
Let(a,b)e Rand (b, c)e R
= |a-b|isevenand|b - c|is also even.
Then,
la—c|=|(a=b)+b-0)| <|a-b|+|b-c|
even even
|a—c|=even
So,(a,c)e R.

It is transitive.

As R is reflexive, symmetric as well as transitive, it is an equivalence relation.

Given equation is
2, .2\2
(" +y7)" =xy
Differentiating w.r.t. x

= 2(3c2 +y2) (2x + 2yﬂj = xﬂ +y
dx dx

= 2(x? + yz).Zyﬂ - xﬂ =y- 4(x% + yz)x
dx  dx
_ 2,2

_ dy _y dx(x” +y°)

dx  4y(x? +y?)—x

OR

y = 3 cos(log x) + 4 sin(log x)
Differentiating w.r.t. x
. dy _—3sin(logx) . 4 cos(log x)

dx X X

= x% = -3 sin(log x) + 4 cos(log x)
X
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22,

Differentiating again w.r.t. x

o dZy N dy =3 cos(logx) B 4 sin(log x)
A2 dx x x

2
24 by __,
de dx

2
= x2ﬂ+xﬂ+y:0

de dx
Given curveis y =~/3x -2
dy  1x3

dx 2J3x-2
Since tangent is parallel to line
4x-2y+5=0

= X

—4 . 3
= —=slopeofline=——
-2 24/3x -2
4—_ 2
4(3x-2)
= 48x-32=9 = x=£
48

Substituting value of x in (i)

48 Vie 4
41 3

Thus point of tangency is| — , —
P ey (48 4)

Equation of tangent is

3 41
|
Y 4 (x 48)

4y—3  48x—41
4 24
= 24y -18=48x—41

= 48x — 24y - 23 = 0 is the equation of tangent.

OR
Given f(x) = x3+ €

3

X
f=32 -
X
30 -1 3 -t +x? +1)
x4 x4

Butx* +x2 + 1, x* are always >0
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f()=0=>x=%1

Intervals x-1 x+1 sign of f(x)
x<-1 -ve -ve +ve
-l<x<1 -ve +ve -ve
x>1 +ve +ve +ve

Given function is increasing V x € (= oo, 1) U(1, o) and is decreasing V x € (-1, 1).

SECTION-C
23. Let a right circular cylinder of radius ‘R” and height "H' is inscribed in the sphere of given
radius ‘7.
2
R? + H— =72
4

Let V be the volume of the cylinder.
Then, V = tR*H

2
N V:n(rz —HTJH (D)

= V=nr2H—gH3

Differentiating both sides w.r.t. H
dv __ 5 3nH?
—=mr- -
dH 4

... (ii)

For maximum volume d_V =0
dH

2 2
3nH :1‘[7‘2 = H2 :47’_ or H:ir
4 3 73

Differentiating (i) again w.r.t. H

d*v _ 6nH _ d*V —6m 2
=- = =——Xx—r<0
dH? 4 gg*|,_ 2, 4 B
V3
Volume is maximum when height of the cylinder is %r.
2 .
Substituting H = —rin (i), we get
gH=—=rin() weg
2 2
Vmax =1 72 __41” .irz_nzr &
4x3]43 3 43
4nr3

= —— cubic units.

343
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24.

OR
Let the length and breadth of the tank are L and B.

Volume=8=2LB=>B=% . (D)

The surface area of the tank, S = Area of Base + Area of 4 Walls
=LB+2(B+1L)-2
=LB+4B+4L

The cost of constructing the tank is
C =70(LB) + 45(4B + 4L)

= 70(L . éj 180(é + L)
L L

= C::280+]80(%~+L) .. (i)
Differentiating both sides w.r.t. L
ac __720 140 ... (ii)
dL 12

For minimisation d_C =0
dL

= 20 _180
LZ
180
= L=2
Differentiating (iii) again w.r.t. L
2
d_C = @ >S0VL>0
I
Cost is minimum when L =2
From (i), B=2
Minimum cost = 280 + 180 (% + 2) (from (ii))
=280 +720
=Rs 1000

Let x units of food F; and y units of food F, are required to be mixed.
Cost = Z = 4x + 6y is to be minimised subject to following constraints.
3x + 6y =80
4x + 3y =100
xz0,y20
To solve the LPP graphically the graph is plotted as shown.
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25.

401
35\t
304
254
204

51

10+

(+3)

A

5 10

The shaded regions in the graph is the feasible solution of the problem. The corner points are

A(O, %), B(24, %) and C (8—; , 0). The cost at these points will be

Z], =4XO+6X%=RSZOO

Z]B =4><24+6><%=R5104

Zle :4x8—;+0:Rs%:Rs106.67

Thus cost will be minimum if 24 units of F; and 4/3 units of F, are mixed. The minimum cost

is Rs 104.
The distribution of balls in the three bags as per the question is shown below.
Bag Number of Number of | Number of red Total balls
white balls black balls balls
I 1 2 3
II 2 1 1
111 4 3 2

As bags are randomly choosen

P(bagT) = P(bag II) = P(bag IIT) = %

Let E be the event that one white and one red ball is drawn.
'c;x3%C; 3x2 1

6c2 T 6x5 5

P(E/bagl) =
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’c;x'cy _2x2_1

P(E/bag1Il) = =
(E/bag ID ic, 4x3 3
0y x2C; _4x2x2 2
P(E /bag IIT) = — 1= ==
9c2 9% 8 9
Now, required probability
— P(bag I1I/E) = P(bag I1I). P(E / bag III)
P(bag I). P(E / bag I) + P(bag II). P(E / bag II) + P (baglll). P (E / bagllI)
1.2 1 2
—_x= —_x=
_ 3 9 _ 3 9
1. 10,1,1,1,2 l(1+l+2)
35 3 3 3 9 35 3 9
2
-9 2,55
T9+15+10 9 34 17
45
26. Given system of equations is
2x -3y +5z=11
3x+2y—-4z=-5

x+y—-2z=-3
The equations can be expressed as matrix equation AX = B
2 -3 5)\(x) (11
= |3 2 —H4|ly|=|-5
1 1 2)z -3
X=A"B
Now, |Al=2(-4+4)+ 3(-6+4) +5(3-2)
=—6+5=-1#0= A !exists.
The cofactors of elements of A are
Cy1=0 Cpp=2 Cy3=1
Cry=-1 Cpp=-9 Cyy=-5
Cy1=2 C3 =23 Cyy=13

0o 2 1
Matrix of cofactors=|-1 -9 -5
2 23 13

0o -1 2

AdjA=|2 -9 23
1 -5 13
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27.

0 -1 2

= Al=-2 -9 23 [ A‘1:%(Ade)j
1 -5 13 4]
x 0 -1 2)\(11 0+5-6 1

X=ly|=—12 -9 23||-5|=—{22+45-69 |=|2
z 1 -5 13)|-3 11+25-39 3

Hence solution of given equationsis x=1,y=2,z= 3.

Cosx

T
e .
LetI = J‘W dx (l)
ecos(n—x) a a

= I= .[ cos T—X) te —cos(m—x) dx (.'[Of(x)dx:'[of(a—x)dx)

T o COSX

j dx ..(i)

e—COSX COS.X

0

Adding (1) and (ii), we get
cosx | ,—cosx n n T
2l = J.—Cosx T dx:.fdx =x], =n = I:E
OR

r

2
Letl = J.(Z log sin x — log sin 2x)dx ... ()

0

T

1= f[logsin ™ - x|~ logsin 2l ® - x| |a ey de=["fla-x)d

= —_(l; (2log sin 5 x |- log sin 5 x| |dx .fof(x) x—fof(a x) dx

T

2
= I= '[(2 log cos x — log sin 2x)dx ... (i)

0

Adding (i) and (ii), we get

T

2
2] = IZlogsinx+2logcosx—210gsin2x

0
n

2
= 2= IZ [log sin x + log cos x — log sin 2x]dx
0
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2sin x cos x

—
Q
aQ

y U

— —

I Il
N[ o—|a

=}

aQ

N | =

28. The lines are plotted on the graph as shown.
Y

T
. 2
sinxcosx ;. - Izlogljdx:bgl.x}
2O 2

v

tx+5 2 t3x-6
Area of AABC = j dx — j (4 - 2x)dx — j dx
1 3 1 2 2

4 2
2 2
Y oisx|| - 4x——2x 1 — —6x
3 2 . 2 . 2

l(8+20—%—5)—(8—4—4+1)—%(24—24—6+12)

4

2
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29. The equation of plane through (-1, 3, 2) can be expressed as

Ax+1)+Bly-3)+C(z-2)=0 . (D)

As the required plane is perpendicular to x + 2y + 3z =5and 3x + 3y +z= 0, we get
A+2B+3C=0
3A+3B+C=0

A B C A B _C
> — ==

2-9 9-1 3-6 -7 8 -3
Direction ratios of normal to the required plane are -7, 8, -3.

Hence equation of the plane will be

~7(x+1)+8(y-3)-3(z-2) =0
= 7x-7+8y—-24-32+6=0
or 7x-8y+3z+25=0

Set-ll
_ 2
2. Letl= Isec (7 — x)dx
t —
_ an(7 — x) LC
-1
=—tan(7 —x) +C

= . . A
7. Givenb =21 +j + 2k

N

- .

Unit vector in the direction of b = % =b
b

11. Lety=(sinx)* +sin ' Jx
Suppose z = (sin x)*
Taking log on both sides
logz = xlog sin x
Differentiating both sides w.r.t. x
1dz _ cosx

z dx sin x

+ log sin x

= % = (sin x)* (x cot x + log sin x)
x
B
VT-x 24x
1

2. /x(1-x)

% = (sin x)* [x cos x + log sin x] +
x

= (sin x) ¥ (x cos x + log sin x) +
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18. The given lines can be expressed as
x-1 :y—2:z—3and
-3 2\ 2
x-1_y-1_z-6
R
The direction ratios of these lines are respectively -3, 24, 2and 34,1, -7.

Since the lines are perpendicular, therefore
=3(310) +2A(1) +2(-7) =0
= -9A+2A-14=0
= TA=1l4=r=-2
19. Given differential equation is
(1 +x2)@+y=tan_1 X
dx

The equation can be expressed as

@+ y _tan_lx

dx 14 x2 - 1+ x2

This is a linear differential equation of the type % +Py=Q
x

dx
-1
Here LF=¢ L+x? —ptan ¥

Its solution is given by
-1

tan

-1, tan ! .
ye xzfetan v X gy . (0)

1+x2

tan"lx tan ! x

2dx

Suppose [ = _fe

1+x

1

Lettan " x=t

1
1+x
= Izjef.tdt

5 dx =dt

Integrating by parts, we get
I=te —[edt

= I=tel —¢! +C

-1
= [=¢® Y(tanTx-1)+C

From (i)
-1 -1
yeldn ¥ —pn Xuanly_1)4C

-1
= y=tan x—1+Ce ¥ ¥ which is the solution of given differential equation.
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a b c
21. Let|A|=|a-b b-c c—a| ApplyC; =-C; +C, +C;
b+c c+a a+b
a+b+c b c
|A| = 0 b-c c-a
2(a+b+c) c+a a+b
Taking (a + b + ¢) common from C,
1 b c
|Al=(@+b+0)|0 b-c c—a
2 c+a a+b
Apply R3 - R5 - 2R
1 b c
|Al=(@+b+0|0 b-c c—a
0 c+a-2b a+b-2c

Expand along C; to get
|[Al=@@+b+o[(b—-c)a+b—2c)—(c+a—2b)(c—-a)]
=(a+b+c)[ab+b2 —2bc —ac —cb +2¢? = (c? = ac + ac — a* = 2bc + 2ab)]

:(a+b+c)(a2 +b2 +c% —ab—bc - ca)

=a% +b3 +c> - 3abc = RHS
23. P(G;)=0.6 P(Gy)=04
Let E is the event of introducing new product then
P(E/G;)=07 P(E/Gp)=0.3
To find P(Gy; /E)
Using Baye’s theorem we get
PGy /E) = P(Gp).P(E / Gyp)
P(G;y).P(E / Gy) + P(Gy).P(E / Gpp)
04 x0.3

T 06x07 +04x0.3
012

T 042+ 012

26. We plot the curves y2 =4xand x? = 4y and also the various areas of the square.

To show that area of regions I = II = III

4 4
Area of region [ = J.4dx - J.Z«/;dx
0 0
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»
>

4

3/2 2=4

—4x-2% Y
3/2,

— 2=
=16—éx8=gsquareunits Al 224 yo=dx
3 3
4 4x2
Area of Region II = 2.[«/; dx — J.de il

I

|
|
374 :
Z.Exg’/z—x— 0o 4 g
3 12 0

4 64 128-64 64 16
3><8———0—————€squa1reun1ts

12 12 12

N

4
Area of Region Il = '[x—
0

4

3 4
X 64 .
=——| =-—=— square units.
12 0 12 3

Thus, the curves y* = 4x and x* = 4y divide the area of given square into three equal parts.

1+logx)?
4. Letlzjﬂdx
x
Letl +logx=t

L
X
t3
1=ft2dt=—+c
3
_(1+logx)3
- 3
- =
9. Given|ax b|=+3
= absin®=+3
= 1x2sin6=+3 (ca=1,b=2)
J3

sinf = —
2

+C

= 0= % radians.
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15.

17.

1+a%-b? 2ab ~2b
Let|A|= 2ab 1-a% +b? 2a
2b —2a 1-a? -b?
Apply Ry - Ry +bR4
1+a” +b? 0 —b —ba® -b3
|Al=|  2ab 1-a” +b? 2a
2b —2a 1-a% -b?
Taking 1+ a” +b* common from Ry
1 0 -b
|Al=(1+a® +b%) [2ab 1-a® +b? 2a
2b —2a 1-a% -b?
1 0 -b
|[Al=(1+a% +b3)| 0 1+a®+b% a+a® +ab?
2b -2a 1-a%-p?
Taking1+a2 +b? common from R,
1 0 b
|Al=(1+a®+b%)? 0 1 a
2 —2a 1-a” -b>
1 0 -b
|Al=(1+a? +b%)2 [0 1 a

0 —2a 1-a%+b?

Expanding along C{, we get

|A|=(1+a% +b%)2[1(1 - a? +b? +24%)]

=(1+a” +b%)% =RHS

cosx tan x

Lety=x + (sin x)

Cos X tanx

Letu=x , 0 =(sin x)

Taking log on either side
logu = cos x.log x, logv = tan xlog sin x

Differentiating w.r.t. x
1 du 1 .
~——=cosx.— +log x(~sinx), - — =
u dx X v dx

1dv _ tanx.cosx
sin x

. (i)

+ log sin x. sec? x



Examination Papers — 2009

91

19.

20.

24.

@:xcosx(cosx tanx

o . 1+ sec? x log sin x)

- sin xlog x), do = (sin x)
dx

From (i) we get
ﬂ _ Xcosx(cOS X
dx X

Given differential equation is

tan x

- sin xlog x) + (sin x) [1+sec? x log sin x]

xlogx@+y:210gx
dx

This can be rearranged as
W, v .2

dx xlogx «x

It is a linear differential equation of the type ? +Py=Q
x
S
Now, I[F=¢ *108%  — ploglog™) _ o0y
Its solution is given by

ylogxzjlogx%dx

(log )

= ylogx=2

= y=logx+ which is the solution of the given differential equation

log x
The given lines on rearrangement are expressed as
x-5 y-2 z-1
= = an
5L+2 -5 1 1 22 3
The direction ratios of the two lines are respectively
5A+2,-5,1and 1,2, 3
As the lines are perpendicular,
(BA+2)x1-52A) +1(3) =0
= 5A+2-10A+3=0
= SA=-5=A1r=1
Hence A =1 for lines to be perpendicular.

The two circles are re-arranged and expressed as
y?=9-x2 N0
y2 =9—(x-3)? ... (ii)
To find the point of intersection of the circles we equate yz
= 9-x2=9-(x-23)2

= 9-x2=9-x%2-9+6x

+C j ). f(x)dx =[f(0)]* +C
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3
X =—
2

The circles are shown in the figure and the shaded

=

area is the required area.

Y4

A

x2+y2 =9

Now, area of shaded region X
3
2 3
=2 J.\/9—(x— 3)2dx+ J.\/9—x2dx
0 3
2
_ A13/2
=2[x 3Jo—(x-3?2 +%sin_l x—33} +2E
0

:2_—3 - +2sin_1(—1)—gsm_1(—l) +2| =sin 11—3
| 4 2 2) 2 4

333 9m 9m| 9 333 9n
472 26 22 272 4 2 26

_y N3 _3m 9m 9m 9 m 3m|_, 93 6n 18n
| 8 4 4 4 8 4 4 4 4
[ 9J3 121 93 .

=2 <t T =61'£—quuareumts.

27. The three coins C;, C, and C 5 are choosen randomly.
1
P(Cy)=P(Cy)=P(C3) = 3
Let E be the event that coin shows head.
Then, P(E/Cy)=1

75
P(E/C,) =2
(E/C2) 100

3 1
i P(E ==
1 (E/C3)=7
To find: P(C,/E)
From Baye’s theorem, we have
P(C,/E) = P(Cy).P(E/ Cy)
P(C;).P(E/ Cy)+P(C,)P(E/ Cy)+ P(C3).P(E/ Cjy)

1 4
143,11 4+3+2
4 2

Thus, probability of getting head from the two headed coin is g

4
9

-
\J

(=32 +y2=9

Y’V

y

3
9-x2 +2sin_1£}
2 33

2
B3 lg_2 _9gn1L
4 2 2

|
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General Instructions: As given in CBSE Examination paper (Delhi) — 2009.

Set-1
SECTION-A
. (3x+y -y 1 2
1. Find the value of x, if = .
2y-x 3 -5 3

2. Let*beabinary operation on N given by a*b= HCF (a, b) a, b,e N. Write the value of 22 * 4.
1

V2 1
3. Evaluate: .[ dx.
2
0 Vl—-x
4. Evaluate: I cos yx dx.

NE

5. Write the principal value of, cos ! (cos %t)

a-b b-c c-a

6. Write the value of the following determinant:|b-c c¢-a a-b
c—a a-b b-c

4

7. Find the value of x, from the following;: 5 oy

A A a e oA
8. Find the value of p, if (21 + 6] +27k) x (1 + 3] + pk) = 0.

9. Write the direction cosines of a line equally inclined to the three coordinate axes.

- - 5 5 o -
10. If p is a unit vector and (x— p).(x+ p) = 80, then find | x|.

SECTION-B

11. The length x of a rectangle is decreasing at the rate of 5 cm/minute and the width y is
increasing at the rate of 4 cm/minute. When x = 8 cm and y = 6 cm, find the rate of change of
(a) the perimeter, (b) the area of the rectangle.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OR

Find the intervals in which the function f given by f(x) = sin x + cos x, 0 < x < 2m, is strictly

increasing or strictly decreasing.

)

If sin y = x sin(a + y), prove that dy_ w.

dx sina

OR
If (cos x)! = (sin y)*, find ﬂ
dx
ntl ,ifn is odd

Let f:N — N be defined by f(r) ={ 2 for allne N.

5 if n is even

Find whether the function fis bijective.
dx

Evaluate :J.—
V5 — 4x — 2x2
OR
Evaluate :J.xsin L xdx
-1 2
Ify="2" % show that(l - 24V gy —y=0.
1- x2 dxz dx

On a multiple choice examination with three possible answers (out of which only one is
correct) for each of the five questions, what is the probability that a candidate would get four

or more correct answers just by guessing?
1 1+p

1+p+g

Using properties of determinants, prove the following :|2 3+2p 1+ 3p+2g|=1
3 6+3p 1+6p+3g

Solve the following differential equation : x % =y—-x tan(z)
x x
2 dy

Solve the following differential equation : cos xd— +y = tan x.
x

Find the shortest distance between the following two lines :

=+ Q2=+t DE;

- ~

r=(20 =] —k) +w(2i +] +2Kk).

«/1+sinx+\/1—sinxj x ( n)

2

Prove the following : cot ™! == ,x€
8 («/1+sinx—\/l—sinx

OR

Solve for x: 2 tan _1(cos X) = tan -1 (2cosec x)
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22,

23.

24.

25.

26.

27.

28.

29.

The scalar product of the vector i + +k with the unit vector along the sum of vectors
2 +4j -5k and Al + 2] + 3k is equal to one. Find the value of A.

SECTION-C
Find the equation of the plane determined by the points A(3, -1, 2), B(5, 2, 4) and C(-1, -1, 6).
Also find the distance of the point P(6, 5, 9) from the plane.
Find the area of the region included between the parabola yz = x and the line x + y = 2.

T xdx
Evaluate : I 5 5

0a” cos x+b?%sin? x

Using matrices, solve the following system of equations :

X+y+z=6
x+2z=7
3x+y+z=12
OR
3 0 -1
Obtain the inverse of the following matrix, using elementary operations: A={2 3 0
0 4 1
Coloured balls are distributed in three bags as shown in the following table :
Bag Colour of the ball
Black White Red
I 1 2 3
II 2 4 1
III 4 5 3

A bag is selected at random and then two balls are randomly drawn from the selected bag.
They happen to be black and red. What is the probability that they came from bag I?

A dealer wishes to purchase a number of fans and sewing machines. He has only Rs. 5,760
to invest and has a space for at most 20 items. A fan costs him Rs. 360 and a sewing machine
Rs. 240. His expectation is that he can sell a fan at a profit of Rs. 22 and a sewing machine at
a profit of Rs. 18. Assuming that he can sell all the items that he can buy, how should he
invest his money in order to maximize the profit? Formulate this as a linear programming
problem and solve it graphically.

If the sum of the hypotenuse and a side of a right angled triangle is given, show that the area

. . . LT
of the triangle is maximum when the angle between them is 3

OR

A manufacturer can sell x items at a price of Rs. (5 - ﬁ) each. The cost price of x items is

Rs. (% + 500). Find the number of items he should sell to earn maximum profit.
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Set-l

Only those questions, not included in Set I, are given

2. Evaluate: J. sin Jx dx
Jx
5. Find the valueof y, if | © ¢ 2|=[2 2
. Fin y = .
i evalue of y, i . 5 3 5
1. Ify=3e>* +2¢3*, prove that
2

Y 59 L 6y—-0

de dx
18. Find the shortest distance between the following two lines:

i ~ ~ A~

r=1+20)i +(1-A)j +Ak;

R, s s A

r =21 +j—-k+u(3 —55 +2k).
19. Form the differential equation of the family of circles touching the y axis at origin.
21. Using properties of determinants, prove the following:

x+y x X
Sx+4y 4x 2x =x3

10x+8y 8x 3x

25. Find the area of the region included between the parabola 4y = 3x% and the line
3x-2y+12=0.
29. Coloured balls are distributed in three bags as shown in the following table:
Bag Colour of the ball
Black White Red
I 2 1 3
1I 4 2
111 5 4 3

A bag is selected at random and then two balls are randomly drawn from the selected bag.

They happen to be white and red. What is the probability that they came from bag II?

Only those questions, not included in Set I and Set II are given
sec” Jx
Jx

10. Find the value of x from the following :

570G )

7. Evaluate: J. dx
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13.

14.

16.

18.

23.
26.

Find the shortest distance between the following two lines:
S f s A
r =( +2j + 3k)+ A — 3] +2k);

v = (4+2u)7 +(5+ 3wj +(6+wWk.

Form the differential equation representing the family of curves given by (x — a) 2, 2y2 =a?,

where g is an arbitrary constant.

Using properties of determinants, prove the following:
1+x 1 1

1 1+y 1 |=xyz+xy+yz+zx.
1 1 1+z

If y = e (sin x + cos x), then show that

2
Y _ 8 o
dxz dx
Find the area of the region bounded by the curves y2 = 4axand x? = 4ay.

A man is known to speak the truth 3 out of 5 times. He throws a die and reports that it is a
number greater than 4. Find the probability that it is actually a number greater than 4.

SOLUTIONS

Set -1

1.

2.

3.

SECTION-A

Given,

3x+y -y) (1 2
2y-x 3) (-5 3

Using equality of two matrices, we have
3x+y=1, -y=2
=>y=-2
Substituting the values of y, we get
3x+(-2)=1 = x=1
Givena*b=HCF (a,b),a,be N
= 22*4=HCF (22,4)=2

1
7 1/42
V2 1 - }

'f dx=sin"" x

0 V1—x? 0

T

.1 1 .1
=sin | —|-sin " 0==
(«/5) 4



98

Xam idea Mathematics — XI|

CcOos \/;

Let] = dx Let/x =t
5
1
——dx=dt
24Jx

= ] =J.cost.2dt

= [=2sint+C
[=2sinvJx +C

_1( 77'[)
cos COS—
6

o {ofer)

6
13 n
=cos |—— |=m-—
2 6
_om
6

Given determinant is

a-b b-c c—-a
|Aj=|b-c c—a a-b
c—a a-b b-c¢

Use the transformationC; - C; +C, +Cj

0 b—c c—a
|A|=|0 c¢c-a a-b|=0
0 a-b b-c
We are given that
x 4
=0
2 2x
= 2x2-8=0
= 2x2=8
= x%=4
= x=%2

Pk
N
= |2 6 27|=0
1 3 p
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— (6p—81) —(2p-27)] + 0k =0

= 6p =81
81 27
= = —_—
6 2

9. Any line equally inclined to co-ordinate axes will have direction cosines [, [, |
P41 +17 =1

312 =1 = I=+

Direction cosines are + —

1
B TBTHBYT BT
e
10. Given(x— p).(x+ p)=80
- -
= | x>~ pl*=

202
= | x|°-1=80

=

= |x|*=81 or
SECTION-B

11. Given @ =-5cm/min ﬂ =4 cm/min
dt dt
where x = length of rectangle and y = breadth of rectangle.

Perimeter of rectangle is given by

P=2(x+y)
Rate of change of P is
dp 2.ﬁ+2ﬂ
dt dt dt
dp

= —=2(-5+2(4
A+ AD=
dpP

= — =-
dt (8,6)

x=8cm =-2cm/min

Yy =6cm.
i.e., the perimeter is decreasing at the rate of 2 cm/min.
Now, Area of rectangle is given by

A=xy

dA _ _dy  dx
—=x—~+y—
dt  dx T dt

=4x -5y
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dP

— =32-30=2
dt (8,6)
i.e., the area is increasing at the rate of 2 cm?/min.
OR
Given function  f(x) =sin x + cosx 0<x<2m

f’(x) =cosx —sinx
For the critical points of the function over the interval v 0 < x < 2 is given by

f(x)=0 = cosx—sinx=0
= COS X = Sin x
n 5w
:) = — ,—
4° 4
Possible intervals are (0, Ej, (E , S—RJ, (S—R p 27t)
4)\4 4 4

If0<x<§,f’(x):cosx—sinx>0 ' COosSX > sin x

= f(x)>0

= f(x) is strictly increasing.
If%<x<5f,f’(x) =cosx—sinx<0 - cosx<sinx

= f(x) is strictly decreasing.
Ifszn<x<2n = f/(x) =cosx —sin x> 0" cosx > sin x

= f(x) is again strictly increasing.

Given function f(x) = sin x+ cos x[0, 2n] is strictly increasing Vx e (O,g) and (5% , ZTE)
while it is strictly decreasing V x € (g , Szn)

12. Ifsiny=xsin(a+y)

siny

= _— =

sin(a + )
Differentiating both sides w.r.t. x

. dy . dy

sin(a + y).cos y — — sin y cos(a + y).—

N dx dx _q
sin?(a + Y)

%[sin(a +1) cosy — siny.cos(a + y) |
X =1

sinz(a+y)
- dy[. T w2
o sin(a+y—y)|=sin"(a+y)

dy sinz(a +1)
dx sin a
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13.

OR
Given (cosx)¥ =(siny)*
Taking log on both sides
log (cos x)¥ =log(sin )™
= ylog(cosx) = xlog(sin y)
Differentiating both sides w.r.t. x, we get
i cos x + log(cos x).ﬂ =X.—
cosx dx dx siny dx
= —ySI—nx+log(cosx).@:xﬂﬂ+logsiny
cos x dx  sinydx
= —ytan x + log(cos x) 4y _ xcoty y + log sin y
dx dx
= log(cosx).ﬂ—xcoty@=logsiny+ytanx
dx dx
= ? [log(cos x) — x coty] = log sin y + y tan x
x

dy logsiny+ytanx

dx logcosx—xcoty
n+1

Given f:N — N defined such that f(n) =

,if nis odd
n .. .
E,1fnlseven

Let x, y€ N and let they are odd then
+1 +1
f) = fly) == =2

If x, y € N are both even then also

2 2
fO=f)>2=Ysx=y

2 2
If x, y € N are such that x is even and y is odd then
x+1 y
x) = and =<
fl == fy)=5

Thus, x # y for f(x)=f(y)
Letx=6andy=5

We get £(6) =g= 3, fe =13
f(x)=f(y)butx #y

So, f (x) is not one-one.
Hence, f (x) is not bijective.

i sin y + log sin y.1

(i)



102

Xam idea Mathematics — XI|

14.

15.

Let] = ax
5— 4x - 2x2
o I- dx
—2(3(2 + 2x—§)
o = dx
—2{(x+1)2 ——}
1 dx 1 . 1V2(x+1)
- [=—_ =—sin C
2-[ 2 V2 N
\/z —(x+1)
2
OR
LetI=I xsin~ xdx
1
1 x? x2
[=sin"" x.—— | —=dx (using integration by parts)
2 1—x2

= I:—sin

Tys= j
V1 - x2
2
=x—sin_1x+lf Vl—xzdx——sin_lx
2 2 2
2
=x—sin_lx—lsin_lx+l[£\/1—x2 +lsir1_1 x}rC
2 2 212 2

2
=x—sin_lx—lsin_lx+19m/1—x2 +C
2 4 4
:i[(sz -1 sin~! x+xv1—x2}+c

Tfy = sin” x
V1-x?
1-x? ! z—sin_lx _sz
Ay 1-x 241 -x
dx 1-x2
- ﬂ=1+xy
dx  1-4?

dzy (1-x )( d +y)+2x(1+xy)
- dx2: (1—x)

(i)
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= (1- x)zjy (1- x)x +y(1 x)+2x(1+xy)
X

= (1-x )Zd y—(l x )x +y(1—x ) +2x.(1 - xz)@ (using (i)
dx dx

= (1-x2)2 2y _ = 3x(1 - x )dy+y(1—x2)
dx dx

= (1—x) y ﬂer
dx? dx

= (1—x2)M—3xﬂ—y=0

dx? dx

16. Let p = probability of correct answer =

W=

= g = probability of incorrect answer = %

Here total number of questions =5
P(4 or more correct) = P(4 correct) + P(5 correct)

=2C,p*q" +°C5p°q° using P(r success) = "C,p" ¢

SOIER)

1 2 1
=5X —X=—+—
81 3 243
_n
243

1 1+p 1+p+g
17. Let|A|=[2 3+2p 1+3p+2g
3 6+3p 1+6p+3g
Using the transformation R, — R, —2R;,R3 — R - 3R,
1 1+p 1+p+g
|Ajl={0 1 -1+p
0 3 -2+3p
Using R; — R3 - 3R,
1 1+p 1+p+g
= |A|=]0 1 -1+p
0 0 1

Expanding along column C{, we get
Zh
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18.

19.

Given differential equation is
xﬂ =y- xtan(z)
dx X

ﬂ:z_tanz
dx «x X

=

It is a homogeneous differential equation.

Let y = xt
dy
= ——x +t
dx dx
x£+t—t—tant
dx

= xﬁz—tant
d

x
dt _ _dx
tant X
= cott.dt= _dx
x
Integrating both sides
J. cott.dt =— E
= log | sint| = —log | x | +1logC
= log sin( ) +logx =1logC
= log |x.sin Y =logC
x

Hence x.sin £ =C
x
Given differential equation is
d
cos? x. Y 4 y=tanx
x

d]/ 2

= d—+ysec x = tan x.sec? x
X

Given differential equation is a linear differential equation of the type % +Py=Q
x

2
Pdx sec” xdx
I.F.:eJ :(3J = etan?

Solution is given by

etanxy=j tan x.sec? x.e @ ¥ dx

Let] =I tan x.sec? x.e @™ gy
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Lettanx =t, sec? xdx = dt
= I =J. tetdt
Integrating by parts
I=te! —I eldt =te! —¢f +C,

= I=tanxe™* — ™% 4 C,

Hence ey = ¢ ¥ (tan x — 1) + C

= y=tanx-1+Ce ™"
20. The given equation of the lines can be re-arranged as given below.

— ~ A~ A A N A
r=@+2j+k)+AMi —j+k)and
> a4 a PN
r=(2i —j—k)+w2 +j+2k)
e A
Thus a;=1+2j+k, by=1-j+k,
e A
a, =21 —j—k, by =2i +]+2k
The given lines are not parallel

e
(ay—aq).(b;xb,)

Shortest distance between lines = -
|b1% |

- o« a ~
Wehavea,—a; =i — 3j - 2k
- > b
blbeZ 1 _].

1

- =
|byxby|=+9+9 =32

=30 +0] + 3k

N = =S

Shortest distance = |(i — 3/~ 20 (3 + 3k)| = |_3 — 6|
| 32 REA
= i = 3—ﬁ units
V22
21. cot™! Vl+sinx +1-sinx where x € (O, E)
J1+sinx —+/1—sinx 4

( x . sz ( x . x)z
cos=+sin=| +,|| cos=-sin=
1 2 2 2 2
( x . ij ( x . sz
cos=+sin=| —.|| cos=—-sin=
2 2 2 2

=cot~
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X, ..x X o .Xx
COS — +sin — + cos — — sin —
2 2 2

=cot~
X . X X . X

COS =+ sin = — cos = + sin =

2 2 2 2

= cot_l[cot E} =
2

N | R

OR

Given 2tan ! (cos x) = tan -1 (2cosec x)

= tan_l(zc—osgj=tan_l( _2 ) '.'2tan_1A=tan_1( 2A2j
1-cos” x smx 1-A

2cosx 2

sin 2 x sin x

= cotx=1
T
x:_
4

22. Let sum of vectors 25+4f—51€ and }»f+2f+312=
d ~ A~ A
a=2+MAi+6] -2k

N ~ ~ A~
a _ (2+Mi+6] -2k

a: =
,/(2+k)2+36+4

.
| a

Hence (i +] +k)-a=( +] +k)-

(2+X)f+6f—21€_1

Y2+ 22 +40
2+W)+6-2=,2+1)2 +40

=
= A+6)2=2+1)2%+40
=
=

A +36+120 =4+ A% +4A + 40
SA=8=A=1.

SECTION-C

23. The equation of the plane through three non-collinear points A(3, -1, 2), B(5, 2, 4) and (-1, -1, 6)
can be expressed as

x-3 y+1 z-2

5-3 2+1 4-2|=0

-1-3 -1+1 6-2

x-3 y+1 z-2

= 2 3 2 |=0

—4 0 4
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= 12(x-3) -16(y +1) +12(z-2) =0
= 12x —16y + 12z - 76 = 0= 3x — 4y + 3z — 19 = O is the required equation.

Now distance of P(6, 5, 9) from the plane is given by
_[3x6-4(5)+3(9-19] | 6 |_

R A W Ve
24. Plot the two curves yz =x ()
and x+y=2 ... (iM)
Solving (i) and (ii), we have
y2 +y=2 YA
= (y+2y-1)=0
= y=-2,1 x=4,1

We have to determine the area.of the shaded region.

1 1
Required Area = I(Z -y)dy - '[yzdy
-2 -2

1
2 3
zzy—y__y_:|
2 3,

IS RNEEE

9 .
= > square units.

T
xdx

25. Letl= (i)
'(.;az cos? x +b?% sin? x
T—x a a
= I= [using j f(x)dx = j f(a— x)dx]
0 a? cos (n X) +b? sin (TE X) 0 0

T—X ..
= I= _[ 5 > ... (i)
Oa cos“ x+b“sin” x

Adding (i) and (if)
Y

T
2] = 5 5 5 5 dx
pa° cos” x+b”sin” x

I_n]r‘ dx
20a2 cos? x +b?% sin? x

Divide numerator and denominator by cos? x

Tt sec? xdx sec? xdx 20 r
[=—|——7+—— usin dx=2 d
2.([ J. " [usi g.gf(x) x J).f(x) x]

+b% tan? x
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108
Letbtanx =t
bsec? xdx = dt
When x=0, t=0
_x:E f=o0
2
b az +['2 b a a 0
I=£(tar1_1o<>—’tan_1 O)=£.E
b ab 2
_n®
2ab
26. The given system of equation are
X+y+z=06
x+2z=7
3x+y+z=12

In matrix form the equation can be written as AX = B

11 1][«x] [6
= 10 2|lyl=|7
31 1|z |12

|A|=1(00-2)-11-6)+11-0)=4#0= A" exists.

To find Adj A we have
Cii=-2 Cpp=5 C(y3=1
Cp =0 Cp=-2 Cy=2
Car=2 Cgp=-1 Cz3=-1

Matrix of co-factors of elements =

2 0 2
AdjA=|5 -2 -1
1 2 -1
_ -2 0
A—lzw:l 5 -2
Al 41,
2 0 2
= x=ap=15 2o 4

1 2 -1

1

-2 2

-1
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[ -12+24
=-|30-14-12
| 6+14-12
[12] [3

N

N

Solution of the equationsis x=3,y=1,z=2

OR
3 0 -1
Given matrixisA={2 3 0
0 4 1
We know A =TA
3 0 -1 1 00
2 3 0|={01 0]A
0 4 1 0 01

Apply Ry = R{ - R,

1 -3 -1 1 -1 0
= |2 3 0|=(0 1 0lA
0 4 1) (0 0 1
Apply R, - R, —2R;
1 -3 -1 1 -1 0
= |0 9 2|=(-2 3 0]|A
0 4 1 0 0 1

1 -3 1] [1 -1 0]
=10 1 0|=-2 3 -2|A

04 1|0 0 1

Apply Ry - Ry +3R,, Ry - R5 —4R,
10 -] [5 8 -6
=01 0|=|2 3 2[4
00 1] |8 -12 9

Apply Ry - R; +R3
1 00 3 -4 3
= (01 0|={2 3 ==2]A
0 01 8 -12 9
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3 -4 3
= Al=l2 3 =2
8 -12 9
27. Given distribution of the balls is shown in the table
Bag Colour of the ball
Black White Red
I 1 2 3
II 2 4 1
II1 4 5 3
As bags are selected at random P(bag I) = 13 = P(bag II) = P(bag III)
Let E be the event that 2 balls are 1 black and 1 red.
1 3 2 1
C C C C
P(E/bag 1)=%=1 p(E/bagH)=#=£
C, C, 21
4 3
C C
P(E/bag Il = — 1“1 _ 2
We have to determine
P(bag I).P(E / bag I
P(bagI/E) = i (bag I). P(E / bag I)
Y P(bag i) . P(E / bag i)
i=1
1 1
_ 3 5 _ 3 5
1 1.1 2 1 2 (1 2 2 ) 1
XX — X — [+ |2
35 3 21 3 11 \5 21 11)3
1
-5 _>231
1,2 .2 55l
5 21 11
28. Let the no. of fans purchased by the dealer = x

and number of sewing machines purchased =y

then the L.P.P. is formulated as

Z = 22x +18y to be maximised subject to constrains
x+y<20 . (D)
360x + 240y <5760

= 3x+2y<48 ... (i)
x20,y=0 ... (ii0)

We plot the graph of the constraints.

[space only for 20 items]
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D
A

As per the constraints the feasible solution is the shaded region.
Possible points for maximising Z are A(0, 20), B(8, 12), C(16, 0)
Z], =22x0+18x20= 360
Z]p =22x8+18x12= 392
Z]- =22x16+18 x 0 =352
Hence profit is maximum of Rs 392 when the dealer purchases 8 fans and 12 sewing machines.
29. Let the hypotenuse and one side of the right triangle be / and x respectively.
Then h+x=k (given as constant)
Let the third side of the triangle be y

y2 +x2 =h? (using Pythagoras theorem)

= y = h2 —_ x2
= A=AreaofA=%yx=%xwlh2_x2 , h
A=2 k-2 - x2 y
2
X
A=2k? - 2kx
2
Squaring both sides
2
A? =2 (k? - 2k
4
For maxima we find d—A
dx
2 2
2282 3K (i)
dx 2 2
2 2
If d_A:O:£=3kx = E:x
dx 2 2 3
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Differentiating (i) again w.r.t. x we get

2 2
Z(d—A) 2Ad—A:k——3kx
dx dxz 2
2
= 2><0+2Ad—A=k——3k =k
dx? 2 3
A’A k21
= —_—=——_.—<0
dx? 2 2A
Area is maximum x =k/3
= h=2k/3
In the right triangle, cos(9=—=k/—3—l o=2
h 2k/3 2 3

Selling price of x items = SP = (5 - E)

Cost price of x items = CP = g +500

. 2 x
Let profit = P =5x — — — = - 500
100 5
2
_2x X g
5 100
. o . . dP
To find maximisation of profit function T 0
x
dP 24 x
= -
x5 50
24 x 24 x
= ———=0 = — =
5 50 5 50
= x = 240 items.
Differentiating (i) again w.r.t. x
2
d_P = __1 <0
dx? 50

Profit is maximum if manufacturer sells 240 items

Tofind I = f sin J_

1
Let/x =t o ——dx=dt
24x
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I=2[sintdt [Let«/z=t.-.%dx=dt]
X

=-2cost+c=-2cosvx +C

5. Using equality of two matrices, we have

x—-y=2 equating a,; elements of two sides
x=3 equating a,; elements of two sides
= 3-y=2=-y=-1.y=1

11. Given

18.

y=3e2* +2¢3% .. ()
Differentiating w.r.t. x

Y _ 30025 423635 = 6e2* 1 6%

dx
_ n,2x
= ﬂ =662 + —6(y 3¢7) (using (i))
dx 2
dy _  ox _0,2% _ _nq,2x .
= d——6e +3y—9e” =-3e"" + 3y ... (i)
X
Differentiating again w.r.t. x
2
= Y 3B gp2x ... (i)
dx? dx

ﬂ — 3y
N dx — er
-3
Substitute in (i)
2 dy _
- AY _ 3 A _ g dx
d_xz dx -3
2
- AY 38, ¢,
dx? dx  dx
2
= 4%y _ Sy +6y=0
x> d

Given lines are

o420+ (L= 4 Mk =C 4D +A @ —f+ D)

- PN N N ~
r=(2f +] —k) +u(3 —5] +2k)

> A A

a1=i+]’ - = . A

N . . . :>ﬂz_ﬂ1=i_k
a, =2 +j -k
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- I
by=2-j+k = lines are not parallel

— ~ ~ ~
by = 31 —5] + 2k

e
(ay—aq).(b;xb,)

Shortest distance =

- - ‘
|by by
ik
— — N ~ ~
byxb, =12 -1 1|=31-j-7k
3 -5 2

- -
= |byxb,y|=+9+1+49 =459
(¢ — k.30 -] -7k)|
V59

Shortest distance =

= ﬂ units

N
19. As the circle touches y axis at origin, x axis is its diameter. Centre lies on x axis i.e., centre is (r, 0).
Hence equations of circle will be
x-n?+y-0*=r . ()
= x? +y2 -2rx=0
Differentiating w.r.t. 'x” we get
dy

ﬂ—Zr:O:w:x+y—
dx dx

Putting value of 7 in (i) we get

2 2
d d
(x_x_ydzj +y2=(X+de)

2 2
2( dy 2_ 2, 2fdy ’ dy
=y (de +y =x"+y (dx) + xydx

2x +2y

= 2xyﬂ +x% - y? = 0 which is the required differential equation.

21. Given determinant is
X+y X X

5x+4y 4x 2x

10x+8y 8x 3x

Taking x common from both C, and C 5 we get
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25.

29.

11
4 2
8 3

xX+y

N

x°| bx+4y
10x + 8y
Apply R, - R, —2R;,R3 — R - 3R we get
x+y 1 1
x“|3x+2y 2 0
7x+5y 5 0

N

Expanding along C ; we get
x?[(15x + 10y — 14x — 10y)] = x> = RHS

2
Given the equation of parabola 4y = 32 = y= % ... ()
and the line 3x -2y +12=0
3x+12 .
= 5 = ... (i)

V4
The line intersect the parabola at (-2, 3) and (4, 12).

Hence the required area will be the shaded

region. (4,12)
4 4, 2 1
Required Area = J Sx+12 dx — Ean dx i
2 4 I
-2 -2 1
4 I
3 1
= Ex2 +ox - (-2.3) i
4 4 , . . !
Z4 -2 O 2 4
—(12+24-16)—(3-12+2) S
=20 +7 = 27 square units.
From the given distribution of balls in the bags.
Bag Colour of the ball
Black White Red
I 2 1 3
II 4 2 1
11 5 4 3

As bags are ra

ndomly selected

P(bagI) =1/3 = P(bag II) = P(bag I1I)
Let E be the event that the two balls are 1 white + 1 Red

P(E/bag I)=

oy x3c; 1
6C2

= P(E/bagll )=

2c, x1¢y
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4 3
Cyx°C 2
P(E/bagIll) = —-——L ==
(E/bag III) e, 1
P(bagll) - P(E /bagll
P(bag I1/E) = m( aglD - P(E/bagIh
Y P(bagi) - P(E/bagi)
i=1
1.2 1.2
X — X —
- 3 21 _ 3 21
rr, 1.2, 1.2 l(1+£+£)
3 5 3 21 3 11 35 21 11
2
__ 21 _110
1.2 .2 551
5 21 11
Set-lil
2
7. Letl=[>€ AE
X
1
Let/x =t = — dx =2dt
Vx
I=2.fsec2tdt=2tant+C
= I=2tan/x +C
10. Using equality of two matrices
2x-y 5| [6 5
3 yl| [3 =2
= 2x-y=6 equating aq;
cquating
13. The given lines are
= . s A " A A
r =@ +2j + 3k)+Ai — 3j +2k) .. ()
~ A A % A A A
= a;=1+2j+3k, by =1-3j+2k
- A s A A A oA
r =(4 +5 +6k) +W(2i + 3] +k) ... (i)  [by rearranging given equation]
- . . A - . . A
a, =41 +5j + 6k by, =2 + 3] +k

ik
— - N N N
byxby =|1 -3 2|=-9 +3] +9%k
2 3 1
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- =
|byxby|=+/81+9+81 =4/171 = 3419

- > . . ~
a,—a; =3 +3j + 3k

As lines (i) and (ii) are not parallel, the shortest distance

— — — — N N A ~ ~ ~
|(ay=ay)-0yxby)| |37 + 3] + 3K) - (-9 + 3] + 9K)|
= . =

|byxby| ‘ | 319 |
. 27+9+27|_ 3 .
Shortest distance = = units
3J19 | J19
14. Equation of family of curves is
(x—a)2+2y2:a2 . (D)
= x2+2y% -2ax=0 ... (i)

Differentiating w.r.t. x’
2x + 4y@ -2a=0
dx
= a=x+2yy,
Substituting value of ‘a” in (if)
x2 + 2y2 = 2(x+2yyq).x=0
= Zyz S 4xyy, = 0 which is required differential equation.

16. Given determinant is

1+x 1 1
[Al=] 1 1+y 1

1 1 14z

ApplyC, —-C, -Cy

1+x 0 1
|[A|=| 1 y 1
1 -2z 1+z

ApplyC; —»C; -C3

x 0 1
|[Al=|0 vy 1

-z -z 14z
ApplyC; -C; —xCy

0 0 1
|A| = —x y 1
—Z-x-xz -z 1l+z

Expand along R,
|A|=1(xz + yz + xy + xyz) = RHS
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Xl

18.

23.

26.

Given equation is
y=e*(sinx + cosx)

Differentiating w.r.t. x” we get
ay
dx
ay

x
Differentiating again w.r.t. ‘x” we get

2

= M=ex(—sinx—(:osx)+ex((:osx—sinx) +ﬂ=—y+ﬂ—y+@

dx? dx dx dx
Ty _,dy
dxz dx

=e*(cos x — sin x) + e*(sin x + cos x)

= =e*(cosx —sinx) +y

+2y=0

2
2
The curves y2 =4axand x? = 4ay intersects at points where (Z—J =4ax
a

4 Ya

=4ax = x* =64a3x

= 2
16a 2 x-=4ay

= x(x3—64a3)=0 = x=0o0rx=4a
2=4
We plot the curves on same system of axes to get e

the required region.

I

I

4q, xz :

The enclosed area = I[\/ dax — —]dx L

0 a

4a

3 .3

= 2,\/52 x 2 _ x_
3 12a

0

3 3
4 x/a(éla)E - (4a) -0= 320 - 160” = 16a” square units.
12a 3 3 3
Let E; be event getting number > 4
E, be event getting number < 4
2 1 2
PE)==3 P(Ey)=—=7
Let E be the event that man reports getting number > 4.

P(E/E,) =§ P(E/E,) :%

| W~

By Baye’s theorem

P(E,) - P(E/E;)

P(E,/E) = P(E,)- P(E/E;) + P(E,).P(E/E,)
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MATHEMATICS CBSE (Foreign)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in CBSE Examination paper (Delhi) — 2009.

Set-1
SECTION-A
1. Evaluate: J.#logxdx'
2. Evaluate:Jl. ! dx.
s

3. If the binary operation *, defined on Q, is defined as a *b = 2a + b — ab, for all 4, b € Q, find the
value of 3*4.

y+2x 5 7 5} .
4. If = , find the value of y.
-x 3) |2 3

— A A A
5. Find a unit vector in the direction of a = 2i — 3j + 6k.

6. Find the direction cosines of the line passing through the following points:
(-2,4,-5), (1,2,3).

2 3 -5 2 1 -1
7. IfA= (“z’j) =1 4 9 |andB= (bz‘j) =|-3 4 4 |, thenfinda,, +b,;.
07 -2 1 5 2

- - - = - -
8. If|a|=+/3, |b|=2and a. b =+/3, find the angle between a and b.
1 2
9. IfA:(4 2),thenﬁ1r1d’chevalueofkif|2A|:k|A|.

10. Write the principal value of tan _1[tan %} .
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11.

12.

13.

14.

15.

16.

17.

18.

19.

SECTION-B

Cos X »
(2 + sin x)(3 + 4 sin x)

Evaluate: _[

OR

1

Evaluate: I x2.cos ! xdx

Show that the relation R in the set of real numbers, defined as R ={(a, b): a < b2 } is neither

reflexive, nor symmetric, nor transitive.

If log(x2 +y2) :2tan_1(zj, then show that%z Y.
x

x x-y
OR
dZ
If x=a(cost +tsint) and y = a(sint —f cost), then find £y,
dx

Find the equation of the tangent to the curve y=+4x—2 which is parallel to the line
4x-2y+5=0.

OR
Using differentials, find the approximate value of f(2 - 01), where f(x) = 4x 3 45x2 42

Prove the following:

OR

2_
cos”! xz 1 +tan_1( 22x ):2_75
x°+1 x° =1 3

x+1 3y+5 3-z
9 -6
Solve the following differential equation:
(x3 + y3)dy - xzydx =0

Find the angle between the line and the plane 10x + 2y - 11z = 3.

Find the particular solution of the differential equation.

? + y cot x = 4x cosec x, (x # 0), given that y = 0 when x = g
x

Using properties of determinants, prove the following:
a’>+1  ab ac
ab b2 +1  be |=1+a” +b% +c2.
ca b c?+1
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20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

The probability that A hits a target is % and the probability that B hits it is % If each one of A

and B shoots at the target, what is the probability that
(i)  the target is hit?
(if)  exactly one-of-them-hits the target?

., dy .
Find d_y Jifyt +x¥ = a’ , where a, b are constants.
X

- = = - 5> - 2 5 S -
If a,b, ¢ are three vectors such that a.b = a.c and ax b = ax ¢, a #0, then show that
- -
b=c.
SECTION-C

One kind of cake requires 200 g of flour and 25 g of fat, and another kind of cake requires 100 g
of flour and 50 g of fat. Find the maximum number of cakes which can be made from 5 kg of
flour and 1 kg of fat assuming that there is no shortage of the other integredients used in
making the cakes. Formulate the above as a linear programming problem and solve
graphically.
Using integration, find the area of the region:

{(x, y):9x2 + y2 < 36 and 3x + y = 6}

Show that the lines > +33 =Y I L 2;5; i +11 =Y ; 2 2;5 are coplanar. Also find the

equation of the plane containing the lines.

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of

radius R is E . Also find the maximum volume.

V3
OR

Show that the total surface area of a closed cuboid with square base and given volume is
minimum, when it is a cube.

Using matrices, solve the following system of linear equations:

3x-2y+3z=8

2x+y-z=1

4x-3y+2z=4

x*dx
(x=1)(x* +1)
OR

Evaluate: Jf[| x=1|+]x—=2]+|x—4|]dx

Evaluate: J.

Two cards are drawn simultaneously (or successively without replacement) from a well
suffled pack of 52 cards. Find the mean and variance of the number of red cards.
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Set-l

Only those questions, not included in Set I, are given.
7. Evaluate:

2x _ ,-2x

e e dx

€2x+6 2x
10, 1257 2)12(2 ) find the value of
. X _2 = _3 _2 , IIn e value O y

x-2_2y-5_3-z
4 -6
15. Solve the following differential equation:

13. Find the angle between the line

and the plane x + 2y + 2z -5=0.

(x2 —1)ﬂ+2xyzi
dx x? -1
16. Using properties of determinants, prove the following:
1 x x?
21 «x :(1—x3)2.
xox? 1

18. If y =acos(log x) + b sin(log x), then show that
2
L]

+y=0.
dx dx y

26. A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the mean

and variance of the number of successes.
28. Using integration, find the area of the region:
{(x,):25x2 +9y® <225 and 5x + 3y >15)

Only those questions, not included in Set I and Set II are given.

Lol 7Y 2™ 0 find the value of
. 2x—3y _3 = 11 _3 , 1N e value o1 Xx.

4. Evaluate:
a. ax

v
e™ —e

f—_ dx
eﬂX +e ax

_ .2
15. If\/l—x2 +\/1—y2 = a(x - y), show thatﬂ= 1—y
dx 1-x2
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17.

18.

20.

24.

27.

Using properties of determinants, prove the following:
a+bx c+dx p+gx a c p
ax+b cx+d px+gq —(1-xH)|b d q
u v w u v ow

For the differential equation xy% =(x+2)(y +2), find the solution curve passing through
x

the point (1, -1).

Find the equation of the perpendicular drawn from the point (1, -2, 3) to the plane
2x — 3y +4z+9 = 0. Also find the co-ordinates of the foot of the perpendicular.

Using integration, find the area of the triangle ABC with vertices as A(-1,0), B(1, 3) and
C(3,2).

From a lot of 30 bulbs which includes 6 defectives, a sample of 4 bulbs is drawn at random
with replacement. Find the mean and variance of the number of defective bulbs.
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SOLUTIONS

Set-1
SECTION-A

1 =J- dx

1. Letl=
¢ '[ x(1 +log x)

x
x+ xlogx
Letl +logx=t

Lz ar
X

dt
I:szlog|t|+C

=log|1+logx|+C
g 1 1
2.{ szym+&zw

171

(2x + 3)2

l><2
2

0
1

1
=52-32=45-43
3. Given binary operation is

axb=2a+b—ab
3¥4=2x3+4-3x4
= 3%x4=-2
4. Using equality of two matrices in

y+2x 5\ (7 5
-x 3) -2 3
We get
y+2x=7

-x=-2 = x=2
y+22)=7 = y=3

g ~ N ~
5. Given a =2i — 3j + 6k
-
= |a|=v4+9+36=7
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N
= 4 = Unit vector in direction of a

2, 3. 61
==i-—j+-k
7 7 7
6. Direction ratios of the line passing through (-2, 4, -5) and (1, 2, 3) are 1 - (-2),2 -4, 3 - (-5)
=3,-2,8
. . 3 -2 8
Direction cosines are = , ,
NJoO+4+64 V9+4+64 VoO+4+64
_3 2 8
N77 T N7T 7T
4 — - —>
8. Given|a|=+3, |b|=2, a-b=+/3
We know
N
a-b=|al|l|b|cosb
= /3 =4/3(2) cos6
1
= —=cos0
2
= 6=E
3
9. Gi A= L2
. Given =4 >
A 2 4
- “l8 4
|2A|=8-32=-24
|A|l=2-8=-6
= —24 = k(-6)
4=k
10. tan! (tan %j =tan ! [tan (7‘5 - ED
4 4
-1 T
=tan (-1) =——
-1 1
Principal value of tan - (tan %) = _Tf
SECTION-B

cos xdx
(2 + sin x)(3 + 4 sin x)

11. LetI:f

Letsinx =t
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cos x dx = dt
I:J‘ dt
(2+1)(3+41)
1 A B
et = +
2+1)(3+4t) 2+t 3+4t

= 1=A(3+4t)+B2+1)

= 3A+2B=1
4A+B=0 = B=-4A
3A-8A=1
A:—l = B:é
5 5
dt 1 dt 4, dt
= +—
J‘(2+i,‘)(3+4t) 5-[2+t 5-[3+4t
log | 3 + 4t
__log|2+t| 4%

:?log|2+sinx|+%log|3+4sinx|+C

1 3+4sinx
=—log - +C
5 2+sinx
OR

Let] = Ixz cos ' xdx

= COs 1X——J.\/ﬁ

x3 x3dx
=—cos Ty += .[
1-

X

3

X _
=2 cos”!
3

1
x+=1
31
Inl,let1—x* =t so that — 2xdx = dt
1,1t 1 (1 )
L =——|—dt=—=[| =+t |dt
! 2L/¥ 2I JE
—l(zﬁ—zt3/2J+C’
2 3
=—,/1—x2+l3(1—x2)~°’/2 +C’

3
I:x—cos_lx—l 1-x2 +l(1—x2)3/2 +C
3 3 9

[Integrating by parts]
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12. Given relationis R ={(a,b):a<b 2}

13.

Reflexivity:

Let a € real numbers.

aRa = a < a?

butifa<1 Leta:%

ata’
Hence R is not reflective
Symmetry
Let a, b € real numbers.

aRb = a<b?
But then b < a? is not true.

aRb =»bRa
For example, leta=2,b=5
then 2<52 but5<2? is not true.

Hence R is not symmetric.
Transitivity
Leta, b, c € real numbers
aRb = a<b? and
bRc =b < c?
Considering aRb and bRc
= a<c* aRe
Hence R is not transitive
eg., ifa=2,b=-3, c=1
aRb=2<9
bRc=-3<1

aRc = 2 <1is not true.

Given log (x2 + yz) =2tan ! (z)
X

Differentiating w.r.t.x

dy dy

2x +2y— — -

’ ydxz 2 ‘xdx Y

x2+y2 1+ﬁ X2
2
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dy
dx dx
_ Ay dy
= x+y—xa—ya
dy x+y
dx x-y

OR
Given x = a(cost +tsint), y = a(sint — t cost)

= %=a(—sint+tcost+sint) =atcost,%=a(cost+tsint—cost) =atsint

dy _dy/ dt:atsint:tant
dx dx /dt atcost

Differentiating w.r.t.x again
2

g = sec? t.ﬁ
dxz dx
=sec’ t.
at cost
_ sec 3¢
at
14. Given curveisy =+/4x -2 ... (i)
Differentiating w.r.t.x
dy 4 2

d 2JAx-2 Ax-2
The tangent is parallel to the line 4x — 2y +5=0.

The slope of this line is = _—;L =2

Slope of tangent = =2

= 1=+4x-2

= 1=4x-2 = x:%

4dx -2

Put value of x in (i)

3
= [ax2-2=1
Y 4
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Equation of tangent will be

3
—1=2|x-2
=)

= y—1:2x—§

or 2y—-2=4x-3

Hence equation of tangent is
4x-2y-1=0

OR

Given f(x) = 4x3 +5x2 +2

= f'(x)=12x2 +10x

We know for finding approximate values
flx+Ax) = f(x) + f'(x). Ax

f(2.01) = f(2) + £'(2)(0.01)

=[4(2)° +5(2)% + 2] +[12(2)* +10(2)1(0.01)
=[4x8+5x4+2]+[12 x4 +20](0.01)
=54 +(68)(0.01)
=54.68

15. LHS of given equation = tan ! i +tan ! (gj

1 2
|3’
=tan
1-12
49
17
—tan 1| 36
tan %
36
=tan_1l=l(2tan_1lj
2 2 2
1
1-- 2
=Zcos™! 4 Usinthan_lA:cos_11 AZ
141 1+A
4
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1

-(1-x%) 2x ) 2n
= COS =
1+x2 1 x2 3

2

T2

1| 1= _1( 2x ) 21
= T — COS — tan 5 =—
1+x 1-x 3

[Using cos _1(—A) =m—cos ' Aand tan '(-A) = —tan ! 4]

Given cos™ +tan "~ 22x j = 2_7'5
x? + 1

— m-2tan ' x-2tan " x=2?n

= n—zgnzéltan_lx

= £=tar1_1x = —tan£=tan[n n)

12 12 4 6
i T 1
tan = — tan = 1-—
‘= 4 6 _ 3
1+’[an£><tanE 1-i—L
4 6 V3

J3-1 _W3-DH3-1)

"Bl T BenEEo)
_ 3+1;2«/§=2_ﬁ

16. Given line can be rearranged to get
x-() _y-(5/3) _z-3
2 3 6
Its direction ratios are 2, 3, 6.
Direction ratios of normal to the plane 10x + 2y — 11z = 3 are 10, 2, - 11

Angle between the line and plane
2x10+ 3 x2+6(-11)

V4 +9 + 364100 + 4 +121
_20+6-66 _—40
7 x15 105

sinO = _—8 orf = sin_l(_—8)
21 21

sin® =

17. (x% +y3)dy — x?ydx = 0 is rearranged as

dy __ x%y
dx 53 48
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It is a homogeneous differential equation.

Letzzv:y:vx
x

dy do
L =0+x—
dx dx
do v
v+ x—=
dx 1+03
4
dv v -0
= x—= —-v= 3
dx  1+03 1+v
3
= 1+o dv——ﬁ
) X

Integrating both sides, we get

g o=t

v

= —L+log|v|:—log|x|+c
303
x3 y

= ———+log (—)‘:—log|x|+c
3y3 X

_.3
= La + log | y|=C is the solution of the given differential equation.
3y
. . . . .dy . dy
18. Given differential equation is o + y cot x = 4x cosec x and is of the type T +Py=Q
x x
I.F.= eJcotxdx _  loglsina| _ g,
Its solution is given by
= sinx.y= _[4x cosecx.sin x dx

2
= ysinx=_|.4xdx=%+c

= ysinx:Zx2 +C
Nowy=0whenx=§

2 2
0=2x +c=c=-1
4 2

Hence the particular solution of given differential equation is

2

. 2
sinx=2x" - =
Y 2
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19.

20.

a% +1 ab ac
Let|Al=| ab b2 +1  be
ca cb % +1

ApplyCy —aC{,Cy —-bC,,Cy —cCy

a(a2 +1) ab? c2a
= |A|:% a2 bp?+1) o2
e g2 b2c o(c? +1)

Take a, b, c common respectively from R, R, and R,

) > +1  b? c?
|A|=“_bc a> b2+l 2
e a? b2 % +1

ApplyCy =C; +C, +C54
a? +b% +c2+1 b2 c?
|A|={a? +b% +c? +1 b2 +1 (2
a? +b2+c%+1 b2 2 +1
1 b2 2
=(a2 +b2+c2+1) 1 b2 +1 2
1 b2 %41

R3 —>R3 -Ry
1 b2 (?
|Al=@® +b% +c2+1)j0 1 0
0 0 1
Expanding along C;

|Al=a® +b% +c% +1

Let P(A) = Probability that A hits the target = %

P(B) = Probability that B hits the target =2/5
(i) P(target is hit) = P(at least one of A, B hits)

=1 - P (none hits)
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(if) P(exactly one of them hits) = P(A& Bor A& B)
= P(A) x P(B) + P(A).P(B)

1.3 2 2 7
=—_X—+Zx=Z=

3°5 35 15
21. yx+xy:ab (1)
Let v=y"
u=xY

Taking log on either side of the two equation, we get
logv =xlogy, logu=ylogx
Differentiating w.r.t.x, we get
1do 1dy ldu _y

—=x——=+logy, —— =< +logx.—=
v dx y dx &Y udx x & dx

= @=yx EﬂJrlogy ,@=xy{z+logx.ﬂ}
dx y dx dx x

From (i), we have

u+v:ab

du dv

dx dx

= y’{f%+logy}+xy{z+logx.ﬂ}:0
y dx X dx

=

= yx.fﬂ+xy.logxﬂ:—yxlogy—xy.z
y dx dx x
—* 1 _x¥1

_, dy_-y'logy-x""ly

dx x4 x¥ logx

- = 5>
22. Givena.b=a.c

- -
But a cannot be both parallel and perpendicular to (b — c).

- -
Hence b = c.



134 Xam idea Mathematics — XII

SECTION-C

23. Let x = Number of cakes of Ist type while
y = Number of cakes of IInd type
The linear programming problem is to maximise z = x + y subject to.
200x +100y <5000 = 2x + y <50
25x +50y <1000 = x + 2y <40
andx>0,y20

To solve the LPP we draw the graph of the in
equations and get the feasible solution
shown (shaded) in the graph.

y

Corner points of the common shaded region
are A (25, 0), B (20, 10) and (0, 20).
Value of Z at each corner points:

Z] =0+20=20
(0,20)

Z] =20+10=30
(20,10)

Z] =2540=25
(25, 0)

Hence 20 cakes of Ist kind and 10 cakes of IInd kind should be made to get maximum
number of cakes.

24. Given region is {(x, y): 9x% + yz <36 and 3x +y = 6}

We draw the curves corresponding to equations 4
2 2
9x2 +y2 =36 or %+%:1and3x+y:6 (0,6)

The curves intersect at (2, 0) and (0, 6)
Shaded area is the area enclosed by the two curves and is

j (1——de .[(6 3x)dx X4 5 20 |
— 4 2 2

=3 E\/4—x2 +2sin i oop+ X
4 2 2 2 0

=3 z«/4—4+ésin_1z—4+é—0}
4 2 2 2

=3 Zg - 2} = 3(m — 2) square units
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25. Given lines are

x+3_y-1_2z-5 Q)

3 1 5
and  XF*L_¥-2_z-5 ... (ii)
9 2 s

These lines will be coplanar if
Y274 Y27l 22TH
ay by c; =0
) by €2
-1+3 2-1 5-5
-3 1 5 |=26-10)-1(-15+5)=0
-1 2 5

Hence lines are co-planar.
The equation of the plane containing two lines is
x+3 y-1 z-5
-3 1 5 =0
-1 2 5

= -5(x+3)+10(y—1)-5z-5) =0

= -5x-15+10y-10-5z+25=0

= -5x+10y-5z+0=0

= —x+2y-z=0 or x=2y+z=0

26. Letr, h be the radius and height of the cylinder inscribed in the sphere of radius R.
Using Pythagoras theorem
4% + h? =4R?
> 4R? - n?
4
Volume of cylinder =V = nr2h

2 42
- V:n.}{%]:nl@h—glﬁ

= 7

.. ()

o, AV _ p2 31,0 ... (i)
dh 4
For finding maximum volume
& _ = aR? =372
dh 4
= h= R
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Differentiating (i7) again

a’v__en,
dh? 4
d*v 3n(2 j
=—""| Z_R|=—+/3Rn<0
J3

dh_2(h:%R) 2

. ) 2
Hence volume is maximum when h = —R.

J3
2 42
Maximum volume =V ] = Tth u
p=2R :
V3
2R
Vinax =T X ﬁ 1

_2mnR 2R?  4mR3

J3 3
OR

The sides of the cuboid in the square base can be x, x and y

Let total surface area = 5= 2x2 + 4xy

As volume of cuboid is V = x2 y = constant

oV
x2
S =2x2 +4x.1=2x2 +ﬂ
x2 X

To find condition for minimum S we find ?

X
= E =4x — ﬂ
dx x2
w95 _o o 4x3 =4v
dx
1
= x3=V=x=V3
Differentiating (iii) again w.r.t. x
d’s 8V
— =44+ —

dx? x3

cubic units.

()

... (ii)

[Substituting (ii) in (i)]

... (i)
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2
d—f =4+&=12>0
dx (x:Vl/?’J V
1
Surface area is minimum when x =V 3
v 1
Put value of x in (ii) y=—5=V 3
V3
1
xX=y= V3

Hence cuboid of minimum surface area is a cube.

27. Given linear in equations are
3x-2y+3z=8
2x+y-z=1
4x -3y +2z=4

The given equations can be expressed as AX = B
3 -2 3)\(x) (8
= |2 1 -1fy|=|1
4 -3 2 )\z 4
X=A"B
To find A" we first find Adj. A
Co-factors of elements of A are

¢y =-1, C1p =8, c13 =-10
€1 =-5  Cxp=-b Co3 =1
e =-1  cp =9 C33 =7
-1 -8 -10
Matrix of co-factors=| -5 -6 1
-1 9 7
-1 -5 -1
AdjA=| -8 -6 9
-10 1 7

| A= 3(2 - 3) +2(4 + 4) + 3(~6 — 4)
=-3+16-30=-17#0
-1 -5 -1
Aol g 6 09

17 -10 1 7
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x -1 -5 -1
= |y|= —% 8 -6 9|1
-10 1 4
-8-5-4
- —% 646+ 36
-80+1+28
-17
| 4
-51
= x=1,y=2,z=23is the required solution of the equations.
4
28. Letl= I—dx
(x—1)(x2 +1)
4 xt-1+1
Suppose 5 = 5
(x=-Dx"+1) (x-1)(x~+1)
=x+1+———13———
(x-D(x*+1)
Also let ! - + Bxc

(=12 +1) ¥-1 x241
= 1=Ax?+1)+(Bx+C)(x-1)

Equating coefficients of similar terms

A+B=0
-B+C=0 = B=C
A-C=1
A-B=1
A+B=0
1 1
= 2A=1 = A=- = B=-—-=C
2 2
1
I= jx+1+ 2 1x+1 X
x=1 24241
2
:x—+x+llog|x—1|—l ——j x
2 2 4 x? +1

2

X -1
2

+%10g|x—1| —log|x +1| - —tan x+C
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OR

4
Given I = [[|x—1]+|x—2|+|x-4|]dx
1

4 2 4 4
=j(x—1)dx+j—(x—z)dx+j(x—2)dx+j—(x—4)dx
1 1 2 1

4 2 4 4
2 2 2 2
=x——x} n{—x—+2x} +x——2x} +(—x—+4x]]
1 2 1 2 2 2 1

2
E—4—1+1)+(—2+4+1—2)+(E—8—2+4)+(—E+16+1—4)
2 2 2 2 2 2

1

29. Total no. of cards in the deck = 52
Number of red cards = 26
No. of cards drawn = 2 simultaneously
x = value of random variable =0, 1, 2

x; P(x) x;P(x) X7 P(x)

0 #cyx*C, 25 0 0
¢, 102

1 %c, X% 52 52 2
52C2 102 102 102

2 26C0 ><26 C2 :é E @
52C2 102 102 102

x;P(x) = 1 S22 P(x) = %

Mean =pu = 2x; P(x) =1
Variance =62 = inz P(x) — pL2
_152 50 25

102 102 51
=049
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2x _ ,—-2x
7. LetI:jez—e
e X

e

dx

Lete?* +e72% =¢
= 2% —e)dx=dt

7= Lpdt
27t
1
=_log|t|+¢
2gll

=%log|ezx +e ¥4

10. Using equality of two matrices, we have

3x-2y=3
x=-3

s 3(=3)-2y=3

= 2y=12

= y=-6
x=-3,y=-6

13. The given line is
x-2 2y-5 3-z
3 4 -6
It is rearranged as
x-2 y-5/2 z-3
3 2 6
DR’s of the line are= 3,2, 6
The given equation of planeis x + 2y +2z-5=0
The DR’s of its normal are=1, 2, 2
To find angle between line and plane
3 +22)+6(2) 19
CJo+4+36/1+4+4 21

= 0= sin_l(g)
21

15. The differential equation given is

2 dy
x° =1)—=+2xy=
( )dx V=3
dy 2x 2
= ot YT
dx  x%-1" (x* -1)
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It is an equation of the type ? +Py=Q
x

2x

dx
I.F.:esz—l :ebg(xz_l) =x%-1

Its solution is given by
2 2 2

(x2 -1y j(x 1)(9{2 7 dx

x-1

x+1

x-1

x+1

= (x2—1)y=2.%1og +C

! + ¢ is required solution.
x% -1

= y=
x% -1

log

—

=

=
N

16. Let|A|=[x> 1 «x

T+x+x2 x x2

|A|:1+x+x2 1 x

T+x+x2 x2 1

2

1 x «x
= |Al=0+x+xH)1 1
1 x2 1

1 X x2

= |Al=0+x+x?)|0 1-x x-x?

0 x2-x 1-x2

Take (1 — x) common from R, and R4

1 x  x2
[Al=1+x+x%)1-0%0 1 «x
0 —x 1+x
Expanding along C,
[A|=Q+x+x2)1-0%1+x+x2)
=(1-x%)2 [ 1-x3=(1-01+x+x2)]

18. Given y = acos(log x) + b sin(log x)
dy —asin(log x) . b cos(log x)

=
dx X X
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26.

28.

dy

= xd— = —asin(log x) + b cos(log x)
X

Differentiating again w.r.t. x

= 4y dzy dy _ —acos(logx) b sin(log x)
dx? dx x x
2
N U
dxz dx
2
28y xdy
dx2 dx
Here number of throws = 4
6 1
P(doublet =—==
( )=p= Y
P(not doublet) = g = S0 = %
Let X denotes number of successes, then
5\¢ 625
P(X=0)=*C,pq* :1><1><(_j _ 625
(X=0)="Cop7g 6) 129
3
P(X=1)=4c11><(§) _4x 125 _ 500
6 6 1296 1296

2 2
P(X=2) = 4(:2(%) x(%) _ex 2 150

1296 1296
3
P(X:3)+4C3(lj 2. 20
6 6 1296
0 1
P(X=4)=%C (_j -
X=4)="C4 6) 129

Being a binomial distribution with

n=4,p=- amdq—5

uw=mean=np =4x

@I»—‘
(»ll\)

u? = variance = npg =4 x %=

c\|>—\
ol u

The region given is
{(x, y):25x% + 9y? <225 and 5x + 3y >15)
Consider the equations

25x2 +9y? =225  and 5x+3y=15
2 2

= * +¥Y —1whichisan ellipse.
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The two curve intersect at points (0, 5) and (3, 0) i
obtained by equating values of y from two equations. 0, 5)
Hence the sketch of the curves is as shown in the figure '
and required area is the shaded region.
The required included area is
3 , 2 3.
2.[5 1—x—dx—.[15 5xdx (3,0)
9 3 X4 ——p X
0 0 O
5 3
S22 Tt gy B
3(2 2 3 2 0
=§(§J9—9 +25m‘1§—9+2—0)
312 2 3 2
5(9_ =mn 9)_ 15 s

T .
= _(_ X — — _) = —(— - 1) square units.
3\2 2 2 2\2

15.

Using equality of two matrices
7y=-21 = y=-3
2x -3y =11

= 2x+9=11

= x=1
x=1,y=-3

ax _ ,—ax

LetI =.|.L
eax +e—ax

B 1 a(eax _E—KZX)

—ax

dx

" dx
as e +e

:1log|e”x +e ™|+ C
a

Given
\/1—x2 +\/1—y2 =a(x - y)

Let x =sin A = A=sin"lx
y=sin B = B=sinly

\/1 —sin? A +\/1 ~sin? B = a(sin A — sin B)

. A-B
sin ——
2

A+
= c0SsA+cosB=a.2cos

A-B A+B . A-B
.COST=2£1COS sin ——

= 2cos

{ I%dleog|f(x)|+C}



144

Xam idea Mathematics — XI|

17.

18.

1 A-B
= —=tan
a 2
= tan_llz—A_B
a 2
= Ztan_llzsin_lx—sin_ly

a
Differentiating w.r.t. x, we get
0= 1 1 dy

x/l—x2 \/1—]/2 dx

- ﬂ_ 1_y2_ 1_y2
dx ’1_x2 1_x2

a+bx c+dx p+gx
Let|A|=|ax+b cx+d px+q

u [Y w

a+bx c+dx p+gx
|A|=|b-bx? d—dx* gq-gx°

u v w
Taking 1 - x% common from R 2
a+bx c+dx p+gx
|Al=(1-x%) b d q
u v w

Apply Ry - R —xR,, we get

a c p
|A|=1-x%)b d g|=RHS
u v ow

Given differential equation is
xy— =(x+2)(y+2)

v x+2
d
y+2 v x

= ———dx

Integrating both sides

jy+2dy j(1+ jdx
= J.(l—m]dy j(1+ )
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20.

24.

= y-2log|y+2|=x+2log|x|+c .. (1)

The curve represented by (i) passes through (1, - 1). Hence
-1-2logl=1+2log|l|+C

= C=-2
The required curve will be
y—2log|y+2|=x+2log|x|-2

Let the foot of the perpendicular on the plane be A.

PAL to the plane P(1,-2,3)
2x-3y+4z+9=0
DR'sof PA=2,-3,4

Equation of PA can be written as 1
x-1_y+2_z-3_, / A /
2 -3 4

General points line PA=(2A +1, - 34 - 2,4A + 3)
The point is on the plane hence
220 +1) = 3(-31-2) +4(4L+ 3)+9=0
= 29A+29=0 or A=1
Co-ordinates of foot of perpendicular are (-1, 1, -1).

We mark the points on the axes and get the triangle ABC as shown in the figure

YA
B(1,3
.l (13)
2l *C(3.2)
I
I
I
l
I I
I I
I I
A10) I . I o
1 0 1 2 3

1 3 3
Required area of triangle = JAB + jBC - jAC
-1 1 -1

Equation of line AB=yvy = %(x +1)

Equation of line BCy = —g + %

Equation of line AC =y = d +

N
N =
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3 3
Area of AABC = f( X+ 3)dx+'|‘(——+ )dx— J.(E+l)dx
2 1 2 2 e 2 2

5 1 5 3 3
3x 3 -X 7 X2 x
="+ —-x +| —+=x - =—+=
4 2 4 2 4 2

-1 1 -1

(3 3 3 3) (9 21 7)( 1)
+——=+= |+ EA P A
4 2 4 2 2 4 2 4 2
_g, 9t 42+1-14 (9+6 1+ j

4

= 3 +5 -4 =4square units.
27. Total no. of bulbs = 30
Number of defective bulbs = 6
Number of good bulbs = 24

Number of bulbs drawn=4=n

p = probability of drawing defective bulb = % 1

5
= probability of drawing good bulb = g

The given probability distribution is a binomial distribution with

1 4
n=4, ng’ ng

1 r 4 4—r
Where P(r=0,1, 2, 3, 4 success) = 4Cr (g) (g)

Hence mean =pu =np

w= 4xl_é

5 5
Variance =62 = npq
2 1_4 16

=4x—_Xx_-—==
5 5 25




EXAMINATION PAPERS - 2010

MATHEMATICS CBSE (Delhi)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A

comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculator is not permitted.

Set-1
SECTION-A
Question numbers 1 to 10 carry 1 mark each.
-1
1. What is the range of the function f(x) = H ?
x —_—
2. What is the principal value of sin - (— ?] ?
coso —sina
3. IfA= ( . j , then for what value of o is A an identity matrix?
sina coso
0 20
4. What is the value of the determinant|2 3 4|?
4 5 6

1
o8 X dx.
X

5. Evaluate: J.

6. What is the degree of the following differential equation?

2 2
Sx[@) —M—6y=logx
dx dxz
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7. Write a vector of magnitude 15 units in the direction of vector? — 2] + 2k.

8. Write the vector equation of the following line:
x-5 y+4 6-z

3 7 2
9. If L) (71 th ite the value of k
. 3 allo 5]=|k o3| then write the value of k.

10. What is the cosine of the angle which the vector v/2/ + ] + k makes with y-axis?

SECTION-B

11. On a multiple choice examination with three possible answers (out of which only one is
correct) for each of the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing?

12. Find the position vector of a point R which divides the line joining two points P and Q whose

- = - -
position vectors are (2 a + b) and (a — 3 b) respectively, externally in the ratio 1 : 2. Also,
show that P is the mid-point of the line segment RQ.

13. Find the Cartesian equation of the plane passing through the points A(0,0,0) and

B(3,-1,2) and parallel to the line X~ 4_y+3_z+1 .
1 —4 7
14. Using elementary row operations, find the inverse of the following matrix :

25
1 3
15. Let Z be the set of all integers and R be the relation on Z defined as R ={(a,b);a,be Z, and
(a —b) is divisible by 5.} Prove that R is an equivalence relation.

16. Prove the following:
1 —
tan ! x = 1 cos ! -t , x€(0,1)
2 1+x

OR
Prove the following :

1 (12) .1 (3) .1 (56)
cos | =|+sin | = |=sin —
13 5 65
17. Show that the function f defined as follows, is continuous at x = 2, but not differentiable:
3x-2, 0<x<l1
f(x)= 2% —x, 1<x<2

5x—4, x>2
OR

Find Zy ify= sin~! [x 1 -x —x/;ﬂl —xz].

7
X
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18.

19.

20.

21.

22,

indx -4
Evaluate : J.ex (&) dx.

1 — cos 4x
OR
1 _ 2
47 i
x(1-2x)

n/3 sin x + cos x
Evaluate : —_——dx.

n/6  [sin 2x

Find the points on the curve y=x

Evaluate : J.

3 at which the slope of the tangent is equal to the

y-coordinate of the point.
Find the general solution of the differential equation
dy

2
xlogx.—+y==-logx
dx x

OR
Find the particular solution of the differential equation satisfying the given conditions:

? =y tan x, given that y =1 when x = 0.
x

Find the particular solution of the differential equation satisfying the given conditions:

xzdy+(xy+y2)dsz;yzlwhenle.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

A small firm manufactures gold rings and chains. The total number of rings and chains
manufactured per day is atmost 24. It takes 1 hour to make a ring and 30 minutes to make a
chain. The maximum number of hours available per day is 16. If the profit on a ring is Rs. 300
and that on a chain is Rs 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as an L.P.P. and solve it
graphically.

A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are
drawn at random and are found to be both clubs. Find the probability of the lost card being
of clubs.

OR

From a lot of 10 bulbs, which includes 3 defectives, a sample of 2 bulbs is drawn at random.
Find the probability distribution of the number of defective bulbs.

The points A (4,5,10), B(2, 3, 4) and C (1, 2, — 1) are three vertices of a parallelogram ABCD.
Find the vector equations of the sides ABand BC and also find the coordinates of point D.

Using integration, find the area of the region bounded by the curve x% = 4y and the line
x=4y-2
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OR

i x tan x
Evaluate: —dx.
-[0 sec x + tan x

27. Show that the right circular cylinder, open at the top, and of given surface area and
maximum volume is such that its height is equal to the radius of the base.

28. Find the values of x for which f(x) =[x (x - 2)]2 is an increasing function. Also, find the
points on the curve, where the tangent is parallel to x-axis.
29. Using properties of determinants, show the following:

o+ c)2 ab ca
ab (a+c)2 be =2abc(a+b+c)3
ac be (a+ b)2

Only those questions, not included in Set I, are given.

3. What is the principal value of cos™! (— ?j ?

7. Find the minor of the element of second row and third column (a,3) in the following

determinant:
2 -3 5
6 0 4
1 5 -7

11. Find all points of discontinuity of f, where fis defined as follows :
|x|+3, x<-3
flx)=4 2x, -3<x<3
6x+2, x=>3
OR

Find%,ify=(cos 0~ + (sin x) /¥,
x

12. Prove the following:
1 —
tan ! x = 1 cos ! - ,xe(0,1)
2 1+x

OR
Prove the following:

B (12) L (3) . (56)
COSs — |+ sIn — |=SsIn —_—
13 5 65
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14.

18.

20.

23.

29.

Let * be a binary operation on Q defined by

g*b:Lﬂb
5

Show that * is commutative as well as associative. Also find its identity element, if it exists.

Evaluate: J: a dx.

1+sin x

Find the equations of the normals to the curve y = x 3 4 2x + 6 which are parallel to the line
x+14y+4=0.

3
Evaluate J.l (3x2 + 2x) dx as limit of sums.

OR
Using integration, find the area of the following region:

2 2

X Y Xy
YY) —+2-<1<=+2
(x.9) 9 4 3 2

Write the vector equations of the following lines and hence determine the distance between
them:
x-1 y-2 z+4 x-3 y-3 z+5

7

2 3 6 4 6 12

Only those questions, not included in Set I and Set II, are given.

1.

9.
11.

14.

17.

19.

23.

Find the principal value of sin - (— %) +cos ™! (— %) .

If A is a square matrix of order 3 and | 3A| = K| A|, then write the value of K.

There are two Bags, Bag I and Bag II. Bag I contains 4 white and 3 red balls while another Bag
IT contains 3 white and 7 red balls. One ball is drawn at random from one of the bags and it is
found to be white. Find the probability that it was drawn from Bag 1.

Prove that : tan ! (1) + tan -1 (2) + tan -1 (3)=m.

OR
-1 +1
If tan ! a +tan ! * _I , find the value of x.
x—2 x+2) 4

Show that the relation S in the set R of real numbers, defined as S={(a,b):a,b€ Randa<b 3}

is neither reflexive, nor symmetric nor transitive.
Find the equation of tangent to the curve y = L , at the point, where it cuts the
(x=2)(x-3)
X-axis.
Find the intervals in which the function f given by
f(x)=sinx—cosx, 0<x<2m
is strictly increasing or strictly decreasing.
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4
24. Evaluate L (x2 — x) dx as limit of sums.

OR
Using integration find the area of the following region :

{(x,y):|x—1|$y£wl5—x2}
SOLUTIONS

Set-1
SECTION-A

1. We have given

|x -1

X)=—

f0=0

| 1= (x=1), ifx=1>00r x>1
C-(x-1), ifx-1<0orx<1

. (-1
(1) Forx>1, f(x)_(x—l) =1
.. -1
(ii) Forx<1,  f(x)= - =
: Lk P
. Range of f(x) = D) is{-1, 1}.
2. Letx=sin"' (—?j
43 ._.(n) {-ﬁ_.n}
= sinx=-— = sinx=sin|-— . — =sin —
2 3 2 3
= x=-=
3

The principal value of sin -1 (— ?J is — g .

3. We have given

coso. —sin o
A=| .
SN o COos

For the identity matrix, the value of A;; and A, should be 1 and value of A}, and A,
should be 0.

ie., cosao=1 and sina=0
As we know cos 0° =1and sin 0° =0
= o=0°
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2
4232034 2 4| |23 i the siven determinant b R
= - +
5 6 4 6 4 5 (expanding the given determinant by R)
4 5 6
__» 2 4
T T4 6
=-2(12-16)=8
The value of determinant is 8.
5. We have given
1
J-ngdx
X
1
Let logx:t — Zdy=dt
X

Given integral = J‘t dt

2 2
S (o
2 2
2 2
6. Sx(ﬂj —ﬂ—6y:10gx
dx dxz
2
Degree of differential equation is the highest power of the highest derivative. In above d—zy is
dx

the highest order of derivative.
Its degree = 1.
d ~ ~ A~
7. Let A=1-2]+2k
- { - 2] +2k NP
Unit vector in the direction of A is A = —— LY LT
V0?2 +(2% +(2)?

> . (-2 +2k
Vector of magnitude 15 units in the direction of A =154 =15 . )

15~ 30~ 30~
=—1i-—j+—k
3 3 3
=50 —10] +10k
8. We have given line as
x-5 y+4 z-6
3 7 -2
By comparing with equation
s W A s |
a b ¢’
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10.

11.

We get given line passes through the point (x;, x,, x3) i.e., (5, — 4, 6) and direction ratios are
(a,b,c)ie., (3,7,-2).
Now, we can write vector equation of line as

A =5 - 4] +6k) +4 (3 +7] - 26)
1 2][3 1] [7 11
[3 4“2 5}_& 23}
1 2][3 1
LHS =
I
:FD($+%D(3 0)0)+QH5}:{7 11}

BB +@H®R M+HO] [17 23

Now comparing LHS to RHS, we get
k=17
We will consider

a=NZ ]+ F

V2i+]+k
V322 + ()2 + (1)
V2 +j+k N2 +j+k

N
Unit vector in the direction of a is d =

Ja 2
_V2p, 10, 1p 1.1, 14
PR T RN R T

The cosine of the angle which the vector v2i + + k makes with y-axis is (%) .

SECTION-B

No. of questions =n=>5
Option given in each question =3

p = probability of answering correct by guessing = %

g = probability of answering wrong by guessing=1-p=1-

W=
w N

This problem can be solved by binomial distribution.

o 2] (3

where r = four or more correct answers =4 or 5

oro-c Z)L wre-a (i
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P =P (4)+ P()

e 3 ol

() B3l smaals
3 3 3 3x3x3x%x3

— Z — E)
N _ _
ORzl(a 3 1) ;(2a+ )

— —

=——=0-045

- -
a—3b—4a—2b_—3

-1
Mid-point of the line segment RQ is
=
(3a+5b)+(a-3b) _—
> =2a

As it is same as position vector of point P, so P is the mid-point of the line segment RQ.

Equation of plane is given by
a(x—x)+b(y—-yq)+c(z-z)=0
Given plane passes through (0, 0, 0)
a(x=0+b(y-0+c(z-0=0
Plane (i) passes through (3, -1, 2)
3a-b+2c=0
Also plane (i) is parallel to the line
x-4 y+3 z+1

1 —4 7
a-4b+7c=0
Eliminating a, b, ¢ from equations (i), (ii) and (iii), we get
X Yy oz
3 -1 2|=0
1 4 7
-1 2 3 2 3 -1
R 7‘_y‘1 7171 -4

= x(-7+8-y(21-2)+z(-12+1)=0
= x =19y —11z = 0, which is the required equation

Gi A 2 5
iven, =1 3

We can write, A=1IA

%
+b

=0

12. The position vector of the point R dividing the join of P and Q externally in the ratio 1: 2 is
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—

=

L ]
|

1 -1

2

3
1 2] 1 -1
Lol s 5, R, >R, - 2R
0 1] [-1 2 Ry =Ry = 2R,

15. We have provided
R={(a,b):a,be Z, and (a-b) is divisible by 5}
(i) As(a—a) =0is divisible by 5.
s (a,@)eRVaeR
Hence, R is reflexive.
(ii) Let(a,b)eR
= (a-Db)is divisible by 5.
= —(b-a)isdivisibleby 5. = (b —a)is divisible by 5.
b,aeR
Hence, R is symmetric.
(iii) Let(a,b)e Rand (b, c)e Z
Then, (a-b)is divisible by 5 and (b - ) is divisible by 5.
(a—b) + (b - ) is divisible by 5.
(a - c) is divisible by 5.
(a,c)eR
= Ris transitive.
Hence, R is an equivalence relation.
16. We have to prove

1 —
tan ! x/zzlcos_1 i , xe(0,1)
2 1+x
LHS.= tan"'Jx= % [2 tan -1 Jx]

1 W -()?
= —| COSs _—
2 1)? +Wx)?

N | =

1-—
cos™! ( x} =R.H.S. Hence Proved.
1+x



Examination Papers — 2010 157

LHS =RHS Hence Proved
3x-2, 0<x<1
17. Wehave given, f(x)= 2x% — x, T<x<2

5x -4, x>2
Atx =2,
(1) RHL LHL
= lim f(x) = lim f(x)
x— 2t x—2"
= lim f(2+h) = lim f(x)
h—0 x—2"

= lim HQ2+h) -4 lim {2(2—h)2 -(2-h))
h—0 h—0

=10-4=6 = lim {2-h@-2h-1)} =2x3=6
h—0

Also, f(2) =2(2%-2=8-2=6
LHL = RHL = £(2)
- f(x)is continuous at x = 2

(i) LHD RHD
o fRB =0 o fQEH =0
h—0 —h h—0 h
_ @-n*-@2-B]-(8-2) . DB@2+h-4]-(8-2)
= lim = lim
h—0 —h h—0 h
. [B+2n*>-8h-2+h -6 . 5h
= lim = lim =—
=0 —h h—0 h
2_
= lim u = lim (5)
h—0 —h h—0

= lim (—2h+7) =7 =5
h—0
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LHD # RHD
" f(x)is not differentiable at x = 2
OR
We have given

y=sin" x1/1 x —/x 41~ x]
=sin 7! [x{1- (V)% —Vx {1-2%]

= y:sin_lx—sin_lﬁ

[using sin ! x —sin ! y=sin" [x \/1 - yz - y\/l ~x%]
Differentiating w.r.t. x, we get

dy 1 1 d
—== - — (x)
dx \/1_x2 \/1_(\/;)2 dx

_ 1 1 1 _ 1 3 1
’1—x2 M—x 2Jx \/1—x2 ZJx(l—x)
1. J- [sm4x 4]dx
1 — cos 4x

_J-ex (25111 2x cos 2x — 4

5 dx [sin 4x =2 sin 2x cos 2xand 1 — cos 4x =2 sin? 2x]
2sin“ 2x

=.|.ex (cot 2x — 2 cosec? 2x) dx
:.[cot 2x.e” dx—ZIex cosec? 2x dx
=[cot 2x.e* —I(—Z cosec? 2x).exdx]—2jex cosec? 2x dx

=cot 2x.e* +2'|.cosec2 2x.e”* dx—ZJ‘cosec2 2x.e¥ dx=e" cot2x +c

OR
We have given
1-x2 1-x2
'f—x dx:J * dx
x(1-2x) x —2x2

4;2 te- [l (Zx —2]

"lf (2x?2 -~ +H(E-2)

2x2 —x

%j{“ X2 }dx ()

2x2 — x
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By partial fraction
x—2 x-2 A B

= = +
w2 —x x(2x-1) x 2x-1

x-2=A2x-1)+Bx ...(i0)
Equating co-efficient of x and constant term, we get
2A+B=1 and -A=-2
= A=2,B=-3
x—-2 2 3

2%y x 1-2x

From equation (i)
1—- 2
j—xdlejldx+lf 2+ 3 dx
x(1-2x) 2 29 \lx 1-2x

1 3
=—x+log|x|—-=log|1l-2x|+¢c
x+log| x|~ log|1-2x]

19. Given integral can be written as
n/3  sin X+ cosx n/3 sin x + cos x

I=| ———dx =
n/6  [1—(1-sin 2x) /6 \/1—(sinx—cosx)2

Putsin x —cosx =t

dx

so that, (cos x + sin x):ﬂ
dx
T LT n 1 43
whenx==,t=sin=—-cos === — —
6 6 6 2 2
T . T n 3 1
whenx=—,t=sin ——cos —= — — =
3 3 3 2 2
J3o1 ” V3 1
_ Y — -1 2 2
= I= l2_§2 — [sm t]l_ﬁ
2 2 N 2 2
_-1]V3 1 1 V3
=sin |—-=|-sin" | = —-—
2 2 2

20. Let P (xq,y;)be the required point. The given curve is
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the slope of the tangent at (x; 1) =y,
3x7 =y, .. (1)
Also, (x1, y;) lieson (i) so  y; =x; ....(ii)
From (ii) and (iii), we have
3x% =x13 = x% (3-x1)=0

= x;=0 or x;=3
When x; =0, y, =(0)3 =0
When x; = 3,y, =(3)° =27
.. the required points are (0, 0) and (3, 27).

21. xlogx@+y=%10gx
dx x

dy 1 2 .
= — 4+ = — Y
dx xlogx™ 42 ®

This is a linear differential equation of the form

LF. = ¢JP% —

[Letlogx=t .. 1 dx = dt]
X

—dt
=ejf —elo8t —t=1og x
ylog x= [ log xdx +C [~ solution is y (LE) = [Q (LE) dx +C]
x
= ylogx:2J~logx.xl_12 dx+c
I
-1 -1
X 1|x
1 =2]1 — |- |=|=—ldx|+C
1
= ylogxzz[— ng+.“x_2 dx}+C
X
1
= ylogx=2[— ng—l}+c
X x

= ylog x=- % (1 +log x +C), which is the required solution
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OR
@:ytanx = ﬂ:tanxdx
dx Y

By integrating both sides, we get
J.ﬂ = J.tan x.dx
y

log y =1log| secx| +C
By putting x = 0 and y =1 (as given), we get
log 1 =1log (sec0) +C
C=0
= (i) = log y =log|secx|
= Y =secx
22. xzdy+y(x+y)dx=0
xzdy=—y(x+y)dx
ﬂ:_ (x+y

dx x2
dy _ [wy+y?
dx x2

Putting y =vx and W _ v+x do in equation (i)
dx dx

dv ox? +v2x? do 2
vHx—=—|— " | = v+x—=—-(0+v")
dx 2 dx
d
= u=—22J—212
dx
= do  __dx (by separating variable)
0% + 20 X
1 1 . .
= dv=—|—dx (Integrating both sides)
0% + 20 X
= j ! dv:—J.ldx
02 +20+1-1 x
1 1
= — —dv=—|—dx
j(v+1)2-12 jx
1 v+1-1
= =lo =—log x+1logC
2 8 v+1+1 8 8
= l10 —Z |=-logx+logC
2 8 v+2 & 8

()
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v
= lo +2log x=2logC
Y S 3
= log ‘ +logx2 =log k, where k = C?
v+2
2 2
ox ox
= lo =logk = =k
& v+2 & v+2
Iy
22 [era]
LA .
x
=  xly=k(y+2x ...(ii)
Itis given that y =1 and x =1, putting in (i), we get
1=3k = k=—
3
Putting k = 13 in (ii), we get
X%y = (1) (y +2%)
3
= 3x2 y=(y+2x)
SECTION-C
23. Total no. of rings & chain manufactured per day = 24.
Time taken in manufacturing ring = 1 hour
Time taken in manufacturing chain = 30 minutes , v
One time available per day = 16 \
Maximum profit on ring = Rs 300 32
Maximum profit on chain = Rs 190 28
Let gold rings manufactured per day = x
. 24
Chains manufactured per day =y
LP.P.is 20
maximize Z = 300x + 190y 16
Subjecttox =0,y >0
x+y<24 12
1
x+—-y<16 .
2 Y 8
Possible points for maximum Z are 44
(16, 0), (8, 16) and (0, 24). >
At (16,0), Z =4800+ 0=4800 0
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At (8,16), Z =2400+ 3040=5440 <« Maximum
At (0,24), Z=0+4560=4560
Z is maximum at (8, 16).
. 8 gold rings & 16 chains must be manufactured per day.
24. Let Ay, E; and E, be the events defined as follows:
A : cards drawn are both club
E;:lost card is club
E,:lost card is not a club

13 1 39 3
Then, P(E\)=—===, P(E,)=—==
E)=gp=7 MEB)=5=y

P(A / E;) = Probability of drawing both club cards when lost card is club = ;;—i X %

P(A / E,) =Probability of drawing both club cards when lost card is not club = g X %
To find : P(E; / A)
By Baye’s Theorem,

PE /)= P(E,)P(A / E;)

! P(E,)P(A / E{) + P(E,)P(A / E,)
1,12 11

_ 4 51 50 12x11 11 11

1X12X11 3X13XE 12x11+3x13x12 11+39 50

4751750 "2 51 50
OR
There are 3 defective bulbs & 7 non-defective bulbs.
Let X denote the random variable of “the no. of defective bulb.”
Then X can take values 0, 1, 2 since bulbs are replaced

3 — 3 7
=PD)=— and g=PD)=1-—=—
p=P(D) 10 q="P (D) 1010

We have

7 3

C, x °C 7x6 7
P(X=0)=—2 0 _ =L

10
C, 10x9 15

7 3

C,x°C 7X3%x2 7
P(X=1)=—1 1_ =
( ) 10(32 10x9 15

7 3
P(X=2)= Co % C2=1><3><2=i

10c ) 10x9 15
.. Required probability distribution is
X 0 1 2
P (x) 7/15 7/15 1/15
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25.

26.

The points A (4,5, 10), B(2, 3, 4) and C (1, 2, — 1) are three vertices of parallelogram ABCD.
Let coordinates of D be (x, y, 2)
Direction vector along AB is

4=(2-4)7+(3-5)]+(4-10F=—2 -2} — 6k
. Equation of line AB, is given by
?:(4f+5j+101€) + 0 (2 +2] + 6k)
Direction vector along BC is
C=(1-2i+Q2-3)j+(-1-dk=—7-]-5k
. Equation of a line BC, is given by .
;:(Zf+ 3f +4k) +u (i +] +5k)

Since ABCD is a parallelogram AC and BD bisect each other
{4+1 5+2 10—1}_[2+x 3+y 4+z}

227 2 22 72
= 2+x=5, 3+y=7, 4+z=9
= x=3, y=4, z=5

Co-ordinates of D are (3, 4, 5).
Given curve
x° =4y ...>0)
Line equation
x=4y-2 ...(if)
Equation (i) represents a parabola with

vertex at the origin and axis along (+)ve \]/q,
direction of y-axis. 2 >

\Y

N

Equation (ii) represents a straight line
which meets the coordinates axes at

(-2,0) and [0, %) respectively. @1

By solving two equations, we obtain Q, ;)
2
x=x°-2 41
1.4
= x?2-x-2=0 (by eliminating y)
= (x-2((x+1)=0 [
= x=-1,2 X'

. (2,6) X
The point of intersection of given (20) (10

parabola & line are (2, 1) and (— 1, ij .
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2
.. required area = '[_1 (yo —yq) dx. ...(iii)
P (x,y,)and Q (x, y;) lies on (ii) and (i) respectively
x+2 x2
Y2 = and y; =T
2 2
. (iii) = Area= j(x-'-z—x—de
4 4
-1
2x 1 z 2 21 x3 ?
= —dx+—'[dx —J.xzdx:{—+—x——}
bl he! he! 8 2 12 4
[4 2 8} {1 1 1 } 9 .
—+t——— ———+—|=—sq. units.
8 2 12 8 2 121 8
OR
I :J-n x tan x gx
0 secx+tan x
sin x
X
[ S ELLLIPN ()
0o 1 +smx 0 1+sinx

COSX COSX

I=_|.(1)t (n ~x)sin (7 - 3) dx [ J.(;l f(x)dx=J-gf(a—x)dx}

1+ sin (1 —x)

(n X) sin x
j dx

...(ii)

1+ sin x
o= [P TSINY G [Using (i) and (ii)]
0 1+sinx

ZI—TC'[R sin x (1 — sin x)
0 (1+sin x)(1-sin x)

ns1nx—s1n2x sinx sin?x
=nj —_ dx —nJ‘ - dx

0 1-sin? x cos? x cos? x

=n'[g tanxsecxdx—n.‘zT tan? x dx

=TEJ.§ ’canxsecxdx—nj.(;T (seczx—l) dx

=1'5J3I secxtanxdx—njéI seczxdx+11:~|.(;I dx
:n[secx]g—n[tanx]g+n[x]g+C:1t[—1—1]—O+n[n—0]:n(n—2)

o
= I==(m-2
2( )
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27. Letr be the radius and & be the height of the cylinder of given surface s. Then,
s=mr? + 2mhr

2
s —Tr
h = “ee i
2mr @
2 2 S — TU’Z .
Then v=mr-h=mnr [From eqn. (i)]
2nr
sr—mr’
0= ——
2
- 3mr?
o _s-omr (il
dr 2
For maximum or minimum value, we have
@ — 0
dr
s — 3mr? )
= ——F—=0 = s=3mr
2
= w? +2mwrh=3nr?
= r=h
Differentiating equation (i) w.r.t. 7, we get
2
d—: =-3nr<0
dr
Hence, whenr =h, i.e., when the height of the cylinder is equal to the radius of its base v is
maximum.

28. We have given
y=[x(x-27P (i)
=x? (x2 —4x+4)=x4 —4x3 +4x2

B _ 43 1042 482

dx
For the increasing function,
@ >0
dx

=  4x%-12x2 +8x>0 = 4x(x?-3x+2)>0
= 4x(x-1)(x-2)>0
For0<x<1, %=<+><—><—>=(+>ve

X

For x> 2, ﬂ =) (+) (+) =(+) ve
dx
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The function is increasing for 0 < x <1and x > 2

If tangent is parallel to x-axis, then % =0

X
= 4x(x-1)(x-2)=0
= x=0,1,2
Forx=0,f(0)=0
Forx=1,f1)=[1(1-2)]* =1
Forx=2,f(2)=[2x0]%> =0
. Required points are (0, 0), (1, 1), (2, 0).
o+ c)2 ab ca
29. To prove: ab (a+ c)2 bc =2abc(a+b+c
ac bc (a+ b)2

)3

®+ c)2 ab ca
Let A=| ab (a+ c)2 be
ac bc (a+D) 2

[Multiplying R, R, and R5 by 4, b, c respectively]
a®+ c)2 ba® a’c
=— | ab? b(a+c)2 b%c
abe ac? be? (a+ b)2 c
b+ c)2 a? a?
=— abc| b? (c +a)? b2

abe c? c? (a+b)2

[C;, »C, ~CzandC, —»C, —C3]
(b+c)2 —a? 0 a?
= 0 (c+a)® —b? b2
2 —@+b)?  Z-@+b)? (a+b)?

G+c+ayb+c—a) 0 a

b+c-a 0 a?
=@@+b+0%| 0 ct+a-b b2
c—a-b c—a-b (zz+b)2

= 0 (c+a+b)b+c—a) b2
(c+a+b)(c—a-Db) (c+a+b)(c—a-D) (a+b)2
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(R3 > R3 = (R +R5))

b+c- 0 a?
=(zz+b+c)2 0 c+a-b b2
-2b -2a 2ab
(@+b+ )2 ab + ac — a® 0
=11—771— 0 be + ba — b2
¢ —2ab —2ab
. 5 | ab +ac a? a2
=911_£i1_ b2 be+ba b2
4 0 0 2ab
b+ )2 b+c a a
:(a—bc.ab.Zab b c+a b
? 0 0o 1
s |b+c a
=2ab(a+b+c)

b c+a
=2ab(a+b+0)? {(b+c)(c+a)—ab)
=2abc(a+b+c)3=RHS

Set-ll
3. Let x=cos ! (—ﬁ)
2
J3
= COSXZ—T

= cosx—cos[n —}—cos— [ascos /6 =+/3 / 2]

=>x=
6

The principal value of cos ™ (— ?J is 5%

7. We have given

2 -3 5
6 0 4
1 5 -7

Minor of an element
2 -3

=10+ 3=13
1 5‘

Ay3 =Mpyz =
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11.

14.

We have given
|x]+3, x<-3
flx)=4 2x, -3<x<3

6x+2, x>3
() Forx=-3
LHL = lim f(x)= lim f(3-h) = lim -2(3-h)=-6
x— -3 h—0 h—0
RHL = lim f(x)= lim f(3+h) = lim 6(3+h)+2=20
x— 3T h—0 h—0
LHL # RHL
At x = 3, function is not continuous.
OR

Given, y=(cosx)* +(sin /¥
=¥ log (cos x) 4 el/x log (sin x)
By differentiating w.r.t. x

ay _ ¢* 108 (€05 %) 100 (cos x) + i
cos

= o (sin x)}

llog(sin X)
+ex -
X sm x

- log (sin x)i+ cosx }
x2

t
=(cos x)* {log (cos x) — x tan x} + (sin )/ {— LZ log sin x + €0 x}
X X

For commutativity, condition that should be fulfilled is

a*b=b*a
Consider a* =3—ab=3—ba=b*a
5 5
a*b=b*a

Hence, * is commutative.
For associativity, condition is (a *b) *c=a*(b * c)
Consider (a*b) *c=(3—“b) *o =9”—b‘:=§a(§bcj 3t =arro
5 25 5 \5 5
Hence, (a*b)*c=a*({*c)
* is associative.
Let e € Q be the identity element,

Then a*e=e*a=aqa
3ae  3ea 5
=1 —_— = = e =—":
5 5 3
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X

18. I=[" —X g ()
0 1+sinx
n T—Xx 8 ”
= —dx | f(x)dx = | f(a— x)dx
0 1+sin(m—x) '(I;f( ) '(l;f( )
L (i)
0 1+sinx
Adding equations (i) and (ii), we get
ar=" — T ix
0 1+sinx
T 1-sinx n 1—sinx
— J‘ - N x:nJ‘ —dx
0 (1+sinx)(1-sinx) 0 cos? x

T
=7 -[0 (sec2 X — sec x tan x) dx

=m[tan x - secx]g =n[(0+1)-(0-1)]=2n
= 2l=2m or I=m
20. Given equation of curve
y:x3 +2x+6 ..(0)
Equation of line
x+14y+4=0 ..(i)
Differentiating (i) w.r.t. x, we get
YW_g2yg o B 1
dx dy  3x2 +2
-1
3x2 42

Slope of normal =

and it is parallel to equation of line.

I S |
3x2+2 14
= 3x2+2=14 = 3x2=12

=4 = x=%2
From equation of curve,
ifx=2,y=18; ifx=-2,y=-6
. Equation of normal at (2, 18) is
y—18=—11—4(x—2) or x+14y-254=0

and for (-2, -6) it is
y+6=—i(x+2) or x+14y+86=0
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23. .[13(3x2 + 2x) dx

We have to solve this by the help of limit of sum.

So,a=1,b=3
f(x)=3x2+2x, h=3_ = nh=2
n
f13(3x2 +2x) dx = hlimo Rf)+fA+h)+fA+2h)+...f1+n-1) h)] ()

£(1)=3(1)% +2(1)
fA+h =31+ +2(1+h)=3h>+8h+5

F(1+2h) =31 +2h)? +2(1+2h) =12h> +16h+5

fA-m-Dh=31+n-1)h>+20+n-1)h)
=3n-1%h> +8m-1)h+5
By putting all values in equation (i), we get

j13(3x2 #29 dr= lim 0[G)+(3h” +8h+5) + (125 +16h+5) +...
-0

+[3n-12h2 +8(m-1) h+5]]
:hlimoh[3h2{l+4+ A=D1 +8h{l+2+...+(n—-1)} +51]

= lim h{3h2-

(n—l)(2n—1)n+ 8h(n—1)n+5n}
h—0

6 2

n-1)2n-1)n n-1n

[fl+4+....+(n- 1) 7 and{l+2+...+(n-1) = ]

) {(nh — h) (nh) (2nh — h)
= lim
h—0 2

i [<2—h)<2><4—h>+

+ 4 (nh — h) (nh) + th}

h—0 2
_[2x2><4

4(2-h) (2)+1o}

+4x2x2+ 10} [by applying limit] = 34

|

OR
We have given

y_
{(x Y, — 1 <1<

N e

X
~+
3
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29.

There are two equations

(i) y; = equation of ellipse
2 2

ie., x_+y_:1

9 4
2 2

Y, =equation of straight line

£+Z:1

(=3.0)

2 X
2
= y2=§(3—x)

. We have required area

=.|.03 (y1 —yo) dx
- {%,/9—;(2 —%(3—@} dx

:Ef‘{ 9—x2 —(3—x)}dx

3J0
2| 9 277
212 Joox? 1 Zgin T Cap s
312 2 3 2 0
_2 (§ﬁ+251n_1(1)—9+2j—(0+0—0+0)
31\2 2
29 m 9 3 .
=—|-.——=|==(m-2)sq. units.
312 2 2} 2( s
Let
. x-1 y-2 z+4
Line 1: = = =u
2 3 6

X
(0,~2)| -2 9 4

()

From above, a point (x, y, z) on line 1 will be (2u +1, 3u + 2, 6u — 4)

x-3 y-3 z+5
4 6 12

Line 2: =A

... (ii)

From above, a point (x, y, z) on line 2 will be (4A + 3, 6\ + 3, 124 - 5)

Position vector from equation (i), we get
— ~ ~ A~
r=2u+1)i+Bu+2)j+(6u-4)k
= (1 +2] — 4k) + 1 (2 + 3] + 6K)
e A
a;=1+2j—4k, by =2 + 3] + 6k

Position vector from equation (ii), we get

7:(4x+3)z°+(6x+3)]°+(1zx—5)1€=(3f+ 3] —5k) + A (41 + 6] +12Kk)
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e A N
ay, =31 +3j -5k, b, =4 +6j +12k
— —
Fromb, and b, we getb, =2b,

- - ;
Shortest distance = %

| b
- - St BN (Pt Al ~r LG T
(ay —ay)=(31 +3] —5k) — (1 +2] —4k)=21 +] —k

~ ~

- — — ! ] k ~ ~ A~
(az _ﬂl) X b = 2 1 _]. :91 _14] +4:k
2 3 6

@y —a3) % b | =(9)% +(-14)% +(&)? = [ST+196+16 = V293
15 =22 +(32 +(6)% = JT+97 36 =7

Shortest distance = units

Set-il

1. We have given

sin 7! (— l) +cos ! (— l)
2 2

.- _ T
But, as we know sin T ytcostx=2.

2
o LT
.. principal value is 5
9. Given | 3A| =K| A|, where A is a square matrix of order 3. ...(7)
We know that | 3A[=(3)%|A| =27| A ...(i)
By comparing equations (i) and (ii), we get

K=27
11. Let A, E{, E, be the events defined as follow:
A : Ball drawn is white
E, :Baglis chosen, E, :BagIlischosen
Then we have to find P(E; / A)

Using Baye’s Theorem
1.2 4
P(Ey)P(A / Ey) 2°5 7 40
P(E, / A)= = - _4
P(E{)P(A / E;) + P(E,)P(A/ E;) 1 xé 1 xi 40+21 61
2 10 70
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14. tan~! (1) + tan -1 (2) + tan -1 (3)=m

Consider L.H.S.
an~! (1) + tan ! (2) + tan "' (3) (0
Let Z=tan ' (1)
tan Z =1
T y
== . (i
1 (if)
+
And we know tan ! x + tan ! y=T"+ tan -1 1x_y ...(1ii)
Putting value of (i) and (i) in equation (i), we get
+ 2+
LHS =" i nttan’! i y=£+n+tan_1—3
4 1l-xy 4 1-2x3

L (-1)= +n—£zn RHS
4 4
OR

-1 +1
tan ! X +tan ! x _I
x—2 x+2 4

Consider above equation
1

-1 x+y

We know tan ! x + tan = tan

x—1 x+1
-1 X — 2 x+2
= tan
x+1
1_
x+2
x2+x—2+x2—x 2 T
= =tan —
—4-x% 41 4
2x —4: 2
= =1 = 2x“-4=-3
= 22 =1 or x=+L
J2
. 1 1
ie., = -
V22

17. We have given
S={(a,b):a,beRandaSb3}

(1) Consider a = %
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Then (a, a) = (l , l) eR
22
3
But 1 < (l) is not true
2 \2
s (a,a)gR,forallaeR

Hence, R is not reflexive.

. 1
if) Leta==,b=1
(i1) 5

Then, L<(1)3 ie, L<1
2 2
= (a,b)eR
1 3
But1 ¢« (Ej s (b, a2 R
Hence, (g, b) e Rbut (b, a) ¢ R
(iii) Let a= 3,b:§,c:é
2 3
33
Then 3< (E) ie, 3527
(a, b)eR
3
Also, E < (é) ie., E < %
2 3 2 27
(b,c)eR
3 AL 64
But — - ie., 3 —
1 # (3) # 27
(a,c)g R

Hence, (a, b)eR, (b,c)e Rbut(a, c)g R
= Ris not transitive.

19. We have given
x=7

T Y

Let (i) cuts the x-axis at (x, 0)
x-7

—_— O

(x—2)(x—-3)

the required point is (7, 0).

then = x=7

Differentiating equation (i) w.r.t. x, we get
dy _(x-2)(x-3)1-(x=7)[(x=2) +(x - 3)]

dx [(x - 2) (x - 3)]?
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x? =5x+6-2x% +19x - 35 —x* +14x - 29
(x2 —5x+6)2 B (x2 +6—5x)2

dy _ -49+98-29 20 1

Eil%m_@@_35+@2_iﬁ_§6

. Equation of tangent is
- —i(x—x)
Yy=h=75 2
1
= -0=—(x-7) or x-20y-7=0
y 20( ) Yy

23. f(x)=sinx—cosx,0<x<2m

Differentiating w.r.t. x, we get

f/(x) = cos x + sin x =~/2 sin [%+x)

dy _

For critical points, —= =0
dx

= cosx+sinx=0
= sinx=—-cosx = tanx=-1
= tan x = tan (— E)
4
T n 3n 7n 1lxn
= Xx=nm-—-—=—--,—,—=,—
4 4 4 4 4
(1) For0<x<%,
4
i i . .
1 <x+ 1 <m ie, Itliesin quadrantI, IL
= 2 sin(g + xj >0, Hence, function is increasing.
(i) For SR cx</m
4 4
T<x+ g <2m e, It lies in quadrant III, IV.
= 2 sin(% + x) <0, Hence, function is decreasing.
7T

(iii) For T <x<2m

2M< X+ T, % ie, Itliesin quadrantI.

(T .. .
= 2 sm(z + xj >0, Hence, function is increasing.
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Internal where function is strictly increasing is

(o)L 2]
4 4

Interval where function is strictly decreasing is

(ﬁ 71)
474
4002
24, L (x° —x)dx
We have to solve it by using limit of sums.

Here, a=1,b=4, h=u=4_1 ie, nh=3

n n

Limit of sum for _ff(x2 —x) dxis
= hlimo RIFA) + fA+h) + fAL+2h) +....+ f{l +(n—1) B}]
Now, f(1)=1-1=0
fA+h)=Q+h2-QA+h=h*+h
F(L+20)=(1+21)2% —(1+2h) =4h% + 21

fFL+m-DhH=0+n-1)R> -Q+mn-1)h
=m-1)%2h? +(m-Dh

fﬁxz—@dx=Jm1hm+h2+h+Mﬁ+2h+mxn—D2h2+m—Dh]
-0

=£mma2u+4+”+m—nﬂ+hu+2+m+m—nn

~ lim h[hz~(n)(”_12(2”‘1)+hn(n—1)}

h—0 2

[ 1+4+...+(n—1)2=%6(2n_1)1+2+...+(n—1)=n(n2_1)}
Y nh(nh—h)(2nh—h)+nh(nh—h)
_hE%{ 6 2
i [B=D OG-0 3-h ()

h—0 6

3><3><6) (3><3) 9 27
6 2 2 2
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OR
We have provided

(x,y):] x—l|£y$w15—x2
Equation of curve is y=4/5 - x? or y2 +x% =5, which is a circle with centre at (0, 0) and
.5
radius —.
2

Equation of line is y =| x — 1|
Consider, y=x-1 and y= JS—T
Eliminating y, we get

x=1=45-x7

x2 +1—2x=5—x2

=
= 2x% —2x—4=0

= x2—x-2=0 <
- (x=2) (x+1)=0 x
= x=2,-1

The required area is

2 1 2
=j_1 5—x2 dx—j_l (—x+1)dx—j1(x—1)dx
2 2 1 2 2
X > 5 . 1 x X X
=|=45-x"+=sin —=| —-|-—+x| —-|—-x
[2 2 */gll { 2 }_1 {2 :ll

5 . 12 5 . 1 1 (—1 1 j ( 1 )
=1+= — |+1-= -— || =+1+=+1|-|2-2-—+1
( 2sm Jg) 2sm ( ﬁj > > >

:_sjn_li 1_1+L 1_é
2 5 5 5 5| 2
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General Instructions: As given in CBSE Examination paper (Delhi) — 2010.

Set-1
SECTION-A

Question numbers 1 to 10 carry 1 mark each.
1. If f: R — R be defined by f(x) = (3 - x%)!/ 3, then find fof (x).

2. Write the principal value of sec 1(-2).

3. What positive value of x makes the following pair of determinants equal?
2x 3 16 3

5 «x 5 2
4. Evaluate: fsecz (7 — 4x) dx

7

5. Write the adjoint of the following matrix :

i)

6. Write the value of the following integral :

m/2 .
j sin® x dx
-mn/2

7. Ais asquare matrix of order 3 and | A|=7. Write the value of| adj. A|.

8. Write the distance of the following plane from the origin :
2x-y+2z2+1=0

9. Write a vector of magnitude 9 units in the direction of vector -2/ + ] + 2k.

10. Find Aif (2 + 6] + 140 x (= 2] +78) = 0.

SECTION-B
Question number 11 to 22 carry 4 marks each.
11. A family has 2 children. Find the probability that both are boys, if it is known that

(i) atleast one of the children is a boy
(ii) the elder child is a boy.
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12.

13.

14.

15.

16.

17.

18.

Show that the relation S in the set A ={xe€ Z:0<x <12} given by S={(a,b):a,be Z,|a-b]|is
divisible by 4} is an equivalence relation. Find the set of all elements related to 1.

Prove the following :

3y — 3
tan ! x + tan ! 2x 5= tan ! X x2
1-x 1-3x

OR

Prove the following:

1+x2

cos [tan -1 {sin (cot_1 0} =

2 +x2

Express the following matrix as the sum of a symmetric and skew symmetric matrix, and
verify you result:

3 2 —4
3 2 -5
-1 1 2

i ~ ~ A ~ ~ ~ d A~ A~ A
Ifa=i+j+k b=4-2j+3kand c =i —2j +k, find a vector of magnitude 6 units which is

- >
parallel to the vector2a — b + 3 c.
OR

U A A -
Let a=i+4+2k, b=3-2j+7k and ¢ =2i —j+4k. Find a vector d which is

- — - =
perpendicular to both 2 and b and ¢ . 4 =18.
x+2 y+1 z-3

2

Find the points on the line at a distance of 5 units from the point

P, 3, 3).
OR
Find the distance of the point P (6, 5, 9) from the plane determined by the points A(3,-1, 2),
B(5,2,4)and C (-1, -1, 6).
Solve the following differential equation :

(xz—l)%+2xy= | x| #1

x2 —1’
OR

Solve the following differential equation :

\/1+x2+y2+xzy2 +xyﬂ=0
dx

Show that the differential equation (x — v) % = x + 2y, is homogeneous and solve it.
x
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19.

20.

21.

22,

Evaluate the following :
"- x+2

Jx=2) (x -
Evaluate the followmg :

"-2 5x” dx

1 x2 4 4x+3

=1
Ify=e®®" ¥, -1<x<1, then show that

2
(1—x2)d— xﬂ—a y=0
dx? dx

3x+44/1-x2
S Bt i AR

If y = cos
Y 5 dx

SECTION-C

Question number 2 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

Using properties of determinants, prove the following:

x x? 1+px3

y y? l+py’ [=Q+pwz) (x-1y) (y-2) (z-x)

z z? 1+pz3

OR
Find the inverse of the following matrix using elementary operations :
1 2 2
A=|-1 3 0
0o =2 1

A bag contains 4 balls. Two balls are drawn at random, and are found to be white. What is
the probability that all balls are white?

One kind of cake requires 300 g of flour and 15 g of fat, another kind of cake requires 150 g of
flour and 30 g of fat. Find the maximum number of cakes which can be made from7 -5 kg of
flour and 600 g of fat, assuming that there is no shortage of the other ingredients used in
making the cakes. Make it as an L.P.P. and solve it graphically.

Find the coordinates of the foot of the perpendicular and the perpendicular distance of the
point P (3, 2, 1) from the plane 2x — y + z + 1 = 0.Find also, the image of the point in the plane.

Find the area of the circle 4x2 + 4y2 = 9 which is interior to the parabola x? = 4y.

OR

Using integration, find the area of the triangle ABC, coordinates of whose vertices are
A(4,1), B(6, 6) and C (8, 4).
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28. If the length of three sides of a trapezium other than the base is 10 cm each, find the area of
the trapezium, when it is maximum.

29. Find the intervals in which the following function is :
(a) strictly increasing
(b) strictly decreasing

Only those questions, not included in Set I, are given
6. Write the principal value of cot 1 (-J3).

- e - — - = 4
10. If a and b are two vectors such that| a . b | =| a x b |, then what is the angle between a and
%
b?

11. Prove the following :

tan ! [l) +tan ! (1J +tan ! [lj +tan ! [lj _T
3 5 7 8) 4

OR
Solve for x:
’[an_l(x_1]+tan_l(x+1J:E
x—-2 x+2) 4
2 0 1
14. IfA=|2 1 3 ,thenfindthevalueofA2—3A+2I.
1 -1 0

18. Evaluate:
5x+ 3

j,/xz +4x +10
20. Show that the following differential equation is homogeneous, and then solve it :

ydx+xlog(y)dy—2xdy20

X

dx

23. Find the equations of the tangent and the normal to the curve

x=1-cos0, y=0-sinb; ate:g.

24. Find the equation of the plane passing through the point P (1,1, 1) and containing the line
- PUIN ~ PO A
r =(=3i +] +5k) + A (31 —j —5k). Also, show that the plane contains the line

7:(—{+2j+51€)+u(z’—2j—51€)
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Only those questions, not included in Set I and Set II are given
6. Find the value of sin ! (4?75) .

- o - R B A .
7. Vectors a and b aresuch that| a |=+/3,| b | = 3 and (a x b)is a unit vector. Write the angle

— —
between a and b.
11. Show that the relation S defined on the set N x N by
(a,b) S(c,d) = a+d=b+c
15. For the following matricesA and B, verify that (AB)’ = B’A’.
1
A=|-4|, B=(-1,2,1)
3

17. Solve the following differential equation :

(x2 +1)%+2xy=1/x2 +4
OR
Solve the following differential equation :
(x3 +x2 +x+1)ﬂ:2x2 + x
dx
20. If y=cosec™! x, x> 1.then show that
x (x? —1)ﬁ+(2x2 —1)ﬂ=o
dx? dx
23. Using matrices, solve the following system of equations :
x+2y—-3z=-4
2x+ 3y +2z=2
3x—-3y—-4z=11
OR
Ifa, b, c are positive and unequal, show that the following determinant is negative :
a b ¢
A=|b ¢ a
c a b

25. Show that the volume of the greatest cylinder that can be inscribed in a cone of height 4" and

. . .4
semi-vertical angle ‘o.” is > mh? tan? 0.
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SOLUTIONS

Set-1
SECTION-A

1. If f:R — R be defined by
f)=3-xH?

then  (fof) x = f(f(x))
= fI(3-x%)1/3]

:[3_{(3_x3)1/3}3]1/3 — [3_(3_x3)]1/3 :(x3)1/3 —x

2. Let x=sec”! (-2)
= secx=—2
b ( n) 21
= secx=-—sec— =sec|m—— |=sec—
3 3 3
27
= x=".
3
3. We have given
2x 3 16 3
5 x| |5 2
= 2x2 -15=32-15 (solving the determinant)
= 262=32 = x*=16 = x=+4

But we need only positive value
x=4
4. Let I= '[secz (7 — 4x) dx

Let 7-4x=m, —4dx=dm
= I:;ljseczmdm
4
1 1
=——tanm+c=——tan (7 —4x) + ¢
4 4
5. We have given matrix :
2 -1
4 3
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6.

10.

fn/z sin® x dx
-n/2
Let f(x) = sin® x
f(=2) =[sin (-9
=(—sin x)5 =—sin® x
== f(®)
Thus, f(x) is an odd function.

/2
fﬂ sin® xdx =0
—-1/2

A is a square matrix of order 3 and | A|=7
then ladj. A|=| A|? =(7)% = 49
We have given plane

2x-y+22+1=0

2x0)-(1Ix0)+12x0)+1 1

Distance from origin = =

122 +(1)% +(2)?

— ~ ~ ~
Let r=-=2+j+2k
N
- r
Unit vector in the direction of r =7 = ﬁ
7
Vector of magnitude 9 =97
- —2f +] +2k
Units in the direction of » =9 L
@2+ 1) +(2?
I - 22\ +j\ + 2]2 ~ ~ ~
=9| —— |=-61 + 3] + 6k
JaA+1+4

We have given

2+ 6] +140) x (-2 +7R) = 0

A

i ]k .
- 2 6 14]=0
1 - 7
6 14| L2 14| 2 6] =
- -n 7‘_] 1 7‘+ 1 —x‘:
A~ A~ A —
= P (42+140) - 0] +Kk(-24-6)= 0

= 42+1420=0 = 14r=-42 = A=-3

Ja+1+4
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11.

12.

Also, 2A-6=0 = A=-3
A=-3

SECTION-B

A family has 2 children, then
Sample space = S ={BB, BG, GB, GG}
where B = Boy, G = Girl
(i) Let us define the following events:
A :at least one of the children is boy : {BB, BG, GB}
B:both are boys: { BB }

ANB: (BB
P(ANB
—  P(B/A) = ;(2))=31§i _1

3
(1) Let A:elder boy child : { BB, BG}
B:both are boys: {BB}
A N B:{BB}
P(AnB) _1/4 1

= P =— T

We have given,
A={xeZ:0<x<12 and
S={(a,b):a,be A,|a—-Db]|is divisible by 4}
(i) for(a,a)e S, |a—a|=0is divisible by 4.
-~ Itis reflexive.
(i) Let(a,b)e S
Then | a —b|is divisible by 4
= | = (b —a)|is divisible by 4 =| b — a| is divisible by 4
(a, )eS = (b,a) €S
It is symmetric.
(iii) Let(a,b)e Sand (b,c)e S
= |a-b|isdivisibleby4 and |b-c]is divisible by 4
= (a-b)isdivisibleby4 and (b - ¢) is divisible by 4
= |a-c|=[(a—=b)+ (b -c)|is divisible by 4
(a,c)e$S
It is transitive.
From above we can say that the relation S is reflexive, symmetric and transitive.
- Relation § is an equivalence relation.
The set of elements related to 1 are {9, 5, 1}.
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3x—x°
13. We have to prove: tan T x+tan”! 2x_ |- tan !
2 1-3x7

1-x
LHS =tan ! x + tan ! 2x
1-x2
2x
X+ 5
1- +b
= tan ! * [Asweknowtan_la+tan_1b:tan_1La b}]
-a

3x — 3
=tan"~ =tan ! iy RHS
[1-x? - 2x? 1-3x?
OR
1+x2
cos [tan -1 {sin (cot_1 X} = x2
2+x
LHS = cos [tan -1 {sin (co’c_1 x)}]
Letx=cotH
LHS = cos [tan -1 (sin 0)]
1 1 1 1 .
=cos|tan | ———||=cos| tan ...()
w11+c0t2 0 1/1+x2
Let 61=tan_1 L = tan 0 = ! >

y1 x? 1+x
1[1+x2 41t 2
€c0s0; = —— = 0;=cos ——

1/2+x2 1/2+x2

Now, put 0, in equation (i), we get

4 |1+ x? 1+x2
cos | cos 7|z 5
2+x 2+x

+

=

14. Consider



188

Xam idea Mathematics — XI|

15.

We can write A=%(A+A’)+%(A—A’) ()
where, % (A + A’)is a symmetric matrix

and % (A - A’)is a skew symmetric matrix.

3 3 -1
Now, A =|-2 -2 1
-4 -5 2
(3 2 -4 3 3 -1
l(A+A’)=l 3 2 5|+ -2 =2 1
2 1 1 2 -4 -5 2
1'6 1 5| 1 3 1/2 -5/2]
“2 1 4 4=l 12 2 Y )
2 5 -4 4 L—5 /2 -2 2J
3 2 -4 3 3 -1
l(A—A’):l 3 2 5(--2 =2 1
2 2 -1 1 2 -4 5 2
0 -5 -3
_1 5 0 -6
2 |3 6 0
0 -5/2 -3/2
=|5/2 0 -3 ... (i)
3/2 3 0
Putting value of equations (if) and (iii) in equation (i),
3 1/2 -5/2 0 -5/2 -3/2
A=l 1/2 -2 -2|+|5/2 0 -3
|-5/2 -2 2 3/2 3 0
(3 2 -4
= 3 -2 5
-1 1 2

Hence Proved.

o - 2~ 2 ~ - 2 2 n - L 2 ~
Given, a=i+j+k b=4-2j+3k c=1-2j+k
Consider,

- - - -
r=2a-b+3c
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N
Since the required vector has magnitude 6 units and parallel to 7.
. Required vector = 67

[-2] +2k [-2]+2k| » » &
\/(1)2+(_2)2+(2)2 J1+4+4
OR
Given,
S S s TS S
a=1+4j+2k b=3-2/+7k c=2-]+4k

- - — - - -
Vector d is perpendicular to both a4 and b i.e., d is parallel to vector a x b.

i ]k
%
d=|1 4 2
3 2 7
’42°121€143z’°141€
= —_ + = — —
"o 7|73 7 3 |77
- A A N
Now let d = (32i —j —14k)
- —
Also, c.d=18
= (2 -] +4k) . u (321 -] —14k) =18
= w6d+1-56=18 = 9u=18 or u=2

4 =2(32 -} - 14k) = 647 — 2] - 28k
16. Given cartesian form of line as:
x+2 y+1 z-3
3 2 2
.. General point on line is (3u -2, 2u -1, 2u + 3)

Since distance of points on line from P (1, 3, 3) is 5 units.

JBu-2-12 +Qu-1-3)2 +@Qu+3-3)2 =5

= (Bu-3)2 +(2u-4)2 +(2uw? =25

= 17u% = 34u=0 = 17u@w-2)=0 = w=0,2

.. Required point on line is (-2, -1, 3) foru =0, or (4,3,7) foru=2.

OR

Plane determined by the points A (3, -1,2), B(5,2,4)and C (-1, -1, 6) is
x-3 y+1 z-2 x-3 y+1 z-2
5-3 2+1 4-21=0 = 2 3 2 =0
-1-3 -1+1 6-2 -4 0 4
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3 2 2 2
= (x-3) 0 4—(y+1) 4 4

2 3
+(z-2) 4 0 =0

= 12x-36-16y-16+12z-24=0
= 3x-4y+3z-19=0
Distance of this plane from point P (6,5, 9) is

(3x6) -(4x5) +(3x9)-19 | _
V32 + ()2 +(3)>

17. Given, (x> - 1) dy +2xy =
dx

18-20+27-19

JI9+16+9

6 .
= units

V34

HEIE!

x? -1
By simplifying the equation, we get

dy+ 2x 1

dx x? -1 _(x2 —1)2

This is a linear differential equation of the form % +Py=0Q
x

Here P = 2x ,Q= !

x? -1 (x% -1)2
2x

I=
[F.=e ¥ 1

dx 5
=elog|x -1 =x2_1

1 1
.. Solution is (x2 -Ny= (x2 -1); dx = dx
.[ (x2 —1)2 Ixz _1

= (xz—l)y=%108

-1
T lic
x+1

OR

Given, \/1 +x% + y2 + xzyz + xy? =0
x
By simplifying the equation, we get

xy%:—\/1+x2 +y2 +x2y2

~ xy%:—\/(1+x2)(1+y2) ——Ja+x) Ja+y?)

1[1+x2

Y dy =— dx
/1+y2 x

Integrating both sides, we get
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18.

Let 1+ y2 =t = 2udy=dt (For LHS)

Let 1+x%=m? = 2xdx=2mdm = xdx=mdm (For RHS)

1,1 m
~ (@ —|—=dt=- .md
(i) = zjﬁ fmz_lmm

1/2 2 _
= lt—+ dm=0 = «/?+J.wdm=0
21/2 Y2 1 m? -1
1 m-—1
= f+J. 1+ dn=0 = Jt+m+=log|——|=0
2 _1 2 m+1

Now substituting these value of t and m, we get

1[1+x
N 1[1+x +1

\/1+y +\/1+x +— lo

Given, (x-vy) ay_ x+2y
dx

By simplifying the above equation we get

dy x+2 .

ay _xXT7y N0)

dx x-y

2
Let P(x,y)=x+ 4
-y

Ax+2Ay A(x+2y)
Ax—-Ay  A(x-y)

then F(Ax, Ay)= F(x,y)

.. F(x, y) and hence the equation is homogeneous
Now let y =vx

dy do
= —=U+X—
dx dx
Substituting these values in equation (i), we get
dv _ x+2vx
v+x
dx  x-ovx
dv 1+20 1+2-v+02 1+0+02
= x— -v= =
dx 1-v 1-v 1-v
1-
= —Uz do = @
1+ov+vo x

By integrating both sides, we get
v=|— .. (i)
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1-v

LHS —dv
'[vz+v+1
Let 1-v=AQv+1)+B
=2Av+(A+B)
Comparing both sides, we get
2A=-1, A+B=1
or A=—l, B=E
2 2
1-v —1(221+1)+E
f dv = - 2dv
02 +o+1 02 +o+1
__1 20+1 .[
2742 +v+1 02+v+1
_ J- (20+1) J-
v? +U+1 ( ) +E
2 4
vl
1 2 3 1
=-—1 +o+1|+=x—t
5 og|v® +v+1]| 25 an 7572
Now substituting it in equation (ii), we get
1 P _1(20+1j
- —log|v® +v+1|++/3 tan ——|=logx+C
5 g | | 7 g
yz y o Q+1
= lo +Z41|+4/3tan"" | X =logx+C
P 3| ®
1 -1
= —Zlog|x? +xy + +—lo x? +J/3tan" logx +C
5 g | y+y?| g (J— ) g
1 2 2 —1(2]/+x)
= ——log|x“ +xy+ +4/3 tan C
5 gl y+y©| e
+2)d
19. Given, J.de
JEx=2)(x=3)
2)d
= de
wlx2—5x+6
1 2x + 4

dx

2 1/x2 -5x+6
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2x-5)+9

1
= | ——1
ZI,/xz -5x+6 :
N P e By . S
2 1/x2 -5x+6 2 1/x2 -5x+6
Il IZ

For [
Let x2-5x+6=m

1¢1
= 2x =D dx=dm=—|— dm
(2x - 5) o) =

Ilzlxzﬁzmz,/xz—sxw (i)

dx—— dx

Sl :
m J( 5B,

=§log (x——j +1/x2—5x+6‘ ...(10)
2
Thus,J. (xz-)l-() 3 —11+12=1/x2 —5x+6+%log (x—%)+1lx2—5x+6 +
J(x x
2
20. leen.f —dx
x% +4x+3
2 +4x+ 3 4dx + 3 4x+ 3
=5 (°+ar+3)-(x+3) _5jd—5j x—dx
x% +4x+3 x% +4x+3
2 4x+8-5 2 2(2x+4
:5[x]2 5J‘ x—d =5-5 J‘ (x—)d _5.|‘ o~
x% +4x+3 12 4+4x+3 x% +4x+3
2x+4
_5- 10j de 25 dx
x? +4x+3 1(x+2)
2 +1 2
X
—5- {1010g|x +4x+3|——51g }
x+3 1

2% 3 25 1 8
—5-11010g15- 2 log 2> —10log 8 + 2> log ~ |=5+10 log > +
[ g7 08 897 gz} 15

25,6
2 g5
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21. We have given,
-1
y=e®M ¥ —1<x<1 ..(0)

and we have to prove

(1—x2)@—xﬂ—a2y=o ... (ii)
dxz dx
Now differentiating equation (i) w.r.t. x, we get
ﬂ — e sin™! x ' a
dx 1 — x2

2
= 1-x2 ? =ay = (1- x2) (%) = a2y2 (Squaring both sides)
x x

Now again differentiating w.r.t. x, we get

2 2
2(1_x2)ﬂ'g_2x(ﬂj =a2 (Zyﬂ)
dx g2 dx dx

Dividing both sides by 2 % , we get
x

>y dy _
1-x2 -x—==a
(1-a% - Sr=aly
2 d2 dy 2
= 1-x )—z—xd——a y=0 Hence Proved.
x X
3x+441-x2
22. Given, y=cos_1 5

Let x=cosa sothato =cos™ x

1| 3cosa +4111—c052(x

5

_ 1/ 3 4 . .
= Y = cos = Cos gcosoc +gs1n0c ...()

Let E = cos 0, then é =sin®
5 5

y= cos”! [cos o cos O + sin o sin 0] = cos”! [cos (o —0)]=ct — 6

= y=cos_1 x—cos_lg

Differentiating w.r.t. x, we get
dy_ 1 1
dx 1_ 2 1— 42
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23.

X

Yy
z

1

SECTION-C

21 x x? px3
2 2 3
yo H+ly yopy
22 1 z 22 pz3
21 1 x x?
2 2
yo Ll+pwyz|l y y
22 1 1 z 22
21 x x? 1
v oD pazly P
22 1 z 22 1
[In second determinant, replacing c¢; and ¢ and then c; with ¢, ]
|
tpya)ly vl
z z2 1

By applying Ry - R{ -R, ,R, - R, - R4, we get

x-y (x-yx+y O

=1+pxyz)|y-z (Y-2@H+2 O

2

z z 1
1 x+y O
=(l+pxyz) (x-y (Y -2|1 y+z O
z Z2 1

By expanding the determinant, we get

=
=

(IT+pxyz) (x-Y (Y -2)ly+z-x-yl
I+ pxyz) (x—y) (v —2) (z— x)
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OR
1 2 2
A=|-1 3 0
0 =2 1
Let A=1IA
1 2 2 1.0 0
= -1 3 0j=|0 1 0|A
| 0 2 1 0 0 1
Applying R, =R, + Ry
1 2 2 1 0 O
0 5 =2(=|1 1 0]A
10 -2 1 0o 0 1
Applying Ri1—R{ + R3,Ry =R, + 2R,
1 0 -1 1 0 1
0 1 Oj=|1 1 2]A
10 -2 1 0 0 1

Applying R; - R4 + 2R,

10 -1 |1 01
01 0f=|1 1 2]A
10 0 1 2 25

Applying R; =R, + Ry

1 0 0] [3 2 6
0 1 ol=l1 1 2|A

0o 0 1] |2 2 5

3 2 6]

Al=|1 1 2

2 2 5

24. Let us define the following events.
E: drawn balls are white
A : 2 white balls in bag.
B: 3 white balls in bag.
C: 4 white balls in bag.

ThenP(A):P(B):P(c)zl3
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2
p(E)-2C2.1,
A 4c2 6

P(Ejzﬁzz P(Ejzﬂzl
B 4(;2 6’ C 4(:2

By applying Baye’s Theorem

o p(C).p(gj
(Ej_p(A)'P(%)+P(B)-P(%)+P(C)P(%)
lxl
3 1

(J;><££) + (JL)(S%) +.(;£ X 1) 1.+.£§ +1
3 6 3 6/ \3 6 6

25. Let number of first kind and second kind of cakes that can be made be x and y respectively

_3
5

Then, the given problem is

Maximize, Z=x+Yy 2x+y=50 1Y
Subjected to x20,y=20 5(')\

300x +150y <7500 = 2x+y <50 404

15x+ 30y <600 = x+2y<40 30l
From graph, three possible points are +ov=

° p(25, 0), (2%, 10), (01,020) H20
At (25,0), z=x+y=25+0=25 101 ||||||||||
At (20, 10), z=x+y=20+10 < JUlII] N
X' 20 X

= 30 «<- Maximum

At (0, 20), z=0+20=20

As Z is maximum at (20, 10), .e., x = 20, y = 10.

. 20 cakes of type I and 10 cakes of type II can be made.
26. LetO(a, B, v) be the image of the point P (3, 2, 1) in the plane

2x-y+z+1=0

. PO is perpendicular to the plane and S is the mid point of PO and the foot of the

perpendicular. P(3.2,1)

DR’s of PSare2,-1, 1.
-3 y-2 z-1

-1 1
.. General pointon lineis S2u+ 3, —u+2,u+1)
If this point lies on plane, then
22u+3) - (u+2)+1u+1)+1=0

= 6u+6=0 = pu=-1

. Equation of PSare *

=u

2x—y+z=—1

0(c,B.y)
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.. Coordinates of S are (1, 3, 0).
As S is the mid point of PO,
(3 +o 2+B 1+y

7 7

2 T2 2 ]:(1’3’0)

By comparing both sides, we get

3+
¢ -  a=-1
2
2+PB
=3 = =4
5 p
1+y
—=0 = =-1
5 Y
Image of point P is (-1, 4, -1).
27. Equation of circle is
4x% + 4y2 =9
and equation of parabola is
x? = 4y
Y= x% /4

By putting value of equation (iii) in equation (i), we get
2
2
4x2 + 4 ["—] =9
4
x* #1632 = 36=0
(x> +18) (x> =2)=0

x? +18=0, x* —=2=0

x=-418, x =12
x=+2 (" x=-+/18 is not possible)

I I A

Required area = 2 J.(;E (V1 —yp) dx

P J'\/E 9 xz]

(=)
—
|
|
=
N
|
S

=2|—+=-sin T ——-—
4 8 3 6

J2 9 . 1242 ﬁ}z[ﬁ
6

—+ ? sin~! _2«/5

..(0)

... (ii)
... (i)

AY X’=4y

—T:ldx [Asy1:x2+y2:3,y2:x2:4y]

Sqg. units.
2 =
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OR
Given triangle ABC, coordinates of whose vertices are A (4, 1), B(6, 6) and C (8, 4).
Equation of AB is given by R
_6-1 5 71
y—6—6_4(x—6) or y—Ex—9 o1 B (6.6)
Equation of BC is given by 51
4-6 4 T C(8,4)
y—4= (x=8) or y=—x+12 31 |
8-6 ) | i
L \ I
Equation of AC is given by 14 A(4,1) ! i
4-1 3 P ! ! |
y—d=—(x-8 or y="x-2 X0 2345678
8-4 4 »
.. Area of AABC

6 8
[, Was =yac)dx+ | pc ~yac)dx

412

_j ( x— 7)dx+j (——+14)dx

:.[6 (§x—9—§x+2)dx+J8 (—x+12—§x+2)dx
4 6 4

6 8
|7 77 _[(63 ~ ~ 63
_{T 7x L{ S +14xL_K2 42) (14 28)}{( 56 +112) - (—2 +84ﬂ

[ 63 63

2—42 14 + 28 - 56+112+?—84} 63 —56 =7 sq. units.

28. Given, the length of three sides of a trapezium other than the base is 10 cm, each

ie., AD=DC=BC=10cm.
Let AO=NB=xcm.

DO =4/100 - x> cm

Area (A) = % (AB+DC).DO
1 2
=§(10+2x+10) 100 — x

A=(x+10) 4100 — x2

Differentiating w.r.t. x, we get
dA 1

= (x+10). — = (-2%) + 4100 x2 .1
X 2,/100 - x?

_ —x(x+10) + (100 - x?) —2x? —10x +100

V100 - x2 1100 — x2

D

10
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For maximum area, C;—A =0

X
= 2x2 +10x—-100=0 or x% +5x-50=0
= (x+10)(x-5)=0 = x=5,-10
= x=5

Now again differentiating w.r.t. x, we get

(-2x)
100 = x? (—4x —10) — (-2x% = 10x +100) . ———~2
d2A 24/100 - x2

dx? (100 — x2)
Forx=5
424 J100-25(-20-10)-0 /75 (-30) 0
= = <
dx2 (100 - 25) 75

.. For x =5, area is maximum
Apax =6 +10) /100 - 25 cm? [Using equation (i)]
=15+75 cm? =75v3 cm?

29. Question is incomplete.

Set-i
6. Let x=cot ™ (=v/3)
= cotx=—«/§=—cot2=cot(n—2j
6 6
5n 5n
= cotx=cot— = x=—
6 6

— —
10. Given, a and b are two vectors such that
- > - -
|a.b|=|axb]|
- = - =
= |a||b|cosO=|a||lb]|sin®
sin O

=1

= cosO=sinf = =
cos 6

= tanb=1 = e=g

11. We have to prove
tan ! (1] +tan ! (1) +tan ! (l) +tan ! l
3 5 7 8
1(1

LHS =tan ! (%) +tan”
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1 1 1 1
375 -*3 a+b
=tan ! 151 +tan ! 7181 [ tan_1a+tan_1b=tan_1( ﬂ
1-—x-= 1-=x= —ab
3 5 7 8
=tan ! (é) +tan ! (—J
4,3
=tan | Z_11 —tanl(—5)=tan_1(l)=E=RHS
4.3 65 4
7 11
OR
Given, tan ! x-1 +tan ! X+l _I
x—2 x+2 4
[ x—-1 x+1

2

- X +x—2+x2—x—2:tanz
x2—4-x% 41 4
- 23(2—4:1
-3
= 26% —4=-3 = 2%=1
= xz—l = x:irL
2 V2
14. We have given
2 0 1
A=|2 1 3
1 -1 0
For A2 - 3A+2I
2 0 1 0 1 5 -1 2
A*=l2 1 3|2 1 3|=l9 2 5
1 -1 0}j|j1 -1 0 o -1 =2
2 0 1 6 0 3
3A=3|2 1 3|=|6 3 9
1 -1 0 3 -3 0



202 Xam idea Mathematics — XII

5 -1 2 6 0 312 0 0 1 -1 -1
A2 -3A+2I=|l9 -2 5|-|6 3 9|+/0 2 0 3 -3 -4
0 -1 -2 3 3 o0ollo 0o 2/|-3 2 o0
5x+ 3
18. J.de

Jx2 +4x+10

Let 5x+3=AQRx+4)+B=2Ax + (4A + B)

Comparing both sides, we get

2A=5 = A=E
2

4A+B=3 = B=-7

5
=(2x+4)-7
5x+3 (
jx—dxzjz—dx
[ 2 [ 2
x° +4x+10 x° +4x+10
5 2x+4 dx

=2 -7 [———
27 Jx% +4x+10 Jx% +4x+10
Il IZ
For I,
Let x2+4x+10=m = 2x+4)dx=dm

501 5 [ 2
I==|—dm ==x2dm =5ym=54/x +4x+10+C
! ZI«/m 2 1

= 7"-; gx dx dx

:7-[ :7.[
Jx% +4x+10 Jx+22 4410 " Jx+2)? +6
=7log|(x+2)+1/x2 +4x +10 [+C,
5x+3

Thus, [——————dx =1, +1,

Jx? +4x+10
=5x% +4x+10 -7 log| (x +2) + 22 +4x+10|+C, C=C; +C,

20. ydx+xlog(yjdy—2xdy:0

X

Simplifying the above equation, we get
{xlog(y)—bc}dy:—ydx

X
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d .
d_?/ S ..(0)
Y oox-x log (Zj
x
Let F(x,y) = ¥y
2x —xlog (Z)
x
F (ux, py) = = = J e F(x, y)
2ux + wx log (%j 2x - xlog (—j
ux *
.. Function and hence the equation is homogeneous,
Let Yy=0vx
dy dv
= = =0+X—
dx dx
Substituting in equation (i), we get
do ox
VX — = ———
dx 2x-xlogv
dv v dv vlogv-v
= —= 7 = X—=——
dx 2-logv dx 2-logv
- 2-logv o= dx
vlogv—-v x
Integrating both sides, we get
2-1
[—2" 1= ax
vlogv—-v x
1+(1-1
R R Y
v(logv—1) X
dv dv _ rdx
= [———-[==[=

(logv —1) I X

Let logo-1=m = 1dv:dm

v
1 1 dx
= —dm—-|-dv=|—
jm J.v X
= log|m|—log|v|=1log| x| +1log]| c|
m
= log —‘=log|cx|
v
= Meex = (logv—1) =vex
v

- [t o

which is the required solution.
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23.

We have given

x=1-cosO T .
. 0=— ...(0)
y=0-sin0 4
Ato="
4
x—l—cosz—l—L =E—sir1£=E—L
V2 7y 4 4 V2
ointis(l—L E—L)
’ 2’17
Now differentiating equation (i). w.r.t. 0, we get
@—smﬁ and ﬂ=1—cos6
dae dae
dy dy 49 ﬂ:cosece—cote
dx de dx sin 0
Ato=" dy—cosecﬁ—cot— V2 -1
4 dx 4
which is slope of the tangent.
.. Equation of the tangent is
1
V2-1 ( —)
()i
(vV2-1)
=(W2-1)x-(2-1)
J2
n 2+1-242
NI (.00 1 Y SR
! (4 f) A
3-242 n 1
- VI-x—y-——2 1
( ey
n 4-2V2
= V2-1)x-y+=- =0
( ) 7
= («/E—l)x—y+£—2\/§+2=0
which is the equation of the tangent.
-1 -1 -2 +1)
Slope of the normal = = = =—(2+1
P dy/dx N2-1 (V2-D)(2+1) W2+

Equation of the normal is

] AU

&)
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= y—%+%:—(«/§+l)x+(«/§+l)(ﬁél)
= y—%+%=—(\/§+1)x+%
n, 1 1
= (ﬁ+1)x+y_2+ﬁ_ﬁ_0
= (ﬁ+l)x+y—£:0

which is the equation of the normal.
24. Plane through the point P (1,1, 1) is

— ~ ~ A —
[r =(@+j+k].n=0

- A s A A A
As plane contains the line » = (=3 +] +5k) + A (31 —j —5k)

~ ~ ~ A A A
[-3i +j+5k—-i—j—k]l.n=0
~ A
= (—4i +4k).n =0

A~ N P a4
Also, (3i —j=5k).n=0

From (ii) and (iii), we get

A

ik

— ~ A ~

n=|-4 0 4|=4-8 +4k
3 -1 -5

%
Substituting n in (i), we get
ﬁ ~ ~ A A~ A A
[r =G +j+k)].(4 -8 +4k) =0
d A~ A A
= 1. (4-8 +4k)-(4-8+4)=0
— A ~ A~
= r.(i-2+k=0
Which is the required equation of plane.
7 (-2 + lg) = 0 contain the line
% ~ ~ A, ~ A A
r =0 +2j +5k)+u( —2j —5k)
if (1 +2/+5k).(0-2]+k)=0
ie., -1-4+5=0,which is correct
and (1-2j+k).(-2/-5k)=0

ie., 1+4-5=0,which is correct.

(i)
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Set-lil
6. We are given sin~! (sm— =sin 1(sm )
=sin 1(5 )
axb
- g X 1x3
7. Angleb/waandbzsin@z'a |: ﬁ
> 3x2 2
lallb]
= 9=sir1_1£=E
2 3

11. (a,b)S(c,d) = a+d=b+c
(1) For (a,b))e NxN
a+b=b+a = (a,b)S(a,b)
- Sis reflexive.
(i1) Let (a,b)S(c,d) = a+d=b+c
= d+a=c+b = c+b=d+a
(a,b) S(c,d) = (c,d)S(a,b)
ie., Sissymmetric.
(iit) For (a,b),(c,d),(e, f)e Nx N
Let (a,b) S(c,d)and(c, d) S(e, f)
= a+d=b+candc+f=d+e
a+d+c+f=b+c+d+e
a+f=b+e
(a,b) S(e, f)
(a,b) S(c,d)yand (c,d) S(e, f) = (a,b)S(e, f)

.. S is transitive.

Lul

.. Relation S is an equivalence relation.

15. Given, A=|-4|, B=(-1 2 1)

(1 -1 2 1
AB=|-4|[-1 2 1]=| 4 -8 -4

(ABY=| 4 -8 -4| =2 -8 6




Examination Papers — 2010

207

1 -1 -1 4
A'=(-1 2 1) |-4| = 20 -4 3= 2 -8
3 1 1 -4

(AB)’=B’A".
17. (x +1) y+2xy x?+4

Simplifying the above equation,

ﬂ 2x _ 1/x2 +4

+ y
dx  x? 41 (x2 +1)

This is a linear differential equation of the form

dy
_+P =
o Ty Q
[.2
+4
Here, P = 2x ,Q= *
X2 +1 (x2+1)
2x
.[ dx
LF. —¢ © 1 :eIOg(x2+1)=(x2+1)
[ 2
2 (2 x°+4 (2
(x +1)y—.[(x +1).( 2+1) dx —I X +4dx
= @2 +1). y— 1/x +4+= 10g|x+1/x +4[+C
OR
(x3+x2+x+1)ﬂ=2x2+x
dx
2x2 2x2
= ﬂ:—x Y = d Z—x X dx
dx x4 2% +x+1 (x2+1)(x+1)
Integrating both sides, we get
2x2 +
[ay=[ """ ax ()
(x2+1)(x+1)
By partial fraction,
2x2 Bx+C
Y A T A2 +1) +(Bx+C)(x+1)

(2 +1)(x+1) ¥+1 2241
2x2 +x=x2 (A+B)+x(B+C) +(A+C)

Comparing both the sides, we get
A+B=2, B+C=1 and A+C=0
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L g3 aclcltt
2 2 2
3 1
1/2 3273
()= y:f + dx
x+1 0 x2 41
1 1
== X+ = — dx
2". '[x2+1 J.x2+1
1

-1

y= log|x+1|+zlog|x +1|—%tan x+C

20. Consider,
1

y=cosec  x
Differentiating both sides w.r.t. x
dy -

1
dx ,xz—l dx

Again differentiating w.r.t. x, we get

2
xﬁxz —1.%+ x2 —1%+xLﬂ:0
X

2
= 22 - Y o2 B
dx dx

23. We are given

X+2y—-3z=-4

2x+ 3y +2z=2

3x-3y—-4z=11

The matrix equation form of equations is

1 2 3i|x| |4
2 3 2ly|=| 2
3 -3 4|z 11

ie., AX=B = X=A"'B
where A7l ——Ad]A
| Al
r2 = 3 2 2 2 2 3
|Al=|2 3 20=1 -2 -3
3 -4 3 -4 3 -3
3 -3 -4

=(-12+6)—2(-8-6)—3(—6-9)=—6+28+45=67 #0
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-6 14 -15 -6 17
Adj.A=| 17 5 9| =| 14 5
13 -8 -1 -15 9
[ -6 17 13
ALl 5 8
67 | -15 9 -1
[ -6 17 13 || 4
X=L 14 5 =81 2
67 | -15 9 -1|l11
201 3
= - L -134|=|-2
z 67 67 1
x=3,y=-2,z=1
OR
a b ¢
A=|b ¢ a
c a b
a+b+c a+b+c a+b+c
= b c a
c a b
1 1 1
=(a+b+c) |b ¢
c a b

ApplyingC; -C; -C, andC, -C, -C;4
0 0 1

A=(a+b+c)|b-c c—a a|=(a+b+c¢)

c—a a-b b

=(@+b+0)[(b-0)(a-b)-(c-a)?]

[by applying Ry — Ry + R, + R3]

b-c c-a

c—a a->b

:—(aer+c)[a2 +b2 +¢? —ab —bc — ca)

——%(a+b+c)[(u2 +b2 = 2ab) + (b2 + c* = 2bc) + (c? +a® - 2a0)]

- A:—%(a+b+c)[(a—b)2 FB-02 +(c-a)?]

Asa#b # cand all are positive.

a+b+c>0, (a—b)2>0, (b—c)2>0 and (c—a)2>0

Hence, A is negative.
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25. Let a cylinder of base radius r and height h; is included in a cone of height i and
semi-vertical angle o.

Then AB=r, OA=(h—hy),
In right angled triangle OAB,

=tana
h=hy 0

or r=(h-hy)tana
V=n[(h-hy) tana]® .h; (- Volume of cylinder = nr2h)

V=ntan? o hy (h—hy)? (0 AFT\B

AB
—=tan o =
OA

Differentiating w.r.t. h,, we get T
h
%:ntanzoc[hl.Z(h—hl)(—l)+(h—h1)2><1] l

1

=mtan? o (h - hy) [-2h; + 1 - hy]
=ntan? o (h - hy) (h— 3h)
dv

For maximum volume V, — =0
dhy

= h-—h;=0 or h-3h =0
N h=h, or hy= 13 h
= hy = % h (" h = hy is not possible)
Again differentiating w.r.t. h,, we get
2
dh S =T tan? o [(h - hy) (=3) +(h = 3hy) (-1)]
1
Athy =2
3
2
AV rtan? oc[(h—lhj(—3)+0}
dh,? 3
= 2mhtan? o0 < 0
Volume is maximum for i = % h
2 1 S
Vinax =T tan” o . ( ) ( -3 ) [Using (i)]

4
== 1h3 tan? «
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General Instructions: As given in CBSE Examination paper (Delhi) — 2010.

Set-1
SECTION-A

Question number 1 to 10 carry 1 mark each.
1. Write a square matrix of order 2, which is both symmetric and skew symmetric.

3x -4
2. If‘f is an invertible function, defined as f(x) = XT , write f -1 (x).

1

3. What is the domain of the function sin ™" x?

4. What is the value of the following determinant?
4 a b+c

A= b c+a

4
4 ¢ a+b

— R T Y
5. Find| x|, if for a unit vector a,(x — a).(x + a) =15.
6. For what value of p, is (i +f+l€)paunit vector?

7. 1f j (ax +b)? dx = f(x) + ¢, find f(x).

dx.

1

8. Evaluate: f
0 2

1+x

9. Write the cartesian equation of the following line given in vector form :
= . . A PN
r=2+]—-4k+A(@i -] -k

10. From the following matrix equation, find the value of x :

SR
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SECTION-B

Question numbers 11 to 22 carry 3 marks each.
11. Consider f:R —[-5,) given by f(x)= 9x% + 6x —5. Show that f is invertible with

1 B y+6-1
f (y)—(—3 J

OR
Let A =N x N and * be a binary operation on A defined by (4, b) *(c, d) = (a + ¢, b + d). Show
that * is commutative and associative. Also, find the identity element for * on A, if any.
12. Prove the following: tan Ty 1 cos™! (E) +tan| F - 1 cos™! (Z) = 2_b
4 2 b 4 2 b a

13. Prove the following, using properties of determinants:

a+b+2c a b
c b+c+2a b :2(a+b+c)3
c a c+a+2b
OR
3 -1
Find the inverse of A= ( 4 J using elementary transformations.
nooX dy . d? Yy i
14. Ify=log tan (— + —) , show that —~ = sec x. Also find the value of —-atx=—-

4 2 dx dx? 4

x+1
15. Ifyzcos_1 2 ,findﬂ.
1+4% dx

16. Evaluate: fsin x.sin 2x.sin 3x dx.

OR
2
-3
Evaluate: J S )
(x-1)(x-2)
t
17. Evaluate: JﬁE Ay g
0 secx+tan x
18. Form the differential equation representing the family of ellipses foci on x-axis and centre at
the origin.
19. Find the particular solution of the following differential equation satisfying the given
condition :

(3x? +V)Z—;=JC,X>O,when x=1,y=1

OR

Solve the following differential equation: y dx + x log (z) dy=2xdy
x
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20.

21.

22,

- A » — ~ N — ,’\ ~ — N
Leta =i-j,b =3j-kand ¢ =7i - k.Find a vector d which is perpendicular to both a and
— - -
b,and ¢c.d =1.

Find the shortest distance between the following pair of lines and hence write whether the
lines are intersecting or not :
x-1 +1 x+1 -2
2 3 5 1
An experiment succeeds twice as often as it fails. Find the probability that in the next six
trails there will be at least 4 successes.

SECTION-C

Question numbers 2 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

29.

A factory makes two types of items A and B, made of plywood. One piece of item A requires
5 minutes for cutting and 10 minutes for assembling. One piece of item B requires 8 minutes
for cutting and 8 minutes for assembling. There are 3 hours and 20 minutes available for
cutting and 4 hours for assembling. The profit on one piece of item A is Rs 5 and that on item
B is Rs 6. How many pieces of each type should the factory make so as to maximise profit?
Make it as an L.P.P. and solve it graphically.

An urn contains 4 white and 3 red balls. Let X be the number of red balls in a random draw of
three balls. Find the mean and variance of X.

OR
In answering a question on a multiple choice test, a student either knows the answer or guesses.

Let g be the probability that he knows the answer and é be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct with probability 1 , what is
3

the probability that the student knows the answer, given that he answered it correctly?

Find the coordinates of the point where the line through (3, 4, -5) and (2, -3, 1) crosses the
plane determined by points A (1, 2, 3), B(2,2,1)and C (-1, 3, 6).

2 -3 5
IfA=|3 2 4|, find A7 Using A7 solve the following system of equations :
1 1 -2

2x -3y +5z=16;, 3x+2y-4=-4;, x+y—-2z=-3
Using integration, find the area of the region bounded by the lines,
4x-y+5=0, x+y-5=0 and x-4y+5=0
OR
Using integration, find the area of the following region : {(x, y) ;| x + 2| Sy < /20 - xz} .
The lengths of the sides of an isosceles triangle are 9 + x?, 9 + x* and 18 — 2x? units. Calculate

the area of the triangle in terms of x and find the value of x which makes the area maximum.

3/2
Evaluate the following : _[0 / | x cos mx| dx.
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Only those questions, not included in Set I, are given
2. Iff:R—Randg:R — R are given by f(x) = sin x and g(x) =5x2, find gof(x).
3. From the following matrix equation, find the value of x :
1 3\ (x\ (5
s sJ[a)(d
11. Prove the following, using properties of determinants :

b+c c+a a+b

c+a a+b b+c =2(3abc—a3—b3—c3)

a+b b+c c+a

OR

3 2
Find the inverse of the following matrix, using elementary transformations : A = (7 5) .

X+ 2
1-2x

q(1-x -
14. Differentiate the following function with respect to x: f(x) = tan ! (1—J ~tan ! (
+x

5
17. Evaluate :J._5 | x+2|dx.

21. Find the cartesian and vector equations of the plane passing through the points (0, 0, 0) and

-4 y+3 z+1
47
23. Using matrices, solve the following system of equations :
3x-2y+3z=-1; 2x+y-z=6; 4x-3y+2z=5

(3,-1,2) and parallel to the line -

3/2
24. Evaluate the following : I_l/ | x sin mx | dx.

Only those questions, not included in Set I and Set II are given
1. If f(x) = 27x3 and g(x) = x'/ 3, find gof (%)

3 4\(x 19
7. If = , find the value of x.
2 x/\1 15

13. Prove the following, using properties of determinants :

a+bx? ¢+ dx? p+qx2 b d g

ax? +b ox? +d px2+q =(x*-1Dla p

u v w u voow
OR

5
Using elementary transformations, find the inverse of the following matrix : A = (5 ) .
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17.

19.

21.

23.

27.

t . . dzy
Ifx=a|cost+logtan — |, y=a(l+sint), find —.
2 dx?

Evaluate the following : .[()1 x2 (1 -x)" dx.

The scalar product of the vector 7 +2j + 4k with a unit vector along the sum of vectors
i+2] + 3k and Al + 4] - 5k is equal to one. Find the value of A.

2 1 3
IfA=| 1 3 -1|,findA™% Using A7L, solve the following system of equations :
-2 1 1

2x+y+32=9; x+3y-z=2; -2x+y+z=7

The sum of the perimeter of a circle and a square is K, where K is some constant. Prove that
the sum of their areas is least when the side of the square is double the radius of the circle.

SOLUTIONS

Set-1

SECTION-A

Square matrix of order 2, which is both symmetric and skew symmetric is

oo

3x—-4
We are given f(x) = XT which is invertible
3x—4
Let =
Y 5
S5y +4
= Sy=3x-4 = xX= 3
- 5y+3 _ 5x +4
F ) = y3 and £~ ()= 2

—1 < x <1is the domain of the function sin ! x.

We are given
4 a b+c
A=| 4 b c+a
4 c a+b

ApplyingC5; —-C3 +C,
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4 a b+c+a 1 a 1
A=| 4 b c+a+b|=4(a+b+0c)|1 b 1
4 c a+b+c 1 c 1

As we know if two columns are same in any determinant then its value is 0
A=0

N
For a unit vector a,

- 5 5 >
(x—a).(x +a)=15
- 2 — -
x?—4a%=15 :|x|2—|a|2=15
— -
= |x?-1=15 [|a|*=1]
— — -
= |x|>=16 or |x|?=@&%or |x|=4
- A A A
Let, a=p@+j+k)

- =
Magnitude of a is| a |

17 =% + () +(0)* =2 V3

N
As a is a unit vector,

N
lal=1 = =*J3p=1 = p:i%.

Given j (ax +b)? dx = f(x) +C

3 3
- WD cofyrc = fg=TENT
3a 3a
1 1
J.O 1+x2 =

1
I:tan_1 x] = [tan_1 1-tan~! 0] = ki
0 4

Vector form of a line is given as :
- .. N " oA A
r=2+]—-4k+A( -] k)
Direction ratios of above equation are (1, -1, 1) and point through which the line passes is
(2,1,-4).
~.Cartesian equation is
X-x1 _y-y A
a b c
x=2 y-1 z+4
1 -1 A1

or x-2=1-y=-z-4
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10. Given matrix equation

I

Comparing both sides we get,

1e.,

x+y=3 and 3y=6
y=2andx=1
x=1, y=2

SECTION-B

11. Given  f:R —[-5, ), given by

(i)

(if)

f(x)=9x% +6x-5
Let f(xq) = f(x,)
=  9x7 +6x; ~5=9x3 +6x, —5
(xl _.XZ)[9(.X1 +x2)+6]=0
x; =%y =00r Yx; +x,7)+6=0

[

X1 =X,
So, we can say, f(xq)=f(x,) = x;=x,
.. fis one-one.

Let ye[-5, <]

So that y = f(x) for some xe R,

= 9x% +6x-5= Y

= 9x? +6x-5-y=0

_—61.,/36+49)G+1)

= 9x2+6x—(5+y)=0 = x

2x9
-6+t6,/1+5+y -1+,/y+6
= X = = R
18 3
-1+,y+6 -1-Jy+6
- x= Yy ) Yy
3 3
-1+, y+6
herex=+eR+
- f is onto.

Since function is one-one and onto, so it is invertible.

fly="TWEe eyttt

3 3

..

Xy =xy0r9(x; +x,)=-6 ie, (x;+xy)=~- g which is not possible.
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OR
Given A=NXxN
* is a binary operation on A defined by
(a,b)*(c,d)y=(a+c,b+d)
(i) Commutativity: Let (4, b), (c, d)e N x N
Then (a,b)*(c,d)=(a+c,b+d)y=(c+a, d+D)
(va,b,c,deN,a+c=c+aand b+d=d+¢)
=(c,d)*b
Hence, (a,b)*(c,d)=(c,d) *(a,b)
* is commutative.
(i) Associativity: let (a, b), (b, ¢), (c, d)
Then [(a,b) *(c, d)]*(e, f)=(a+c,b+d)*(e, f)=(a+c)+e, b+d)+f)
={a+(c+e),b+(d+f)] (- set N is associative)
=(a,b)y*(c+e,d+f)=(a, b)*{(c,d)* (e f)}
Hence, [(a,b) *(c, D] * (e, f) = (a, b) *{(c, d) *(e, )}
* is associative.
(iif) Let (x, y) be identity element for » on A,
Then (a,b) *(x, y) =(a, b)
= (@a+x,b+y =(ab)

= a+x=a, b+y=>b
= x=0, y=0
But (0,0)¢ A

For *, there is no identity element.

12. tan n + l cos ™! [E) + tan T_ l cos™! (E) = %
4 2 b 4 2 b a
L.H.S. tan [ —cos~ ( H + tan [ l cos! (Eﬂ
2 b
=

Let cos! Z—x g—cosx
LHS :tan[z+lx}+tan[ﬁ—lx}
4 2 4 2

tar1£+tar1E tanE—tarlE
4 2 4 2

1—tar1£‘car1E 1+tar1£tar1f

t +tan b t —tan b
'.'tan(a'l'b):ana—anandtan(g—b):ana—an
l-tanatanb l-tanatand
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1+tan(

N | R

) ol

—tan(

N | R

J il

L e ]

E 1—tan2£
2 2
_ 2 Escosze__1+tan e]
cos X 1-tan?0
2 2
“a/b a
LHS = RHS Hence Proved.
a+b+2c a b
13. L.HS. = c b+c+2a b
c c+a+2b
ApplyingC; -C; +C, +C3
2(a+b+c) a b
=|2(a+b+0) b+c+2a b
2(a+b+c¢) a c+a+2b
a b
=2(+b+0)|1 b+c+2a b
a c+a+2b
Applying Ry -R; =R, and R, - R, = R3
0 —(a+b+c¢) 0
=2(a+b+¢)|0 (a+b+c) —(a+b+o)
1 a c+a+2b
0 -1 0
=2a+b+cH30 1 -1 |=2a+b+0)°[1(1-0)]=2@a+b+0)
1 a c+a+2b
OR
. 3 -17
Given A:{_4 1
We know that A=1A
3 -1 1 0
- {—4 1}=[0 1}A

3 ~RHS
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Applying R; — Ry +%R2

1 —1/2}=[1 1/2}4

-4 1 0 1

Applying R, = R, +4R;

1 -1/2 1 1/2]
0 -1 }{4 3 _A
Applying Ry—-R,
M -1/2 1 1/2]7
/ _ / "
10 1 -4 -3
Applying R; - R, +%R2
1 0] [-1 -1
= A
0 1| |4 -3
1 0] 4, [-1 -1
= A =
0 1 -4 -3
-1 -1
A7l =
- 4 —3}
14. Given y = log tan (E+E)
Y g i3
By differentiating of w.r.t. x, we get
y__ 1 .secz(sz.l
dx tan(g+§) 4 2)2
4 2
3+3)
cos|—+=
_ 4 2 _ 1
25in(£+f)cosz(£+fj 2sin(£+fjc05(2+£)
4 2 4 2 4 2 4 2
1 1

Now again differentiating w.r.t. x,
2

M=sec:xtanx
dx?
T dzy T i
At x==, —L =gec=tan — =+/2
4" g2 4 4
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x+ 2721
15. Giveny= cos™! 2 = y= cos™!
1+4F 1+4F

Let 2% =tan o= o =tan ! (2%)

_ 2tan o _ _
Y =cos 1 _cane =cos”! (sin 2a) = cos 1 |:COS (E—Zocﬂ
1+tan? o 2

= y=--20="-2tan"' (2%
2 2
By differentiating w.r.t. x, we get

2% 2 _~x+ 1 2
ﬂ:‘zdi[tan*(zx)]:—“ oge’ =2 loge

dx x 1+22% 1+4%

16. Isin x.sin 2x.sin 3x dx
Multiplying and dividing by 2

=%'[23inxsin 3x sin 2xdx=%jsinx[251n 3x sin 2x] dx
:%fsinx[cosx—cos5x]dx [+ 2 sin asin b = cos (a — b) — cos (a + b)]
:% I(sinxcosx—cosSx sin x) dx:%J‘(Zsinxcosx—2c055xsinx)dx

+
2 6 4

=i_[(sin2x—sin6x+sin4x)dxzi[_COS X Cos6x cos x}_c

Cos 2x N cos 6x  cos 4x

8 24 16

OR
Given _( — 3x) dx J‘(x — 3x) dx
(x-1)(x-2 ~3x+2

B (x —3x+2) 2 _ B 2
j dx j{l e :ldx

- 3x+2
—x—ZI

—'[dx 2.[ 2

~3x+2 ( 3)2 1
=21 -2
2 4
3 1
7573 dx -a
=x-2|lo +C =—1 +c
gx_é_'_l {-[xz a? 2a x+a }
2 2
=x-2log —“|+cC
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X tan x .
17. Letl=[ —0% gy 0
0 secx+tan x

As jg F(x) dx = jg f(a-7x) dx

_" (m —x) tan (1 — x)

0 gec(m— x) + tan (T — x)
t
[ (r-ytanx (i)
0 secx+tanx
By adding equations (i) and (ii), we get
o tan x
2l=m | —dx
0 secx+tan x
Multiplying and dividing by (sec x — tan x) , we get
o] = J-n tan x (sec x — tan x) I

b
0 sec2 X — ’can2 X

T
=7tJ.O (secxtamx—tan2 x) dx

T TU T
=nJ.0 secxtanxdx—n_[o seczxdx+J.0 dx

:n[secx]g —n[tanx]g +n[x]§ =n(-1-1) - 0+ n(n - 0) =7 (n - 2)

= 2=n(n-2) - I:g(n—2)
18. The family of ellipses having foci on x-axis and centre at the origin, is given by
2 2
a“ b

Differentiating w.r.t. x, we get

g+ﬂ(ﬂj:0 = ﬂﬂ:_g

az b2 dx b2 dx aZ
dy ﬂ)
Vax _ x y(dx b2
= - = @ — =
b2 az X a2

Again by differentiating w.r.t. x, we get

d*y dy)z ( dy)

— I 422 —|y- =L

x[y dx? (dx d dx
xZ

The required equation is

>y, (N dy
v -y
xyd 2 (dxj ydx
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19. We are given

(3x2 +y)2—;:x,x>0

dx X
= _—=

dy  3x? +y

2

= ﬂ:M:&xq—z

dx X X
= @—ly:Bx

dx x

This is a linear differential equation of the form % +Py=0Q
x
Here P:—l,Q:?)x
x

_J.ldx

-1
IF.=e 'x =¢ 108% —plogx "

e

y_l _
;—I; 3x dx —3_|.dx

= Yosvic > y=3x2+Cx
x

But, itis given whenx=1,y =1

= 1=3+C = C=-2
y:3x2—2x
OR
Given ydx+xlog(z) dy=2xdy
x
= {xlog(zj—Zx}dy:—ydx
x
Yoy
dx 2x —x log (Z)
x
Let y=ox, = ﬂ=v+x@
dx dx
v ox
vtx—=
dx 2x - xlog (%j
x
dv vx
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20.

=

dv _v-2v+vlogv vlogov-v

dx 2-logwv 2-logo
2-logv dx

dv=—
vlogv-v x
2-1
vlogv—-v x
J-1+(1—logv) dvz-l-@
v(logv-1) X
dx dv  rdx .
—_— | —=|= (i
J.v(logv—l) -[v b ®

Let logv-1=t :1d0=dt
v

o )= I%dt—f%d0= ax

=

=

- ~
Given a=i-j, b=3j-k

dx
X
log|t|—log|v|=1log|x +log]|c|

log

t t
—‘=log|cx| = —=cx
v v

logv -1

ogv-1_

0

(2]

y

X

=CcX

{log (Z) - 1} = cy, which is the required solution.
x

- . A A =
Cc =

7i -k

- - -
b

"+ vector d is perpendicular to both a and

- —
d is along vector a x b

~ ~ A

. IR i ]k o
= d=A(axb)=A|1 -1 0 |=A(@+]+3k)
0 3 -1
- — N ~ nA A ~
Also c¢.d=1 = (7i—k). L@ +]+3k)=1
= M/ +0-3)=1 = }»:l

4
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21. Given, pair of lines

-1
2 3 5 1 0

In vector form equations are

- R A A A
=({—j)+u(2 +3j+k)

x+1 y-2 z-2

v
- A s A a s
and r=(—i +2j +2k) + A (50 +))
- . . A
- A A -
a, =—1i+2j +2k, by, =51 +j
- — ~ ~ N
i ]k
d - N N ~
by xb, =2 3 1|=-i+5/-13k
5 1 0

— — — — ~ ~ A N N A
(a5 —a7) - (by xby) =(=21 + 3] +3K) .(=f +5] —13)
=2+415-26=-9

S e
As we know shortest distance = (@ - a_1>) '(b_z xby)
|y Xby |
_ -9 _ -9
\/(_1)2 +(5)% +(-13)2 J1+25+169
|22 122 nits
V195 | 4195

Lines are not intersecting as the shortest distance is not zero.
22. An experiment succeeds twice as often as it fails.

p = P (success) = %
and g= P (failure) = 13

no. of trials=n==6
By the help of Binomial distribution,

ro=cc, (3 (3

P (at least four success) = P (4) + P (5) + P (6)
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e [ 3 oo () 2
3 3 3)\3 3
4
=(%) E éc, +% 6C. +% 6(:6}
_(2}4[15 2 4}_16 31 49
=|=| | —4+=Xb6+—|=—X—=—
3 9 9 9] 8 9 729
SEGTION-C
23. Let the factory makes x pieces of item A and B by pieces of item.
Time required by item A (one piece) y
cutting = 5 minutes, assembling A
=10 minutes
Time required by item B (one piece) 40 +
cutting = 8 minutes, assembling \
= 8 minutes 30
Total time (0’25)\\
. . 20 1 (8,20)
cutting = 3 hours & 20 minutes,
assembling = 4 hours
Profit on one piece
item A = Rs 5, item B = Rs 6
Thus, our problem is maximized
z=5x+ 6y y toxsey=2a0 %0
Subjecttox>0,y 20
5x + 8y <200
10x + 8y < 240
From figure, possible points for maximum value of z are at (24, 0), (8, 20), (0, 25).
at (24,0), z=120
at (8,20), z=40+120=160 (maximum)
at (0,25), z=150
.. 8 pieces of item A and 20 pieces of item B produce maximum profit of Rs 160.
24. Let X be the no. of red balls in a random draw of three balls.

As there are 3 red balls, possible values of X are 0, 1, 2, 3.
3CO X 4C3 _4x3x2 4

P(0) = = =
© 7C3 7x6x5 35
(D)= °Cix*C, 3x6x6_18
7C3 7x6x5 35

3 4
P() = Cprx™Cy 3x4x6 12

7c3 “7x6x5 35
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25.

3C3><4C0_1><1><6_ 1

P(3)= >

_7><6><5_£

For calculation of Mean & Variance

X

P(X)

XP (X)

X?P (X)

0
1
2

3

4/35
18/35
12/35
1/35

18/35
24/35
3/35

18/35
48/35
9/35

Total

1

9/7

15/7

Mean = Z XP(X) = ;

Variance = 2X 2. P(X) — (£X. P(X))?

OR
Let A, B and and E be the events defined as follows:

A : Student knows the answer
B : Student guesses the answer

E : Student answers correctly

3 2

Then, P(A)==, P(B)=2,

en, P(A)=2, P(B)=
1
P(E/B)=—
(E/B)=~

Using Baye’s theorem, we get

P(A/E)=

P(E/ A)=1

P(A).P(E/ A)

_15 81 _24

3
5

3x3 9

The line through (3, -4, -5) and (2, -3, 1) is given by

x-3 y+4 z+

5

2-3 3+4 1+

-3 4 5
. X _yt4_z+

-1 1 6

x-1 y-2 z-

2-1 2-2 1-3|=0

-1-1 3-2 6-

5

3

3

P(A).P(E/A)+P(BPE/B) 3 .2 1 9+2 11
573

..(0)
The plane determined by points A(1, 2, 3), B(2,2,1)and C (-1, 3, 6)
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x-1 y-2 z-3

= 1 0 -21=0
-2 1 3
0 -2 1 -
= (x—l)‘1 3‘—(]/—2)‘_2 3+(.z—3)‘_2

S (-D@-@-2 (D +E-HD)=

= 2x-2+y-2+4+z-3=0 =

P (-u+ 3, u—4, 6u-D5)is the general point for line (7).

If this point lies on plane (i), we get
2u+6+pu-4+6u-5-7=0 = pu=2

~ P(1,-2,7)is the point of intersection.

2 3 5
26. If A=[3 2 4
11 -2
A=Y agia
| Al
2 -3 5
|A|=[3 2 —4=2(—4+4)+3(—6+4)+5(3—2)
11
=2(0)+3 (- 2)+5()=—1¢o
0 2 0
AdiA=|-1 -9 2
2 23 1
0 -1 -2
L b R P B R ¢
|1 -5 13| |-1 5  -13

Given equations are
2x -3y +5z=16
3x+2y—4z=-4

X+y—-22=-3
Matrix form is
2 -3 5 16
3 2 -4 =| -4
1 1 -2||z -3
AX=B

2x+y+z-7=0

...(ii)

..(0)

...(i)
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From equations (i) and (ii), we get

X 0 1 -2|] 16
yl=|-2 9 23| -4
z -1 5 -13|| -3

= x=2,y=1,z=3
27. We have given

4x-y+5=0 (7))
x+y-5=0 ...(i1)
x—4y+5=0 .. (iif)

By solving equations (i) and (iii), we get (-1, 1)

and by solving (i) and (iii), we get (3, 2) Y

. Area of region bounded by the lines is given by:

[ {(4x +5) - (%5)} de+ [ {(5 Y- (X : 5)} i

_J. |:15_X+E} x+.|.3|:E_5_x:|dx
014 4

3
15x2 15x 15x  5x2 -,
1T "o T s | . '
-1 0x" /5 4 -3

6 — 57590 1 52 3 4 N6 X
15 15\ (45 45 -1 \\
=0- + - -0

s 4) 4 8 27 et
E+£ Es unit. =1
88 2 q- 4!l
OR vY'

Given region is {(x, y):| x + 2| <y <20 -x2 )
It consists of inequalities y | x+ 2|

AY
Y <4/20 — x2 5+

Plotting these inequalities, we obtain the 2 )7
adjoining shaded region.

Solving y=x+2

and y2 =20 - x>
= (x+2)% =202 B R
= 2x2 +4x_16:O X' -4 -3 -2 -1 0 1 2 3 4 X
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or x+4)(x-2)=0
= x=-4,2
The required area

2 5 -2 2

=.|._4 V20 —x dx—J._4 —(x+2)dx—.|._2 (x+2)dx

= z,/20—x2 +§sin_1i ’ + ﬁ+2x _2— ﬁ+2x 2
2 2 V20 2 2 >

_4 _4
5 5

o1 1 -1 2
=8+10| sin ' — + sin —j—2—8
( /5 /5

| .1 2
=-2+10|sin"! — + sin —)
( NG 5

a1 i 2 1
=-2+10sin7} —\/1——+—\/1—-
SR

=-2+10sin"! E+§}—2+10sin‘11

—4+10sin"" L +4+10sin ! (ij+[2—4—8+8]—[2+4—2+4]

=-2 +1o§=(5n — 2) sq. units.

28. Asgiven, the lengths of the sides of an isosceles triangle are 9 + x%,9 +x% and 18 — 2x units.

Using Heron's formula, we get
25=9+x? +9+x? +18-2x* =36 = s=18

A=18(18-9-x%) (18 -9 - x2) (18 — 18+ 2x%) =/18(9 — x2)(9 - x2)(2x2)
A=6x(9 —xz)
A=6(09x-x%) (i)

Differentiating (i) w.r.t. x
A _ 69— 322)
dx

For maximum A, d_A: 0
dx
= 9-3x2=0 = x=t+3

Now again differentiating w.r.t. x

2
%:6(—63():— 36x
dx
2
Atx =43, d—f=—36ﬁ<0

dx
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2
Atx=-3, %=36«/§>0
dx

. For x = /3, area is maximum.
3/2
29. -I.O | x cos mx | dx
As we know that

cosx=0 = x=(2n—1)£,neZ

2
1 3
costx=0 = x==,—
22
1
For 0<x<5, x>0
cosTx>0 = x cosmx >0

For l<x<§, x>0
2 2

cosmtx<0 = xcosmx<0

3/2
jo | x cos mx | dx

1/2 3/2 .
_IO X COS L X dx +fl/2 (—=x cos mx) dx ...()
I I
sin mx Y2 1/2 _ sin mx x sin %/ 2 3/2 sin mx
=|x - 1. dx — - ———
T 0 n n g, V2 n

X 1/2 X 3/2
= [— sin mx + — Ccos nx} — {— sin Tx + — Ccos nx}
s o 0 ” n 1/2

1 1 ( 3 l) 5 1
= —-|—0—— —_ - - - = — - —
27 2 2n 2n) 2m g2

2. Given f:R—Rand g:R— R defined by
f(x)=sinx and g(x)=5x>

90f(x) = g [f(x)] = g (sin x) =5 (sin x)? =5sin? x

s sl

M@+ @] _[5 x+67 [5
{4(x)+(5)(2) }_M - Luno}M

3. Given :
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Comparing both sides, we get

x+6=>5 = x=-1
Also, 4x+10=6
= 4x=-4 or x=-1
x=-1

b+c c+a a+b
11. We have to prove|c+a a+b b+c :Z(Sabc—a3 —b3—c3)
a+b b+c c+a
b+c c+a a+b

L.H.S c+a a+b b+c

a+b b+c c+a

2a+b+c) 2a+b+c) 2(a+b+c)
c+a a+b b+c [By applying Ry = R; +(R, +R3)]

a+b b+c c+a

a+b+c a+b+c a+b+c
=2 c+a a+b b+c
a+b b+c c+a

1 1 1 1 1 1
=2@(a+b+o)|-b - -al=2(-)%(@@+b+o)|b ¢ a
—C -a -b c a b

ApplyingC; -C; -C, ,C, -C, =»Cy

0 0 1
=2(a+b+c)|b-c c-a a=2(u+b+c){
c—-a a-b b
=2(a+b+c)[(b-c)(a-b)—(c—a)(c—a)
:2(a+b+c)(—a2—bz—c2+ab+bc+cu)
:2(3abc—a3 -b3 —c3)= RHS Hence Proved.

OR

b-c c-a

c—a a-b

|

We are given

Al o)
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14.

17.

21. Plane passing through the point (0, 0, 0) is

7 5 B
- 3 2]

M 1
= =

13 2

1 1
e =

_0 -1

1 0
- 0

1 0
= =

_O 1
Hence, A7l =

4 1=
=tan
1+xl1

= (tan 11—tan! X) —(tan~

f(x) =tan -1 (%) —tan! [
X
a J— tan ! (

[By applying Ry <> R,]

A [By applying Ry =R —2R,]
17
3 A [By applying R, — R, — 3R]
-2
_3 A [By applying R; — R; + R,]
27
3 A [By applying R, ——R,]
-2
3
x+2
1-2x
x+2
1-2x
lx+tan_12) (.'ta 2=
+a

1

—tan '1-tan ' 2-2tan"! x

Differentiating w.r.t. x

i =-—2

1+x
(x+2)ifx+2>0 ie, x>-2
—(x+2) ifx+2<0ie,x<-2
-2

h+ﬂ={
Ji |x + 2ldx = f_5

{_
-

25

=2+—+—+2=29
2 2

-2
2
+ {x_ +2x
-5 -

-—+10
2

|
SO

(x+2)dx+f2 (x+2) dx

_4
i

5 45

5

2

a(x=0+b(y-0+c(z-0=0 ...()

Plane (i) passes through the point (3, -1, 2)

3a—-b+2c=0

.. (i)
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23.

Also, Plane (i) is parallel to the line
x-4 y+3 z+1

1 —4 7
a-4b+7c=0 ... (1)
From equations (i), (if) and (iif)
Xy oz
3 -1 2|=0
1 -4 7
-1 2 3 2 3 -1 0
- Ylaa 717V 7| TE 4T
= x[-7 +8]-y[21 - 2]+z[-12+1]=0
= x=19y-11z=0
and in vector form, equation is
— A A~ A
r.(i-19j -11k)=0
SECTION-C
3x-2y+3z=-1
2x+y-z=6
4x -3y +2z=5
Now the matrix equation form of above three equations is
3 2 3| x -1
2 1 -1|ly|=| 6
4 -3 21|z 5
ie, AX=B = X=A"'B
we know that A7l = ﬁ Adj. A
3 2 3
|Al=]2 1 -1
4 -3 2
3 1 -1 ) 2 -1 3 2 1
= + +
-3 2 4 2 4 -3
=-3+16-30=-17%0
-1 -8 -10 -1 -5 -1
Adj.A=|-5 -6 1l =| -8 -6 9
-1 9 7 -10 1 7
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15 -1
Al Ll 5 6 9
70 1 7
1 5 -17[-1
x=Aa"B=—L1] 8 -6 9| 6
Va0 1 5
x 347 [ 2
y =—% 17 |=| -1
2 51 |-3

By comparing both sides, we get
x=2,y=-1,z=-3

3/2
24, .[—1/ | x sin 7 x| dx

As we know
sin® =0 = 0=nm, ne”Z
sinmx=0 = x=0,1,2,...
For-1<x<0,
x<0,sintx<0 = xsinmx>0
ForO<x<1,
x>0, sinmtx>0 = xsinmx>0

For1<x<§,
2

x>0,sintx<0 = xsinmx<0

3/2
J._l/ | x sin mx| dx

1 3/2
-[—1 X sin mx dx + -[1 / (—x sin mx) dx

[ (cos mx) ! 1 — COS TTX — Cos TX
=|x- —J. 1. dx —| x+ ———
T 1 1 T T

3/2

1

r 1
X . X .
= ——COS7T.X'+—2511’1TCX:| —|:——COSTE.7C+—SII’1TCX:|
-1

T T T i 1

TCZ

't g2 m| lm om

T

3/2

= l.l,_l+L+l:|:|:l+0+l_0}_|:0_iz_l:|:L+E—ﬂ.
s

1. Given f(x) = 27x3 and g(x) = x1/3
(g0f) () = g [f()]= g [27x 3] =[27x3]"/ 3 = 3x
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7. Given,

3 47[x] [19 3(x)+4(1) ] [19
- {2 x}M_LS} - [(2)(x)+(x)(1)}_{15}

=[5

Comparing both sides, we get

3x+4=19 and 3x=15
= 3x=19 -4, 3x=15
= 3x =15, x=5
o x=5
13. We have to prove
a+bx? ¢+ dx? p+qx2 b d g
ax?> +b o +d px2+q =(x*-1la ¢ p
u v w u vw
a+bx® ¢+ dx? p+qx2
LHS =|ax®>+b cx?+d px2+q
u v w

Multiplying R by x? and dividing the determinant by x?

ax? +bxt ox? +dx? pxz + qx4
=L2 ax? +b ex? +d px2+q
X u v w
Applying Ry - R{ - R,
bxt -1 d@Et-1)  g@x*-1)
=i2 ax? +b ex? +d px2+q
X u v w
b d q
4 —
- 21 ax?+b o +d px2+q
X u v w
Applying R, - R, - R;
b d q
= -1 ax?  ox? 2
X u v w
2.4 q b d g
1
=1 (x2 ) p —(x*-1]a ¢ p | = RHS
X u voow u voow
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17.

OR

Gi A 6 5
iven =5 4

We can write A=IA
1 17 [1 0}
= A

5 4| |0 1

[By applying Ry = R = R,]
1 1] 11 -1 A

- 5 4/7[0 1

[By applying R, — R, —5R]

1 1 1 -1
= A
0 -1 -5 6

[By applying R; — Ry + R,]

1 0] [4 5
= A
0 -1] [-5 6}

[By applying R, ——R,]

1 0] [4 5
= A
{0 1} 5 —6}

o s

A1 -4 5
15 -6
Given x=a l:cos t + log tan %} ...(0)
y=a(l+sint) ...(i)
Differentiating equation (i) w.r.t.
dx . 1 2t 1 . 1
—=a4—sint+ F-sect oo =a —smt+ﬁ
dat [ tan — 2 ZJ { 2 sin — cos —J
2 2 2
dx . 1 —sin?t+1 cos? t
= —=as—sint+ =a =qa
dt sin f | sint | sin ¢
Differentiating equation (ii), w.r.t. ¢
@=a(0+cost) =acost
dt
fxsi
Now, ﬂzﬂxﬂ_acos Xsmt:tant

dx dt dx - a C052 t
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Now again differentiating w.r.t. x, we get

2
Mzi(tant)zseczt.ﬂ
A2 dx dx
2 sint 1 4 .
=sec” t. =—sec t.sint
acos“t 4
1
19. LetI=I x2(1-x"dx
0
1 a a
= 1:%(1—@2n—a—@de cjbﬂ@dxzkfm—@d@
1
= d-2x+x®)x" dx= ! X = 2™t 2y dy
0 0
B xn+1_2 x?‘l+2 xn+3 1_ 1 ~ 2 1
n+1 "n+2  n+3 , Mtl m+2 n+3

_(n+2)(n+3)-2m+1)(n+ 3 +n+1)(n+2)

- (n+1)(n+2)(n+ 3)
_n2+5n+6—2n2—8n—6+n2+3n+2_ 2

- (n+1)n+2)n+ 3) C(m+ D+ 2)n+3)

21. Sum of given vectors is
F=ia2f 3k Al 4] —5F =L+ 07 + 6] - 2k
We have given
(1 +2] +4k).7=1
[(1+24)7 +6] — 2K]
1+1)2% +36+4

= (1+M+12-8=+1+3)2 +40
= A+5=41+21)2 +40

Squaring both sides, we get
A +100+25=1+24+ 1A% +40

= ((+2]+4k). =1

= 8h=16 = A=2
2 3
23. Given A=| 1 3 -1
-2 1
and 2x+y+3z=9 ...(0)
x+3y-z=2 ...(11)

2x+y+z=7 ...(7)



Examination Papers — 2010

239

As we know ATl = Adj. A
| Al
A i ; 3 o3 bo-h gt
[Al= Il il R S e - T B Il
2 1 1

=2(4)-1(-1)+3(7)=30%0

4 1 7174 2 -10
Adj.A=| 2 8 -4|=[1
10 5 5| (7 -4 5

4 2 -10
Al-Lll1 g s

307 —4 5

Matrix equation form of equations (i), (ii), (iii), is given by

2 1 31 x 9
1 3 -1f|ly|=|2
-2 1 1 L 7
ie., AX=B = X=A"'B
4 2 -107[9
= X=L 1 8 5112
30 7 -4 5_ 7
x -30 [x] [-1
y =% 60 = y]= 2
z 90 z 3

By comparing both sides, we get
x=-1,y=2, z=3
27. Let side of square be a units and radius of a circle be r units.
It is given,

4a+ 2nr =k where k is a constant = r = k—4a
21
Sum of areas,A=zz2 +7r?
2
k-4
= A=a’ +1 ? =az+i(k—4:a)2
21 4n

Differentiating w.r.t. x
2(k-4
A _ppv L (k- aa). ()= 20— 2K
da 4T T
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For minimum area, Czli_A =0

a
2(k—-4
S 2q- 24
T
-4
- 2a:2(k a) 2a:2(2m)
b i
[As k = 4a + 2nr given]
= a=2r

Now again differentiating equation (i) w.r.t. x

2
uzz_z(_4):2+§
da? T T
2
ata=2m, d—A:2+§>0
da? T

.. For ax = 2r, sum of areas is least.
Hence, sum of areas is least when side of the square is double the radius of the circle.




EXAMINATION PAPERS - 2011

CBSE (Delhi) Set-I

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1.
2.

All questions are compulsory.

The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

Use of calculators is not permitted.

SECTION-A

Question numbers 1 to 10 carry one mark each.

1.

State the reason for the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} not to be
transitive.

Write the value of sin [g _sin! (— %ﬂ

. . i
For a 2 x 2 matrix, A = [a;], whose elements are given by a;; = -, write the value of aj,.
J

5-x x+1

For what value of x, the matrix [ 4

} is singular?
Write A™! for A = [2 5}
13
Write the value of I secx(secx + tan x) dx
dx
¥ +16

For what value of ‘a’ the vectors 2/ — 3] + 4k and af + 6] — 8k are collinear?

Write the value ofJ.
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9. Write the direction cosines of the vector — 27 + ] — 5k.

10. Write the intercept cut off by the plane 2x + y — z=5 on x—axis.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11. Consider the binary operation* on the set {1, 2, 3, 4, 5} defined by a * b = min. {a, b}. Write the
operation table of the operation *.

12. Prove the following:

_1| V1+sinx +4/1-sinx | «x .
cot ==,x€l0,—

Jl+sinx— 1-sinx | 2 4
OR
Find the value of tan ! (fj —tan~ ! (ﬂ]
y xX+y

13. Using properties of determinants, prove that
—a% ab  ac
ba -b> be |=4a’b%c?

ca cb —c?

14. Find the value of ‘a’ for which the function f defined as
asinz(x +1), x<0
f()=1 tan x= sin x

x3

x>0

is continuous at x =0.

2
. ) x°+1
15. Differentiate x¥“5* + ——w.r.tx
x° -1

OR
dZ
If x=a(® -sinB), y =a(1l+ cos0), find —Z
dx
16. Sand is pouring from a pipe at the rate of 12 cm3/s. The falling sand forms a cone on the
ground in such a way that the height of the cone is always one-sixth of the radius of the base.
How fast is the height of the sand cone increasing when the height is 4 cm?
OR
Find the points on the curve X%+ y2 — 2x — 3= 0at which the tangents are parallel to x—axis.

17. Evaluate: f& dx

Va2 +4x+10
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18.

19.

20.

21.

22,

OR

Evaluate: .[ 2x dx

(x +1)(x +3)

Solve the following differential equation:

e tanydx+(1-e¥)sec? ydy=0
Solve the following differential equation:

d
cos? x—y+y=tan X.

dx
- - -
Find a unit Vector perpendicular to each of the vectors a+ b and a- b where 4

:31+2]+2kandb :1+2]—2k.

Find the angle between the following pair of lines:
—x+2 — — —
x+2 _y-1_z+3 and x+2_2y-8_z-5
-2 7 -3 -1 4 4

and check whether the lines are parallel or perpendicular.

Probabilities of solving a specific problem independently by A and B are % and 13

respectively. If both try to solve the problem independently, find the probability that (i) the
problem is solved (ii) exactly one of them solves the problem.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

Using matrix method, solve the following system of equations:
2 3 .10 4 6 5 6.9 20

—t—t+—=4,———+=-=1,—-+—-—=2, x,y,z20
x y z X oy z Xy z
OR
Using elementary transformations, find the inverse of the matrix
1 3 -2
-3 0 -1
21 0

Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum
area.

Using integration find the area of the triangular region whose sides have equations
y=2x+1,y=3x+1and x=4

n/2
Evaluate: J.Z sin xcosxtan ! (sin x) dx
0
OR
n/2
X sin x cos x
Evaluate: I sm—cos4 dx

0 Smn X+Ccos X
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27.

28.

29.

Find the equation of the plane which contains the line of intersection of the planes
I dN A~ A i A A A

r.(i+2j+3k)-4=0, r.(2i +j-k)+5=0and which is perpendicular to the plane
— A~ N A

r.(51 +3j — 6k) +8=0.

A factory makes tennis rackets and cricket bats. A tennis racket takes 1-5 hours of machine
time and 3 hours of craftman’s time in its making while a cricket bat takes 3 hours of machine
time and 1 hour of craftman’s time. In a day, the factory has the availability of not more than
42 hours of machine time and 24 hours of craftsman’s time. If the profit on a racket and on a
bat is ¥ 20 and ¥ 10 respectively, find the number of tennis rackets and crickets bats that the
factory must manufacture to earn the maximum profit. Make it as an L.P.P. and solve
graphically.

Suppose 5% of men and 0.25% of women have grey hair. A grey haired person is selected at
random. What is the probability of this person being male? Assume that there are equal
number of males and females.

CBSE (Delhi) Set-Il

Only those questions, not included in Set-I1, are given.

9.

10.

15.

16.

19.

20.

23.

29.

Write the value of tan ~ ! [tan %}

sec2 X

Write the value of dx.

cosec”x
Form the differential equation of the family of parabolas having vertex at the origin and axis
along positive y-axis.
i ~ ~ A~
Find a vector of magnitude 5 units, and parallel to the resultant of the vectors a =2i + 3j — k
N
and b =i-2j+k.
Bax+b, ifx>1
If the function f (x) given by f (x)=1 11,  ifx=1
S5ax-2b, ifx<1

is continuous at x =1, find the values of a and b.
Using properties of determinants, prove the following:

Xy oz
¥y 2 =apz(e- ) (-2 - x)
x3 y3 Z3

Bag I contains 3 red and 4 black balls and Bag II contains 5 red and 6 black balls. One ball is
drawn at random from one of the bags and is found to be red. Find the probability that it was
drawn from Bag IL.

Show that of all the rectangles with a given perimeter, the square has the largest area.
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CBSE (Delhi) Set-Ill

Only those questions, not included in Set I and Set 11, are given.

1.

11.

12.

13.

14.

23.

24.

Write the value of cos! (cos %t)

Write the value of Im dx

COS2 X

Using properties of determinants, prove the following:
x+4 2x 2x
2 x+4 2x [=(Gx+4)(4-2?
2x 2x  x+4

Find the value of a and b such that the following function f(x) is a continuous function:
5x<2
fx)=1ax+b;2<x<10
21;x=10
Solve the following differential equation:

A +y?)(1 +logx) dx +xdy=0
- — - - - =
If two vectors a andb are such that | a|=2, |b|=1 and a-b =1, then find the value of
- -
(3a-5b)(2a+7Db).

A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Show that of all the rectangles of given area, the square has the smallest perimeter.
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==/’ +Solutions

CBSE (Delhi) Set-

SECTION - A
1. Risnot transitive as
(1,2)eR, (2,1)e RBut(1,1)¢R

[Note : A relation R in a set A is said to be transitive if (a,b)e R, (b,c)eR = (a,c)€ R

Va,b,ceR]
2. Let sin_l(—l)=6 -.-—1e[—1,1]:>ee[—3,5}
2 2 2
. . . b
= sin@=-— = sm6=sm(—g)
= - [_E,E} - sm—l(__j?_
6 2 2 6
Now, sin{z—sin_1 (——ﬂ=sin[£—(—£ﬂ
3 6
. (n n) . (2n+n)
=sin|—+— |=sin
3 6 6
3n b
=sin —=sin —=1
6 2
3. aijzi_ = 5112:l [Herei=1and j=2]
j 2
5-x x+1]|. . )
4, If 5 is singular matrix.
5-x «x+1
then ‘ ) 4 =0 [.Asquare matrix A is called singular if| A| = 0]
= 46-x)-2(x+1)=0
= 20-4x-2x-2=0 = 18-6x=0
= 6x=18 = x=%=3

5. For elementary row operations we write

A=IA
2 5 1 0
= = LA
N
1 3 01
= =

2 5 1 0

2 s ol

Applying R; <> R,
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(1 3] [0 1 )

= 0 _J = L _2} A Applying R, =R, - 2R,
(1 0 3 -5 .

= 0 _J ={1 _JA Applying R; = R, + 3R,
1 0] [3 -5 ,

= 0 1} = {_1 2} A Applying R, —(-1) R,

3 -5 4 3 -5
= I =[_1 2}4 = A ={_1 2}

[Note : B is called inverse of A if AB= BA =1]
Isec X (sec x + tan x) dx p
v — (tan x) = sec? x

=.|.sec2xdx+.[secx.tanxdx dx
=tan x +secx +C and di(secx):secx.tanx
X
,[ dx :,[ dx
x2 +16 ° x? +42
=l-tan_1£+C dx =1tan_1f+c
4 4 x2+a a a

If27 - 3] + 4kand af + 6] - 8k are collinear

2 -3 4 2X6 2x-—8
then —=—=— = qa= or a=

a 6 -8 -3 4
= a=-4

—

- - -
[Note : If a and b are collinear vectors then the respective components of a and b are
proportional.]

Direction cosines of vector —2i + f — 5k are
-2 1 -5
J22 412452 22412 +(52 22 +12 +(-5)?
-2 1 -5
V30" 30 " /30

Note : If [, m, n are direction cosine of ai + bf + ck then

a b c
l: , m= ; nN=————¥——
le +b?% +c? ,laz +b?% + 2 ,laz +b?% + 2
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10. The equation of given plane is
2x+y—-z=5
= 2 Z z = ad + Z + = =1
5 5 5 5/2 5 -5
Hence, intercept cut off by the given plane on x-axis is % :
[Note : If a plane makes intercepts 4, b, ¢ on x, y and z-axis respectively then its equation is
E + Z + E =1 ]
a b c
SECTION - B
11. Required operation table of the operation * is given as
* 1 2 3 4 5
1 1 1 1 1 1
2 1 2 2 2 2
3 1 2 3 3 3
4 1 2 3 4 4
5 1 2 3 4 5
[ JT+sinx ++1-sinx
12. LHS. =cot™!
J1+sinx - /1-sinx
-1 [ T+ sinx +4/1—sinx J1+sinx +,/1—sin x
=co
Jl+siny— f1-sinx /1+sinx+,/1-sinx
1 I (y1+sin x + /1 -sin x)?
=co
(J1T+sin x)2 = (J1 - sin x)?
- [1+sinx+1 —sin x +2,/(1 +sin x) (1 - sin x)

1+sinx—1+sinx

|

2+24/1-sin?
=cot™! smot v XE (0, Ej
2sin x 4
L 0 -
_1(1+Cosx) = U<x<~
= COt —
sin x X T
= 0< 5 < §
2 cos? X X T
=cot™! 2 = —€ (O, —) c (0, m
2 8

Zsinf.cosE
2 2
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=cot™! (cot f)
2

-X_RHS.
2
OR
x_ X7y
tan | X |- tan~! 7y =tan ! Y Xy Herez.x_y>—1
y xty 142 X7Y y xty
y x+y
2 2
—tan~ 1| X Ty -xy+y % y(x+y)
y(x+y) xy+y? +x% —xy
2 2
=tan_1 Xty =tan_1 (1)=E
x% +y? 4
—a® ab  ac
13. LHS.=| ba -b> bc
aa b —c?
—-a b c
=abc| a b c Taking out factor a, b, ¢ from R{, R, and R 5 respectively
a b —c
-1 1 1
=a%b%c?| 1 -1 1| Taking out factora, b, c fromC;,C, and C 5 respectively.
1 -1
0 0 2
=a?b?c*|1 -1 1| ApplyingR, >R, +R,
1 -1
=a?b%c?[0-0+2(1+1)]
= 44%b*c* =RHS.
14. - f(x)is continuous at x = 0.
= (L.H.L. of f(x) at x = 0) = (R.H.L. of f(x) at x =0) = f(0)
= lim f(x)= lLm f(x)=f(0) ()
x— 0" x>0t
Now, lim f(x)= lim asin 2 (x+1) [ f()=asin Z(x+1), if x< o}
x— 0 x—0 2 2
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15.

. . (n T j
lim asin|=+=x
x—0 2 2

. i
Iim acos—x=a.cos0=a
x—0 2

lim+ f(x)= lim

x =0 x—0 X

tan x — sin x {
— .

sin x

—sin x
. COS X

lim

x—0 x3

. sin x — sin x.cos x
lim =1
x—0 Cosx“xs x—0

lim

2

Also, f(O):asing(0+l)
. T
=asm-—=a
2

Putting above values in (i) we get, a = %

2
x +1
Lety:xxm”+—2
x =1
2
x°+1
Lety=u+v whereu=x"®"% v=
2
x° -1
dy_du+dv
dx dx dx
X COS X

Now, u=x

f(x) =

COSXx.X

3

tan x — sin

X

3 xif x>0}

sin x (1 — cos x)

{ 1 - cos x =2 sin? g}

...(7)  [Differentiating both sides w.r.t. x]
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Taking log of both sides we get

logu=logx*“** =  logu=xcosx.logx

Differentiating both sides w.r.t. x we get

1 du . 1
—.—=1.cos x.log x + (- sin x) . x log x + — . x cos x
u dx x
1 du .
—.—=cos x.log x—x.log x.sin x + cos x
u dx
?=xxcosx{cosx.logx—xlogxsinx+cosx}
x
. 1
Again, V= 5
x° -1

@z(x2 ~1).2x—(x% +1).2x

dx (x2 —1)2
dv 2x3 —2x—2x3 —2x_ —4x
dx (xZ _1)2 (x2 _1)2
Putting the values of du and do in (i) we get
dx dx
Ay _ g cos x {cosx.logx—xlogx.sinx+cosx}—L
dx (x% -1)2
X Cosx . 4x
=X {cosx.(1+1ogx)—xlogx.siny - ———
(x? -1)>
OR
Given, x=a(0 —sin 0)
Differentiating w.r.t. (0) we get
dx .
—=a(l-cos0 (i
TR ) ()
y=a(l+ cos0)
Differentiating w.r.t. 6 we get
g—gza(—sine)z—asinﬁ ...(i)
dy
Now, ﬂ . Lme [Putting values from (i) and (i7)]
dx dx a(l-cos8)
dae
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16. LetV, r and & be the volume, radius and height of the sand-cone at time ¢ respectively.

Given, d—V =12em 3 /s

dt
h="" = r=6h
6

Now, Vzénrzh = V:%Tr36113:1211;h3

Differentiating w.r.t. t we get

L

dt dt
- dh__12 [ d—V:12cm2/s}

dt  36mh? dt

{dh} 12 1
- 2 =— "= =" _cm/s.
dt ;-4 36mx16 48n
OR

Let required point be (x;, y;) on given curve X%+ y2 -2x-3=0.
Now, equation of curve is

x? +y2 -2x-3=0
Differentiating w.r.t. x we get

—2x+2
2x+2y.ﬂ—2:0 = @:x—+
dx dx 2y
2x;+2 -x;+1
dx (xl,yl) 2]/1 yl
Since tangent at (x{, ) is parallel to x-axis.
Slope of tangent = 0
- 1
= (ﬂj = O et xl + = 0
dx (xl,yl) yl

Since (x4, y7) lies on given curve x? + y2 -2x-3=0.

X2 +y? —2x,-3=0
= 12 +y? -2x1-3=0 [ x; =1]
= yi=4 = yp=t2

Hence, required points are (1, 2) and (1, -2).
[Note : Slope of tangent at a point (x;, y;) on curve y = f(x) is (ﬂ

]
dx)(xlr ¥1)
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17. Let, 5x+3=Adi(x2+4x+10)+B
X
= 5+3=A2x+4)+B = 5x+ 3=2Ax+(4A + B)
Equating coefficient of x and constant, we get
2A=5 = =% and 4A+B=3 = B=3—4x%=—7
D (ox+4)-7
5x+ 3 Py -
Hence, I X dx=J.2 dx
x% +4x+10 Jx2 +4x+10
2x+4d
=%f 2x : _7-[ [ 2 =
x“ +4x+10 x“ +4x+10
5 .
=—1,-7I ...(1
o 2 (@)
2x+4)d
where Il =J‘M and 12 :J.L
JxZ +4x+10 x% +4x+10
2x+4)d
Now, Iy = M
11x2+4x+10
2 —
:J-E:J-Z_Uz dz Letx” +4x+10=z
z 2x+4)dx=dz
7%+1
z
== 41C,=2vz+C
-1/2+1 ! !
I, =2x? +4x+10 +C, )
Again Izz-l.L
Jx? +4x+10

_ dx =J- dx
\/x2+2-2~x+4+6 \/(x+2)2+(«/€)2

=log|(x+2) +(x +2)2 +(V6)? | +C,
I, =log|(x+2) +x% +4x+10|+C, ....(i)

Putting the values of I and I, in (i) we get
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[=———— AR dx——x21H +4x+10 =7 log| (x +2) + 2% +4x +10| +C
wlx +4x+10

[whereC =%C1 —7C2}

=54x2 +4x+10—710g|(x+2)+,/x2 +4x+10|+C

OR

Letx? =z = 2xdx=dz

2x dx 3 dz

Iu2+1ux2+3)_jﬁ+1HZ+$

Now, 1 = A + B ...(0)

z+D)(z+3) z+1 z+3

1 A(z+3)+B(z+1)

@+1)(z+3)  @+1)(z+3)
= 1=A@z+3)+B(iz+1) = 1=(A+B)z+(3A+DB)
Equating the coefficient of z and constant, we get

A+B=0 ... (i)
and 3A+B=1 ... (iii)

Substracting (ii) from (iii) we get
2A=1 = A= 1
2

B=_1
2
Putting the values of A and B in (i) we get
1 11
C+1)(E+3) 2(z+1) 2(@z+23)
J- 2x dx

u2+nu2+m=J&+D@+$

:J‘ 1 3 1 dz— dz _lJ‘ dz
2(z+1) 2(@z+3) 29z+1 27z+3

%log|z+1|— log|z+3|+C=%1og|x2+1|—%log|x2+3|
1 ) 241 Note: log m + log n =log m.n
5% 2 +3 and logm-—logn=1logm/n
2
1
=log i +C

2 +3
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18. ¢ tan ydx+(1—e”) sec? ydy=0

2
d X
= (1-e¥)sec? ydy=—e* tanydx = Se€ YA _ TC gy
tan y 1-¢"
Integrating both szldes we get Let tan y=2
X
N J‘SQC ydyzj‘_e cix = sec? ydy=dz
tan y 1-e Also, 1-e¢* =t
dz _pdt = —eYdx=dt
= = —
z t
= logz=logt+logC = z=tC
= tany=(1-¢%).C [Putting the value of z and ¢]
19. cos? x.ﬂ+y:tanx
dx
t

= @+ 12 Y= a112x = @+sec2 xy =sec? x.tan x

dx  cos® x cos” x dx
The above equation is in the form of, % +Py=0Q

x

where P = sec? x,Q= sec? x.tan x

LE. = eJ’P dx _ ej'secz xdx _ tanx
Hence, required solution is

ny.P.:jQ xLE dx+C
= y.eta“x:J'seczx.tanx.etanxdx+c
Let tan x=z
= yetan? =jz.ezdz+C )
= sec” xdx=dz

= y.e™ Y =z e” —'[ezdz+C = ™Y =zef - +C

y_etanx :tanx.etanx _etanx +C
= y=tan x—1+C.e ¥

20. Given
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- - > -
Now, vector perpendicular to(a + b)and (a — b)is

(a+b)x(a-Db)

Il
N = =
O = o
= O &)

=(16-0)1 - (16— 0) ] +(0 - 8) k=16 — 16] — 8k
- = - -
. Unit vector perpendicular to (a + b) and (a - b)is given by

. (a+0)x(a-b)

- - -
[(a+b)x(a-"D0)|

16/ —16] — 8k . 8(2f -2 -k
V162 + (<162 +(-8)% 8422 +2% 412

2%-27-k (2. 2. k
- - =+ —1——=] =
NG) 3 33

~

| +

I+

I+

>

i ¥ k

Il
I+
W N
W N

W=

21. The equation of given lines can be written in standard form as
x=2 y-1 z-(=3)

2 7 -3
x=(-2) y-4 z-5

-1 2 4

and

— —
Ifb; and b, are vectors parallel to lines (i) and (ii) respectively, then

— N ~ A~ - N N N
by =20 +7] - 3k and by =7 + 2] + 4k

— —

Obviously, if 6 is the angle between lines (i) and (ii) then 0 is also the angle between b, and b, .

[0y 1[0y |

~ (2 +7] = 3k) . (1 +2] + 4k)
V22 472 +(=32 J(-1)? + 2% + 42
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-2+14-12
V62 .21

= 9=E
2

Angle between both lines is 90°.
Hence, given lines are perpendicular to each other.

22. Let A and B be the events that the problem is solved independently by A and B respectively.
1 1
P(A)=— and P (B =—
(A)=7 (B)=-

P (A’) = Probability of event that the problem is not solved by A

=1-P(A)
1.1
2 2
P (B’) = Probability of event that the problem is not solved by B
=1-P(B)
1.2
3 3
(i) P (event that the problem is not solved) = P (event that the problem is not solved by A and B)
=P(A’NnB)
=P(A")x P (B’) ['* A and Bare independent events]
1.2 1
=— X —=—
2 3 3
. P (event that the problem is solved) =1 — P (event that the problem is not solved)
3 3

(ii) P (event that exactly one of them solves the problem)
=P (solved by A and not solved by B or not solved by A and solved by B)
=P(AnB)+P(A"NB)
=P (A)x P(B")+P(A")x P (B)
1.2, 1.1 1 11
=—XZ4+=—X===4+2==
2 3 2 3 3 6 2
[Note : If A and B are independent events of same experiment then

(i) A’ and Bare independent (if) Aand B’ are independent (iii) A" and B are independent]



258 Xam idea Mathematics—XII

SECTION - C

23. Letl=u,l=v, =w
X y

N | =

Now the given system of linear equation may be written as
2u+3v+10w=4, 4u-6v+5w=1 and 6u+9v—-20w=2

Above system of equation can be written in matrix form as

AX=B = X=A!B (i)
2 3 10 u 4
where A=|4 -6 5|,X=|v|,B=|1
6 9 -20 w 2
2 3 10
|Al=|4 -6 5|=2(120 — 45) - 3(-80 — 30) + 10 (36 + 36)
6 9 =20
=150+ 330 +720=1200# 0
Foradj A:
Ay =120-45=75 Ay = —(-80-30) =110 Az =36+36=72
Ay == (-60-90) =150, A,, =-40-60=-100 Ayy =—(18-18)=0
Ay =15+60=75 Ay =—(10 - 40) = 30 Ay =-12-12=-24

75 110 72 75 150 75
adj. A=|150 =100 0| =/110 -100 30

75 30 24| |72 0 24
75 150 75
At =L agia=—L |10 100 30
Al 1200

72 0 -24

Putting the value of A7l Xand Bin (i), we get

[u] 75 150  75]|[4
vl=—|110 -100 30||1
w| PP 7 0 —24]2
(o] [300 +150 + 150
v |=—L | 440-100+ 60
w| % 2ss40-48
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u 600
= v :L 400
» 1200 240
u 1/2
= v|=(1/3
w 1/5

Equating the corresponding elements of matrix we get

u:l,v=l,w=l = x=2,y=3,z=5
2 3 5
OR
1 -2
Let A=|-3 0o -1
2 1 0

For finding the inverse, using elementary row operation we write
A=1IA

1 3 =2

= -3 0 -1|=

2 1 0

0
1 A
0

— O O

0 0

1
0
0
Applying R, = R, + 3Ry and R; — R3 - 2R, we get
1
3 1 0]A

= 0 9 7=

. 1
Applying R; = R - 5 R,

1 0 1/3 0 -1/3 0
= 0 9 -7 |=| 3 1 0|A
0 -5 4 -2 0 1

Applying R, — % R,

0 1/3 0 -1/3 0
= 0 1 -7/9|=|1/3 1/9 0|A
10 -5 4 -2 0 1
Applying R; — R3 +5R,
(1 0 1/3 0 -1/3 0
= 0O 1 -7/9|=| 1/3 1/9 0|A

00 1/9 -1/3 5/79 1
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24.

1 0 0 1 -2
= 0 1 0 |= -2 4
0 0 1/9) |-1/3 5/9
Applying R; = 9R 5
1 0 0 1 -2 -3
= 0 1 0|=2 4 7|A =
10 0 1 -3 5 9
1 -2 -3
Hence, Al =2 4 7
-3 5 9

-3
7 A
1
1 2 -3
I=|2 4 7]|A
3 5 9

Let x and y be the length and breadth of a rectangle inscribed in a circle of radius r. If A be the

area of rectangle then

A=xy

A= x.1l4r2 ~-x2

AABC is right angled triangle

dA 1 [
£ sz.Tx(—Zx)—k 47’2—3(2 = 41’2=x2+y2
244r° —x
= y2 =42 —x?
dA 2x2 P .
— = 4+ .\4r° —x = 2 — 2 ¢
dx TR = y=q/4r° —x (@)
2./4r X
dA _ —x2 442 =2
dx ,4r2 _y2 D c
2 5.2 )y
ﬁ:—élr 2x (@) V]
dx 4% —x? r
For maximum or minimum,ljl—A =0 A X B
x
= I g o 2 —a? = x=+/2r
1/4r2 -x?
1x-2
1[47’2 - x? .(—4x) —(4r2 —2x2).—x
2 2 2
N d A 24/4r° —x
ow, =

a —495(4;*2 —x2) +x(4r2 —2x2) 3

x{—16r2 +4x? + 42— 2x2}

(4% — x2)3/2

(4% — x2)3/2
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B 36(—121’2 +2x2)
_'(472__x2)3/2
d2A V2 (-12r% +220%)
dx? =2 (4r2 —21’2)3/2
VZrx-8? _gyar® 40
(2’,2)3/2 2\/5,,3

Hence, A is maximum when x = v/2r.

Putting x = /27 in (i) we get

y= 1[4r2 — 22 =2
ie,x=y=~2r

Therefore, Area of rectangle is maximum when x = y i.e., rectangle is square.
25. The given lines are J
y=2x+1 ..(0) 41
y=3x+1 ...(i) 124
x=4 ... (iii) 10
For intersection point of (7) and (iii)
y=2x4+1=9
Coordinates of intersecting point of (i) and (iii) is (4, 9)
For intersection point of (ii) and (ii7)
y=3x4+1=13

i.e., Coordinates of intersection point of (ii) and (iii) is (4, 13)

0,1 ]

OPNLPPLNPNDD

For intersection point of (i) and (i)
2x+1=3x+1 = x=0
y=1
i.e., Coordinates of intersection point of (i) and (i) is (0, 1).
Shaded region is required triangular region.

Required Area = Area of trapezium OABD — Area of trapezium OACD
4 4
=j0 (3x+1)dx—j0 (2x +1) dx

4 4
=3—+x| —|—+x
2 0 2 0

=[(24 +4) - 0] -[(16 + 4) - 0]=28 - 20
= 85q. units
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2 _
26. LetI=2J.(7:/ sin x. cos x. tan ! (sin x) dx

Let sin x =z, cos x dx = dz
Ifx=0, z=sin0=0

Ifxzﬁ,z:singzl
2 2

I= 2‘[01 ztan ™! (2) dz

4 0 1422 4 01122
-l +ttan A =142 0] 21
OR

Lt po [ Snxeosr

0 sin® x+cos* x

T . T T
2 (E B x] e (E ) x) -cos [5 - x] By Property

- I= .{ dx a .

0 sin® (E X)+COS4 (Z_XJ IO f(x) dx:IO fla-x) dx

n/2 (——x)cosx.sinx
= J. 1 dx
0 cos x+sin* x

n ™2 cosx.sin x m/2 ysin x.cos x
= -5 J. I 1. 1. ¥
2 0 sint x + cos* x p sin” x+cos” x
o T/2 sin x.cos x dx
= 5 J. 4.4
2 0 sin® x + cos?* x
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sin X .cos X

4

dx
n”j-z sin x. cos x dx n”j-z cos™ x
2 0 2 0

= 2] = 1 1

sin™ x +cos™ x tan4x+1

[Dividing numerator and denominator by cos* x]

m “j-zztan x.sec? x dx

2x2 o 1+(tan? x)?

Let tan? xX=z; 2 tan x.sec” x dx =dz

Ifx=0,Z=0;x=E,Z=oo

Sy
49 1422
Y —1 _qoo
=—|tan "z
2| lo
=E(tan_1 oo —tan ! 0)
4
2
2122(2_0) - 1=
4.2 16
27. The given two planes are
- . A~ A
r(i+2/+3k)-4=0 ...(1)
- A A A
and r(2+j-k)+5=0 ... (i)

The equation of a plane passing through line of intersection of the planes (i) and (ii) is given
by

- . A A = ~ ~ A~
r.(+2]+3k)-4+A[r.(21 +j-k)+5]=0
d A ~ A
r[1+20)1+2+2)j+(3-Ak]-4+51=0 ... (i)
Since, the plane (iii) is perpendicular to the plane
d A~ A~ A
r.(51+3j-6k)+8=0 ...(1v)

= Normal vector of (iii) is perpendicular to normal vector of (iv)
= {(L+20)7 +Q+A)]+(B-Wk.6+3] -6k =0

= T4+20)%x5+R2+A)x3+(3-A)x(-6)=0
= 5+10L+6+ 3L -18+6A=0

= 191 -7=0

= A:Z

19
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28.

Putting the value of A in (iii) we get equation of required plane

7.|:(1+2)(1){+(2+1)j+(3—1)]€:|—4+5><1=0
19 19 19 19

—> ~ A ~ — ~ ~ ~
= r.(§i+§‘+@k)—ﬂ=o — 7 .(33 +45] +50F) — 41=0

19 197 T19") 19
©
\E
o
zZ

O » Normal

[Note : Normals of two perpendicular planes are perpendicular to each other.

Let the number of tennis rackets and cricket bats manufactured by factory be x and y

respectively.
Here, profit is the objective function z.
z=20x +10y
We have to maximise z subject to the constraints
1-5x+3y<42 ...(ii) [Constraint for machine hour]

3x+y<24 ...(717)  [Constraint for Craft man’s hour]
x=0
y=0 [Non-negative constraint]
Graph of x=0 and y =0 is the y-axis y-axis
and x-axis respectively. ol
I
Graph of x>0,y>0 is the Ist x
quadrant. "
Graph of 1-5x + 3y =42 24X (0.24)
X 0 28
y 14 0
Graph for 1-5x+ 3y <42 is the
part of Ist quadrant which contains the
origin.

Graph for 3x +y <24

Graph of 3x +y =24

x 0 3
y 24 0

12 16 20 24 28

.. Graph of 3x + y < 24 is the part of Ist quadrant in which origin lie
Hence, shaded area OACB s the feasible region.

> X-axis



Examination Papers — 2011 265

29.

For coordinate of C equation1-5x + 3y = 42 and 3x + y = 24 are solved as

1-5x+ 3y =42 ...(iv)
3x+y=24 ...(v)
2% (iv)-(v) = 3x + 6y =84
_3xty =_24
5y =60
= y=12
= x=4 (Substituting y = 12 in (iv))
Now value of objective function z at each corner of feasible region is
Corner Point z =20x + 10y
0 (0, 0) 0
A (8,0 20x 8+ 10x0=160
B (0,14 20x 0+ 10 x 14 =140
C (4,12 20 x4+10x12=200 +—— Maximum

Therefore, maximum profit is ¥ 200, when factory makes 4 tennis rackets and 12 cricket bats.
LetE,, E, and A be event such that

E; = Selecting male person
E, =Selecting women (female person)

A = Selecting grey haired person.

1 1
Then P(E)==, P(E,) ==
( 1) ) ( 2) >

P A =i, P Al_0:25
E, ) 100 E, 100
. e o Eq
Here, required probability is P —
P(El).P[iJ
i
A

pagyp(§J+pa§yp(§J

1 2

1.5
p(E_lj- 27100 _ 5 _500_20
A 2 1,025 5+0.25 525 21
2

1 025
27100 100
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9. tan! [tan ﬂ} =tan ! (tan (n — ED
4 4 + tan~! (tan x):xifxe(—z,ﬁj
-1 T
=tan (tan —)
4 Here Ee(—E,E)
_n 4 2
4
sec? x in? x
10. '[ f dx
cosec? x cos? x

Ian xdx= f(sec x—1)dx
J.sec xdx - de—tanx X+c

15. The equation of parabola having vertex at origin and axis along +ve y-axis is

= 4ay () where g is parameters.

Differentiating w.r.t. x we get, 2x=4a. y

dx
: , { , dy}
ie., x =2ay where iy’ =—
dx
x
= a=
2y’
Puttinga:iin (i) we get
2y’
2 x
x°=4. .
2y’ Y
= ]/=ﬂ = ay'=2y
x
= xy’=2y=0

It is required differential equation.

16. Given two vectors are

=S . . A = . . A
a=21+3j -k and b =1i-2j+k

- - -
If ¢ is the resultant vector of 4 and b then

- -5 -
c=a+b
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19.

(2 +3] -k +( -2/ +k)
=3 +]+0.k
%
Now a vector having magnitude 5 and parallel to ¢ is given by

5c 5(31+]+Ok) 15 » .

|c| \3 2412 +0? ‘/_ */_]

It is required vector.

—

. . L a
[Note : A vector having magnitude / and parallel to a is given by [. —-.]

| a|
“* f(x) is continuous at x = 1.
= (L.H.L. of f(x) atx =1) = (R H.L. of f(x) at x =1) = f(1)
= lim f(x)= lLm f(x)=f(Q) ...(D)
x—1 x— 1t
Now, lim f(x)= hm 5ax — 2b [ f(x) =5ax -2f if x<1]
x—1
=5a-2b
11m f@) = 11m 3ax +b [ f(x)=3ax+b if x>1]
x— 1t -1
=3a+b
Also, f=11
Putting these values in (i) we get
5a-2b=3a+b=11
= 5a-2b=11 ...(i0)
3a+b=11 ... (iii)
On solving (if) and (iii), we get
a=3,b=2
x Yy oz
LHS. =|x yz 22
x3 y3 Z3
1 1 1
=xyz| x Y z [Taking x, y, zcommon from C;, C,, C 5 respectively]
x2 yZ ZZ
1 0 0
=xyz| x y-x z-X Cy, »C, —C,C3 =»C3-Cy
PR R
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23.

29.

1 0 0 [Taking common (y — x) and (z — x)

=xyz(y-x)(z-x)| x 1 1 from C, and C respectively]

x? y+x z+x

=xyz(y-x)(z-x)1(z+x-y-2x)] [Expanding along R]
=yz(y -0 -2 -1
3z (x—1) (y-2) 2 - 0
LetE;, E, and A be event such that
E; = choosing the bag I
E, = choosing the bag II
A =drawing red ball

Then, P(E)=%, P(E)=- and P|2|=3, p(A):5
2 2 E )7

E
p (—2) is required.
A

A
P@y%?J

E
By Baye’s theorem, p (ij = 2
P(E)).P 4 +P(E,)).P A
El E2
1.2 2
_ 2 11 __1
1.3 1_5 3 5
Xt —X— =+
2 7 2 11 7 11
27735
11 68 68
Let the length and breadth of rectangle be x and y.
If A and P are the area and perimeter of rectangle respectively then
A=x.y and P=2(x+y)
= A=x(£—x) ('.'y=£—x)
2 2
= A=£x—x2 = d—A=£—2x
2 dx 2
For maximum and minimum of A.
i _
dx
= B -2x=0 = X = E
2 4
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2
Again

A:_2
dx?

2
= d_A =0
dx? =P
4

Hence, A is maximum for x =

y:

N ||
|~
| g

Therefore, for largest area of rectangle x =y = % i.e., with given perimeter, rectangle having

largest area must be square.

CBSE (Delhi) Set-Ill

1. cos™! (cos 7_11) = cos ™! (cos (211 - E)—RD { ot elo, 71]]
6 6 6
=cos ! (cos (%D [ cos(2m—6) =cos0]
5n ~+ cos! (cos x) =xif xe0,n]
6 Here 5% €[0, n]
2. Letl= Iﬂ dx
cos? x

:J. 2 dx—J‘ 3 sin x dx

COS2 X COS2 X

=2.f seczxdx—3'[ _—ZZ [Let cos x =z —sin x dx = dz]
z

-2+1

=2tanx+ 3 +c

-2+1

=2tan x — +c

Cos x
x+4 2x 2x
11. LHS.| 2x «x+4 2x
2x 2x  x+4
5x+4 5x+4 5x+4

=| 2x x+4 2x R1—>R1+R2+R3
2x 2x x+4
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12.

1 1 1
=Gx+4)|2x x+4 2x [Taking (5x + 4) common from R ]
2x 2x x+4
1 0 0
Gx+4)|2x 4 0 C2 =G -G
= + —
: X X C3 _>C3 _Cl
2x 0 4—x
=Gx+4)[1{(4- x)2 -0+0+0] [Expanding along R]

=(x+4)(4- 02 =RHS.
Since f(x) is continuous.
= f(x)is continuous at x =2 and x = 10.
= (L.H.L. of f(x) at x =2) = (R H.L. of f(x) at x =2) = f(%)
= lim  f(x)= lin;+ f(x) =12 ..()

x—2

Similarly, lim f(x)= lim f(x)=f(10) ...(i)
x— 10"

x — 10"

lim_f(x)= lim 5 [+ f(x)=5 if x<2]
x—2" X =
=5

lim f(x)= lim ax+b [+ f(x)=ax+b if x>2]
x o2t x—2

=2a+b
f(2)=5
Putting these values in (i) we get
2a+b=5 ... (i)
Again lim f(x)= lim ax+b [ f(x)=ax+D if x<10]

x— 10~ x — 10

=10a+b
lim f(x)= lim 21 [ f(x) =21 if x>10]
x— 10" x—10
=21
f(10) =21
Putting these values in (ii) we get
10a+b=21=21
= 10a+b =21 ...(iv)
Substracting (iif) from (iv) we get
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10a+b=21
_2atb=_5
8a=16
a=2
b=5-2x2=1
a=2,b=1

13. (1 +y2)(1 +log x) dx +xdy=0

14.

23.

xdy=—(1+y?)(1+log x) dx

1+1
- dy _ +ogxdx

1+y2 x

Integrating both sides we get
f dy __J~1+logxdx

1+y2 X
= tan ! y:—fzdz
2
-1 z
= tan =-—+c
Y 2
= tan_ly:—%(1+logx)2+c

- - -
Given |a|=2,]b|=1and a.

I =
03

N
a.

— - — - -
Now, (3a-5b).2a+7b)=3a.2a+3

- > - =
=6a.a+21a.b-10

= 5 - - -,
=6|al>+11a.b-35|b|

=6(2)% +11x1-35(1)?

=24+11-35=0
- 5 5 > = 5 = 5
[Note:a.a =|a|.|]a|cos0°=]|a | x1l=|a]

Also, scalar product of vectors is commutative
- o o o

a.b=>b.a
LetE,, E, and A be event such that
E; = Occurring six on die.
E, =Not occurring six on die.

A = Reporting six by man on die.

N
7b -

Letl+logx=z

ldx:dz
x
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1 5
Here P(E)=—, P(E,)==
(E1) ‘ (E2) )
P [iJ = P (Speaking truth i.e., man reports six on die when six has occurred on the die)
1
3
4
p (Eij = P (Not speaking truth i.e., man report six on die when six has not occurred on die)
2
N
4 4

E
Required probability is P (Xl) .

A
P (El).P[E—J

E
By Baye’s theorem, P (le = 1
P(E)).P 4 +P(E,)).P A
El E2
1.3
___ 6.4 _3 24 3
T.3.5 1 24 345 8
6 4 6 4
24. Letx, y be the length and breadth of rectangle whose area is A and perimeter is P.
. P=2(x+y)
A v A=xy
= P=2 (x + —) A
x y=—
x
For maximum or minimum value of perimeter P
P _af1-4 )0
dx xz
= 1- i =0 = x>=A
X2
= x=+A [Dimensions of rectangle is always positive]
2 —_—
Now, d—P:Z(O—Ax—;j:%
dx? x x

>0

{ d’p } _ 2a
) g A)?
ie, forx=+A,P (perimeter of rectangle) is smallest.

A A
==="_=JA
A JA

Hence, for smallest perimeter, length and breadth of rectangle are equal (x =y =+/A)i.c.,
rectangle is square.
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Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in Examination Paper (Delhi) — 2011.

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.

10.

LetA=1{1,2,3},B=1{4,5,6,7} and let f= {(1, 4), (2,5), (3, 6)} be a function from A to B. State
whether f is one-one or not.

What is the principal value of cos™ ! (cos %E) +sin~! (sin 2?7'5) ?
Evaluate:

cos15° sin15°
sin75° cos75°

2 3
IfA= {5 2} write A-1in terms of A.

If a matrix has 5 elements, write all possible orders it can have.
Evaluate: f(ax +b) 2 dx

d

x
1-x2

Evaluate: .[

Write the direction-cosines of the line joining the points (1, 0, 0) and (0, 1, 1).
Write the projection of the vector 7 — j on the vectori + .
x-5 y+4 z-6

Write the vector equation of the line given by - =

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

Let f: R— R be defined as f(x) =10x +7. Find the function g:R—R
such that gof =fog=1Iy.

OR
A binary operation * on the set {0, 1, 2, 3, 4, 5} is defined as:
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a+b, ifa+b<é6
a * b = .
a+b-6, ifa+b>6
Show that zero is the identity for this operation and each element ‘2’ of the set is invertible
with 6-4, being the inverse of ‘a’
12. Prove that:
a1 l:,/l +x—J1- x}

1+x++1-x

13. Using properties of determinants, solve the following for x:
x-2 2x-3 3x-4
x—4 2x-9 3x-16|=0
x—8 2x—-27 3x-64

14. Find the relationship between ‘a” and b’ so that the function ‘f defined by:

) ax+1, ifx <3 ; re3
f(x)= br+3, ifx>3 is continuous at x=3.

OR
If x¥ =™ Y, show that 4y =
dx  {log(xe))
4sin O

15. Prove thaty=——————0 is an increasing function in {O, E}
(24 cos0) 2

log x

OR

If the radius of a sphere is measured as 9 cm with an error of 0.03 cm, then find the
approximate error in calculating its surface area.

16. If x=tan (1 log y} show that
a

2
1+x2) Y +Qx Ch y -0
X
n/2

17. Evaluate: I 1
o ltcosx

X+sin x

18. Solve the following differential equation:

xdy—ydxz,lxz +y2 dx
19. Solve the following differential equation:

(y+ 3x2)ﬂ=x
dy

20. Using vectors, find the area of the triangle with vertices A (1, 1,2), B (2, 3,5) and C (1, 5, 5).
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21.

22,

Find the shortest distance between the following lines whose vector equations are:
d ~ A~ ~ d N A~ A
r=1-t)i+({t-2)j+(3-2)k and r =(s+1)i +(2s-1)j - (2s +1) k.

A random variable X has the following probability distribution:

X 0 1 2 3 4 5 6 7
P (X) 0 K 2K 2K 3K K2 2Kk2 | 7K% + K
Determine:
(@K (i) P (X < 3) (iii) P (X > 6) (iv)P(0<X<3)
OR
Find the probability of throwing at most 2 sixes in 6 throws of a single die.
SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

29.

Using matrices, solve the following system of equations:
4x+ 3y+3z=60, x+2y+3z=45 and 6x+2y+3z=70

Show that the right-circular cone of least curved surface and given volume has an altitude
equal to +/2 times the radius of the base.

OR

A window has the shape of a rectangle surmounted by an equilateral triangle. If the
perimeter of the window is 12 m, find the dimensions of the rectangle that will produce the
largest area of the window.
T3y
Evaluate: '[
1+

y JJtan x

OR
Evaluate: JL dx
Jx=5)(x-4)

Sketch the graph of y=|x+ 3| and evaluate the area under the curve y=| x+ 3| above x-axis
and between x=—- 6 to x=0.

Find the distance of the point (-1, -5, —10), from the point of intersection of the line
- I oA A = . . oA
r =(21 —j +2k)+A (31 +4j + 2k) and the plane 7.(1 —j + k) =5.

Given three identical boxes I, II and III each containing two coins. In box I, both coins are
gold coins, in box II, both are silver coins and in box I1I, there is one gold and one silver coin.
A person chooses a box at random and takes out a coin. If the coin is of gold, what is the
probability that the other coin in the box is also of gold?

A merchant plans to sell two types of personal computers — a desktop model and a portable
model that will cost ¥ 25,000 and ¥ 40,000 respectively. He estimates that the total monthly
demand of computers will not exceed 250 units. Determine the number of units of each type
of computers which the merchant should stock to get maximum profit if he does not want to
invest more than ¥ 70 lakhs and his profit on the desktop model is ¥ 4,500 and on the portable
model is ¥ 5,000. Make an L.P.P. and solve it graphically.
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Only those questions, not included in Set-I, are given.
9. Evaluate:
log x)?
(108" 4.
x
— a”a ~
10. Write the unit vector in the direction of the vector a =21 +j + 2k.

19. Prove the following:

2tan ! (1) + tan ! (l) —tan (2)
2 7 17
20. Using properties of determinants, solve the following for x:
a+x a-x a-x
a-x a+x a-x|=0
a-x a-x a+x
21. Evaluate:
n/4
'[log (1 +tan x) dx
0

22. Solve the following differential equation:
xdy—(y+2x2)dx=0
28. Using matrices, solve the following system of equations:
x+2y+z=7, x+3z=11 and 2x-3y=1
29. Find the equation of the plane passing through the line of intersection of the planes

- . ~ ~ e ~ ~ A~
r.i+j+k) =1land r.(2i + 3j — k) + 4 =0and parallel to x-axis.

CBSE (All India) Set-lll

Only those questions, not included in Set I and Set 11, are given.
-1

tan X

dx

1. Evaluate: .fe
1+x

- -
2. Write the angle between two vectors a and b with magnitudes +/3 and 2 respectively having
- —
a-b=46.

11. Prove that : tan (l) +tan ! (1) +tan ! (l) _T
2 5 8) 4
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12. Using properties of determinants, solve the following for x:
x+a o x x

X x+a x [=0

X X X+a

1
13. Evaluate: J. log (l - 1) dx
x
0

14. Solve the following differential equation: x dx +(y — x 3Ydx=0

23. Using matrices, solve the following system of equations:
x+2y—-3z=-4, 2x+3y+2z=2 and 3x-3y-4z=11

24. Find the equation of the plane passing through the line of intersection of the planes
x-1 _y-3 z-5

4 5

2x+y—z=3and 5x— 3y +4z+ 9=0and parallel to the line
_V Solutions
GBSE (All India) Set-I
SECTION - A !

1. fis one-one because -

f)=4; f(2)=5; f(3)=6 | |

No two elements of A have same fimage.

_1( Zn) ) _1(. 275) _1( ZRJ ) _1(. ( TED [ 2n ( n nﬂ
2. cos | cos==|+sin"" |sin == |=cos | cos == |+sin |sin|m—-= g2, 2
3 3 3 3 3 2 2
_1( 2712) . _1( . TE)
=cos " | cos == |+sin"" | sin =
3 3

2n T
=4+
3 3
Note: By Property of inverse functions
:ﬂ:n sin_l(sinx):x if xe[—z,z}
3 22

and cos ™! (cosx)=x ifxel0, n]
3. Expanding the determinant, we get
c0s 15°. cos 75° — sin 15° . sin 75°
=cos (15° +75°)=cos 90° =0

[Note : cos (A + B) =cos A . cos B —sin . sin B]
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=-4-15=-19#0

A—2
1415

N
= A is invertible matrix.
Here,cll =_2 Clz =_5 C21 = 3 C22 =2

el R0

g1

=—.adj A
| Al
1 [2 8] 12 3
To19(-5 2] 19(5 2
:%A [Note : C;; is cofactor a;; of A =[a;]]

5. Possible orders are1l x5 and5 x 1.
6. j(ax+b)3 dx

Let ax+b=z

adx=dz = dx—@

a

J.(ax+b)3 dx=J.z3 —

4
:12—+C:i(ax+b)4+c
a4 4a
7. J' dx =sin'x+ec Becausei(sm_l X) = ! :
1_ 42 dx 1-x2

8. Direction ratios of line joining (1, 0, 0) and (0, 1, 1) are
0-1, 1-0, 1-0

i.e., _1/ 1/ 1
... Direction cosines of line joining (1, 0, 0) and (0, 1, 1) are
-1 1 1
JED2+ @2+ 2 D2+ 2+ )2 D2+ 02 +(1)°
S 1
3'J3'V3
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9.

10.

11.

P A
Leta=i-j, b=i+]

- o
Now, projection of a on b

_G-D.E+p_ 11

|2 +7] Y12 +12

The given equation of line may written as
x-5 y—-(-4) z-6
3 7 2

e A = . A
Here, a =5 —4j +6kand b = 31 +7j + 2k

Hence, required vector equation is

- - -
r=a+Ab
= s . . A
ie., r =051 —4] +6k)+ A (3 +7] + 2k)
SECTION - B
8of = fog =1Ig
= fog =1y
= fog(x) =1 (x)
= fgx)=x [ I(x) = x being identity function]
= 10(g(x)) +7 =x [ f(x) =10x +7]
_x=7
= g = 0
i.e., g:R — Ris a function defined as g(x) = % .
OR
For Identity Element :
Let a be an arbitrary element of set {0, 1, 2, 3, 4, 5}
Now, a*0=a+0=a ...(0)
0+*a=0+a=a (7 I

Eq. (f) and (il) = a+0=0xa=a VYae(0,1,2,3,4,5
Hence, 0 is identity for binary operation *.

For Inverse :

Let a be an arbitrary element of set {0, 1, 2, 3, 4, 5.
Now, ax(6-a)=a+(6-a)—6

a+(6-a)>06]

a+0=04+a<6Vae{0,1,2,3,4,5]
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12.

=a+6-a-6
=0 (identity) ...(0)
Also, (6-a)yxa=(6-a)+a—-6 [ a+(6-—a)=6]
=6-a+a-6
= 0 (identity) ... (i)

Eq. (i) and (ii) = a +(6 —a) = (6 — a) »a = 0 (identity) V a€{0,1, 2, 3, 4,5

Hence, each element ‘a’ of given set is invertible with inverse 6 — a.

Let x=sin6

= 0=sin" x

1
-—<x<1
V2
@sin(—%)ﬁsin@ﬁsin—
T T
J1+x+1- 1 296[——,—}
* * I 4’2 |

Now tan_lli—“l-i_x_“l_x

=tan

=tan

= tan

—_

_

—_

_x/1+x—\/1—x Jl+x—1-x
_\/1+x+x/1—x><\/1+x—\/l—x}
| (Trx-i-x)? }
((T+0)? - (T-x)?

(JT+0% +(JT-0)? —2.,/1+x.,/1—x}

l+x-1+4+x
T+x+1-x-241-x? ol 1-41-x?
= tan _—
2x X
1-41-sin%0 a1 | 17080
sin O sin 0
25ir129
2

=tan ! (tan 9)
2

2 sin —. cos —
2 2

 sin-l 1, _T
SosIn X + COSs X—E

1(71', -1 )
=—|——-cos " x 1
212 and xe[—z,l}c[—l,l]
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13.

14.

x—2 2x-3 3x-4
Given, x—4 2x-9 3x-16|=0
x—8 2x-27 3x-64
-2 1 2
* . 4o C, »C, -2C,
:> - a C3 6C3_3C1
x—8 -11 —40
-2 1 2 R, >R, - R
- S RZ —>R2—R1
-6 -12 -42 SO
expanding along R we get
= (x—2)(84-72)—1(84-36)+2(24—-12) =0
= 12x—24—-48+24=0 = 12x =48
= x=4
Since, f(x) is continuous at x = 3.
= lim f(x)= lim f(x)=f(3) ()
x— 3" x— 3%
Letx=3-h
Now, lim f(x)= lim f(3-h) e
x 37 h—0 x—>3 =>h—>0
=lim a(3-h)+1 [+ f(x)=ax+1V x< 3]
h—0
= 1lim 3a-ah+1 =3a+1
h—0
i o= lim f3+ 1) Let x=3+h
im f(x)= lim +
x 3t h—0 x—3"=h-0
=lim b(3+h)+3 [+ f(x)=bx+3 Vx> 3]
h—0
=3b+3
From (i), 3a+1=3b+3
3a—-3b=2

a-b= % or 3a-3b=2 whichis the required relation.

OR
Given, x¥=e*7Y
Taking log of both sides
= log x¥ =loge* ™Y
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15.

= y.logx=(x-y) loge [loge=1]
= y.logx=(x-y) = ylogx+y=x
X
= - =
y 1+ log x
(1+logx).l—x.(0+l)
= ﬂ: x
dx (1+10gx)2
1+1 -1 1
. dy _Ltlogx-1_ o8 % [-1=loge]
dx (1+logx)2 (10ge+10gx)2
. dy _ logx dy _ logx
dx  (log ex)? dx  {log (ex)}?
A
Given, y=51—ne—6
2+ cosB
dy_(2+c056).4cose—4si116.(0—sin6)_1
dx (2+cose)2
_8cose+4cosz6+45i1129—(2+cose)2
(2+cose)2
_8cose+4—4—cosze—4cos(9
(2+cos(9)2
- dy_4c0s6—c0526_c056(4—c056)
dx (2 + cos 9)2 (2 + cos 6)2
dy +ve x +ve 0el0,n/ 2] = cosB>0
- dx  +oe 4—-cosBis+veas—1<cosO <1
= ﬂ>0
dx
4
ie., y= ﬂ — 0 is increasing function in [0, E} .
2+ cos0 2

OR
Here, radius of the spherer =9 cm.
Error in calculating radius, 67 = 0- 03 cm.

Let 8s be approximate error in calculating surface area.



Examination Papers — 2011

283

16.

17.

If S be the surface area of sphere, then

S=4mr?
= ﬁ =4n.2r=8nr
dr
Now by definition, approximately
dr  Or
= ds = (ﬁ) or
dr
= ds = 8mr . Or
=81 x 9x0-03cm?
=2.16 T cm?
Given X =tan (l log y)
a
-1 1
= tan " x==logy
a
= atan_lleogy
Differentiating w.r.t. x, we get
= a__1dy
1+x2 y dx
- dy__ay
dx 142
= 1+ xz) dy =ay
dx

Differentiating w.r.t. x, we get

2
(1+x2)ﬂ+2x.ﬂ=u ﬂ

dx? de  dx
2
- A+ %Y Lov—a W g
dxz dx
Iznj-zx+sinxdx
0 1+cosx
=1tj_2 X N nj_Z sin x
0 1+cosx 5 1+cosx

g

ds

[...

ds
dr & —0 Or

r=9 cm]

(D)
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/2 sin x

2 d
wherellzfg/ e and 12:.[0 _
1+ cos x 1+ cosx
n/2  xdx
Now, =l e
2 d 2
_ x—xx=%.‘-(;t/ x.seczgdx
ZCOSZE
n/2 2
=l 2x.tan = —an/ tan ~ dx ['.'Iseczxdx=tanx+c]
2 20 0 2
i x||™?
=4=.1-0{-{2log|sec= [ ftanxdx=logsecx+c]
2 21y
:2—2{10g sec%‘—log sec O} [ log1=0]
=E—log(«/§)2
2
Ilzz—log2

. n/2 sin xdx
Again, I = J.O 1+ cosx

Let 1+cosx=z Also,ifx=g,z=1+cosg=1+0=1

—sinxdx=dz ifx=0,z=1+1=2
= sinxdx=-dz
1 —dz
I, =[ %=
2 Iz 2
2 dz b
=L { ja F(x) dx = - j; f(x)dx}
2
:[logz]1

=log 2 -log1l=log?2
Puting the values of I and I, in (i), we get

2 X+ si
J.n/ mdx=g—log2+log2=g

0 1+ cos x
18. Given xdy—ydx=1lx2+y2 dx
2 2
+4x° +
= xdy=(y+yx*+y*)dx = dy _YINY TV

dx X
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[2 2
Let F(x/y)zu
X
Ay +22x% + 0%y
F(Ax, Ay) = y * y
X

A

:k{y+w1x2 +y2}:k°
Ax

F(x,y)
= F(x, y) is a homogeneous function of degree zero.
2 2
X7+
Now, ﬂ = u
dx X
Let y=ux
= ﬂ =0+x @
dx dx
Putting above value, we have
do vx+ wlxz +02x2
v+Xx.—=
dx X
do 2 dv _ | 2
= V+x.—=0+4/1+0 = xX.—=4/1+0
dx dx
dx dv

Integrating both sides, we get

dx do
j-

1+02

= logx+logc=1og|v+wll+02| ~[%=log|x+1lx2+az|+c
X +a

/ y v
= cx=0v+41+0% = cx =<+ 1+—2
X

X
2, .2
+
= cx=z+u = cx2=y+ x2+‘y2
X X
19. (y+ 3x2)ﬂ:x
dy
2
= ﬂ=y+3x = ﬂ:z-}-f}x

dx X dx x
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e ﬂ-ﬁ,—(—l)y:?)x
dx X
.. dy
It is in the form ofd—+Py=Q
X

HereP=—landQ=3x

X
1
— dx
LF eIde eI x
- log x logl 1 log z
=e S =e X =— ['.' e g =Z]
X

Hence, general solution is

y.l='|.3x.ldx+c [General solutionyxl.F:'[QxI.F.dx+C]
X X

= LA P
x
_ 2
= y=3x" +cx

20. Given, A=(1,1,2);B=(2, 3,5);C=(1,5,5)
— ~ ~ ~
AB=(2-1)i+(3-1)j+(5-2)k
— ~ ~ ~
AB=1+2j + 3k
— ~ ~ ~
AC=(1-1)i+(5-1)j+5-2k

= 0.0 +4] + 3k

1 - —
. The area of required triangle = 5 | ABx AC|

~

— — ! J
ABx AC=|1 2
0 4

W W

={(6-12)7 —(3-0)] +(4—0) K}
=—6f — 3] +4k
|XB><A%|=J—6)2 +(=3)2 +(#)2 =6l
.. Required area = J6_ —£sq units.

21. The given equation of lines may be written as

Y= -2f+ 30 4t +] 20 ()
F=G-]-R+si+2-20 (i)
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- - — - - —
Comparing given equation (i) and (ii) with » =a; + Abjand r =a,+ Ab,, we get

- . N ~ - ~ A ~
NN - . ~ ~

- d A ~
ﬂz _al :]_4k

i ]k
— —
1 2 =2

=(2+4)7 -2+ +(-2-1)k
=i — 4] - 3k

|b_1) ><172|=\/22 +(-4)% +(-3)% =429

- -
—aqy).(by xb
.. Required shortest distance = (a3 = 1) (b1 Xby)

- -
|01 %,y |
|G -4k .2 - 4] - 3K) _‘—4+12
V29 V29
=iunits
V29
n
22. sz'=1
j=1
0+k+2k+2k+3k+k>+2k? +7k? +k =1
= 10k +9k-1=0
= 10k? +10k-k-1=0 = 10k (k+1)-1(k+1)=0
- (k+1)(10k-1)=0 =  k=-1 and k=%
But k can never be negative as probability is never negative.
1
10
Now,
. 1
) k=—
() 10
()P(X<3)=P(X=0)+P(X=1)+P(X=2)

—0+K+2K=3K=—..
10
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(i) P (X>6) =P (X=7)=7K> +K
1 1 17
_ =
100 10 100
(i) P(0<X<3)=P(X=1)+P(X=2)

=K+ 2K= 3K=i.
10

=7 X

OR
The repeated throws of a die are Bernoulli trials.
Let X denotes the number of sixes in 6 throws of die.

Obviously, X has the binomial distribution withn =6

and p:%/q:l—l=§

where p is probability of getting a six
and q is probability of not getting a six
Now, Probability of getting at most 2 sixes in 6 throws =P (X=0)+ P (X=1)+ P (X=2)
6 0 6,6 15,6 2 4
="Co.p g +°Cip g +°Cyp°g

:(%) 11516 ( )5'F5$i7'(%)2'(%)4
(3 o 2@ -G
=(§) {ii Z 12}

_( )4 25+ 30+15 (5)4><70
6

T3 le) 36
21875
23328
SECTION - C
23. The system can be written as
AX=B = X=A"!B (0
4 3 2 b 60
whereA=|1 2 3|,X=|y|andB=|45
6 2 3 z 70
|A|=4(6-6)-3(3-18)+2(2-12)

=0+45-20=25#0
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For adj A
Ay =6-6=0 Ay =—(9-4)=-5 Az =(9-4)=5
Ap =—(3-18)=15 Ay =(12-12)=0 Agp=-(12-2)=-10
A3 =(2-12)=-10 Ayy =—(8-18) =10 A3 =(8-3)=5
o 15 -10]' [ 0 -5 5
adj A=|-5 0 10| =| 15 0 -10
5 -10 5 -10 10 5
[0 -5 5
at=Ll 15 0 -10
P00 10 s
0 -1 1 0 -1 1
203 0 —2[=1 3 0o -2
Pla 2 1] %2 2 1
Now putting values in (i), we get
[x] o0 -1 11|60
y =% 3 0 2|45
z| 7|2 2 1|70
[x] 0-45+70
- y :% 180 + 0 — 140
z| 7|-120+90+70
[x] [25] [5
= y =% 40|=8
| Z | | 40 8

Hence, x=5,y=8,z=8.
24.

Let ABC be right-circular cone having radius ‘7" and height ‘h’. If V and S are its volume and

surface area (curved) respectively, then

S=mrl

S:nm/hz +72

Putting the value of & in (i), we get

S=mnr 24+r2
nr
2 2 92 9V2+T|:21’6
= S =n“r >
ner

A
...(0) I
h
. V:lnrzh r C
3
v
nr?

[Maxima or Minima is same for S or S 2]
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= s = ﬁ + 2t
2
’
1172
= (SZ)’:—18V + 4m%r 3
.3
Now,  (§%)'=0
2
= _18Y° pan%3 =0
r
= 4n?r® =18V2
= 4m?r® =18><%712r4h2
= 202 =2 = r =i
2
Differentiating (ii) w.r.t. ‘7, again
2
(52)”=—54V +121%¢2
A
N (52)//] 3 >0
TR

. e h
Hence, 52 i.e., S is minimum forr = — or h =+/27.

NG

...(11)  [Differentiating w.r.t. 7’]

[Putting value of V]

(for any value of r)

i.e., For least curved surface, altitude is equal to J2 times the radius of the base.

OR

Let x and y be the dimensions of rectangular part of window and x be side of equilateral part.

If A be the total area of window, then

A:x.y+§x2
Also X+2y+2x=12
= 3x +2y=12
. _12-3x
y 2
12 -
A=x.—( 3x)+£x2
2 4
3x2 V3
= A=6bx——+—x
2 4
= A’:6—3x+§x
Now, for maxima or minima
A'=0
J3

6-3x+—x=0
2

[Differentiating w.r.t. x]
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= x= 12
6-+/3
Again A" =—3+§<O(for any value of x)

6-+3 1
12-3
. . . . 12 6-+/3
ie., Ais maximum if x = andy=——— =
6-3 2
i.e., For largest area of window, dimensions of rectangle are
o 12 18- 6V3
6-3 =3
n/3 n/3
dx dx
25. Let I= j j
/6 +.,/tan x n/61+,/

A/COS X

I ”'/[3 JJcos x dx
276 Jcos x + ,/sin x

n/3 + [
Adding (7) and (ii), 2] = I sin x +y/cos x

1lSll’l X +1ICOSX

n/3
2[ = J.dx=[x]g§g’

n/6
1:1{2_2}:1{2“—“}
213 6 2 6

m

12

(i)

...(ii)
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OR
6x+7 6x+7
Lt L A S L S
J(x=5)(x-4) Jx% = 9x+20
Now, Let 6x+7=A.di(x2—9x+20)+B
X

6x+7=A2x-9)+B
= 6x+7 =2Ax-9A+B
Comparing the coefficient of x, we get
2A=6 and -9A+B=7
A=3 and B=34
3(2x-9)+ 34

—_— X
1/x2 - 9x + 20
J- (Zx 9) dx J‘ dx
Jx2 —9x+20 Jx2 = 9x +20

I=31, + 341, ()
(2x —9) dx

—  and IZZIL
[ 2 [ 2
x° —9x+20 x° —=9x+20

I =

where I, =

Now, I, =

Let x2 —9x+20=z2

(2x-9)dx=2zdz

d
Il—2f£—22+c1

I :211x -9x+20 + ¢y

_ J- dx dx

2 _ 2
Y - 9x+ 20 \/x2—2.2x+@) SIS

=f dx




293

Examination Papers — 2011

2 2
9 9 1
=1 -=|+ -=| —-|=| |+C
8 (x 2) \/(x 2] [2) 2
IL=log|x+1lx2—a2|+x
wlxz—az
9 [2
= log (x—z +4x° =9x+20|+C,

Putting the value of I; and I, in (i)

I=6 x2—9x+20+3c1+34{ }+34c2

log(x—§)+1/x2 -9x+ 20

= 64x% —9x +20 + 34 log (x—%)h/xz ~9x+20 |[+C
where C=3cq + 34c,.
26. For graphof y=|x + 3|
0 -3 -6 -2 -4
0 3 1 1
N
X
> X-axis

Shaded region is the required region.

0
Hence, Required area = -I.—6 | x+ 3| dx

= Jt; |x+3|dx+ Ji | x + 3| dx [By Property of definite integral]

x+320if —3<x<0

-3 0
zf—e _(x+3)dx+I—3 (“‘O’)d’{ﬂ 3<0if —6<x<-3

-3 0
2 2
:—{%+3x} +{%+3le
-6 -3
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27.

28.

e G ]

—2+§—9sq units.

2
Given line and plane are
d N N A N N A
r=(21 —j+2k)+ A (31 +4 +2k) ...(>0)
AN A A
r.(i—-j+k)=5 ..(1)

For intersection point, we solve equations (i) and (ii) by putting the value of ? from (i) in (7).
[(2F =] +2k) + A (30 +4] +2k)).G -] + k) =5
= 2+1+2)+A(3-4+2)=5 =5+A=5 = A=0
Hence, position vector of intersecting point is 2% -]+ 2k.
i.e., coordinates of intersection of line and plane is (2, -1, 2).
Hence, Required distance = \/(2 + 1)2 +(-1+ 5)2 +(2+ 10)2
_ o716+ 14 = /169 =13
LetE,, E,, E5 be events such that
E; =Selection of BoxI; E, =Selection of BoxII; Ej; = Selection of Box III
Let A be event such that

A = the coin drawn is of gold

Now, P (Ey) :%,P(EZ) :%,P(E3) :%, P[EA]:P(agoldcoinfromboxl):—:
1

P (EAJ = P (a gold coin from box II) =0, P (EAJ = P (a gold coin from box III) = =
2 3

E
the probability that the other coin in the box is also of gold = P (le

P(El).P(Eij
(%)-

1

A A A
P(E)). P(E— P(Ez).P(E—J +P(E;) .P(E—J

1 2 3

1

3! _2
l><1+1 0+l><l 3
3 3 3 2
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29. Let the number of desktop and portable computers to be sold be x and y respectively.

Here, Profit is the objective function z.

z = 4500x + 5000y ...(0)
we have to maximise z subject to the constraints
x+y <250 ...(i7) (Demand Constraint)
25000x + 40000y <70,00,000 ...(111) (Investment constraint)
= 5x + 8y <1400
x20, y=0 ...(1v) (Non-negative constraint)

Graph of x = 0 and y = 0 is the y-axis and x-axis respectively.
. Graph of x 2 0, y > O is the Ist quadrant.

Graph of x +y < 250: .
-axis
Graph of x + y =250 ’)
x 0 250 <
250 0 *
! 00 +

. Graph of x + y < 250 is the part of Ist
quadrant where origin lies.

Graph of 5x + 8y <1400:
Graph of 5x + 8y = 1400
x 0 280
y 175 0 sl C(200, 50)
Graph of 5x + 8y <1400 is the part 22 T 7 280.9)
of Ist quadrant where origin lies. O 50 100 150 200 250, 36Q 350 y=0
For cooridnates of C, equation A
x+y=250 and 5x+8y=1400 are
solved and we get
x =200, y=50
Now, we evaluate objective function Z at each corner
Corner Point z = 4500x + 5000y
0(0, 0) 0
A (250, 0) 1125000
C (200, 50) 1150000 «——— maximum
B (0, 175) 875000

Maximum profit is ¥ 11,50,000/- when he plan to sell 200 unit desktop and 50 portable
computers.
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CBSE (All India) Set-II

9. Let logx=z
= 1 dx=z (differentiating both sides)
x
1 2
Now, J.( 08 1) dx = J.zzdz
x
3
Z 1 3
=—+c==(logx)” +¢
3 5 (log )
N
10. Required unit vector in the direction of a
N ~ ~ ~
2 +] +2k A oa o~
S s e S )
|a] 2% +1%+22

19. L.HS. =2tan"" (l)+tan_1 (ﬂ
2 7

—tan! — 2 4tan! (—) [By Property -1 < % <1]

4 1
c=x=<1
[ 3% ]

a+x a-x a-x
20. Given, A=la-x a+x a—x=0
a—-x a-x a+x
3a-x 3a-x 3a-x
Now, A=|a-x x+a a-x|R;—=>R;{+R,+Rj
a-x a-x a+x
1 1 1
=(B8a—-x)|la-x a+x a-x

a—Xx a—Xx a+x
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0 0
=(B3a-x)| 0 2x
-2x -2x

=(3a- %) [1(0+4x?)]
=4x2 (3a—x)

n/4
21. Let
0
n/4

:flog

0

n/4

:Ilog

0

el
gk
gl

x=0 or

1

Cc, »C
d—x 1 1

C, =»C,

_C3

-C
a+x 3

[Expanding along R]

4x? (3a-x)=0

x=3a

I= Ilog(l +tan x) dx

1+ tan [E—xﬂ dx
L 4

tan T_ tan x
4

[ jg F(x) dx = jo” f(a—-2x) dx]

1+ dx

1+tan£tanx
4
—tan x

— x:
1+tanx

( )dx
1+ tan x

n/4
log 2dx — .[ log (1 + tan x) dx
0

/4 1+tan x+1—-tan x
f log dx
0

1+tan x

=log 2[9(]3/4 -1

=

22, xdy—(y+2x2)dx=0

i
=—log 2
4 °8

o
I="1og?2
3 )

The given differential equation can be written as

dy

x__
dx

—_[l dx

ILE.=¢

y:2x2

dy 1
_———, = 2
dx «x y==

or

-1
x =e—logx=€10gx

==
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.. Solution is y.—= IZx . 1 dx
x

1
X
1

= y.x:2x+C or y:2x2+Cx

28. The given system can be written as

AX=B = X=A'B 0
1 2 1 X 7
where A=|1 0 3|, X=|ylandB=|11
2 -3 0 z 1
1 2 1
|A|=]1 0 3|=1(0+9-2(0-6)+1(-3-0)=18=0
2 =3 0
For adj A
A;1=0+9=9 Ap=—-(0-6)=6 A3 =-3-0=-3
Ay =—(0+3)=-3 Ay =0-2=-2 Ayy=—(-3-4=7
Az =6-0=6 Ap=-(3-1)=-2 Ay =0-2=-2
9 6 31" T9 =3 6
adj A=|-3 -2 71 =l 6 -2 =2
6 -2 2 -3 7 =2
A= L A
| Al
9 -3 6
-1 6 -2 =2
18 -3 7 2
Now putting above values in (i), we get
[x] (9 -3 6|7
Y =11—8 6 -2 =211
1 Z | | -3 7 =211
1 [ 63-33+6 36
= y =11_8 42 -22-2 = =11—8 18
1 Z | | —21+77 -2 54
i 2
= =11
| Z | 3

= x=2,y=1,z=3 [From equality of matrices]



Examination Papers — 2011 299

29. Two given planes are
AN N A
r.G+j+k)-1=0

i ~ ~ A~

r.(2+3-k)+4=0
It’s cartesian forms are

x+y+z-1=0 ...(0)
and 2x+3y—-z+4=0 ...(i)
Now, equation of plane passing through line of intersection of plane (i) & (ii) is given by

(x+y+z-1)+A(2x+3y-z+4)=0

Q+20)x+1+30)y+(1-2)z-1+41=0 ...(1ii)

Since (iii) is parallel to x-axis
= Normal of plane (iii) is perpendicular to x-axis.

= 1T+20).1+(1+32).0+(1—-2).0=0 [ Direction ratios of x-axis are (1, 0, 0)]

= 1+20=0 = :—%

Hence, required equation of plane is

0x+(1—§)y+(l+l)z—1+4x—l=0
2 2 2
= —1y+§z—1—220
2 2
- . N
= y—-3z+6=0o0r 7 .(j-3k)+6=0

CBSE (All India) Set-Ill

1. Lettan 'x=z

! dx=dz [Differentiating we get]

1+x

-1
tan

"‘e zxdxzjez.dz
1+x
z tan~1 x
=e“+c=e +c

— —
2. If6 be the angle between a4 and b, then

e
a.b=|al.|b|cos6
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V6 =/3.2 cos0
& _3.A2_43

1. LHS. =tan™ (1J+tan—1 (1) + tan-1 (1)
2 5 8

1,1
—tan1 2151+tan1(1j { l><1_l }
1Lyt 8 2 5 10
2
7 1
973 65 72
=tan ! (—)+tan_1 (—)ztan_l 9 =tan ! (—x—)
7.1 72" 65
9
-1 T
=tan 1)=—-
@ 1
X+a X X
12. Let A=| «x xX+a x
X X x+a
3x+a 3x+a 3x+a
X X xX+a
0 0 3x+
. e C, >Cy —Cy
= a X
c, »C, -C
-a -a X+a 2 2 3
=(3x+a)(0+a) [Expanding along R]
=a(3x+a)=3ax+zz2
Given A=0
3ax +a2 =0
a? a
X=——=——
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13.

14.

23.

Let I =J‘1 log (l —lj dx

_j log( )dx

I fl F 1- @j
I= jl%( jn

Adding (i) and (ii), we get

-
y
y

2I1=0 .
xdy+(y—x3)dx=0

1-
log (_x) dx +.|.01 log [1 x
x -x

de

(D)

[ J.(;Z f(x)dx = Ig fla—x) dx}

...(ii)

[ log A +log B=log (A x B)]

3 3
= xdy=—(y—x3)dx = ﬂ= y*rx
dx X
= dy TV y2 = ﬂ+(l).y=x2
dx «x dx \x
dy
It is in the form of —= T +Py=Q
whereP:landQ:x
X
1
o LE. = eI; . elo8 ¥ = x
Hence, solution is
y.xzjx.xzdx+c
X =ﬁ+c = =£+g
Y 4 y 4 x

The given system of equation can be written as
AX=B = X=A"'B

(D)

1 2 -3 X -4
where A=|2 3 2|,X=|y|,B=| 2
3 -3 -4 z 11
1 2 -3
Now, |A|=2 3 2|1 =1(-12+6)-2(-8-6)-3(—6-9) =67 %0
3 -3 -4
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24.

Foradj A:
Ay =- Ay =17 Ay =13
Ap, =14 Ay, =5 Ay =-8
A =-15 Ay =9 Ay =—1
6 14 -151' [ -6 17 13
adiA=|17 5 9| = 14 5 -8
13 -8 -1 15 9 -1
ATl = 1 .adj. A
| Al
%6 17 13
Ll s s
71 15 9

Putting the value of X, A~'and Bin (i), we get

E3 -6 17 13 || 4 X 24 + 34+ 143 201
y:61—7 4 5 8| 2| = |yl=L|-s6+10-88 =61—7 134
|2 | -15 9 -1/ 11 z 60+18 -11 67
[x] 3
= y|=|-2
| Z | 1
= x=3,y=-2,z=1
The given planes are
2x+y-z—-3=0 ...(>0)
and 5x-3y+4+9=0 ...(i)

The equation of the plane passing through the line of intersection of (i) and (i) is given by
2x+y-z-3)+A(Gx-3y+42+9) =

= 2+50) x+(1-30)y+(4r-1)z+ (92 -3)=0 ... (1ii)

_y-3 z-5

It is given that plane (iii) is parallel to i R

= Normal of (iii) is perpendicular to given line.
- (2+5A0).2+(1=3A).4+(4r-1).5=0
= 18A+3=0

1
= A=——

Putting the value of A in (iii), we get the required plane.
2x+y-z- 3)—%(536— 3y+4z+9)=0

12x+6y—6z—-18-5x+3y—-4z-9=0

=
= 7x+9y-10z-27 =0




EXAMINATION PAPERS -2011

CBSE (Foreign) Set-I

Time allowed: 3 hours Maximum marks: 100

General Instructions : As given in Examination Paper (Delhi) — 2011.

SECTION - A
Question numbers 1 to 10 carry one mark each.
1. If f:R — Ris defined by f(x) = 3x + 2, define f[f(x)].
2. Write the principal value of tan 1.

3. Write the values of x — y + z from the following equation :
[x+y+z]| [9

x+z |=|b
| y+z 7
4. Write the order of the product matrix :
1
2([2 3 4]
|3
X x 3 i .
5. If 1 x =‘ 1 ol write the positive value of x.

6. Evaluate:
1+1 2
[Lrlos o™ 4y
x
7. Evaluate:

V3 d
b

1+ x2

8. Write the position vector of the mid-point of the vector joining the points P (2, 3, 4) and
Q(4,1,-2).
- -

- -
9. If a.a=0and a.b =0, then what can be concluded about the vector b?

10. What are the direction cosines of a line, which makes equal angles with the co-ordinates
axes?
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SECTION - B

Question numbers 11 to 22 carry 4 marks each.
11. Consider f: R, —[4, ] given by f(x) = x? + 4.Show that fis invertible with the inverse (f )
of f given by f - (y) = \Jy — 4, where R, is the set of all non-negative real numbers.

12. Prove the following :

9t 9 . _1(1j 9 . 41(2v2
— ——sin —|=—sin _—
3 3

8 4 4
OR
Solve the following equation for x :
1-
tan ! . 1 tan ! (x), x>0
1+x) 2

13. Prove, using properties of determinants :
y+k oy y
Y y+k y =k2(3y+k)
y y o ytk

14. Find the value of k so that the function f defined by
k cos x

f@y=4m" 2
3, if x==L
2

if x;ﬁE
2

. . T
is continuous at x = E .

15. Find the intervals in which the function f given by

f(x) =sin x + cos x, 0<x<2m
is strictly increasing or strictly decreasing.
OR

Find the points on the curve y= x3 at which the slope of the tangent is equal to the
y-coordinate of the point.

16. Prove that:
2
i X a% - x? +a—sin_1 (E) =Ja% - x?
dx |2 2

a
OR
[2 2y Py, dy
If y=log[x ++/x“ +1], prove that (x +1)—2+xd—=0.
dx X
17. Evaluate: J.ezx sin x dx
OR
Evaluate : & dx

,/x2 - 8x+7
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18. Find the particular solution of the differential equation :
(1 +e?¥)dy + (1 +y?) e*dx =0, given that y =1, when x = 0.
19. Solve the following differential equation :

% + y cot x = 4x cosec x, given that y = 0 when x = g .
x

— ~ ~ A ~ A~ A~ — A A
20. If vectors a=2i+2j+3k, b=-i+2j+k and ¢ =31+ are such that a+Ab is

%

perpendicular to c, then find the value of A.
21. Find the shortest distance between the lines :
= . . N . A
r=61+2j+2k+A(@ —-2j+2k)and
- I na N
r=—4i —k+u(3 -2 -2k
22. Find the mean number of heads in three tosses of a fair coin.

SECTION - C
Question numbers 23 to 29 carry 6 marks each.
1 -1 2112 0 1
23. Use product| 0 2 -3|| 9 2 -3|tosolve the system of equations :
3 2 4|l 6 1 =2
x-y+2z=1
2y -3z=1
3x-2y+4z=2
OR
Using elementary transformations, find the inverse of the matrix :
2 0 -1
5 1 0
0 1 3
24. A window is in the form of a rectangle surmounted by a semi-circular opening. The total
perimeter of the window is 10 metres. Find the dimensions of the rectangle so as to admit
maximum light through the whole opening.
25. Using the method of integration, find the area of the region bounded by the lines :
2x+y=4
3x-2y=6
x=3y+5=0
26. Evaluate If(xz — x) dx as a limit of sums.

OR

Evaluate :
J-n/4 sin x + cos x

0 9 +16 sin 2x

27. Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular to each
of the planes :

dx
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28.

29.

10.

19.

20.

21.

22,

x+2y+3z=5 and 3x+3y+z=0

A cottage industry manufactures pedestal lamps and wooden shades, each requiring the use
of grinding/cutting machine and a sprayer. It takes 2 hours on the grinding/cutting
machine and 3 hours on the sprayer to manufacture a pedestal lamp. It takes one hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a shade. On any day,
the sprayer is available for at the most 20 hours and the grinding/cutting machine for at the
most 12 hours. The profit from the sale of a lamp is ¥ 5 and that from a shade is ¥ 3. Assuming
that the manufacturer can sell all the lamps and shades that he produces, how should he
schedule his daily production in order to maximise his profit? Make an L.P.P. and solve it
graphically.

A factory has two machines A and B. Past record shows that machine A produced 60% of the
items of output and machine B produced 40% of the items. Futher, 2% of the items produced
by machine A and 1% produced by machine B were defective. All the items are put into one
stockpile and then one item is chosen at random from this and is found to be defective. What
is the probability that it was produced by machine B?

CBSE (Foreign) Set-II

Write fog, if f : R— R and g: R — R are given by
f(x) =] x| and g(x) =|5x-2|.
Evaluate :

er_e—Zx
J.Z 2 dx
et e

Prove, using properties of determinants :

a-b-c 2a 2a
2b b-c—-a 2b =(zz+b+c)3
2c 2c c—a->b

Find the value of k so that the function f, defined by
kx+1, if x<m
f) =

cosx, if x>m

is continuous at x = 7.
Solve the following differential equation:
%+2ytan X =sin x. giventhatyzo,whenx:%.
x
Find the shortest distance between the lines :
d N N A A A A
r=0+2j+3k)+A(@ —-3j+2k) and

7=(4z°+5f+6l€)+u(21°+ 37 +k)
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28. Find the vector equation of the plane, passing through the points A (2, 2, - 1), B(3, 4, 2) and

29.

11.

12.

13.

14.

23.

24.

C (7,0, 6). Also, find the cartesian equation of the plane.

Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls. One ball is

transferred from Bag I to Bag Il and then a ball is drawn from Bag II at random. The ball so

drawn is found to be red in colour. Find the probability that the transferred ball is black.

CBSE (Foreign) Set-lll

Write fog, if f : R - R and g: R — R are given by f(x) = 8x3 and g(x) = xl/3,

Evaluate :
cos+/x
"‘ dx
Jx
Prove, using properties of determinants :
X+y+2z X y
z y+z+2x y =2(x+y+z)3
Z b Z+x+2y

For what value of A is the function

F) = l(x2—2x), .if x<0
4x+1 , if x>0

continuous atx=07?

Solve the following differential equation :

(1+x2)ﬂ+2xy=;,giveny=0whenx=1.
dx 1+x2
Find the shortest distance betwen the lines :
= . . A PO
r=0+2j+k)+A(@ -] +k)

and Y= TR u @+ +20)

Find the equation of the palne passing through the point (1, 1, -1) and perpendicular to the

planes x + 2y + 3z —7 = 0and 2x — 3y + 4z = 0.

There are three coins. One is a two headed coin (having heads on both faces), another is a
biased coin that comes up heads 75% of the times and the third is an unbiased coin. One of
the three coins is chosen at random and tossed, and it shows heads. What is the probability

that it was the two-headed coin?
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=——=\/\,Solutions

CBSE (Foreign) Set-I

Section - A

.'.—E e(—E,Ej range of the
4 2 2

principal value branch of tan !

function and tan (—gj =-1

o (D)
e (i)
... (iii)

. ()

1. f(f(x)) =f3x +2)
=3.3x+2)+2=9x+6+2
=9x +8
2. Let tan~' (-1)=6
= tan 0 =—1
(i
= tan 0 =—tan —
4
= tan G:tan(—f): 0=-"
4 4
-1 T
= tan (-1)=——
( 4
.. Principal value of tan ! (=D is —g.
3. We have
X+y+z 9
x+z |=|5
y+z 7
By definition of equality of matrices, we have
X+y+z=9
X+z=5
y+z=7
() - (i) = X+y+z-x-z=9-5
= y =4
(i) — (iv) = X-y+z=5-4
= x-y+z=1
4. Order is 3 x 3 because it is product of two matrices having order 3x 1 and 1x 3.
5. We have
x x| |34
1 x| |12

= X2 -x=6-4 = x%2-x-2=0
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= X2 —2x+x-2=0 = x(x-2)+1(x-2)=0
= x-2)(x+1)=0
= x=2 or x=-1 (Not accepted)
= x=2
2
6 o] Qrloen?
X
Let l+logx=z
ldx=dz = I=I 2%dz
X
3
z 1 3
=—+C==(I+1logx)” +C
3 3 &
3
7 I:J‘f dx
Uopex?
:[tanflx];ﬁ '.'i(tanflx): !
dx 1+x2
=tan "' (W3) —tan " (1)
_r r_T
3 4 12

- -

8. Let a . b be position vector of points P(2, 3, 4) and Q(4, 1, —2) respectively.
> . A -
a=2i+3j+4k

- A A ~
b =4i+j-2k

- o> R R R
.. Position vector of mid point of P and Q:a;b :61+42J+2k
:3§+2}+12
- -
9. a.a=0
->| |-
= a al.cos0=0
> |-
= a a|=0 [.cos0=1]
d 2 -
= al =0 = |al|=0
- - - |- |- N
= b may be any vector |[asa.b=|a|.|b|.cos0=0|b|.cos0=0

10. Let a be the angle made by line with coordinate axes.
= Direction cosines of line are cos o, cos o, Cos o
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= cos? o+ cos? o+ cos® o =1
1
= 3cos? a=1 = cos® a==
3
1
= cosa =t —

NG

Hence, the direction cosines, of the line equally inclined to the coordinate axes are
1 1 1

ek, t
BB
2 2 1

[Note : If I, m, n are direction cosines of line, then 12+m? +n? =

Section - B

11. For one-one
Let Xy, Xy € R (Domain)
f(x))=f(xy) = x}+4=x3+4
- K2 =x3
= X] =Xp [.X| , X, are +ve real number]
f is one-one function.
For onto
Let y €[4, ) s.t.
y=f(x) VxeRy (set of non-negative reals)
= y = x> +4
= X =,y -4 [.x is + ve real number]
Obviously, V'y €[4, a], x is real number € R (domain)
i.e., all elements of codomain have pre image in domain.
= f is onto.
Hence f is invertible being one-one onto.
For inverse function : If f ! is inverse of f, then
fof ' =1 (Identity function)
= fof 1 (y)=y Vyel4»)
= FE~ )=y
= ' y)? +4=y [ f(x)=x> +4]
= 7 () =+fy—4
Therefore, required inverse function is £! [4, o] — R defined by
7l (y)=y[y—4 Vyel4w.
12. LHS. I Ot L
8 4 3
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= 2 COS_I (l) |:'.' l e[-1], l]:|
4 3 3
Let cos ™! (%) =0

N cos@zé [0[0, ]
2
sin 0 =+ 1—[lj { 9.6[03713] }
3 = sin 0is +ve
. \/§ 22
= sinf=[— =—
9 3
.1 272 _1(1) .1 272
= 0 =sin —— | = cos — |=sin —_—
3 3 3
Putting the value of 6]
LHS =2 sin~! 22 = R.H.S.
4 3
OR
tan ! 1-x :ltan_lx: 2tan_11_xztan_lx
1+x 2 1+x
2(1—)() B
= tan_lﬁztan_lx YPI‘OPer’fIY
1—x )2 Here-1<—><lasx >0
1—(—] 1+x
1+x
2
= tan ! & =tan ! x
A+x2% —(1-%?2
2
= I-x =X = 3x2 =1
2x
= x—L [ x>0]
NE)
y+k oy y
I3. LHS. =| v y+k vy
y y y+k
3y +k y y
=3y+k y+k vy [Applying C; - C; +C, +Cy
3y +k y y+k
Ly y
=@y+k |l y+k vy [Taking common (3y + k) from C;

1 y y+k
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Lyy Applying
=(3y+k) 0 k O RZ _>R2_R1
0 0 k R3 —)R3 _Rl
Expanding along C; we get
=By +k) {1(kZ -0)-0+0}
=By +k).k?
=k? By +k)
Let x=2—h
14, lim f(x)= lim f(f—h) 2
x> h=>0 12 x>X = h=0
2 2
kcos(ﬁ—h]
. 2
= hm B E—
h—0 n—2(£—hj
2
. k sin h .'.f(x):kcosxifx;&f}
h—0 2h L T—2X 2
_K jj Snh_K (D)
2h—->0 h 2
Let x:E+h
lim_f()= lim f(f+h) 2
—— h~0 12 x>2 = h=0
2 L 2
kcos(g+h) - "
- lim — =/ () =SS X g T
h—0 T m—2X 2
n—2|—+h -
2
. —k sin h
= lim ———
h—-0 t—n-2h
ksinh k . sinh k ..
= lim =— lim =— ... (i1)
h—-0 2h 2h—-0 h 2
Also f (fj =3 {'.f(x) =3if x J}
2 2

. . . b
Since f(x) is continuous at x :E

lim f(x)= lim f(x) =f[’—2‘j

Y Y
X —— X —>—

N | =

25:3 = k =6.
2
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15. f(x) =sin X + cosx
Differentiating w.r.t. X, we get
f'(x) =cosx —sin x
For critical points

f'(x)=0
= cosx—sinx=0 = cosx=sinx
e
= COSX =COS| ——X
3]
= x:2nni(§—x) where n =0,+1, +2,...
= X:2n7r+2—x or x:2n1t—2+x
2 2
= 2x =2n Tc+7—2t (Not exist)
T
= X=nTm+—
4
T 5T
X=—,— [.0<x <27
4 4
T 5m

The critical value of f(x) are i

4
Obviously, f'(x)>0if x € [0, g) u(% , 275}
and f'(x)<0if x e E >

. . . . L T 5

i.e., f(x) is strictly increasing in [O, Zj u(?, ZX}

and strictly decreasing in (g, S—RJ

4
OR
Let (x1, y1) be the required point on the curve y =x3,
Now y =x3
dy =3x% = (d_y) =3x12
dx X)(x,y1)

. . (d
= Slope of tangent at point (Xx; , y;) on curve (y =x3) is [—yJ
X
(xpyp)
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16.

From question
3x? =y, . ()

Also since (x1, y) lies on curve y =x>

y1=x13 ... (i)

From (i) and (ii)

3X12 :xi?’ = 3x12 —xf’ =0
= x? 3-x,)=0 = x;=0,x; =3
IfXIIO,yIZO

If X1 :3, Y1 =27
Hence, required points are (0, 0) and (3, 27).

Prove that
2
i X a’ —x? +a—sin_1 (ij =vaZ -x?
dx |2 2 a

2
L.H.S. :i(f a?—x? j+i a sinl[ij
dx \ 2 dx| 2 a

Given yzlog[x+\lx2 +1}

d_y = ! x |1+ 2x [Differentiating]

dx X+\,X2+1 24/x% +1

2(x ++/x2+1)

(x+\1x2 +1)x2 x2 +1
1

dy _

dx x2 +1
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Differentiating again, we get

2 2
Y L2 32 o= X L 2apdy X
ax? 2 (x% +1)3? dx? k2 41
2
= Y Wy
dx2 dX
17. Let Izjezx sin x dx

=—e?* cosx —j 2e%* (—cosx) dx

=X cosx+2jezx cos x dx

=—e2* cosx +2[e>* sin x—j 2e%* sin x dx]

——e?* cosx +2e%¥ sinx—4j'e2X sin x dx + C’

—eX (2sin x —cos x) =4I + C’

er '
= 1= [2sin x —cosx]+ C [where C :?}
OR
Now 3x+5=A.di(x2 -8x+7)+B
X
= 3x+5=A(2x-8)+B
= 3x+5=2Ax-8A + B

Equating the coefficient of x and constant, we get
2A =3 and -8A + B =5

A:i and —8><§+B:5
2 2

= B=5+12=17
. s —(2x 8)+17
1/ —8x+7 \/ —8x+7

- j XY 4 +17

27 x? 8x+7 1/x2 —8x +7

:%Il,+1712 ()

2x -8 dx
Where Imdx,l2 =I m
Now I =J‘&dx

\/x2 -8x+7

Let x2 —8x+7=2z> = (2x-8)dx =2zdz



316 Xam idea Mathematics—XII

2zdz
11=I ;
=2[dz=22+C,
I, =2¢/x? —8x+7 + C, (i)
I _J~ dx
= =
VX2—8x+7

:J‘ dx _ dx
VX2 -2.x4+16-16 47 yJ(x—4)2 ~32

(x—4) +y(x—4)% =32
(x—4) + x> —8x +7

Putting the value of I} and I, in (i)

[ %:%.2\/X2—8x+7 +17log| (x—4) + /x> —8x + 7| +(C; + Cy)
2
Xx°=8x+7

=3/x2 =8x +7 +17 log| (x—4) x> —8x +7 | + C.
J‘L x+vVx2—a? +C}
Vx? —a?
18. Given equation is

(I+e?)dy +(1+y2)e*dx=0

=log +C,

12 =log +C2 (lll)

Note =log

X
- 1+ eX¥)ydy=-(+y2)e* dx = dy2 S ix
I+y l+e™*

Integrating both sides, we get

-1 e dx
tan y:_.[ 1 (X 2
1+(e*)
- dz
= tan 1y =— 5 Lete* =z, e*dx=dz
1+z
-1 -1 -1 -1 .x
= tan  y=—-tan z+C = tan " y+tan e" =c

For particular solution :
Putting y =1 and x =0, we get
tan 7! (1) + tan =Cc = tan’! o+ tan 7! D =c
= I + T C = C=
4 4

Therefore, required particular solution is

1

T

_ _ n
tan 'y +tan "' ¥ =
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19. Given differential equation is

dy +y cot X =4x cosec X
dx
dy

= —— 4+ cotx.y =4x cosec X
dx

Comparing the given equation with 3—}’ + Py =Q we get
X

P=cot x, Q=4x cosecx
LE. = e_[cotx dx

— elog (sin X ) —sinx

Hence the General solution is
y.sin x :j 4x. cosec x. sin x dx + C

= ysinx:j 4dx dx + C [cosecx.sin x =1]
= ysir1x=2x2 +C
Putting y =0 and x =g, we get

2 2
0=2 1c = c=-L
4 2

Tl',2

Therefore, required solution is y sin x =2x2 5

. . . L d
Note: When the given differential equation is in the form of d—y+ Py =Q, where P, Q are
X

constant or function of x only, then general solution is
y x (L.F.) =j (QxLF.)dx +C

where I.F.= eJ. Pdx
20. Here
—> N ~ ~ ~ N A~ > ~ ~
a=21+2j+3k, b=—1+2j+k, c=3i+]
—> e ~ ~ ~ ~ ~ ~ ~ ~ ~
a+Ab=Qi+2j+3k)+A(-i+2j+k)=2-Hi+2+2M)j+B+Mk

- — -
Since (a + A b) is perpendicular to c

- - -
= (a+Ab).c=0 = 2-M.3+2+20M).1+B@+1).0=0
= 6-3L+2+2AL=0 = A=8

- - e T
[Note : If a is perpendicular to b, then a.b =|a|.| b|.cos90°=0]
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21. Given equation of lines are

- ~ ~ N ~ A N

r=6i+2j+2k +A(i-2j+2k) (D)

9 ~ A ~ A A

r=—4i-k+p@G3i-2j-2k) ... (i)
> > - > > -

Comparing (i) and (ii) with r =a; +Ab; and r =a, + Ab,, we get

> . - . A

a; =61+2j+2k a2 =-4i-k

- ~ ~ ~ g A~ ~ A~

by =i-2j+2k b2 =3i-2j-2k

> > oA . A A
al—a2=(6i+2j+2k)—-(—4i-k)=10i+2j+3k

> o ik
bixb2=[1-2 2
3 -2 =2

=(4+4)1-(2-6)J+(2+6)k
=81+ 8] + 4k

- -

|bixba| =8%2+82+42 =144 = 12

Therefore, required shortest distance

- - - >
a;—a, |.| byxby

> -

by xbs

101+ 2]+3Kk).(81+8]+4k)

12
80 +16+12
12
12

- - — - - -
Note : Shortest distance (S.D) between two skew lines r =a; + Aby and r =a, + Ab, is given by

- o - o
ap —aj .b1Xb2

- -

b2><b2

SD. =

22. The sample space of given experiment is
S ={(HHH), (HHT), (HTT), (TTT), (TTH), (THH), (HTH), (THT)}
Let X denotes the no. of heads in three tosses of a fair coin Here, X is random which may have
values O, 1, 2, 3.
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Now, P(X=0)=X . P(X=D=>
8 8
P(X—2)—§ P(X—3)—l
g 8
Therefore, Probability distibution is
X 0 1 2 3
P(X) 1/8 3/8 3/8 1/8

1 3 3 1
Mean number X))=0x=—+1x=+2x=4+3x=—
(B(x) 8 8 8 8

3,6 3 123
8 2

Section - C

23. Given system of equation is
X—y+2z=1, 2y-3z=1 3x-2y+4z=2

Above system of equation can be written in matrix form

as AX=B=X=A"'B
1 -1 2 X 1
whrere A=0 2 3,X=lyl|,B=|1
3 2 4 z 2
20 1
Let Cc=l 9 2 -3
6 1 =2
1 -1 2][-2 0 1
Now AC=[0 2 -3|| 9 2 =3

3 -2 4| 6 1 2

[ —2-9+12 0-2+2 1+3-4

=l 0+18-18 0+4-3 0-6+6

(100

=010

1001
= AC=I
= Ao =A"11 [Pre multiplication by A ']
= A ltayc=a"! [By Associativity]
= i1c=A"!' = Al=cC

20 1

= Atz 9 2 -3

6 1 -2

|—6-18+24 0-4+4 3+6-8
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Putting X,A_1 and B in (i) we get
[x—‘ {—2 0 1”1—‘ [x] {—2+0+21
yi={ 9 2 3|1 ]|=]y|l= 9+2-6
z] |6 1 =22 2] | 6+1-4

0
]:5 = x=0,y=5and z=3
3

X
= y
z
OR
2 0 -1
Let A=5 1 0
01 3
For elementary row operation, we write
) A=1A
2 0 -1 1 00
51 0/={01 0lA
01 3 001
Applying R, & R; ) o
5 1 0O 1 0
2 0 -1|=/1 0 OlA
0 1 110 0 1
Applying R; - Ry —-2R,
11 1 7-2 1 0]
2 0 -1|=| 1 0 OlA
10 1 1 L0 0 1]
R3 (—)Rz
11 2] [-2 1 0]
0O 1 3/={0 0 1]|A
12 0 -1 1 0 0]
Rl—)Rl—Rz

—_

o
|

—_
|

8]

—_
|

R3 —)R3 —2R1

Rl —)Rl +R3,
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3 -1 1
I=| -15 6 -5 |A
5 2 2
3 -1 1
= A=l -15 6 -5
5 2 2

24. Let x and y be the length and width of rectangle part of window

respectively. Let A be the opening area of window which admit Light.
Obviously, for admitting the maximum light through the opening, A
must be maximum.

Now A = Area of rectangle + Area of semi-circle

2
1 x
A=xy+—m—
Y 2 4
2
= A:xy—i-K
8
) _
- A:x{S—X(n+Z)}+nX
8
2 2
N A=5X_(TE+2) X©om
8
T+2 7w 2 =
= A =5x — —=|x
4 8
- A=sx-Trd e %=5—(”+4)2
dx 8
For maximum or minimum value of A, L
dA
dx
= 5—(“4}&:0 — Tt s
20
= X =
n+4
2
Now d A:_n+4><2:_7:+4
dx 2 8 4
2
Le., d”A <0
dx? ] _ 20
n+ 4
Hence for x = , A 1s maximum
T+ 4
and thus y=5- 20 ><TH_2 Putting x = 20
n+4 4 n+ 4

x/2 x/2

-—< —

From question

X+ 2y +n-§:10

x(g+lj+2y:lo

= 2y :IO—X(R;LZ)

_xX(n+2)
4

y=5 (D)

in (i)}
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25.

_5_ S5(n+2)
n+4
_5n+20-57-10 10
T+ 4 n+ 4
Therefore, for maximum A i.e., for admitting the maximum light
20
Length of rectangle =x = .
n+4
10
Breadth of rectangle =y =
n+4
Given lines are
2x+y =4 ... (4)
3x -2y =6 ... (i1)
x-3y+5=0 ... (iii)

For intersection point of (i) and (ii)
Multiplying (i) by 2 and adding with (ii), we get

4x + 2y =8
3x -2y =6
7x=14 = x=2
S y =0
Here, intersection point of (i) and (ii) is (2, 0).
For intersection point of (i) and (iii) 4+
Multiplying (i) by 3 and adding with (iii), we get 3l
6x + 3y =12
x -3y =-5 2t
 x=7T = x=1 4|
S y=2
Hence, intersection point of (i) and (iii) is (1, 2).

For intersection point of (ii) and (iii)
Multiplying (iii) by 3 and subtracting from (ii), we get

3x -2y =6
_3x39 =7F15
Ty =21
= y=3
: x=4

Hence intersection point of (ii) and (iii) is (4, 3).
With the help of intersecting points, required region AABC in ploted.
Shaded region is required region.
.. Required Area = Area of AABC
= Area of trap ABED — Area of AADC — Area of ACBE

:L“ X;S dx—L2 (4-2x) dx-j; X6 4

1] x? ! 21| 3x? !
= | X 4sx —[4x—x2] L N
31 2 . 2] 2 )
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% {(% + 20)—(% +5j} —{8—4) —(4-1) }—% {(3 X216 —24)—(3 ;4 —12)}

1 11 1
_5{ 28—5}—{4—3}—5{0+6}

:lxﬁ_l_:;
3 2

_7 $q. unit
5S4 .

4 b
26. Comparing .[1 (x2 —X) dx with L f(x) dx, we get
f(x) =x2-x and a =1,b=4
By definition
b
I f(x) dx =limh [ f(a) + f(a+h)+f(a+2h)+....+f(a+(n —l)h)]

a

h—0
Here h :ﬂ :i where h :B
n n
= nh =3 Alson > a< h—>0

j4 (x2 =x)dx= lim h[f (1) +f@+h)+f@A+2h) +....+ f 1+ (n—Dh)]

1 h—0

= lim h[0+{0+h)? =@+ h)}+{0+20)% =0+ 2h)} +....+ {1+ (n -Dh)?> =1 +(n -1) h)}]
h—>0

= lim h[0+{1+h? +2h—1—h} + {l + 4h % + 4h —1—2h}
h—0

4o+ {l+(=D)2h? +2(n-D)h-1—(n-Dh}]
=h11m0 h[0+(h?+h)+(4h% +2h) +...{(n=D>h?% +(n-Dh)]
%

= lim h[h? 1+2% +...+(n=D2 +h {1+2+...+(n-D}]
h—0

. h[hg'(n—l) n6(2n ) h (n—l)n}

h—0 2
h3.n3(1—lj(2—l) hz.nz(l—l)

. n n n
= lim +

h—0 6 2
_ n n n - h=2
= lim + n

n = 6 2 S h>0=>n->w
:27><(1—O)(2—0)+9(1—0) :%4_2:9_’_2:2

6 2 6 2 2 2
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27.

28.

OR
Let Sin X —COSX =Z Ifx=0z=-1
(cos X + sin x) dx = dz Ifx=§,z=0
Also, - Sin X —COSX =2
. 2 _ .2 .2 2 . _.2
= (sin X —cosX)” =z~ = sin” X+ cos” X —28in X COSX =Z
= 1-sin2x =22 = sin2x =1-22
/4 si 0
Now J‘n sin x+f:osx _ I dz
0 9+416sin 2x 1 o94116(1-2%)
_J-O dz _IO dz
1 9416-1622 "' 25-162>
ST
1 0 dz 11 log 4
== > -
601 52 Ti6, 5 %5
4 4 4 -1

1 1 1
=—/|logl—-log— | =—/|logl—1logl + log9
40[ g gg} 40[ g g g9]

=—1og 9
Let equation of plane passing through (-1, 3, 2) be
ax+1D)+bly-3)+c(z-2)=0 ... (1)
Since (i) is perpendicular to plane x + 2y +3z =5
= a.l+b.24+¢.3=0
= a+2b+3c=0 ... (i)
Again plane (i) is perpendicular to plane 3x +3y +z =0
= a.3+b.3+c.1=0
= 3a+3b+c¢=0 ... (iii)
From (ii) and (iii)
a b ¢
-9 9-1 3-
a b ¢
~ 3 3 A (say)
= a=-7A b=8A c=-3A

Putting the value of a, b, c in (i), we get
“TAx+1D)+8A(y-3)-3%(z-2)=0
= —7x-7+8y -24-32+6=0
= -Tx+8y -32-25=0= 7x -8y +32+25=0
It is required plane.
Let the number of padestal lamps and wooden shades manufactured by cottage industry be x and y
respectively.
Here profit is the objective function z.
: z =5x+3y (D)
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We have to maximise z subject to the constrains
2x +y <12
3x +2y <20

x>0
y >0

* Graph of x =0,y =0 is the y-axis and x-axis respectively.
. Graph of x 20,y 20 is the Ist quadrant.

Graph for 2x +y <

12

Graph of 2x +y =12

X

0

y

12

Since (0, 0) satisfy 2x +y <12

= Graph of 2x +y <12 is that half plne in which origin lies.
Graph of 3x +2y =20

Graph for3x + 2y <

20
X 0 20/3
y 10 0
y-axis
12%
PN
C
s /
4 |
2 |
//// + > X-axis
4 10 12
3x+2y=20

Since (0, 0) Satisfy 3x + 2y <20
= Graph of 3x + 2y <20 is that half plane in which origin lies.
The shaded area OABC is the feasible region whose corner points are O, A, B and C.

2x+y=12



326

Xam idea Mathematics—XI|

For coordinate B.

Equation 2x +y =12 and 3x + 2y =20 are solved as

3x +2(12 -

2x) =20

= 3x4+24-4x=20=> x=4

Coordinate of B =(4, 4)

= y=12-8=4

Now we evaluate objective function Z at each corner.

maximum

Corner points z =5x +3y
0 (0, 0) 0
A (6, 0) 30
B 4, 4) 32 )
C (0, 10) 30

Hence maximum profit is ¥ 32 when manufacturer produces 4 lamps and 4 shades.

29. Let E{, E, and A be event such that

E; = Production of items by machine A
E, =Production of items by machine B
A = Selection of defective items.

60 3
E = —_—=
HED =100 75 100

40 2
o PEy) ==

A2z _LgAa) 1
E, ) 100 50" (E, ) 100

E
P(—zj is required
A

By Baye's theorem

A
E,).P| —
PE,) (EzJ

HEI).P(§J+P(E2).P(A

1 2

%)

2)(

)
A) 3 1L 2 1
5750 5100

2
__ 50 _2 500 _1
3,2 500 6+2 4

250 500

‘.
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CBSE (Foreign) Set-Il

9. fog (x) =f(g(x))
=f(|5x -2])
“Jsx-2|
=|5x—2|
~ (e2X —e 2x)
10. I—J‘ de
Let e e =y

(2e?* —2¢™*)dx =dz

(e2x _e—2x) dx :d?z

=1l dz
2 z
—llog|z|+C
2
zélog‘ezx +e X [+C
a—-b-c 2a 2a
19. LH.S. = 2b b-c-a 2b
2c 2¢ c—a-b

Applying R; - R + R, +R3, we get
a+b+c a+b+c a+b+c
= 2b b-c—-a 2b
2c 2c c—a-b
1 1 1
=(a+b+c)|2b b-c-a 2b
2¢ 2¢ c—a-b
Applylng Cl —)Cl —C3 and C2 —)CZ —C3, we get
0 0 1
=(a+b+¢) 0 -b—c-a 2b
c+a+b c+a+b c—-a-b
Expanding along R, we get
=(a+b+¢)[0-0+1{0—-(-b—-c—a).(c+a+b)}]
=(a+b+c).(a+b+0)?

=(a+b+c)> = RHS
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20.

21.

. . Letx=mn—h
lim f(x)= lim f(mw—h) _
X > h—0 X—>1T =>h->0
= lim K(mr—h)+1 ['.'f(x)zkx+1forxérc
h—0
=Kn+1
. . Letx=mn+h
lim f(x)= lim f(x+h) N
hont h—0 Xx—>1 =>h->0

= lim cos(m+h) [. f(x)=cosx for x> 7|
h—->0

= lim —cosh =-1
h—0

Also f(m=kmn+1
Since f(x) is continuous at X =7

= Iim f(x)= lim f(x)=f(n)
X —>n x >nt
= kn+l=-1=kn+l1
= kn=-2
- P
i
Given differential equation is
d—y+2tanx.y =sin X
dx
.. dy
Comparing it with o + Py =Q, we get
X
P=2tan x, Q=sinx
LE = efZ tan xdx
2
26210g secx :elog sec” X
=sec’x

Hence general solution is

y. sec? x:jsinx. sec? x dx + C

[+ e°8? =]

y.sec2 ij.secx.tanxdxﬂ-C = y.sec2 x=secx+C

= y:cosx+Ccoszx
Putting y =0 and x :g , we get

O=cosE+C.cos2E
3 3

0=14:C = c-0
2 4

.. Required solution is y =cosx —2cos? x
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22. Given equation of lines are

> . A A A A A
r=(1+2j+3k)+A(i-3j+2k) @)
> A A PP
r =(4i+5j+6k) +pu (2i +3j+k) ... (i)
- > - - - -
Comparing (i) and (ii) with r =a; +A b and r =a, + A b respectively we get.
e ~ N ~ e ~ N A~
a; =1+2j+3k a, =4i+5j+ 6k
i ~ ~ ~ — ~ N A~
by =1-3j+2k b, =2i+3j+k
- - N N N
Now a,—a; =3i+3j+3k
Lo |1k
bl ><b2 =1 -3 2
2 3 1
=(-3-6)i —(1-4)]+(3+6)k =—91 + 3]+ 9k
- o
by x by |=4/(=9)? +3% +92 =3419
- > 5 >
sp. = | @2~ .(by xby)
- >
bl Xb2
| Gi+3j+3k) (=91 +3j+9k) | _-27+9+27 _ 3
3v19 3v19 V19
28. Let equation of plane passing through A (2, 2, —1) be
a(x-2)+b(y-2)+c(z+1) =0 @)
Since, B (3, 4, 2) lies on plane (i)
= a(3-2)+b(@4-2)+c(2+1) =0
= a+2b+3c=0 ... (i)
Again C(7,0,6) lie on plane (7)
= a(7-2)+b(0-2)+c(6+1) =0
= Sa2b+7¢c=0 ... (iii)
From (ii) and (iii)
a b c
14+6 15-7 -2-10
a b ¢
— =— =—"_=)(sa
20 8 -12 (say)

a=20Ab=8\ c=-121
Putting the value of a, b, c in (i)
200(x—2) +8My —-2) —12Mz +1) =0
20x —40 + 8y —16 -12z—-12=0
20x + 8y —12z —-68 =0
5x+2y -3z2-17=0

Uyl
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= 5x + 2y -3z =17 which is required cartesian equation of plane.

Its vector form is

(xi+yj+zk).(5i+2j-3k) =17
- N ~ ~

= 1 .051+2j-3k)=17

29. Let Eq, E, and A be event such that
E; =red ball is transferred from Bag I to Bag II

E, =black ball is transferred from Bag I to Bag II
A = drawing red ball from Bag II

3 4
E = — E = —
PE) Z PE,) ;

P AlLS ,P AL , P(E—2J is required.
E, ) 10 E, ) 10 A

Now

From Baye's theorem.
A
P(Ez)f(—j
p(E_ZJ_ E;
A A A
E;).} — |+PE,).f —
PE) F{Elj PKE;) P[Ezj
4.4
__ 7 10 _ 16 _16
gxi 4 4 15+16 31
7 10 7 10

GCBSE (Foreign) Set-lli

L. fog(x) =f(g(x)

_f )
_g(xV3)?
=8x
2. 1= cos Vx dx
Jx

Let JX =t
1 1
——dx=dt = —dx=2dt
24/x Vx

Iszcostdt

=2sint+C
:2sin\/;+C
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X+y+2z X y
11. LHS = z y+z+2x y
zZ X Z+X+2y

Applying C; - C; - C, +C3 we get

2Ax+y+7z) X y
=2(x+y+2z) y+z+2x y
2x+y+7) X Z+ X+ 2y
1 X y
=2(x+y+2)|l y+z+2x y [Taking common from C]
1 X Z+Xx+2y
Applying R,— R, —R; and R; - R3 =Ry, we get
1 X y
=2x+y+2)|0 x+y+z 0
0 0 X+y+z

Expanding along C;, we get
=2(x+y+2)[{(x+y +2)* 0 —0+0]
=2(x+y+2)° = RHS

12. lim f(x)= lim A(x% -2x) [-f(x) = L (x> —2x) for x <0]
x—=>0" x =0
=1(0-0)=0
lim f(x)= lim 4x+1 [..f(x) =4x +1 for x> 0]
x >0 x =0
=4x0+1=1
Since lim f(x)# lim f(x) for any value of A. Hence for no value of A, f is continuous at x =0
X >0~ x —>0"

13. Given differential equation is

d d
(1+x2)—y+2xy: 12 - 9, 2X2.y: 12 3
dx 1+x dx  14x (1+x7)
Comparing this equation with j—y + Py =Q we get
X
P 2X o 1
1+x2 1+x2)?
LF. :eIPdX
2x dx
LF. =¢ 1+x’
dt
:eJT Let t=1+x>
dt =2xdx
_ elogt
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14.

Hence general solution is

y.(1+x%)= j (A+x%)dx+C
(l+x)
= y. (1+x )= I +C
1+x2
= y.(1+x2)=tan_1x+C

Putting y =0 and x =1 we get
0=tan"'(1) + C

c=-TL
4

Hence required solution is
y.(1+x2)=tan_1x—E
4
Given lines are
SN A oA A
r=(1+2j+k)+Ar(i—-j+k)
> s A A A A
r =(2'—j—k)+p(21+j+2k)
— - - —
Comparing the equation (i) and (ii) with r —a 1 +Abjyand r =a, +Ab,.

We get

—> ~ ~ ~ e d ~ ~ ~
a;=1+2j+k a, =2i—j-k
—> ~ A ~ b d ~ ~ ~
b;=i—-j+k by, =2i+j+2k
—> b d ~ A ~ ~ ~ ~
Now a;—a; =2i—-j-k)-({+2j+k)
=1-3]-2k
Lo |1k
bIXbZZ 1 —1 1
2 1 2

=(-2-Di-(2-2)]+ 1+ 2k =-31+3k
by x by [=4-3)7 +(3)7 =342

Y
(ap—ay).(b; sz)
> -

bl Xb2

Shortest distance

(1-3)-2Kk).(-31+0j+3k)
- -

blxbz

.. (i)
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_‘ -3-0-6 ‘
| 32
_ 9 2
W2 V2
92 32
3x2 2
23. Let the equation of plane passing through point (1, 1, —1) be
ax-D+bly-D+c(z+1)=0 .. (@)
Since (i) is perpendicular to the plane x + 2y +3z-7=0
l.a+2.b+3.¢c=0
a+2b+3c=0 ... (i)
Again plane (i) is perpendicular to the plane 2x —3y +4z =0
: 2.a-3.b+4.c=0

2a-3b+4c=0 ... (i11)

From (ii) and (iii), we get

a b ¢

8+9 6-4 -3-4

a b ¢
:> —_— e D —

17 2 -7
= a=17AL,b=2Ac=-7A

Puttting the value of a, b, c in (i) we get
170x=D)+2A(y-D) -7A(z+1) =0

= 17x-D+2(y-)-7(z+1) =0
= 17x+2y =72 -17-2-7=0
= 17x +2y =72 -26=0

It is required equation.
[Note: The equation of plane pasing through (x{, y{, z1) is given by
a(x-x1)+b(y-y;)+c(z-2z1)=0
where a, b, ¢ are direction ratios of normal of plane.]
24. Let E{, E,, E; and A be events such that

E; = event of selecting two headed coin.
E, =event of selecting biased coin.

E5 = event of selecting unbiased coin.
A =event of getting head.

RE,) =RE;) =M(Es) =
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pl Aoy HA |23 AL
E,)  \Ey) 100 4  \E;) 2
E
P[—lj is required.
A

By Baye’s Theorem,

A
E\).B —
P[E): AED El]
A A A
PE)) E{E—lJ +HE,). {E] +P(E3) {EJ
l><l
3




GBSE Examination Paper
(Delhi 2012)

Time allowed: 3 hours Maximum marks: 100

General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A

comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

Set-I

SECTION-A

Question numbers 1 to 10 carry 1 mark each.
1. If a line has direction ratios 2, -1, -2, then what are its direction cosines?

S s s AT A
2. Find A" when the projection of a =Ai +j +4kon b =2i + 6j + 3k is 4 units.

— N ~ A ~ ~ A — A N A
3. Find the sum of the vectors a =7 —2j +k, b =-21 +4j +5kand ¢ =1 - 6] - 7k.

3
4. Evaluate: '[— dx.
)X

5. Evaluate: I(l - x)V/x dx.

, write the minor of the element a,5.

2 3 -3 -4 6 )
7. If{ }[_2 } = { x} , write the value of x.

W =

5 3

6. If A=[2 0
1 2

1

4 -9
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cosO sin®

8. Simplifv: 6 cosB sin6 6 sin® —cosH
. Simplify: cos _sin® cosB

9. Write the principal value of

cos ! (l) —2sin! (— l)
2 2

10. Let *be a ‘binary’ operation on N given by a*b=LCM (g, b) for all a,b € N. Find 5% 7.
SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11. If(cosx)¥ =(cosy)*, find %
x

OR
2
+
If sin y = x sin(a + y), prove that 4y _ M.
dx sina
12. How many times must a man toss a fair coin, so that the probability of having at least one
head is more than 80%?

13. Find the Vector and Cartesian equatlons of the line passing through the point (1, 2, 4) and

perpendicular to the two lines © —8_y+19 _z-10 and = B _y-2_z- 5.
-16 7 3 8 —5
- = > N — N - - -
14. If a, b, c are three vectorssuch that| a|=5,|b|=12and| c|=13,and a+ b + =0, find the

R T
valueof a.b+b.c+ c.a.

15. Solve the following differential equation:
ZJCZQ—ny+]/2 =0.
dx
16. Find the particular solution of the following differential equation:

dy

y =1+x2 +y2 +x2y2,giventhaty=1whenx=O.
x

17. Evaluate: Isin x sin 2x sin 3x dx
OR
2
Evaluate: .‘.—2 dx
1-x1+x%)
18. Find the point on the curve y = x 3 —11x + 5 at which the equation of tangentis y = x —11.
OR
Using differentials, find the approximate value of ,/49.5.

2
19. Ify= (tan ' )2, show that (x? +1)? ay +2x(x? + 1)@ -2
dx? dx
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20.

21.

22,

Using properties of determinants, prove that

b+c q+r y+z ap x
c+a r+p z+x|=2|b q y
a+b p+q x+y cr z
Provethattan‘{ﬂ):ﬁ_f,xe(_zlf)_
1+sinx/ 4 2 22
OR
Prove that sin_1(£)+sin_l[é):(;os‘l[%)‘
17 5 85

Let A=R - {3} and B=R — {l}. Consider the function f:A — B defined by f(x) = (Lij Show
¥ —

that fis one-one and onto and hence find f .

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

Find the equation of the plane determined by the points A(3, -1, 2), B(5, 2, 4) and C(-1, -1, 6)
and hence find the distance between the plane and the point P(6, 5, 9).

Of the students in a college, it is known that 60% reside in hostel and 40% day scholars (not
residing in hostel). Previous year results report that 30% of all students who reside in hostel
attain ‘A’ grade and 20% of day scholars attain ‘A’ grade in their annual examination. At the
end of the year, one student is chosen at random from the college and he has an ‘A’ grade,
what is the probability that the student is a hosteler?

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on
machine B to produce a package of bolts. He earns a profit of ¥17.50 per package on nuts and
7 per package of bolts. How many packages of each should be produced each day so as to
maximize his profits if he operates his machines for at the most 12 hours a day? Form the
linear programming problem and solve it graphically.

T

4
Prove that: '[(«/ tan x + +/cot x)dx = ﬁg
0

OR

3
Evaluate: J.(sz +5x)dx as a limit of a sum.

1
Using the method of integration, find the area of the region bounded by the lines
3x-2y+1=0,2x+3y-21=0and x -5y +9=0.
Show that the height of a closed right circular cylinder of given surface and maximum
volume, is equal to the diameter of its base.
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29. Using matrices, solve the following system of linear equations:

X—y+2z=7

3x+4y-52=-5

2x—-y+3z=12

OR
Using elementary operations, find the inverse of the following matrix:

-1 1 2
1 2 3
311

Set-ll

Only those questions, not included in Set I, are given.
9. Find the sum of the following vectors:

d ~ n ~ A ~ ~
a=1-2j, b=2-3j, c =2 +3k.

5 3 8
10. IfA={2 0 1|, writethe cofactor of the elementas,.
12 3
19. Using properties of determinants, prove the following:
1 1 1
a b c|=@-b)b-o)(c—-a)a+b+c)
ad b3 3

20. Ify = 3cos(logx) + 4 sin(log x), show that
2

x? M + xﬂ +y=0
dxz dx
21. Find the equation of the line passing through the point (-1, 3, -2) and perpendicular to the
lines
f:ﬂ:ianderZ:y_l:ZJrl
1 2 3 -3 2 5

22. Find the particular solution of the following differential equation:
(x+1)?:26_y -1; y=0whenx=0.
x

28. A girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the number of
heads. If she gets 1, 2, 3 or 4, she tosses a coin two times and notes the number of heads
obtained. If she obtained exactly two heads, what is the probability that she threw 1,2, 3 or 4
with the die?

29. Using the method of integration, find the area of the region bounded by the following lines:
3x-y-3=0
2x+y-12=0
x-2y-1=0
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Only those questions, not included in Set I and Set II, are given.

Set-lll

9. Find the sum of the following vectors:

10.

19.

20.

21.

22,

28.

29.

IfA=

Using

— ~ A ~ A > ~ ~ ~
a=i-3k, b=2j-k c=2-3+2k

1 2 3

2 0 1} write the minor of element a,,.
5 3 8

properties of determinants, prove the following:
1+a 1 1

1 1+b 1 |=ab+bc+ca+abc

1 1 1+c¢

2
Ify= sin ! x, show that (1 —xz)d—;/ —xﬂ= 0.

Find the particular solution of the following differential equation:

dx dx

xy%=(x+2)(y+2);y=—1whenx=1

Find the equation of a line passing through the point P(2,—-1, 3) and perpendicular to the

lines

=G iR+ -2+ B and 7 =(2F = - 30) +ul + 2] + 20).

Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls. Two balls
are transferred at random from Bag I to Bag Il and then a ball is drawn from Bag II. The ball
so drawn is found to be red in colour. Find the probability that the transferred balls were
both black.

Using the method of integration, find the area of the region bounded by the following lines:

5x-2y-10=0
x+y-9=0
2x-5y-4=0
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==/’ +Solutions

Set-I

SECTION-A

1. Here direction ratios of line are 2, -1, -2
2 -1 -2

.. Direction cosines of line are y y
V22 (D2 (22 22 +(-1)2 +(-2)% 22 +(-1)2 +(-2)2

ie.,

4

w [N

-1 2
3" 3
a

T —
\/az +b% +¢2

[Note: If a, b, ¢ are the direction ratios of a line, the direction cosines are

b c
, ]
Va2 452 + % Va? +b2 + 2
- =
— 7 _a.b
2. We know that projection of 2 on b = ——
N
| bl
- =
- y= 20 (i)
-
| 0]

- =
Now, a.b=2A+6+12=2A+18
Also  |b] =v22+62+32 =JE136+9=7

Putting in (i) we get
2\ +18
4=
7
= 20 =28-18 = }»=%=5

- = = ~ ~ A~
3. a+b+c=01-2+1)i+(-2+4-6)j+(1+5-7)k
=—4] -k

3
1
4. _Z[de: [logx]g =log 3 —log 2

1
5. I(l - )Jxdx = J.«/de - Ix1+5dx
1 3
= J.xidx —J.xde
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x5+1 x5+1 3 5
=3 3 +c==x2 -Zx2 +¢
—+1 —=+1
2
. 3
6. Minor of a3 = =10-3=7.
1 2
7 Gi (2 311 -3 -4 6
. Given 5 7 1o 4|79 &
[2Xx1+3x%x(-2) 2x(-3)+3x4 -4 6
et =
|5Xx1+7x(-2) 5x(-3)+7 x4 -9 x
(-4 6 -4 6
- -9 13| |9 «
Equating the corresponding elements, we get
x=13
cosO sin® sin® —cosH
8. cosH . +sin O .
—sin@® cosB cos® sinB

_ cos? 0 sin 6. cos 0O N sin2 0 —sin6.cosO
—sin 0.cos0 cos? 0

sin 0.cos 0 sin? 0

_ sin2 0 + cos? 0 0 :{1 0}
0 sin% 0 + cos? 0 01

3

[Note: Principal value branches of sin x and cos x are [— g , g} and [0, m] respectively.]

wl|a

10. 5% 7=LCMof5and 7 =35
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SECTION-B
11. Given,
(cos x)¥ =(cosy)*
Taking logrithm of both sides, we get
log (cos x)¥ =log (cos y)*
= y .log (cos x) = x . log (cos y) [ logm" =nlogm]

Differentiating both sides we get

= v. (—sinx)+log(cosx).ﬂ:x. ! .(—siny).ﬂ+log(cosy)
cos x dx cosy dx
= —ysmx+log(cosx).ﬂ=—m.@+log(cosy)
Cos X dx cosy dx
= log(cosx).ﬂ+m.ﬂ=log(cosy)+ysmx
dx cosy dx COs X

= ﬂ{log (cos x) + o y} =log (cos y) + yemr

dx cosy cosx

ysin x

. dy _ log (cos y) + COS X :log(cosy)+ytanx

dx log (cos ) + xsiny  log(cos x) + x tan y

cosy
OR
Here sin y = x sin (a + )
sin y

= — =

sin (a + v)

. dy . dy

sin (a+y).cosy.—=—siny.cos(a+y). —=

- dx dx _q
sin? (a+y)
= %{sin(u+y).cosy—siny.cos(a+y)}:sin2(a+y)
x
.2

5 Ay snlry

dx sin(a+y-y)

2

- @ _sin (a+y)

dx sin a

12. Letno. of times of tossing a coin be 7.

Here, Probability of getting a head in a chance =p = %

Probability of getting no head in a chance=g=1 -

N | =

1
2
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Now, P (having at least one head) =P (X > 1)
=1-P(X=0)
— 1 _ nCOPan—O

-

From question

(1)" 80
1-{=| >—
2 100
n
= 1—(1) >ﬁ = 1—§>L
2 10 10 on
= l>L = 2">5
5 of
= n=3

A man must have to toss a fair coin 3 times.

13. Let the cartesian equation of line passing through (1, 2, —4) be
x-1 y-2 z+4 )
= = (1)
a b c

Given lines are
x—-8 _ y+19 =z—lO
3 -16 7
x-15_y-29 _z-5
3 8 -5
- - —
Obviously parallel vectors by, b, and b5 of (i), (ii) and (iii) respectively are given as

...(i)

...(iii)

s S

by =ai +bj +ck

- s _p

by =3i -16j +7k

- . . A

by =3i +8j -5k
From question

— -

— — - -

(7) L (i) = by Lby = by.b3=0
Hence, 3a-16b+7c¢=0 ...(1v)
and 3a+8-5c=0 ..(0)
From equation (iv) and (v)

a b
80-56 21+15 24+48

- a_b_c

24 36 72
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14.

15.

= E—g—g—k(say)

= a=2A, b=3A, c =6\

Putting the value of g, b, c in (i) we get required cartesian equation of line as
-1 y-2 z+4
2h 3L 6
-1 -2 z+4

- R

Hence vector equation is

V=G +2) - 40 + M2 + 3 + 60)

a+b+c=0 (1)
- = = = - =
= a(a+b+c)=a.0
i T A I
= a.a+a.b+a.c=0
-2 5> =5 - > 5
= a.b+a.c=-|al a.a=|a |
-2 55 - -
= a.b+c.a=-25 (1) a.c=

Similarly taking dot product of both sides of (i) by b and c respectively we get

5> oo

a.b+b.c=—| b |2 =-144 .. (i)
-5 oo )
and c.a+b.c=-| c| =-169 ...(iv)

Adding (i), (iii) and (iv) we get
e T e e e T e S e 2

a.b+c.a+ a. b+b c+c.a+b. c——25 144 - 169

- = oo

= 2(a.b+b. c+c a)——338
- = = =S = =
= a.b+b.c+ c. a——%——l@

Given  2x2 ay_ 2xy + yz =
dx

= 2x2 ﬂ =2xy — y2
dx
2
- dy _2y-y” ()
dx 2x2
It is homogeneous differential equation.
Let y=ux = ﬂ:vq—x@

dx dx
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16.

Equation (i) becomes

do  2x.ox—v%x?
vEx—="T"T
dx 2x2
2
2x2[v—U—J
do 2 do 02
= VHX—=—— L = X—=0-——-0
dx 212 dx 2
do 02 dx 2dv
= X—=—-— = — =
dx 2 X 02
Integrating both sides we get
= E:—ZJ.@
X 02
-2+1
= log|x|+c=-2 = log|x|+c=2.-
glxl+e=2"— glxl+e=2.2
Puttingv = z, we get
X
log|x|+c=E
y
Given: ﬂ:1+x2+y2+x2y2
dx
= ﬂ=(1+xz)+y2(1+x2) = ﬂ=(1+x2)(1+y2)
dx dx
- +xY)dr=—
1+y?)

Integrating both sides we get
j(1 + x%dx:ji

(1+y%)
2 dy x° -1
= "‘dx+.[x dxzf 5 = X+—+c=tan "y
(1+y%) 3
1 x°
= tan~ y:x+?+c
Putting y =1 and x = 0, we get
= tan_l(l):0+0+c
-1 T
= c=tan (1)=—
@) 1

Therefore required particular solution is
3
- x7? m
tan ! y=x+—+—
3 4
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17. Let I=J.sinx.sin 2x.sin 3x dx.
1 . . .
:EJ.2sm x.sin 2x.sin 3x dx
1. . .
:E.[s1nx.(2 sin 2x. sin 3x) dx

= % J.sin X .(cos x — cos 5x) dx [+ 2sin A sin B=cos (A — B) — cos (A + B)]

1
2%x2

_[2sinx.cosxdx—LJ.ZSinx.cos5xdx
2%x2

1 1
== |sin 2x dx — = | (sin 6x — sin 4x) dx
ik 2l )

cos 2x Cos 6x cos4dx

=- + +C
8 24 16
OR
2

Here J.— dx
1-x)(1+x%)

Now, 2 __A  BxsC
1-n1+x2) 1-x 1+x2

N 2 A +x?) +(Bx+0O)(1 - %)
1-2x)(1+x?) 1-x)(1+x?)

= 2=A(l+x%)+(Bx+C)(1 -2

= 2=A+Ax? +Bx-Bx? +C-Cx

= 2=(A+C)+(A-Bx? +(B-C)x

Equating co-efficient both sides, we get
A+C=2 (0
A-B=0 .. (if)
B-C=0 ...(iii)

From (ii) and (iii) A=B=C
Putting C = Ain (i), we get

A+A=2
= 2A=2 = A=1
ie., A=B=C=1
2 _ 1, x+l
1-01+x%) 1-x 1+x2
J. 2 5 =I 1 dx+f x+12dx
1T-x)01+x7) 1-x 1+x
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1
1+x

=—log|1—x|+‘|.1 xzdx+‘[ de
+x

:—log|1—x|+%10g|1+x2|+tan_1x+c

18. Let the required point of contact be (x;, v).
Given curve is
y=x3 -11x+5 ...(7)

Y5302 11
dx

= [ﬂ} =3x7 - 11
4% Jxy, 1)
i.e., Slope of tangent at (x;, y;) to give curve (i) = 3x12 -11
From question
3x12 —11 =Slope of line y = x — 11, which is also tangent
3x] -11=1
= xl2 =4 = x;=%2
Since (x4, y;) lie on curve (i)
Yq =xl3 -11x, +5
When  x;=2, y;=2% -11x2+5=-9
X =2 y; =(-2)° ~11x(-2) +5=19
But (-2, 19) does not satisfy the line y = x — 11
Therefore (2, — 9) is required point of curve at which tangent is y = x — 11
OR
Let f(x) =+x, where x =49
let 8x =0.5

f(x+0x) =+/x +dx =,/495

Now by definition, approximately we can write

flx+8%) - f(%)

f'(x) = 5 ..(0)
X

Here f()=+x =49 =7

dx=0.5

, 1 1 1

FO =k s

Putting these values in (i), we get
1 495 -7

14 0.5
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19.

20.

0.5

= ‘/49'5:E+7
_05+98_985 .
14 1

We have y=(tan -1 x)2

Differentiating w.r.t. x, we get

ﬂ:man_lx- !
dx 1+x2
or 1+ xz)y1 =2tan 'x

Again differentiating w.r.t. x, we get

dy d 1
1+x%).=Lyy, —(1+x%)=2.
(Lexh) by eaf) =2
2 —
= Q+x%).y, +y.2x= 5
+x
or 1 +x2)2y2 +2x(1 +ch)]/1 =2

b+c g+r y+z
LHS A=|c+a r+p z+x
a+b p+q x+y

Applying, R <> R3 andR; <> R,, we get
a+b p+q x+y
=lb+tc q+r y+z
c+a r+p z+x

Applying, Ry = Ry + R, + R, we get

2(a+b+c) 2(p+g+r) 2(x+y+2)

A= b+c g+r y+z
c+a r+p Z4+X

a+b+c p+g+r x+y+z

=2| b+c qg+r y+z
c+a r+p zZ+x
a p x

=2\b+c qg+r y+z|[Applying R; = R; —R,]

cta r+p z+x

a p x

=2\b+c q+r y+z| [Applying R3; — R - R4]

C r z

... (1)

... (i)
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Again applying R, = R, — R, we get
a p x
A=2|b g y|=RHS
cr z

X . 2X
cos? = —sin? =
2

- X -
21. Now, tan 1[L)= tan !
1+sinx 2

X .2
cos” = + sin
2

X X . X
—+2cos—.smz

( x . x)( x x)
cos= —sin = | cos= + sin —
1 2 2 2 2

=tan 5
( X . x)
COS— + sin —
2 2
X .X
cos— sin—
2 2
X . X X X
COsS— — sin — COS— COS—
= tan ! =tan ! 2 2
X . X X . X
Ccos— + sin — cos— sin—
2 2 2
X X
COS— COsS—
2
1—tanE tanE—tanE
=tan ! P =tan ! 4 p 2x
1+ tan— 1+ tan — tan =
2 4 2
=tan ! tan(z—fﬂ 7 xe[—E, E)
L 4 2 2 2
T X T T
==_Z = —Z<x<—=
4 2 2 2
T X T
= ——<<=
4 2 4
T X T
= —>-">-=
4 2 4
T T W X T T
= —+—->—-">-—4+Z
4 4 4 2 4 4
- I T Yoo
2 4 2
330 3)=(-33)
= |—-=-=1€|0, = |c|-=, =
4 2 2 2 2
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OR
Let sin ™! [ﬁj =o and sin ! [E) =B
17 5
= sinoczﬁ and sinB:E
17 5

= cosa =V1-sin®0 and COSB=\[1—SiHZB

= cosa = /1—ﬁ and cospP = 1—2
289 25

289 — 64 25-9
= cosa = [——— and cosPp= [——
289 25
= cosq, = 225 and cosB=,/E
289 25
= cosoL = ) and cosf = 4
7 5
Now, cos(o + ) = coso.cosP — sin o sin 3
15 4 8 _3
= cos(a +P)==xX=-——X—
17 5 17 5
60 24 36
= cos(@ +f)=——-— = cos(a +f) =—
(@ +P) T (@ +P) o
= o +B=cos_l(%j
85
= sin ! 8 +sin! 3 =cos ! (%) [Putting the value of o, B]
17 5 85

22, Letx;,x, € A

Now,  f(x))=f(x;) =
xl - 3 x2 - 3
S _le - ZX2 = _le - 3x2

Hence f is one-one function.

For Onto
x—2
Let =
Y x—3
= xy-3y=x-2 = xy—x=3y-2
= x(y-1)=3y-2
- _3y-2 (i)
y—-1

From above it is obvious that V yexcept 1, ie., Vye B=R - {1}3xe€ A
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Hence fis onto function.
Thus f is one-one onto function.

It f ~lis inverse function of fthen

3y-2 .
F =" [from (9]
SECTION-C
23. The equation of the plane through three non-collinear points A(3, -1, 2), B(5, 2, 4) and C (-1, -1, 6)
can be expressed as

x-3 y+1 z-2

5-3 2+1 4-2|=0

-1-3 -1+1 6-2

x-3 y+1 z-2

= 2 3 2 =0
-4 0 4
= 12(x - 3) -16(y +1) +12(z—-2) =0
= 12x -16y +12z-76 =0 = 3x -4y + 3z-19 = 0is the required equation.

Now, distance of P(6, 5, 9) from the plane is given by

|3 X 6 —4(5) + 3(9) - 19| | 6 |_ 6 units
1 J9+16+9 | V34| V34 ‘
24. LetE;, E, and A be events such that
E, =student is a hosteler
E, =student is a day scholar
A = getting A grade.
Now from question
6 40 4
PE) = 100 10 PE) =100 " 10
A J____ p(A ]_&_3
(ﬁf 100 /52 100 10
E
We have to find P(—lj .
A
P(E,). (A / ]
Now P(El/J /
1%51 (é@ )+1%EZ)P(§é )
18
10 10 _ 100 18 100 18 9

653, 42 18 8 100 26 2 13
1010 10 10 100 100
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25.

Let x package nuts and y package bolts are produced
Let z be the profit function, which we have to maximize.

Here z =17.50x + 7y ... (i) is objective function.
And constraints are
x+3y<12 ..(i)
3x+y<12 ..(iif)
x>0 ...(iv)
y=0 ..(0)

On plotting graph of above constraints or inequalities (i7), (iii), (fv) and (v) we get shaded
region as feasible region having corner points A, O, B and C.

YA
MR AL SRR

it

For coordinate of ‘C” two equations
x+3y=12 ...(v1)
3x+y=12 ...(vii) are solved
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26.

Applying (vi) x 3 — (vii), we get
3x+9y-3x-y=36-12

= 8y=24 = y=3 and x=3

Hence coordinate of C are (3, 3).

Now the value of z is evaluated at corner point as

Corner point z=17.5x+7y
0, 4) 28
(0, 0) 0
4, 0) 70
(3, 3) 73.5 «— Maximum

Therefore maximum profit is ¥73.5 when 3 package nuts and 3 package bolt are produced.

LHS = | (vtan x + «/cot x)dx

8 o—|a

Jcosx  4/sinx

sin x COS.X

Y
_ (VSIHX «/COSXJ :T' mx+cosx
0

0

4. 4
sin x + cos x
_ ,—2'[ s1n-x+cosx Jie 3 ( )
OVZSIHX.COSX

Let sinx—cosx =z

=  (cosx+sinx)dx=dz

Alsoifx=0, z=-1
T 1 1
and x=—z=—-—=0
4 J2 2
9 dz
LHS =«/§j

N2 [sin~ 1 ﬁ[sin_lo—sm_l(—l)]
=«/‘[ ( H=x/§.E=RHS
2 2

OR
Let flx)= 2x2 +5x

Here a=1,b=3 oo h= = =

= nh=2
Also, n— o & h—0.

o\/l —(sinx - cosx)2

dx
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b
j F(x)dx = I}in% hf(a) + f(a+h) +...+ fla+ (n— 1))

3

j(zx2 +5x)dx:%in})h[f(1) + A+ +.+ fL+ (-1

1 -

=I}m5h[{2><12 +5 X1 + {201+ h)2 +5(1+ 1)} +...+ 2(1 — (1 - D)% +5((1 + (n—1)}]

=I}1m W[(2+5) + 2+ 4h+2h° +5+5H +..+ 2+ 4n—Dh+ 2(n—1)%h? +5 +5(n - 1)H}]
—0
=I}1m W7 +7 + 91+ 202} +...+ 7 + 9n— Dh + 2(n - 1) 2 h?)]
—0
= lim A7n+ 9h{l + 2+..+ (n= 1)} + 202 (1% + 22 +..+ (n-1)?}]

h—0
| -1). —1)n(2n-1

 tim | 721 + 92 )"+2h3w}

h—0| 6

9(nh)2.(1 —1J 2(nh)3.[1 _1)(2_1)

= lim | 7(nh) + n . n n

h—0 2 6

36(1 - 1) 16(1 - 1)(2 _ 1)

= lim | 14+ — o = e ni=2)

n—>o0 2 6

= lim 14+18(1 —1)+§(l —1).(2 —lﬂ
n—eo | n) 3 n n

=14+18+%x1><2

16 _96+16 _ 112

=32+
3 3
27. Given lines are
3x-2y+1=0 ..(1)
2x+3y-21=0 ..(ii)
x=5y+9=0 ...(1ii)

For intersection of (i) and (1)

Applying (i) x 3 + (ii) x 2, we get
9x—-6y+3+4x+6y—-42=0

= 13x-39=0

= x=3

Putting it in (i), we get
9-2y+1=0
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= 2y=10 = y=5 7

Intersection point of (i) and (i) is (3,5) -

For intersection of (ii) and (i)

Applying (ii) — (iii) x 2, we get
2x+ 3y —-21-2x+10y-18=0
= 13y-39=0

= y=3
Putting y = 3in (ii), we get
2x+9-21=0 Do
= 2x-12=0 S
= x=6 z

Intersection point of (if) and (i) is (6, 3)

For intersection of (i) and (iii)

Applying (i) — (iii) x 3, we get
3x-2y+1-3x+15y-27=0 Fivy
= 1By-26=0 = y=2
Putting y = 2in (i), we get
3x-4+1=0
= x=1

Intersection point of (7) and (i) is (1, 2)
With the help of point of intersection we draw the graph of lines (i), (if) and (iif)
Shaded region is required region.

3 6
-. Area of Required region = .[_3x2+ LN J-_—Zx +21,.

1 3 1

(219 4

33 13 26 6 16 96
=—|xdx+—=|dx—=|xdx+7|dx—=|xdx—-=|dx
T R

273 270 270
_31x +l[x]3 _2|x +7[x]° R _2[x]6
202 2 13| 2 3 5|2 51
3 1
3091+ 31— 236 oy Lago - 26
—4(9 1)+2(3 1) 6(36 9 +7(6-3) 10(36 1) 5(6 1)

=6+1—9+21—§—9

_q0-L-20=7_13
2 2 2
28. Letrand & be radius and height of given cylinder of surface area S.
If V be the volume of cylinder then

V =mnr2h
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2 2 2
(S-2 _
V:M [ S:an2+2ﬂ;rh = ﬂ:h]
2mr 2mr
o3
= V:M
2
AV _1is_enr?)
dr 2
For maximum or minimum value of V /\
d_V= \\ Ak/
dr
= ls-6m?)=0> s-—6m?=0
2 h
> S S
= re == = r= /—
61 67
a2v o1 [V T
Now —— =-=x12nr v
dr
2
d—v=—6nr
dr?
d*v
= - =—ve
dr? re | S
6T

35-S 61
_ « O

h=
S 3x2m S

= h = 2r (diameter) { r= /i}
67

Therefore, for maximum volume height of cylinder in equal to diameter of its base.
29. The given system of equation can be written in matric form as AX =B

1 -1 2 x 7
A=|3 4 -5| X=|y|, B=|-5
2 -1 3 z 12
1 -1 2
Now,|A|=|3 4 -5|=1(12-5)+1(9+10)+2(-3 - 8)
2 -1 3

=7+19-22=4%0
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Hence A™! exist and system have unique solution.

c11=(—1)1+1_41 _35‘:12—5=7
Cpp =(-1)*2 ; _;‘z—(9+10)=—19
c13=(—1)1+33 ‘=+(—3—8)=—11
2 -1
2+1| 2
Con =D 3‘=—(—3+2)=1

1 2
Cp =(-D*"% 3‘=+(3—4>=—1

1 -1
_(_1\2+3 - (_ _
Cos =177, _1‘ (-1+2)=-1

Car=(-1>"1 _5‘

=+(5-8)=-3

1
C32 — (_1) 3+2

2
‘=—(—5—6)=11

3 -5
C33=(—1)3+313 _41‘=+(4+3)=7
7 19 -11" [7 1 -3
adiA=|1 -1 -1| =[-19 -1 11
3 11 7 11 -1 7
7 1 -3
= At=Lua=l 19 1 1
|4 11 -1 7
. AX=B
= X=A"B
x 7 1 -3][7
1

= y =4 -19 -1 11| -5
z 11 -1 7 || 12
X [ 49-5-36

= y|==|-133+5+132
z _—77+5+84

el
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8 X 2
= :i4 = |y|=|1
z 12 z 3

Equating the corresponding elements, we get
x=2,y=1,2z=3
OR
-11 2
Let A=]1 2 3
3 11

For applying elementary row operation we write,
A=IA

(-1 1 2] [1 0 O]

1 2 3|=|{0 1 0]A

3 1 1] |0 0 1]

Applying R; <> R,, we get
1 2 3] /010
-1 1 2|=/1 0 0|A
3 11 0 01

Applying R, - R, + Ry and R3 — R5 - 3R, we get

1 2 3701 0
0 3 5|=1 1 0la
0 5 -8 [0 31

Applying Ry = R{ - %RZ, we get
- 17 Tlo/ 1 -
10 -1 2 Va0

0 3 5 |=|1 1

0 -5 -8 0 31

Applying R, — % R,, we get

'10—/3' '—2/31/30
0 1 5/3:1/31/30A
0 -5 -8 0 -3 1

Apply_ing Ry =Ry + 5_R2, we get
10 -1 —2/3 1/3 0
01 5/3 = 1/3 1/3 0|A
00 Bl -1
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10.

19.

Applying Ry - R; + R and R, - R, —5R3
1o o [1 -1 1

01 0|=-8 7 5|A
0005 5 -5 1
Applying R5 — 3R 5, we get
100 1 -1 1

01 0=(8 7 5|A

10 0 1 5 -4 3

1 -1 1
Hence A '=|-8 7 -5
5 -4 3

Set-Il

- 2 >

a+b+c=01-2))+(2 - 3))+(2 +3k)
=5 -5/ + 3k

3+2[° 8
Co-factor of a3, =(-1) 5 1 =-(5-16)=11
1 1 1
LHS =|a b ¢
a3 b3 C3

1 0 0
=|a b-a c—a
23 p3 a3 3_,8

Taking out (b - a), (¢ — ) common from C, and C 5 respectively, we get
1 0 0
=b-a)(c—a)| a 1 1

a® b%+ab+a® % +ac+a’?

Expanding along R, we get
:—(a—b)(c—a)[l(c2 +ac+a® -b% —ab-a®)-0+0]
=—(a-b)(c- a)(c? +ac-b? - ab)
=~@a~-b)(c-a){-(? = c?) = alb - )
=—(a=b)(c-a{b-c)(-b-c-a)
=(a-b)b-c)c—a)a+b+c)
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20.

21.

Given, y =3 cos(log x) + 4 sin (log x)
Differentiating w.r.t. x, we have
dy _ 3 sin (log x) . 4 cos (log x)
dx X X
= vy :1[— 3 sin (log x) + 4 cos (log x) |
X
Again differentiating w.r.t. x, we have
—3cos(log x) 4 sin (log x) .
2 X - —[- 3sin (log x) +4 cos (log x)]
acy _ X X
dx? x?
_ =3 cos(log x) — 4 sin (log x) + 3 sin (log x) + 4 cos (log x)
a 2
X
dzy _ - sin (log x) —7 cos (log x)
dx? x?
—sin (log x) — 7 cos (log x)
= Y2 = 5 2 5
X
Now, L.HS. = x2y2 +xy +y
—sin (1 -7 1
=x?2 ( sin (log x) 5 COS(ng)Jchl[— 3 sin (log x) + 4 cos (log x)]
x X
+ 3 cos (log x) + 4 sin (log x)
= —sin (log x) — 7 cos (log x) — 3 sin (log x) + 4 cos (log x)
+ 3 cos (log x) + 4 sin (log x)
=0=RHS
Let the direction ratios of the required line be a, b, c. Since the required line is perpendicular
to the given lines, therefore,
a+2b+3c=0 (D)
and -3a+2b+5c=0 ...(i0)
Solving (i) and (ii), by cross multiplication, we get
L N A W
10-6 -9-5 2+6
= a=4k, b=-14k, c =8k

Thus, the required line passing through P(-1,3,-2) and having the direction ratios

n=4k, b=-14k, c=8kis X F1_¥=3_z+2
ik 14k 8k

x+1 y-3 z+2 or x+1 y-3 z+2
-14 8 2 -7

Removing k, we get

which is the required

equation of the line.
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22,

28.

Given  (x+1) ay _ 2¢7 Y —1
dx

dy  dx

= _ =
27V -1 x+1

Integrating both sides we get

dy ¢ dx
fze‘y—l_fxﬂ

= J‘;iiyy=log|x+l|+c

= —J%zlog|x+1|+c [Let 2—eY =z = —eYdy=dz = eYdy=-dz]
= —logz=log|x+1|+¢

= —log|2-eY|=log|x+1|+¢

= log|x+1|+1log|2-eY|=1logk

= log [(x+1).(2—eY)|=1logk

= (x+1)(2-eY)=k

Putting x=0,y =0, we get
1.2-¢N=k = k=1
Therefore, required particular solution is
(x+1)(2-¢¥)=1
LetE{,E,, A be events such that
E, = getting 5 or 6 in a single throw of die
E, =getting 1, 2, 3 or 4 in a single throw of a die
A = getting exactly two heads

E
P(—Zj is required.
A

Now, P(E;) =
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A
I%EZ)P[E )

PE,) [;}p@ p[gj
1

1

6

+

2.1 1
= 3 4 = 6 = = l X

1 3 2 1 1 1 3+4 ¢

—X—+=X= —+=

3 8 3 4 8 6 24

29. Given lines are

3x-y-3=0 ..(0)
2x+y-12=0 .. (i)
x-2y—-1=0 ...(1ii)

For intersecting point of (i) and (ii)

(i) + (1)

= 5x-15=0
= x=3

Putting x = 3in (i), we get

9-y-3=0
= y=6

= 3x-y-3+2x+y-12=0

Intersecting point of (i) and (i) is (3, 6)

For intersecting point of (i) and (iii)
= 2x+y-12-2x+4y+2=0

(if) — 2 x (i)

= 5y-10=0
= y=2
Putting y = 2 in (ii) we get
2x+2-12=0
= x=5

Intersecting point of (ii) and (iii) is (5, 2).

For Intersecting point of (i) and (7i7)

(i) - 3 x (iii)

= 5y=0
= y=0
Putting y = 0in (i), we get
3x-3=0
= x=1

Intersecting point (i) and (iii) is (1, 0).

= 3x-y-3-3x+6y+3=0

N
=~



Examination Papers — 2012 363

Shaded region is required region.

x—1

3 5 5
. Required Area = .|.(3x — 3)dx + J.(—Zx +12)dx — f
1 3 1

dx

3 3 5 5 15 15
= 3dex— 3J.dx— ZJ.xdx+12J.dx——J.xdx+—J‘dx
1 1 3 3 21 21

x2 ; 3 x25 5 1 x25 1. 55
=37 —3[x]1—27 +12[x]3—§71+5[x]1

1 3
=391 —3(3-1)— (25— _yy_Los il
=2 O0-1-33-1-(25-9+126-3)- (5~ +-6-1)

=12-6-16+24-6+2
=10 sq. unit

Set-lll

5 8
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1+a 1 1
19. LHS =A=|1 1+4b 1
1 1 1+¢
Taking out a, b, c common from I, II, and III row respectively, we get
1 1 1
—+1 — —
i 1 1 ! il
A=abc| = =+1 =
? b 1 1 b
- - —+1
c c c

Applying Ry - R; +R, +R3

a bl c a llJ c a . c
A =abc - ~+1 -
If bl 1b
- - —-+1
c c c
1 1 1
=abc(—+—+1+1) 1 1+1 1
a c b b b
1 1 1
- - —+1
c c c

a b ¢
01

1
A=abc[l+l+l+1) %
1
Cc

=abc (1 + % + 1 + 1) x(1x1x1) (" the determinant of a triangular matrix
a c

is the product of its diagonal elements.)

=abc(1+1+1+1):abc(MLZMJ:ab+bc+ca+abc=R.H.S.
abe

20. - y=sin " x

Again differentiating w.r.t. x, we get

/1_x2 d2y+ﬂ.1x(—2x) _0
e dx o\ 2
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21.

22,

2
- (1_x2)ﬂ_xiy=o
dxz dx

Given differential equation is

d
xyd—z =(x+2)(y+2)

- Ldy=x+2
y+2 X

dx

Integrating both sides

2
fﬁ dy = J.(l + ;)dx

- j(1-y_iz)dy=j(1+§)dx

= y—2log|y+2|=x+2log|x|+c . (D)
Given thaty =—1whenx =1
-1-2logl=1+2log|1|+C
= C=-2
The required particular solution is
y—2log|y+2|=x+2log|x|-2
Let the equation of line passing through the point (2, -1, 3) be
x-2 y+1 z-3 .
= = ..(7)
a b c

Given lines are
F=G ] B M2 -2+ ). i)
¥ =(2f =7 = 30) 4G + 2 + 20) (i)

Since (i), (if) and (i), (iii) are perpendicular to each other
= 2a-2b+c=0

a+2b+2c=0
a b c
= = =
-4-2 1-4 4+2
a b ¢
= —=—=—=] (sa
~~ 3% (say)

= a=-6Lb=-31c=61

Putting it in (i) we get required equation of line as
x-2 y+1 z-3
-61 =31 6l

x—-2 +1_z—3
2 Y -2

=
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28. LetEq,E,,E; and A be events such that
E; = Both transfered ball from Bag I to Bag II are red.
E, =Both transfered ball from Bag I to Bag II are black.
E5 =Out of two transfered ball one is red and other is black.
A =Drawing a red ball from Bag II.

E
Here, P(fj is required.

3 ' Ix 5l
Now, P(E;) = C, _ 3 ><2.><5.:l
Yi7c, 2t 7 7

4
C ! 2Ix5!
P(E2)=7 2 _ 4! % X :2

C, 2121 7! 7

_CCyxicy _3x4 2151 4
7, 70017

P(E3)

o) Ez
A
P(E,).P A +P(E,).P A +P(E3).P 4
E E, E;
2.4 8
7 11 - 77 8. 7_4
6,2 4,4 5 6.8 2 7" 3% 17
n o7 n 7 1 77 77 77

= 1 -
7
29. Given lines are
5x-2y-10=0 (D)
x+y—-9=0 ..(i)
2x-5y—-4=0 ...(111)
For intersecting point of (i) and (if)
(1) + 2 x (i) = 5x-2y-10+2x+2y—-18=0
= 7x-28=0 => x=4
Putting x = 4 in(7), we get
20-2y-10=0 = y=5
Intersecting point of (i) and (ii) is (4, 5).
For intersecting point of (7) and (iii)
() x5-(iii)x2 = 25x-10y-50-4x+10y+8=0
= 21x-42=0 > x=2
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Putting x = 2in (i) we get
10-2y-10=0 = y=0
i.e., Intersecting points of (i) and (ii) is (2, 0)
For intersecting point of (i) and (iii)
2 x (i) x (iif) = 2x+2y-18-2x+5y+4=0
= 7y-14=0 = y=2

Putting y = 2in (ii) we get

x+2-9=0 = x=7
Intersecting point of (ii) and (iii) is (7, 2).

TTT
T
T
T

O
(&)
o3

1

Shaded region is required region.
4 7 7
- 2x -4
Required Area = j(5x 10)dx + _[(—x + 9)dx — I( *—4
2 2 4 2

dx

54 4 7 7 57 47
=—fxdx—S_[dx—fxdx+9_[dx——_[xdx+—Idx
2 5 5
2 2 4 4 2 2
4 7 7
2 2 2
=§{x—} —5[x]§—{x—} +9[x]1—2{x—} Ny
21 2 5 2 . 5| 2 5 5
~2(16-4)-5(4-2)— L(49-16)+9(7-4) - 1
4 2 5

=15—10—§+27—9+4=27—§=54_33=§sq.unit
2 2 2 2

(49—4)+§(7—2)




GBSE Examination Paper
(All India 2012)

Time allowed: 3 hours Maximum marks: 100

General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A

comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks each
and 2 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

Set-I

SECTION-A
Question numbers 1 to 10 carry 1 mark each.
1. The binary operation = : R x R — Ris defined asa = b =22 + b. Find (2 3) « 4
2. Find the principal value of tan™ v/3 —sec™" (-2).
3. Find the value of x + y from the following equation:

2 yZals 2

5 4 1 2 1
4. IfAT=|-1 2|and B=[ L 3},thenfindAT—BT.
0 1

5. Let A be a square matric of order 3 x 3. Write the value of |2A| where |A| = 4.

2
6. Evaluate: f 4-x% dx
0
7. Given J‘ ex(tan x+1)secxdx=e” f(x)+c.
Write f(x) satisfying the above.
8. Write the value of (i x]) .l€+f.f
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9.
10.

-
Find the scalar components of the vector AB with initial point A (2,1) and terminal point B (-5, 7).
Find the distance of the plane 3x— 4y + 12z= 3 from the origin.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

12.

13.

14.

15.

16.

17.

18.

Prove the following: cos (sin -1 §+ cot™! E) __ 6

2) 5J13
Using properties of determinants, show that
b+c a a
b c+a b |=4abc
c c a+b

Show thatf: N — N, given b
x+1, ifxis od
fx) =

is both one-one and onto.

OR
Consider the binary operations + : R x R—>Rand o: R x R >R defined asa + b =|a -b|and
aob = a for all a, b € R. Show that “*’ is commutative but not associative, ‘0’ is associative but
not commutative.

[ [
Ifx=4a®" t, y=Va®® t , show ‘rhat%:—z
X X

x—1, if xis even

OR
Vi+x% -1
Differentiate tan™ |~~~ |with respect to x.
X
2 2 2
Ifx=a(cost+tsint)andy =a(sint—tcost),0<t< E, find d_le d—é/ and d_g
2 dt*  dt dx

A ladder 5 m long is leaning against a wall. The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2 cm/s. How fast is its height on the wall
decreasing when the foot of the ladder is 4 m away from the wall?

2

Evaluate: _[ |x3 — 2 dx
-1

OR
T .
xsin x
Evaluate: —zdx
p 1+cos”x

Form the differential equation of the family of circles in the second quadrant and touching
the coordinate axes.

OR
Find the particular solution of the differential equation

x(x2 —1)@=1; y=0 when x=2
dx



370

Xam idea Mathematics—XI|

19.

20.

21.

22,

Solve the following differential equation:
(1 +x%) dy +2xy dx = cot x dx; x #0

- . JR— PO ~ - . . A
Leta=1+4j+2k, b=3-2j+7k and ¢ =2i — ] + 4k.

Find a vector ? which is perpendicular to both 7 and b and ? =18

Find the coordinates of the point where the line through the points A (3, 4, 1) and B (5, 1, 6)
crosses the XY-plane.

Two cards are drawn simultaneously (without replacement) from a well-shuffled pack of
52 cards. Find the mean and variance of the number of red cards.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.
27.

28.

29.

Using matrices, solve the following system of equations:
2x+3y+3z=5,x-2y+z=-4,3x-y-2z=3

Prove that the radius of the right circular cylinder of greatest curved surface area which can
be inscribed in a given cone is half of that of the cone.

OR
An open box with a square base is to be made out of a given quantity of cardboard of area
3

¢ square units. Show that the maximum volume of the box is € _ cubic units.

-1
xsin™ x
Evaluate: J.— dx
1/1 pe
OR
2
+1
Evaluate: '[x— dx

(x=1)% (x+3)
Find the area of the region {(x, y) : ¥* + y* <4, x + y > 2}.
-1 y-2 z- - - -
X :y :z 3andx 1=y 2_z 3
-3 -2k 2 k 1
and hence find the equation of plane containing these lines.

If the lines are perpendicular, find the value of k

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin 3 times and notes the number
of heads. If she gets 1,2,3 or 4 she tosses a coin once and notes whether a head or tail is
obtained. If she obtained exactly one head, what is the probability that she threw 1,2,3, or 4
with the die?

A dietician wishes to mix two types of foods in such a way that the vitamin contents of
the mixture contains at least 8 units of vitamin A and 10 units of vitamin C. Food I
contains 2 units/kg of vitamin A and 1 units/kg of vitamin C while Food II contains 1
unit/kg of vitamin A and 2 units/kg of vitamin C. It costs I5 per kg to purchase Food I and
7 per kg to purchase Food II. Determine the minimum cost of such a mixture. Formulate the
above as a LPP and solve it graphically.
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Set-ll

Only those questions, not included in Set I, are given

10.

19.

20.

21.

22,

28.

29.

Write the value of (k x ) .7 +] . k

Prove that: cos ™! (é) +cos! (E) =cos ! (ﬁ)
5 13 65
2
M+2x(x2 +1)ﬂ:2_
dx? dx
Find the particular solution of the differential equation

% + ycotx =4xcosecx, (x #0) given that y = 0 when x = g
x

If y = (tan™! x)? , show that (x2 + 1)2

Find the coordinates of the point where the line through the points (3,4, -5) and (2,-3, 1)

crosses the plane 2x +y +z =7.

Using matrices, solve the following system of equations:
X+y-z=3;2x+3y+z=10;3x-y-7z=1

Find the length and the foot of the perpendicular from the point P (7, 14, 5) to the plane

2x + 4y —z = 2. Also find the image of point P in the plane.

Set-lll

Only those questions, not included in Set I and Set II are given

10.

19.

20.

21.

22,

28.

29.

Find the value of x + y from the following equation:
) 1 3 Y 0] [5 6
0 x| |1 2) |18
d*y

t . . dzy
If x=a| cost+ log tan — y:as1nt,f1nd—and—2.
2 at*>  dx

Find the co-ordinates of the point where the line through the points (3, —4, -5) and (2, -3, 1)
crosses the plane 3x+ 2y +z+14=0.
Find the particular solution of the following differential equation.

x%— y+ xsin(z) =0, given that whenx =2, y=n
x x

Prove that: cos ™! (E) +sin ! (éj =sin ! (%)
13 5 65
Find the coordinates of the foot of perpendicular and the length of the perpendicular drawn
from the point P (5, 4, 2) to the line 7 =1 + 3] + k+ M2+ 3/ - k). Also find the image of P
in this line.
Using matrices, solve the following system of equations.
3x+4y+7z=4

2x— y+3z=-3
xX+2y-3z=8
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==/’ +Solutions

Set-I
SECTION-A
1. (2%3)%4=(2x2+3)*4
:7*4
=2x7+4=18
2. tan" ! (¥3)—sec ! (-2)
= tan_l (tan Ej — sec_l (_ sec E) tan_l (tan X) =x if xe (— T , E)
3 3 272
T T
=E - SeC_l {sec(n —Ejj| =E — sec_l (sec 2_75) Here 5 e(_E ’ E)
3 3 3 3
—E_Z_n—_E also, sec ' (secx) =x if xe[O,n]—%
3 3 3
G x 5 3 417 6 Here %nelo,n]—%
3. iven: 27 y_3+1 s 17115 14 L N
2x 10 3 4 7 6
= + =
14 2y-6 1 2 15 14
2x+ 3 6 7 6
= =
15 2y -4 15 14

Equating the corresponding element we get

2x+3=7 and 2y—-4=14

7-3 14+4
= x=—— and y=
2 2

= x=2 and y=9
x+y=2+9=11

-1 2 1
4. Given: Bz{ }

1 2 3
-1 1
BT =| 2 2
1 3
3 4] [-1 1 4 3
NowAT-BT=|-1  2|-|2 2|=[-3 0
0 1] |1 3 -1 -2
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5. [2A|= 2" |A] Where 7 is order of matrix A.
Here |A =4andn =3
: 2A|=23 x4 =32
2
2
6. Letl= IV4 x2dx= V4 X +27s1n 1%}
0

2
=(0+2sin' 1)=(0+0) { [Va* -« dx:%x/az - x? +“7sin—1£+c
a

2

7. Given J.ex(tanx+1) secxdx=e" f(x)+c

= 'fex(tanxsecx+secx)dxzexf(x)+c
= jex(secx+tanxsecx)dx=exf(x)+c
= jex secx+c=e" f(x)+c

= flx) =secx

[Note: Iex [f(x) + f'(x)]dx = ™. f(x) + ¢, Here f(x) = sec x]
8. (x))k+ij=k.k+0

=1+0=1

[Note:i.j=7. k=ki=0,1. f:f.f:lg.lgzl,fxlez,fxIG:fandIGXf:j]

9. Let AB=(-5-2) +(7-1)]
=-7i + 6]
Hence scalar components are -7, 6
[Note: If F=xi+ v +zk then x, y, z are called scalar component and xi, yj ,zk are called

vector component.]
10. Given planeis 3x -4y +12z-3 =0

3x0+(-4)x0+12x0-3
V32 +(9%+(12)?

Distance from origin =

-3
V9 +16 +144 ‘
-3
V169

3 .
= — units
13
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SECTION-B
11. Here
LHS = cos (sin .13 +cot™! é)
5 2
Let SiI‘l_1 é =0 and COt_l é =0
5 2

= sin O =§andcotq)=§

5 2
= cose—éandsinq)——cosq)—i

5 Vi3’ 13

LHS = cos (6 + ¢)
= c0s0.cos ¢— sin O X sin ¢

4 3 3 2 12 6 6

"5V13 5 13 5413 5V13 5413
b+c a a
12. LHS= b c+a Db
c c a+b

Applying R >Ry + R, + R; we get

2b+c) 2(c+a) 2a+b)

= b c+a b
c c a+b

Taking 2 common from R; we get
b+c) (c+a) (a+b)
=2 b c+a b
c c a+b
Applying R, - R, —R;and R3 — R3 - Ry we get
b+c) (c+a) (a+bd)

=2| —c 0 —-a
-b -a 0
Applying R; — R; + R, + R we get
0 ¢ b
=2|-c 0 -a
b -a 0

Expanding along R; we get
=2[0-c(0—ab) + b (ac-0)]
= 2 [abc + abc]
=4 abc
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13. For one-one
Case I : When x7, x5 are odd natural number.
fxy) =f(x0) = x1+1 = x5 +1 Vxi,xp€N
=X =X,
i.e., fis one-one.
Case II : When x4, x, are even natural number
fx) =flxy)) =>x —1=x, -1
=X =X,
i.e., fis one-one.
Case III : When x; is odd and x, is even natural number
flxr) =fxg) = x1+1 =2 -1
= X, —x1 = 2 which is never possible as the difference of odd and even
number is always odd number.

Hence in this case f (x7) # f(x)
i.e., fis one-one.
Case IV: When x; is even and x, is odd natural number
Similar as case III, We can prove f is one-one
For onto:
flx) =x +1if x is odd
=x -1if x is even
= For every even number ‘y’ of codomain 3 odd number y — 1 in domain and for every
odd number y of codomain Jeven number y +1 in Domain.
i.e. fis onto function.
Hence fis one-one onto function.
OR

For operation
" :RxR—R s.t.

a*b=la-b| VabeR

Commutativity
axb =|a—Db|
=p-d =b=*a
i.e., %" is commutative
Associativity
Va,b, ceR(a*b)*c=la—b|*c
a1~
ax(bxc) =a*|b-c|
:P—W—q

But ||a—b|—c|¢ |a—|b—c||
= (axb*c # ax(bxc)Va,b,ceR
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14.

= * is not associative.
Hence, " is commutative but not associative.
For Operation ‘o’
0:RxR—R s.t.
aob=a
Commutativity Va,beR
aob=a and boa=">
a#b = aob#boa
= ‘0" is not commutative.
Associativity: V a, b, ce R
(aob) oc =aoc =a
ao(boc) = aob =a
= (aob) oc = ao (boc)
= ‘0’ is associative
Hence ‘0’ is not commutative but associative.
-1

Given x=Va’"

Taking log on both sides, we have
=1
log x = log (a®™ ty1/2
1 in~ 1 1 _
=—log (@™ f)=Zxsin" 't.loga
5 g ( ) 5 g

logxzésin_lt.loga

Differentiating both sides w.r.t. f, we have

ldx 1
——==logax

xdt 2 1-42
dx 1 1
—=x|—logax

dt 2 1- 42

[ 1
Again,  y=Va® !

Taking log on both sides, we have

os Lt

logyzélogzzC
= logy:%xcos_ltloga

Differentiating both sides w.r.t. , we have
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ﬂ:yxllogax _
dt 2 12
yxllogax— !
dy _dy/dt V-t dy_y
dx dx/ dt xxllogax 1 dx x
2 ll—tz
OR
2 _
Lety =tan -1 [M}
X
Letx=tan® = O=tan ' x
2 —
Now, y:tan_l( 1+tan~ 0 1}
tan ©
1 -1
=tan"! sech -1 —tan 1| €080 __
tan© sin 0
cos9
. 20
_1(1—cos6 1 2sin P
= tan - = tan )
sin 2sin —.cos —
2
= tan _1(tan 9)
2
_8
2
1, 1
= =—tan " x
y 2
I
x  2(1+x?)

15. Given x =a(cost+ tsint)

Differentiating both sides w.r.t. x we get

%:a(—sint+tcost+sint)

=

(i)

ﬂ:atcost
dt

Differentiating again w.r.t. t we get

d%x . .
— = a(-tsint+ cost) = a(cost —tsint).
dt

— o< X <o<

= tan (— E) <tan O<tan (Ej
2 2
T

= —E<9<—
2
n 06 m
= - —<—<—
4 2 4
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16.

Again  y=a(sint —tcost)
Differentiating w.r.t. t we get

d .
d—?za(costﬂfsmt — cost)

% =atsint ...(10)
Differentiating again w.r.t. t we get
d2
—2y =a(tcost+ sint)
dt
dy
Now, ay _ d—éf [from (i) and (ii)]
dx 4%,
- ﬂ _atsint
dx atcost
= ? =tant
X
Differentiating w.r.t. x we get
2
ﬂ = sec’t . ﬂ
dx dx
1 sec? t
=sec? t. = [from (/)]
dy/ atcost
B sec’ t
at
2 2 2 3
Hence a7x_ a(cost —tsint), %y _ a(tcost +sint)and a7y _ sec 3
dt? dt? dx?  at

Let x, y be the distance of the bottom and top of the ladder respectively from the edge of the
wall.

Here, @:ZCIn/s
dt
x2+y2=25
When x =4 m, l
@2 +y?=25 = y?=25-16=9 sms m
y=3m \°
Now,x2+y2=25

— P P XMeE——

Differentiating w.r.t. t, we have
2x @ +2y ﬂ =0 =
dt dt

N
dt dt
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17.

= 4x2+3x@=0
dt
dy__8
dt 3

Hence, the rate of decrease of its height = % cm/s

If x3—x=0

= x(x2—1)=0
= x=0or x? =1
= x=0 or x=%1
= x=0,-1,1

Hence [-1, 2] divided into three sub intervals [-1, 0], [0, 1] and [1, 2] such that

x3-x>0 on
x3-x<0 on
and x3-x>0 on
2 0 1 2
Now j|x3—x|dx=.|.|x3—x|dx+f|x3—x|dx+_[|x3—x|dx
1
0
—'|‘(x3—x)dx+‘|. (x —x)dx+.[ — x)dx
-1
1 2
= — — —— +| ———
4 - 0 4 2 .

1 1
=10—-|—- 0 +4(4-2)-|=—=
b-Ga- G2 He-o-(-3)
- 2——+l

4 2 4 2 4 2
3 3
=—-"+
2 4
OR
Let J- _xsinx ix.
0 14 cos?x
J-n (m —x) sin (1 — x) dx _[n (m—x)sin xdx _ .[n sin x dx [
1+ cos? (T —x) 1+ cos? x 0 1+cos’x
or o= (" sin x dx n sin x dx
2 20 14 cos?x

0 1+ cos’x

Put cos x =t so that - sin x dx = dt. When x = 0, t =1and when x =7, t = — 1. Therefore, we get
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- -1 1
I__TC dt _ J- dt
01 +¢2

{ fa_ * f(x) dx = — fﬂ f(x)dx and | 02 ") dx= ZISf(x) dx}

— ="
2 71 1442

-1 41 -1 -1 T n?
=n[tan" t]p =n[tan" 1-tan O]=n[z—0}=z

18. Let C denotes the family of circles in the second quadrant and touching the coordinate axes.
Let (- a, a) be the coordinate of the centre of any member of this family (see figure).

Equation representing the family C is 4Y
(x+a)2 +(y—a)2 =a? ..(1)
or 22 +y? + 2ax - 2ay +a% =0 (i) (_ai
Differentiating equation (if) w.r.t. x, we get X' 0 »X
2x+2yﬂ+2a—2aﬂ=0
dx dx
dy _ . (dy
or x+ty—~=a|—-1
¥ dx (dx ) \‘(V
or azx-i-yy (y’=ﬂ)
y -1 dx
Substituting the value of 4 in equation (i), we get
12 2 2
x+x-fyy + y_x:“W _| Xtyy
U U y'-1
or [y’ —x+xtyy P +lyy —y-x -y =l +yy 1
or (x+y? g2+ (+y? =(r+yy)?
or (x+ y)2 [(y) 211 =[x+ yy’]z, is the required differential equation representing

the given family of circles.

OR

Given differential equation is
2y _
x(x-1) e 1,
dx

x(x2 -1
B dx
Cx(x—1)(x+1)
Integrating both sides we get

dx
R o vy

_ dx .
- e 0

dy =

= dy
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=

Putting

Putting

Putting

Hence

From (i)

1 A B C
=+ +
x(x-D(x+1) x x-1 «x+1
1 A -D(x+1)+Bx(x+1)+Cx(x-1)
x(x-1)(x+1) N x(x=1)(x+1)

1=A(x-1)(x+1)+Bx(x+1)+Cx(x-1)
x=1weget 1=0+B.1.2+0 = B=

N | =

x=-lweget1=0+0+C.(-1).(2) > czé

x=0weget 1=A(-1)1= A=-1

1 -1 1 1
_ =4 +
X(x-Dx+1) x 2x-1) 2(x+1

NEE 1
y_f[ x+2(x—1)+2(x+1)de

z_j@+lf£+l dx
Y x 2x-1 27x+1

y=—10gx+%log|x—1|+%log|x+1|+logc

2yz21ogl+log‘x2 —1‘+2logc
x
x? -1

x2

2y =log

x=2,y=0
4-1

+logc?
2 2

0=1log

3
log ¢? =—log >
g 84

Putting log ¢?= — logg in (if) we get

=

2

x° -1 3
2y =1log —log—

x? 4
gt 1] 13
y=5708 2 5967

19. Given differential equation is

1 +x?) dy + 2xy dx = cot x. dx
dy 2x cotx

d 2 YT

X 1+x 1+x

+logc? ...(ii)
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It is in the form of % + Py =Q. Where

X
2x cotx
P: ,Q:
1+x2 1+x2
LF.=elP®
2x dx
=e 1+x2
dz
=

=e¢ z [Let 1+x%=2z = 2xdx=dz]

:elogz:elog(l+x2)

=1+ 2 [._.elogz=z]
Hence the solution is

yxILF =jQ><I.F dx+c

t
= y(1+x2):J. €0 xz.(1+x2)dx+c
1+x
= y(1+x2):J.cotxdx+c
d
= y(1+x2)=J.CO§x iy,
sin x
= y(1+x2)=log|sinx|+c
logsi
. _ 0g|s1nx|+ c
1+x2 1+ x2
20. Given,

- . N A~ = . . A > PN N
a=1+4+2k, b=3-2]+7k ¢c=2 -] +4k

- - — - - -
Vector p is perpendicular to both a and b i.e., p is parallel to vector a X b.
A
axb=l1 a4 ol=il A 2t Hosyoro1ak
= = —_— + — j— —_
“ N2 7| s 7T 2T
3 =2
- - -
Since p is parallel to ax b
- PN ~
p =u(32 —j —14k)
- -
Also, p.c=18
= w(32 —j —14k).(2f -] +4k) =18
= ud+1-56)=18 = 9u=18 or pn=2

- PO ~ a ~ ~
p =2(32 -] —14k) = 64 — 2] — 28k
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21. Let P (o, ,y) be the point at which the given line crosses the xy plane.

22,

Now the equation of given line is
x-3 y—-4 z-1 .
=42 ()
2 -3 5
Since P (o, B, ) lie on line (i)

o-3 P-4 y-1
ST 3 s = A (say)
= o=2A+3 f=-3A+4
and y=5A+1
Also P (o, B, ) lie on given xy plane, i.e., z =0
. 0.a+0.p+y=0
= 5A+1=0 = A==

Hence the coordinates of required points are
oc=2><(—1)+3=1§
5 5

B:—3x(—l)+4:§
5 5

1
=5x|-={+1=0
! ( 5)
i.e., required point in (? , % , 0}

Total no. of cards in the deck = 52
Number of red cards = 26
No. of cards drawn = 2 simultaneously

X = value of random variable =0, 1, 2

A(3,4,1)

/ \‘P(a,ﬁ,v) /
\ z=

B (5.1,6)

X or x; P(X) x;P(X) 3 P(X)

0 2%C,x*C, 25 0 0
%2¢c, 102

1 %60, %260, 52 52 22
B, 10 102 102

2 2%c,x%°C, 25 50 100
2, 102 102 102

2y P(X) = 1 222 P(X) = %

Mean =p = Zx; P(X) =1
Variance =62 = inz P(X) - MZ
152 1= 50 25

02 102 51

0.49

0
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SECTION-C

23. The given system of equation can be represented in matrix form as AX = B, where

2 3 3 5
A=l1 =2 1|, X=|y | B=|-4
3 -1 -2 z 3
2 3 3
Now [A|=|1 -2 1|=2(4+1)-3(-2-3) +3 (-1 +6)
3 -1 -2
=10+15+15=40%0
-2 1
CH:(—l)l“_1 _2‘=4+1=5
1 1
Cip= (1) 72| _2‘=(—2—3)=5
1 —
Cia= (1) 17|, _1‘=<—1+6)=5
3 3
Cy1 = (1) 2*1 9 _2‘:—(—6+3):3
2 3
Cpp = (-1) 2% 5 _2‘=(—4—9)=—13
2 3
Cyy = (-1) 23 3 _1‘=—(—2—9)=11
3 3
Cyy = (1) 3 ) 1‘:(3+6):9
2 3
Cap= (1)) 1‘=—(2—3>=1
2 3
Cay = (1) 33 ) _2‘=—4—3:—7
5 5 517 [5 3 9
AdjA=|3 -13 11| =[5 -13 1
9 1 -7 5 11 -7
5 3 9
A7l =|%|ade=4iO 5-13 1

5 11 -7
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24.

AX=B=X=A"'B

X 5 3 9
y =l5 -13 1
z 5 11 -7
[25 —12 +27
:i 25 +52 +3
40_25—44—21
[ 40
:i 80
40__40
1
=| 2
z -1

5
-4
3

Equating the corresponding elements we get

x=1y=2z=-1

Let r and h be the radius and height of right circular
cylinder inscribed in a given cone of radius R and height

H. If S be the curved surface area of cylinder then

S =2mnrh
= S=2nr.M.H
R
= sz% (1R —12)

Differentiating both sides w.r.t. 7,
we get
s _ 2mH

R-2
dr R( )

For maxima and minima
a5 _y
dr

N —Z“H(R 2 =0

.- AAOC ~ AFEC

oc_4o

= R-2r=0 = r=—

2
Now, Q = @(0 2)

dr? R
d’s

= |:d—:| =——=-Ve
T r:% R
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R .. .
Hence forr = E S is maximum.

i.e., radius of cylinder in half of that of cone.

OR
Let the length, breadth and height of open box with square base be x, x and /1 unit respectively.
If V be the volume of box then

V=xxh
= V=x%h (i)
Also 2 =x2 +4xh
2 .2
- ne© X
4x
Putting it in (i) we get \
2,2 _ .2 2 3 h Tl
po X =) e 2 : x s
4x 4 4
Differentiating w.r.t. x we get
av_c’ 3
dx 4 4
Now for maxima or minima
av_
dx
¢ 3x? 3x2 2
= — =0 = R
4 4 4 4
O S xC
3 73
2
Now, &2V __bx_ 3
dx2 4 2
4’v _ 3 e
X 243 '
=7
V3
Hence, for x = < volume of box is maximum.
V3
2 2
ne© X
4x
2
3 2¢2 V3 c
= X — =
1 C 3 4c 243
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Therefore maximum volume = x2. 1

_¢d e _®
3 °2J3 643
25. Letsin ' x=z=x=sinz
= ! dx =dz
1-x2

xsin

e

dx = J.z. sinz dz

=-ZCosz + .fcoszdz

=—zcosz+sinz+c¢

= —sin! x.xll—xz +x+c¢

=x—-Vl-x?sinTx+c [.'.cosz=x/1—sinzz=\/1—x2]

OR
2
Now let X+l :A+ B+C
(x-1)%@x+3) x-1 (x-1? x+3
R x2+1 Al -T1)(x+3) +Bx+3)+C(x-1)?
(x=1)2%(x+3) (x=1)2 (x + 3)
= x2 +1=A(x-1)(x+3) + B(x + 3) +C(x - 1)
Putting x =11in (i) we get
= 2=4B :>B=l
2
Putting x = -3 in (i) we get
10 = 16C
= C—E—E
16 8

Puttingx=0, B= %, C= % in (i) we get

1= A(-1).(3) +%x 3 ﬁu%(—l)2

——3A+3+§

28
N 3a=12t5 17 4.9
8 8 8

..(0)
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*+1 3 Lo L 5
(x-1)%x+3) 8x-1) 20x-1)2 8(x+3)

1 5

x? +1
| et
(x=1)%(x + 3) 8(x=1) 2x-1)* 8(x+3)
3 dx -2
=— + = 1) “dx+—=
8jx 1 Ix ) jx+3
=§log|x—1|— +§log|x+ 3 +c
8 2(x-1) 8

26. LetR :{(x,y):x2 +y2 <4, x+y=22
= R={xyx?+y? <4 yx+y=2
ie, R=R; NR,where
Ry = {(Jf,y):x2 + yz <4}and R, ={(x,y):x +y =2}
For region Ry
Obviously X%+ y2 =4is a circle having centre at (0,0) and radius 2.

Since (0,0) satisfy x? + yz < 4. Therefore region R; is the region lying interior of circle

X%+ y2 =
For region R,
X
y 2

x + y = 2is a straight line passing through (0, 2) and (2, 0).
Since (0, 0) does not satisfy x + i > 2 therefore R, is that
region which does not contain origin (0, 0) i.e., above
thelinex+y=2

Hence, shaded region is required region R.

Now area of required region

2 2
:I 4—x2dx—.[(2—x)dx

2
_ 1 2 -1 x
_{2x 4—-x° +=— 4sm (ZH x]0 { }

0

=[2sin 11— 0]-2[2 O]+{%—O}

=oxX_442=m-2
2
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27. Given lines are
x-1 y-2 z-3
-3 2k 2
x-1 _y-2 z-3
kK 1 5

(i)

...(ii)

N

N
Obviously, parallel vectors b; and b, of line (i) and (ii) respectively are:

JEEN R n N
by =-3j—2kj +2k
—> A~ ~ A
= by =kj+j +5k
- -
Lines (1) L (i)) = by Lb,

- -
= by.by =0 =  3k-2k+10=0
= 5k+10=0 = -0,

Putting k = 2 in () and (ii) we get
x-1 y-2 z-3
3 4 2
x-1 _y-2 z-3
2 1 5
Now the equation of plane containing above two lines is
x-1 y-2 z-3
-3 -4 2 |=0
2 1 5

(x-1)(20-2)-(y-2)(-15-4) +(z-3) (3+8)=0
-22x-1)+19@y-2)+5(@z-3)=0
-22x+22+19y-38+5z2-15=0
-22x+ 19y +52z-31=0

22x-19y -5z +31=0

T TR T

Y~X _ YN _E27%
aq by 1

Note: Equation of plane containing lines and
X=X Y-h 7z

xX—x - z—z
2 _ Y=Yy _ 2. _
= = is | a; by c; | =0

ap by )

{12 b2 C2 N

28. Consider the following events:
E; = Getting 5 or 6 in a single throw of a die.
E, =Getting 1, 2, 3, or 4 in a single throw of a die.

A = Getting exactly one head.
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2 1 4 2
Wehave, P(E;)===—, P(E,)=—==
(E1) e 3 (Ey) c 3

P(A / E;) = Probability of getting exactly one head when a coin is tossed three times

S

P(A / E,) =Probability of getting exactly one head when a coin is tossed once only = %

Now,
Required probability = P(E, / A)
2 1
_ P(E,) P(A / Ey) __ 3%
P(E\))P(A/E))+P(E)PA/Ey) 1,3, 1 2
3 8 2 3
1
-3 1,248
1.1 31111
R
29. Let the mixture contain x kg of Food I and y kg of Food II.
According to question we have following constraints:
2x+y=8 ..(0)
x+2y=10 (i)
x>0 ..(1id)
y=0 ...(iv)
It z be the total cost of purchasing x kg of Food I and y kg of Food II then
z=5x+7y ..(0)

Here we have to minimise z subject to the constraints () to (iv)

On plotting inequalities (i) to (iv) we get shaded region having corner points A, B, C which is
required feasible region.

Now we evaluate z at the corner points A (0, 8), B (2, 4) and C (10, 0)

Corner Point z=5x+7y
A (0, 8) 56
B (2, 4) 38 <« Minimum
C (10, 0) 50

Since feasible region is unbounded. Therefore we have to draw the graph of the inequality.
5x+7y <38 ...(vi)

Since the graph of inequality (vi) is that open half plane which does not have any point
common with the feasible region.
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So the minimum value of z is 38 at (2, 4).
i.e., the minimum cost of food mixture is 38 when 2kg of Food I and 4 kg of Food II are

mixed.
Set-ll
10. (kx]).i+jk=-i.i+0=-1+0=-1
19. Let cos_1é=x cos'1£=y [x,y€lo,]]
5 7 13 e
12
= COsSX=—, Cosly=—
13
4)? 122
sinx = 1—(5) , siny = 1—(EJ [ x, y€[0,n] = sin x and sin y are +ve]
. 3 . 5
= sinx=—=, siny=-—
5 13
Now cos(x +y) =cosx.cosy —sin x.sin y
_4 12 3.5
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= cos(x + )=§
Y 65

| 33} [ 33 }
= + Y= —_— o—€ _1, 1
X+ Y = cos (65 o [ ]

Putting the value of x and y we get
cos! é +cos! 2 =cos™! (Ej Proved.
5 13 65
20. Refer to CBSE Delhi Set-I Q.No. 19.

21. Given differential equation is % + y cot x = 4x cosecx and is of the type ? + Py =Q where
x x

P = cot x, Q = 4x cosec x
LE. = P4

LF. = ¢J0txdx _ ploglsinal _ g
Its solution is given by
= sin x.yz'[élx cosecx.sin x dx

2
= ysinx='[4xdx:%+C = ysinx=2x2+C

Nowy:OWhenng

2 TCZ

0=2x2 +c=c=-Z
4 2

Hence, the particular solution of given differential equation is
2

. 2 T

ysinx=2x" - 5
22. The equation of line passing through the point (3, —4, -5) and (2, -3, 1) is
x-3 y+4 z+5
2-3 -3+4 145
x—3:y+4:z+5 ()

-1 1 6 A(3, -4, -5)

Let the line (i) crosses the plane 2x + iy +z =7 ...(if) at point P (., 8, )

=

- P lies on line (i), therefore (a., B, v) satisfy equation (i)

oa-3 P+4 y+5 \
= = = }\,
1 1 6 (say) / P (1)
\
7

= o=-A+3
B=A-4 2x+y+z=
y=6A-5

Also P (a, 3, v) lie on plane (if)
200 +P+y =7

B (2, -3,1)
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= 2(-A+3) +(A—-4)+(6A-5)=7
= 2A+6+A-4+61L-5=7
= 5A=10 = A=2
Hence the co-ordinate of required point Pis (-2 +3,2-4,6 x2-5) i.e,, (1,-2,7)
28. The given system of linear equations may be written in matrix form as:
AX =B
1 1 -1}« 3
ie., 2 3 1 (y|=10
3 -1 -7|lz 1
1 1 -1
Now, |[Al=|2 3 1
3 -1 -7
=1(-21+1)-1(-14-3)-1(-2-9)
=-20+17+11=8+#0
Ci1=-20 Cyp=17 Ciz=-11
Cyy=+8 Cyp=-4 Cypn=4
Cy1=4 C3p=-3 Cyz=1
-20 17 —11, -20 8 4
AdjA=| +8 -4 41=117 -4 -3
4 -3 1 -1 4 1
-20 8 4
A—1=iAde=l +17 -4 -3
|4 8 -1 4 1
Now, AX=B = X=A"'B
X -20 8 43 -60+80+4 24 3
= |yl=il+17 -4 -3||10]=L] 51-40-3 |=L] 8 | =11
z -1 4 1|1 8 -33+40+1 8 8 8 1
On equating, we get b (7. 14.5)
x=3,y=1z=1
29. Let Q(o., P, v) be the foot of perpendicular from P to the given plane
2x+4y—-z=2 ..(0)
Let P’ (xy,y;,2;) be the image of P in the plane (i) lQ (o B 7)
Now  PO=(0—7) +(B-14)] +(y - 5)k i
D +dy—z=2

Also, Normal vector of plane (i) is
—

N=2+4]-k

P" (x4, ¥4, 21)
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- o
Since PQ || N
a-7 B-14 y-5

5 1 — =+ (ay)

= o=2A+7

B=4) +14

y=-A+5
Again "+ Q(a, B, y) lie on plane (i)

L 200+4B-y=2

2QA+7) +4(4A+14) - (-1 +5)=2
= 4h+14+16A+56+ A -5-2=0
= 21A+63=0
= 21h =-63 = A=-3

= the coordinates of Q are (2x(-3)+7, 4x(-3)+14, —(-3) +5) i.e., (1,2,8)
.. Length of perpendicular = \/ (7 - 1)2 +(14 - 2)2 +(5- 8)2
=4/36+144+9
=4/189 =321

Also Q (1, 2, 8) in mid point of PP’
7+

Hence the required image is (-5, -10, 11).

Set-lll
10. Given:
1 3 y 0] [5 6]
2 + =
0 x 1 2] |1 8]
2 6 y 0] [5 6]
+ =
= o 2|1 27| 8]
2+y 6 | [5 6]
= =
1 2x+2] |1 8]
Equating the corresponding elements we get
2+y=5 and 2x+2=8
= y=3 and «x=3

x+y=3+3=6.
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19. - x=a (cos t +log tan %)
Differentiating w.r.t. f, we get

dx . 1 2t 1
—=qa|—sint+ e —.=
dt tanE 2 2

1

. . 1
=q —smt+ﬁ =a {—-sint+—
2 sin —. cos — sin ¢
2 2

dx Ll - sin2 t] cos2 t
=a

dt

sin ¢ sin ¢
y=asint
Differentiating w.r.t t, we get
d d? .
Yogcost = ZY=_gsint
dt dr?

dy dy/dt acost.sint
dx dX/dt lZCOSZt
2

=tant

d 1xsint 1 .
—y=sec2t.£=sec2t. =—sec4t.s1nt
dx dx acos“t 4

d? . d? sect tsint
Hence, —Zyz—asmtand ;/:
dt dx a

20. The equation of the line passing through the point (3, -4, -5) and (2, -3, 1) is

x-3 y+4 z+5

2-3 -3+4 1+5

x—3:y+4:z+5 ()
-1 1 6

Let the line (i) crosses the plane 3x + 2y + z + 14 = 0 ...(i1) at point P(ct, B, Y).

P lie on line (i) therefore (c, 3, v) satisfy equation (i)
oc—3_B+4_y+5_}\(Sa) A3, —4.-5)
-1 1 6 y

= a=-A+3 P=A-4and y=6A-5
Also P (0,8, y) lie on plane (ii) \P (0Biy)
3o0+2B+y+14=0 \

3(-A+3)+2(A—-4) +(6A—-5)+14=0
BA+9+2A-8+6A-5+14=0
5A+10=0 = A=-2 B(2,-31)

=

Lyl
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21.

Hence the coordinate of required point P is given as
(2+3,-2-4,6x-2-5)=(5,-6,-17)
Given differential equation is

x@—y+xsin(z)=0

dx x
R dy_y ., Sm(z): 0 (i)
dx x x
It is homogeneous differential equation.
Let LA y=0x
X
= . v+ x@
dx dx

Putting these values in (i) we get

dov .
v+xd——v+smv=0

X
dv . do .
= x—+sinv=0 = X— =-sinv
dx dx
dv  —dx
= — =
sinv X
dx
= cosecvdv=——
X
Integrating both sides we get
dx
= 'fcosecvdv =—|=
X

=  log|cosecv - cott|=—log|x|+c

= log ‘COSGC Y cotf+ log|x|=c

Putting x = 2,y = m we get

= log |Cosec T/, — cot %| +log2=c

= logl+log2=c [ log1=0]
= c=log2

Hence particular solution is

Y c:otz

log|cosec < — + log|x| = log 2
X X

= log ‘x.(cosec Y — cot¥) ‘ =log2

= x(cosec y_ cot Z) =2
X X
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22. LHS

113

112 13
= COS —+sm —
5
3
—sm —_
\/ 5
,/ 13
5
13
—sm —+sm —
5
2
=sin! i\/1 3y —\/1—(3)
13 5 13
.1 5\/ \/ 25
= sin
255 169

.1 5 4 3 12} ._1[20 36}
= sm —+ =X sin — 4+ —
13 5 5 13 65 65
=sin ! 56} RHS
65

28. Given line is

—> ~ ~ A ~ N A
r=—1+3j+k+M2 + 3] —k)
It can be written in cartesian form as
x+1 y-3 z-1
2 3 -1

(i)

BECE

Let Q (a, B, y) be the foot of perpendicular drawn from P(5, 4, 2) to the line (i) and P’ (x{,y,27)

be the image of P on the line (i)
Q (o, B, v) lie on line (i)
a+l B-3 y-1_
2 3 -1

= a=2A-1;B=3r+3 andy=-A+1

Nowl’?2=(oc—5)?+(B—4)j+(y_2)12

A (say)

P (5,4, 2)

Q (e B,v) .

A

- . A

Parallel vector of line (i) b =2i + 3] — k.

I
Obviously PQ L b
- -
PQ.b =0
20 -5 +3B-4)+(-)(y-2=0
200-10+ 33 -12-y+2=0

200+ 3 -y -20=0
2A-1) + 3(3A+ 3) = (A +1)

LI

-20=0

P2 e 3 ke 2+ 3D
I

O P (x1, y1,21)

[Putting o, B, Y]
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= AA-2+9A+9+A-1-20=0
= 140 -14=0 = A=1
Hence the coordinates of foot of perpendicular Qare (2 x1-1, 3x1+3,-1+1),i.e.,(1,6,0)
.. Length of perpendicular = \/(5 - 1)2 +(4- 6)2 +(2- 0)2
=J16+4+4
= /24 = 2/6 unit.
Also since Q is mid-point of PP’

x;+5
1: = x1=—3
2
Vit
6= = =8
5 1
+2

Therefore required image is (-3, 8, -2).
29. The given system of linear equations may be written in matrix form as

AX=B Where
3 4 7 X 4
A=2 -1 3 |X=|y|land B=|-3
1 2 -3 z 8
3 4 7
Now, [A|=]2 -1 3
1 2 -3

=3(3-6)-4(-6-3)+7(4 +1)
=-9+36+35=62%0

-1 3
Cyp = (1) , _g|73-6=3
2 3
Cip= (D)™ l=-6-3=9
2 -1
Cy3 = (-1)1*3 | o |F4t1=5
4 7
Cyy = (1) 5 _g|=~(12-14)=26
3 7
Cyy = (-1)**2 | g|=9-7=-16
3 4
Cn= (17| |=-(6-4=-2
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4
Cy = (-1)°"! 1

3

37
Cyp = (-1)%2 5 3‘:-(9-14):5

c33=(_1)3+3;’ _1‘:(—3—8):—11
3 9 57
Adj. A=|26 -16 -2
119 5 -11
-3 26 19
=9 -16 5
|5 -2 -11
Al =L agia
A
-3 26 19
Ll 16 5
215 5
AX =B
= X=A"'B
x -3 26 197 4
= y—é 9 -16 5 ||-3
5 -2 -11)| 8
-12-78+152]
=L 36 +48+40
62 20 +6-88 |
[x] 62
= y :i 124
| Z | 62 -62
[x] 1
= yl=| 2
1Z | -1

Equating the corresponding elements we get

x=1, y=2, z=-1
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(Foreign 2012)

Time allowed: 3 hours Maximum marks: 100

General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A

comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks each
and 2 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

Set-I

SECTION-A

Question number 1 to 10 carry 1 mark each.

1. If the binary operation * on the set Z of integers is defined by a * b = a + b — 5, then write the
identity element for the operation * in Z.

2. Write the value of cot(tan " a + cot ™! a).
3. If Aisasquare matrix such that A? = A, then write the value of T+ A)? - 3A.

. y e value or x.

5. Write the value of the following determinant:

102 18 36
1 3 4
17 3 6

6. Ifj.(x _21) e’ dx=f(x)e* + ¢, then write the value of f(x).
x

7. IfJ. 3x2dx = 8, write the value of ‘a’".
0
8. Write the value of (7 x j) I+ i ><l€) b

9. Write the value of the area of the parallelogram determined by the vectors 2/ and 3;.
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10.

Write the direction cosines of a line parallel to z-axis.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

12.

13.

14.

15.

16.

17.

18.

19.

If f(ix) = %, X # %, show that fof(x) = x for all x # % . What is the inverse of f ?

Prove that: sin ™ (@J =sin ! [ij + cos! ( 3 j
65 13 5

OR
Solve for x:

2tan ! (sin x) = tan " (2 secx), x # g

Using properties of determinants, prove that
a a+b a+b+c

2a 3a+2b 4a+3b+2c |=a’
3a 6a+ 3b 10a + 6b + 3¢
(v _y

dx x

m+n

If x"y" = (x +y)™", prove tha
Ify= e”“’s_] ¥ —1<x<1, show that

2
(1—x2)g—xﬂ—a2yzo.

dx* dx
OR
Fxyl+y+yJyl+x=0,-1 <x<1,x;r&y,thenprovethat%:—(1 ! 7
x +X

2x . . . . . .
T x > —1is an increasing function of x throughout its domain.
+Xx

OR
Find the equation of the normal at the point (am?, am?) for the curve ay*=x°.

Show that iy = log (1 + x) —

Evaluate: J.xz tan ' xdx

OR
dx

Evaluate: .‘-(Bx _2)12
X+

Solve the following differential equation:

2Jx
¢ ¥ ﬁzl,x;to
Jxo Jx|dy

Solve the following differential equation:

3e* tan ydx + (2 - e*) sec® ydy = 0, given that whenx =0, y =

NS
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20.

21.

22,

S . . A A - - 5 o -
If o =3i +4j +5k and B =21 +] — 4k, then express P in the form B =f,+p,, where 3, is
parallel to o and Ez is perpendicular to o.

Find the vector and cartesian equations of the line passing through the point P (1, 2, 3) and
parallel to the planes ?.(f -7+ 2k)=5 and 7.(3f +]+ k) = 6.

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of the number of successes and hence find its mean.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

29.

Using matrices, solve the following system of equations:
x-y+z=4 2x+y-3z=0x+y+z=2

OR
3 -1 1 1 2 =2
IfA'=|-15 6 -5|andB=|-1 3 0 | find (AB)"..
5 -2 2 0 2 1

Show that the altitude of the right circular cone of maximum volume that can be inscribed in
a sphere of radius R is %

Find the area of the region in the first quadrant enclosed by x-axis, the line x = v/3 y and the
circle ¥ + y* = 4.

3
Evaluate: .[(xz + x)dx
1

OR
w4 2
Evaluate: J cos X

2

—  dx
.2
) Cos x+4sin” x

Find the vector equation of the plane passing through the points (2, 1, -1) and (-1, 3, 4) and
perpendicular to the plane x — 2y + 4z = 10. Also show that the plane thus obtained contains
—

the line r = —1 + 3] + 4k + A(31 — 2] —5k).

A company produces soft drinks that has a contract which requires that a minimum of
80 units of the chemical A and 60 units of the chemical B go into each bottle of the drink. The
chemicals are available in prepared mix packets from two different suppliers. Supplier S had
a packet of mix of 4 units of A and 2 units of B that costs X10. The supplier T has a packet of
mix of 1 unit of A and 1 unit of B costs 4. How many packets of mixed from S and T should
the company purchase to honour the contract requirement and yet minimize cost? Make a
LPP and solve graphically.

In a certain college, 4% of boys and 1% of girls are taller than 1.75 metres. Furthermore, 60%
of the students in the college are girls. A student is selected at random from the college and is
found to be taller than 1.75 metres. Find the probability that the selected student is a girl.
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Set-ll

Only those questions, not included in Set I, are given

9.

10.

19.
20.

21.

22,

28.

29.

If the binary operation * on set R of real numbers is defined as a*b = 370117, write the identity

element in R for *.

Evaluate: J.% dx
+cos 2x

If x°y” = (x +1)*, prove that % -y
x

x
Find the particular solution of the following differential equation:

e’ 1—y2dx+zdy:0, x=0,y=1
x

Ifo=37- 7and 5 =2 +] - 3k, then express Ein the form § = 51 + 52, where [3_1) is parallel
too and 52 is perpendicular to o.

Find the vector and cartesian equations of the line passing through the point P (3, 0, 1) and
parallel to the planes 7.(f +2/)=0 and 7.(3f -k =o0.

Find the area of the region in the first quadrant enclosed by x — axis, the line y = +/3x and the
circle x* +y* =16.

Find the vector equation of the plane passing through the points (3, 4, 2) and (7, 0, 6) and
perpendicular to the plane 2x — 5y — 15 = 0. Also show that the plane thus obtained contains

the line 7 =7 + 3] — 2k + A (¢ — ] + K.
Set-lll

Only those questions, not included in Set I and Set II are given

9.

19.

20.

21.

22,

28.

29.

If the binary operation * on the set Z of integers is defined by a* b =a + b + 2, then write the
identity element for the operation * in Z.
If x'® y? = (x* + )", prove that dy_ ﬂ
dx x

Find the particular solution of the following differential equation:

(x* —yx?)dy + (y* +x*y?)dx=0; y=1,x=1
Find the distance between the point P (6, 5, 9) and the plane determined by the points
A(3,-1,2),B(5,2,4)and C (-1,-1, 6).
The two adjacent sides of a parallelogram are 2/ — 4] + 5kandi - 2] - 3k. Find the unit vector
parallel to one of its diagonals. Also, find its area.

Using the method of integration, find the area of the AABC, coordinates of whose vertices are
A (2,0), B(4,5) and C(6, 3).

Find the equation of the plane passing through the points (2, 2, 1) and (9, 3, 6) and perpendicular
to the plane 2x + 6y + 6z = 1. Also, show that the plane thus obtained contains the line

¥ =47+ 3] + 3k + A(77 + ] +5K).
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==/’ +Solutions

set-1
SECTION-A
1. Letee Zberequired identity
: axe=a VaeZ
= a+e—-5=a
= e=a-a+5
= e=5

_ _ i _ _
2. cot(tan™! a+ cot 1a)=co’f(5—co’c La+ cot 111)

:cotE:O
2

[Note: tan ! x + cot ™ x=7 V xeR]
3. (I+AP?-3A=1>+A%+2A-3A
=[2+A%-A
=[2+A-A [ A= A]
=P=1.1=1

L G 2 -17 [10
- Glven x| vy =) ¢
2 —
- X N v]_ 10
3x y 5
2x—-y]| [10
3x+y| |5
Equating the corresponding elements we get.
2x-y=10 (1)
3x+y=5 ...(i0)

(i) and (i) = 2x -y + 3x+y=10+5
=5x=15 =x=3.

102 18 36
5. LetA=| 1 3 4
17 3 6
Applying R; = R; —6R;,
0 0 0
A=|1 3 4|=0 [+ R, is zero]

17 3 6
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x—1

6. Given J( = je" dx = f(x).e* +c¢
= J.[l—xl—z)ex dx = f(x).e” +¢

X

= l.e" +c=f(x).e* +¢
x

Equating we get
f(x) =
[Note: j [f(x) + £ (0)]e* = f(x)e* +]

Il

a
7. Given 'f 3x2dx =8
0

3 a
= 3[’“—} =8
3 0
= °=8 = a=2
8. (Ix]).k+(xk).i=kk+ii
1+1
R
a.

— — —
[Note a.b =| a].| b| cosB. Also| 7 |=| j|=|k|=1]

9. Required area of parallelogram = ‘Zf x 3] ‘
= 6|7 x]|=6|k|

= 6 square unit.

- —
[Note: Area of parallelogram whose sides are represented by dand b is | 7% b|]

10. The angle made by a line parallel to z axis with x, y and z axis are 90°, 90° and 0° respectively.

The direction cosines of the line are cos90°, cos90°, cos0°i.e, 0,0, 1.

SECTION-B
. _4x+3 2
11. Givenf(x) = o 1’ X+ 3
4 3
fof (%) = F(f() = f[ - ]
x—4
(4x+ 3)
4 +
6x—4 _16x+12+18x—12_34x_

([4t3 4_24x+18—24x+16 34
6x—4
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Now for inverse of f,

Let

_4x+3
/ 6x—4
6xy — 4y =4x

x(6y —4) =3+ 4y

+3 =

Inverse of f is given by

12. Let sin ™' (i) =q, cos™! (E)
13 5

. 5 3
= sina=—,cosP==
13 5

2 2
= cosa= 1—(2) ,sinf = 1—(2)
13 \ 5

4x +

-1 _
fr ()= .

12 .
= cosa=—, sinf
13

Now

=

Given,

3
4

p

:é
5

6xy —4x=3+4y

4y+3
6y —4

sin (o +B) = sino.cosP + cosar.sin B

5 3 12 4
4+ ==

65 65 65

15 48 63
L0

a+p=sin"’ (@)
65

Putting the value of o and B we get

1

2 tan ! (sin x) = tan ! (2 sec )
tan ! ( 2sin
1

—sin
2sin x

1-sin?x

2sin x

COS2 X

=2

sin x =

Ccosx

tanx=1

=2secx

.COs™ X

.15 43 . _1(
sin” —+cos” —=sin
13

5
OR

X

2 x

secx

2

) =tan"" (2 sec x)

[ x;tg = 1—sinzx¢0}

sin x = secx.cos? x

sin X = cos x

X =

T
4



Examination Papers — 2012 407

a a+b a+b+c
13. L.HS. =|2a 3a+2b 4a+ 3b + 2c
3a 6a+ 3b 10a + 6b + 3¢
a a a+b+c a b a+b+c
=|2a 3a 4a+3b+2c|+|2a 2b 4da+3b+2c
3a 6a 10a+6b+3c| |3a 3b 10a+ 6b + 3¢

1 1 a+b+c 1 1 a+b+c
=a*|2 3 4a+3b+2c|+abl2 2 4a+3b+2c
3 6 10a+6b+ 3c 3 3 10a+6b+ 3c
1 1 a+b+c
=a*2 3 4a+3b+2c|+ab0 [-¢; =c, in'second det. ]
3 6 10a+6b+ 3¢
1 1 a+b+c
=a*|2 3 4a+3b+2c
3 6 10a+6b+ 3¢
1 1 a 1 1 b 1 1 ¢
=a*|2 3 4da|+a*2 3 3b+a*cl2 3 2c
3 6 10a 3 6 6b 3 6 3c
1 1 1 1 1 1 1 1 1
=a*.a|2 3 4|+a*b|2 3 3|+a’c|2 3 2
3 6 10 3 6 6 3 6 3
5 ti ) ) ['.'czsc3in second det}
=q’|2 3 4|+a’b.0+a"c0 .
c; =cjin 3rd det.
3 6 10
1 1 1
=a®|2 3 4
3 6 10
ApplyingC, -C, —C; andC; - C; —C; we get
1 0 0
a*l2 1 2
3 37

Expanding along R; we get
=a®1(7-6)-0+0

= 613.
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14.

15.

m+n

Given  x".y"=(x+y)
Taking logarithm of both sides we get

log (x™.y")=log(x + y)
= logx™ +logy" =(m+n).log(x +v)

m+n

= mlog x +nlogy=(m+n).log(x+y)
Differentiating both sides w.r.t. x we get

m ndy_m+n (Hﬂ)

x ydy x+y dx

m m+n_(m+n n)dy
= _——_ = — —— |

x x+y \x+y y)dx
_ mx +my—mx—nx _(my+ny—-nx-ny)\ dy

x(x+y) - Y(x+y) “dx

- my—nxzmy—nx.ﬂ

x(x+y) yx+y dx
- dy _my—nx yx+y) _y

dx  x(x+y) my-nx x
We have, y= pcos ! x
Taking log on both sides

logy=alogcos™* x
Differentiating w.r.t. x, we have

1 dy -1

——<=aX

y dx (1 -2

__—1 ...(i)
dx 1 -2
Again differentiating w.r.t. x, we have
1-2 Y y X ! X = 2x
42 X 2,1 -2
=-a

dx? (1-x2)

= (1 xz)dg:— 1-x2 x — 4 + XY
dx x/l—xz \/1—x2
2
e .
d 1-x7
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16.

We have,
d’y _ dy _
1-x%)—L-xZL-a%y=0
( )dx2 dx y
OR
Given, x1+y+y1+x=0

= x Ty =-yT+x

Squaring both sides, we have
*(1+y)=y* 1+

= P rxly=y? +ayt =5t -y =xy (Y- )
= x+y+xy=0 [-x=y]
x
- y=_1+x
Differentiating w.r.t. x, we get
dy 1+x)(CDH+x -1
A (1+%2  (1+2)2

2x
H =log (1 + ) -
ere f(x) =log(1+x) s

. f,(x)zlix_z{(2+x).1—x}

[Where y = f(x)]

(2+x)?
1 22+x-x) 1 4
T 1tx Q+102  1+x (2+x)2
_4+x2+4x—4—4x_ x?

x+Dx+2)?  (+1D)(x+2)>

For f(x) being increasing function

f(x)>0
x? 1 x?
= —2>0 = . 5>
(x+1)(x+2) x+1 (x+2)
2
= 1 >0 s 2>O
x+1 (x+2)
= x+1>0 [-1>0]
= x+1>0 or x>-1

2x
2+ x

ie, f(x)=y=1log(l+x) -

is increasing function in its domain x > -1 i.e. (-1, ).
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OR
Given, curve ay? =x3
We have, 2ay ay_ 3x?
dx
2
= dy_3x"
dx  2ay
2,4
= @at(gmz/amS)zﬂn/L:@
dx 2axam® 2
Slope of normal = - 1 b __ 2
Slope of tangent ~ 3m  3m
2
Equation of normal at the point (am?*, am?) is given by
y—am® 2
x—am? 3m
= 3my — 3am®* = - 2x + 2am?
= 2x + 3my—am2 (2+3m*) =0

Hence, equation of normal is
2x + 3my — am® (2+ 3m?) =0

17. Ixz tan_lxdx=tan_1x.x——j 1 2y
3 J1+x* 3 i _
3 -1 X
_x’tan x—lf(x— 2x )dx 1++2) 23
3 3 x“+1 3,
_x° *x
-x

3 -1
x“tan" x 1 X
= — " | |xdx- | —="—dx
3 3U Ix2+1 }
Let x*+1=z
= 2xdx = dz

=3 xdx=@
2

x3tan' x lﬁ lj‘@
3 3 2 372

Ptanx x? 1
== — - +-log|z|+ ¢
3 6 6

3 -1 2
_ytan x x 1 log |x2 +1|+c
3 6 6
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18.

OR
Let 3x—12: A N B i
(x+2)° x+2 (x+2)
3x—-1 A(x+2)+B
= 2= 2
(x+2) (x+2)
= 3x-1=A(x+2)+B
= 3x—1=Ax+(2A +B)
Equating we get
A=3, 2A+B=-1
= 2x3+B=-1
= B=-7
3x-1 _ 3 7
(x+2)2 x+2 (x+2)2
= fsx_lzdxzj. 3 dx—_[—7 5 dx
(x+2) x+2 (x+2)
+2)7
=310g|x+2|—7%+c
= 3loglx + 2|+ +c
(x+2)
2Jx
Given |& X | _q a0
Voo WJx)dy
-2Jx
= dy_e
dx  Jx WJx
dy 1 e ¥
= ——+—.y=
dx  x Jx
It is linear equation of form % +py=Q.
X
1 o2V
Where P=—, Q=—r—
N
I L = J'de
1
[—=dx
=¢e ‘/;
1
:ejx 2.dx
i
x2
5t ok
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Therefore General solution is
y.ez‘/E = foI.Fdx+ c

-2Jx
2x _ (€ 2Jx
= e = —. e dx+c
y [ NG
Wx Idx i x4
= e =—=+c = et = +c
y N / 1
= y.e¥ =2Jx +c
19. Given
3e* tan ydx + (2 - e*)sec? ydy =0
= (2-e")sec? ydy = -3e" tan ydx
2 X 2ud X
- sec” Y 4 _ 3e gx - J’SGny=3J’3dx
tan y 2-¢" tany 2-e
= log|tany|=3log|2—ex +logc
= log|tan y| = log|c(2 —e* )|3
= tany=c(2-e")>
Putting x =0, y=%we get
= tar1£=c(2—e°)3
4
1=28c = c:l
8
Therefore particular solution is
e 27’
any=-——.
Y 8
— —
20. - B, is parallel to o
- -
= B; =Aa where A is any scalar quantity.
= B, =3\ +4A] +5Mk
- 5 >
Also If, B =B, +P,
~ ~ ~ ~ ~ ~ —
= 2i +j —4k =(3M1 +4Aj +5Ak) +B,
= B, =(2-3\)i +(1-40)] - (4+50)k

-

Itis givenf, Lo

= (2-30).3+(1—-4A).4-(4+5)1).5=0
= 6-9A+4-16A-20-25A=0
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21.

22,

= —10-50=0 = x:‘?l
= 3’.\ 4T ~

Therefore; =——i +—7 — k
B, 5 5]

- 3’.\ 4’.‘ ~
=2+ +|1+=|-(4-1)k
Bz( 5) ( 5)]( )
B8 0 g
5 5

Therefore required expression is
(2{+j—41€)=(-§Z-é°—iéj+(9°+2j- 312)
5 5 5 5
Let required cartesian equation of line be
x-1_ y-2 z-3
a b c

(i)

Given planes are
rG-j+20) =5 (i)
(3 +i+R=6 .. (iii)
Since line (i) is parallel to plane (i7) and normal vector of plane (ii) is - f +2k

= a-b+2c=0 ...(1v)
Similarly line (i) is parallel to plane (ii}) and normal vector of plane (iii) is 30 +f +k

= 3a+b+c=0 ()
From (iv) and (v)
a b
-1-2 6-1 1+3
a b _c_
3 5 4
= a=-3\,b=5A\,c=4A

Putting value of 4, b and ¢ in (i) we get required cartesian equation of line
x—1:y—2:z—3 N x—1:y—2:z—3
-3AL  5A 4n -3 5 4

Its vector equation is

¥ = +2f + 3K) + A(=37 +5] + 4k)

Here, number of throws = 4

P(doublet) = p = % - %
30 5

P(not doublet) =g=—==
( )=1 36 6



414 Xam idea Mathematics—XII

Let X denotes number of successes, then
5\ 625
P(X=0)="*C,p°* =1><1><(—) =
( ) oP 9 6 129

3
P(X=1)=4C11><(§J :4x£:ﬂ
6 \6 1296 1296

2 2
P(X=2) = 4(:{1) % (5) =6 x 25 _ 150
6 6 1296 1296
1 ) 5 5 20
— X —=—
6 6 1296
1
P(X=4)="*C (—) =
(X=4)="C4 6) 1296
Therefore the probability distribution of X is
X or x, 0 1 2 3 4
625 500 150 20 1
P . — —_— — =
Xorpi| 1508 1296 129 129% 129%
Mean (M) = Y x;p;
625 500 150 20 1
=0x X

+1 +2 X + 3% +4x
1296 1296 1296 1296 1296
_ 500 . 300 + 60 N 4 864 2

T 1296 1296 1296 1296 1296 3
SECTION-C

p(x=3)=4c3(

23. Given equations

x-y+z=4

2x+y—-3z=0

X+ty+z=2

We can write this system of equations as

1 -1 1||{x| [4
2 1 =3||y|=|0
1 1 1|jz| |2

Let AX=B
1 -1 1 x 4
where A=|2 1 -3|, X=|y| and B=|0
1 1 1 z 2
1 -1 1
|Al=|2 1 -3
1 1 1
=11+3)--D(2+3)+1(2-1)=4+5+1=10
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Now X=A"'B
For A7, we have
4 -5 1
Cofactors matrixof A={2 0 -2
2 5 3
4
adjA=|-5 0 5
1 -2 3
4 2
a2 A_1) o g s
|A| 10 1 -2 3
4 2 2|4 16+0+4
Thus, X=A".B=--|-5 0 5|[0[=1|-2040+10
10 1 -2 3|2 4-0+6
X 20 2
y| = 1 -10| = —1]
10
z 10 1
The required solution is
x=2,y=-1z=1
OR
For B!
1 2 =2
B=-1 3 0
0 -2 1
=1(3-0)2(-1-0)-2(2-0)
=3+2-4=1+#0
i.e., B is invertible matrix
= B! exist.
Now Cy; = (-1)'*! 0‘:3—0:3
-2 1
Cp = (=)' 01 (1)‘= ~(-1-0)=1
Cpy = (-1)'*2 _01 _32‘=2—0=2
Ca =] 5 J]ee--2




416 Xam idea Mathematics—XII

1 -2
Cpy =(-1)*" =1-0=1
22 () 0 1
1 2
Copy = (-1 =—(-2-0)=2
1 =(D7 = )
2 2
Cy =(-1)°" =0+6=6
a=CD"
1 —
C =_13+2 =—O—2=2
2 =CD7 0‘ (0-2)
1 2
=(=1)3*3 = 2) =
Cz =(-1) 1 3‘ (3+2)=5
312 326
AdiB=[2 1 2| =[1 1 2
6 25 2 25
a1,
Bl_ﬁ(ad]B)
326|326
=%1 1 2(=1 1 2
2 25/ (225
Now (AB)! =B A}
32 6][3 -1 1
=1 1 2||-15 6 -5
2 2 5|5 2 2

9-30+30 -3+12-12 3-10+12
3-15+10 -1+6-4 1-5+4
6-30+25 -2+12-10 2-10+10

9 35
=-2 1 0
1 0 2

24. Let & be the altitude of cone inscribed in a sphere of radius R.
Also let r be radius of base of cone.

If V be volume of cone then

V =lnr2h
3

V= %n( MR — h2).h [In AOBD BD? = OB® - OD?
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V=%(2h2R—h3) =712 =R? - (h-R)?
AV _ T 4hR - 312 2 =R2 12 ~R? 1 2IR
dh 3
=12 =2hR - h?
For maximum or minimum value -
av
_:0
dh

= 2(4;112 ~3h%)=0

= 4hR-3h*=0
= 4R -3h)=0
= h=0, h= B
3
2
Now LY T 4R —6n)
dh® 3
d*v d*v
— =+veand ——- = —ve
dh” ], h* Jj-tR

4R . .
Hence for h = 3 volume of cone is maximum.

25. Obviously x4+ yz = 41is a circle having centre at (0, 0) and radius 2 units.
For graph of line x = ﬁy

5 0 1
y 0 0.58
For intersecting point of given circle and line
Putting x = /3 yin x> + y* = 4 we get 2
W3y? +y* =4 P
= 3y +y> =4 1 (/3.1)
. 4y? =4 = y=11 .
. x=1J3 -2\ 4 o 1 V32
Intersecting points are (V3,1),(=/3,-1). -1
Shaded region is required region. —
V3 2
Now required area = f X ax+ I\l4 - x?
0 V3 V3
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=L(3—0)+ 2sin'1 - £+25in_1£
243 2 2
RN P S
2 2 3
V3 NERZ
= 4+1T-— —
2 2 3
21 W
=T ——=—5q. unit
3
26. Hereaz1,b=3,h=b_a=3_1=z
n n n
= nh=2
Also f(x) =x* + x
b
By definition | f(x)dx = I AF(@) + f(@+ 1) Fevoon +f(a+(n—1)h)
3
j fOdx =l h{f(1) + f(L+ Wt +f(1 +(n—-1)h)
1 —

Now f(1)=1*+1=2
fA+h)y=0+h*+A+h=1*+h?>+2h+1+h=2+3h+h?
fA+2m) =(1+2h)2 +A+2h) =17 +22h* + 4h+1+2h=2+ 6h + 22 }h?
fA+n-Dh={1+@n-1h}* +{1+(n-1)h)

=2+3m-Dh+mn-1)>2h>

Hence

3

I(x2+x)dx=limh{2+(2+3h+h2)+(2+6h+22h2)+ ....... +(2+3n-1h+m-1)21%)

1 h—0

=}7irr(}h.[{2n+3h{1+2+...(n—1)}+h2{12+22+ ...... +n-1)%]
—

(n —21).71 2 (n—1).n(2n - 1)}

= limh{2n+ 3h.

h—0 6
nz.hz(l—l) n3h3(1—1j(2—1)
=lim{2n.h + 3 L2 n n
hHO{ 2 6 J

v nh=2
=lim{4+£(1—1J+§(1—1J(2—1)} "
11—>00 2 n) 6 n n h—-0=n—o
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=4+6(1—0)+é(1—0)(2—0)

—4+6+ X2 = 10+§:§
3 3 3

OR

%
Let I =f
0

_? cos? x

2
cos” x
dx

cos? x+4sin? x

o cos? x + 4(1 — cos? x)

_? cos® x ___J-4 3cos” x — 4dx

4 3 cos? x 4-3cos? x

% % %
__1 (1—;2jdx=—l.|'dx+é JLZ
30 4—-3cos” x 30 3 04— 3cos” x

% sec? xdx

4sec’ x—3

1l
w]| L
=
ed
SR
W |
O —,

Let tanx=2z = sec? xdx=dz

1 n+47'|f2 sec? xdx
32 304(1+tan2x)—3 Also,xz%:z:oo;xzo:z:O
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27.

28.

Let the equation of plane through (2, 1, -1) be
a(x=2)+b(y-1)+c(z+1)=0 ...(0)
(i) passes through (-1, 3, 4)

o a(-1-2)+bB-1)+c(4+1)=0

= -3a+2b+5c=0 ..(ii)

Also since plane (i) is perpendicular to plane x — 2y + 4z =10

a-2b+4c=0 ...(1ii)
From (ii) and (iii) we get

a b c
=+ =

8+10 5+12 6-2
= i:i:E:}\, (say)

18 17 4
= a=18A,b=17A,c =4\,

Putting the value of a,b, c in (i) we get
18Mx-2)+17My-1) + 4Nz +1) =0
18x-36+17y-17+4z+4=0

18x +17y + 4z =49

Required vector equation of plane is

7 .(180 +17] + 4k) = 49 .(iv)

I

Obviously plane (iv) contains the line
= (= + 3] + 4k) + A(3 - 2} —56) (0)
if point (= + 3] + 4k) satisfy equation (iv) and vector (18f +17] + 4k) is perpendicular to
(31 — 2] +5k).
Here, (— + 3] + 4k).(18 +17] + 4k) = —18 + 51 + 16 = 49
Also, (187 +17] + 4k).(31 — 2 —5k) =54 34 -20 =0
Therefore (iv) contains line (v).

Let x and y units of packet of mixes are purchased from S and T respectively. If z is total cost
then

z=10x + 4y ..(7)
is objective function which we have to minimize
Here constraints are.

4x +y=80 ..(i)
2x+y=60 ...(1ii)
Also, x>0 ...(1v)
y=0 .(v)

On plotting graph of above constraints or inequalities (ii), (iii) , (iv) and (v) we get shaded
region having corner point A, P, B as feasible region.



Examination Papers — 2012

421

For coordinate of P

3

=F

O — : O +— —
10| ) ) ) 8011
q -
Point of intersection of
2x+y =60 ...(0i)
and 4x +y =80 ...(vii)
(vi) — (vii) =2x+y-4x-y=60-80

=-2x=-20 = x=10

=y =40

co-ordinate of P =(10, 40)

Now the value of z is evaluated at corner point in the following table

Corner point z = 10x + 4y
A (30, 0) 300
P (10, 40) 260
B (0, 80) 320

<~  Minimum

Since feasible region is unbounded. Therefore we have to draw the graph of the inequality.

10x + 4y < 260

...(viif)
Since the graph of inequality (viii) does not have any point common.
So the minimum value of z is 260 at (10, 40).
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29.

10.

19.

i.e.,, minimum cost of each bottle is ¥ 260 if the company purchases 10 packets of mixes from S
and 40 packets of mixes from supplier T.

Let E4, E,, A be events such that
E; = student selected is girl
E, = student selected is Boy
A = student selected is taller than 1.75 metres.

Here P(5/,) is required.
60 3 40 2
Now PE)=—==, P(E))=— ==
E)=100"5 E2)=100"5
plA :L, plAl- %
E ) 100 E, ) 100
P(El).P(iJ
B oo
P(E,).P 4 + P(E,).P A
El E2
3L 3
_ 5 100 __ 500 _ 3 500_3

3,1 .2 43 8 50 11 11

57100 5 100 500 500

Set-ll
Let e R be identity element.
: axe=aqa YaeR
3ae 7a
= —=q = e=—
7 3a
7
= e=—
3
J. 2 dx = J. 2 5 dx
1+ cos2x 2cos” x

=_‘.sec2 xdx=tanx +c¢

Given x? y” = (x + ) ®

Taking logarithm of both sides, we get
log (x> y7) = log (x + 1) *

= logx™ +logy’ =20log(x + 1)

= 13logx+7logy=20log(x +v)

Differentiating both sides w.r.t. x we get
B, 74_ 20 (1 +ﬂ)

X ydx x+y dx
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L 1B 20 (20 7)dy
x x+y \x+y y)dx
- 18x +13y —20x _( 20y -7x -7y \dy
x(x+y) (x+y.y )dx
- By -7x _(18y—-7x| dy
x(x+) x(x+v) “dx
o Wy _By-7x yaty o dy_y
dx  x(x+y) 13y-7x dx x
20. Given e*41-1y? dx+zdy=0
x
zdy=—ex 1-y?dx = Y dy=-xe"dx
Integrating both sides we get
J‘ Y dy=—jxex dx
1—y2
—zdz . x 2 _ 2
f =—[x.e —J.e’dx]+c [Let 1 -y° =z° = - 2ydy = 2zdz = ydy=—zdz]
z
= —z=-xe' +e' +c

= -y =-xe"+e +c D xe' -e' —\1-y*=c
Putting x =0,y =1 we get
= -1-vJl-1=¢c = c=-1

Hence particular solution is

=  xe'-e' —y\1-y*=-1
= e (x-1)-y1-y2+1=0
— -
21. - B, is parallel to o
— — — R .
= B=ra = By =3\ —Aj
- o5 S
Also B=0,+8,
= 2 +j-3k=0CA-A)+B,
= B, =2 +] 3R~ (3 —A)=(2— 3N + (L +A)] - 3k
It is given Ez is perpendicular to o
(2-3M)3+(1+21).(-1)+(-3).0=0
= 6-9A-1-A=0

= 5-10A=0 = )»=E

0

p—
N | =
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Therefore required expression is
2 47— 312:(25_1j)+(lf+§;_ szz)
22 2 2
22. Let the cartesian equation of the line passing through the point P (3, 0, 1) be

x-3_y-0_z-1 Q)

a b c
Given planes are
r.G+2)=0 (i)
F(3-F=0 .. (i)
Since line (i) is parallel to plane (ii) and (iii)
= (ai +bj +ck).(C+2))=0 = a+2b+0.c=0 ..(iv)
and (ai +b] +ck).(3l —k)=0 = 3a+0.b-c=0 .(0)
From (iv) and (v)
a_ _ b _ ¢
-2-0 0+1 0-6
a b ¢
= —=—=—=A
-2 1 -6 (say)
= a=-2\, b=XA,c=-6A
Putting the value of a = -2\, b =A,c = -6\ in (i) we get required cartesian equation of line
x-3 vy z-1 x-3 y z-1
=== = —_— e —
2L A —6A -2 1 -6

Therefore required vector equation is
¥ = (=31 +K) + M2 +] - 6k)

28. Obviously x” +y? =161s a circle having centre at (0, 0) and radius 4 units.

For graph of line y = +/3x

b 0 1
y 0 |J3=1732

For intersecting point of given circle and line

Putting y = +/3x in x* +y? =16 we get
x? + (/302 =16

= 4’=16 =  x =12
y =123,

Therefore, intersecting point of circle and line is (+ 2, + 24/3)
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Now shaded region is required region

2 4

Required Area = J.x/?x dx +'|‘\/16 - x?dx.
0 2

x? ? X 16 x4

=3 =— +[—x/16—x2 +—sin! —}

2 ], L2 2 4],

4

=§x 4+[§\/16—x2 +8sin™! f}

4],

=2«/§+[0+8?“—( 12+%"H=2\/§+[4n—«/1_—%“}

=2x/§+4n—2x/§—4?n=4n—4?n=8?n.sq.unit.

29. Let the equation of plane through (3, 4, 2) be
a(x=3)+b(y-4 +c(z-2)=0 ..(0)
(i) passes through (7, 0, 6)
o a(7-3)+b(0-4)+c(6-2)=0
= 4a-4b+4c=0

= a-b+c=0 ..(if)
Also, since plane (i) is perpendicular to plane 2x -5y -15=0
2a-5b+0c=0 .. (1)
From (ii) and (iii) we get
a_b_ ¢ _

—=—=—=JA(say) = a=5\,b=2A,c=-3\

Putting the value of g, b, ¢ in (i) we get

5A(x—3)+ 2y —4) - 3Az—-2) =0
= 5x-15+2y-8-3z2+6=0
= bx+2y-3z=17

Required vector equation of plane is ? (51 + 2f - 312) =17 ...(1v)

Obviously plane (iv) contains the line

=G +3f-20) 40 =]+ k) (v)
if point (7 + 3] — 2k) satisfy the equation (iv) and vector (5 + 2] — 3k) is perpendicular to
G -7+k).
Here (0 + 3] —2k).(5( +2] - 3k)=5+6+6=17
Also (51 +2] - 3k).( -] +k)=5-2-3=0

Therefore (iv) contains line (v).
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Set-lll

9. Letebe the identity for *in Z.

axe=aq VaeZ

= ate+2=a

= e=a-a-2

= e=-2

19. Given

K10y° = (x2 + )7

Taking logarithm of both sides, we get
log(x'°y”) =log(x* + )"

= logx' +logy’ =17 log(x* +y)

= 16logx+9logy =17 log(x* + v)

Differentiating both sides w.r.t. x, we get

E_{_g_ﬂ: 217 (2x+ﬂj
x ydx x“+y dx

16 9dy 34x 17 dy
= —+-.—2= + =
x ydx x4y x*+y dx
9 17 \dy 34x 16
= Z - -7 = -
y x*+y)dx x*+y x
- 9x* +9y -17y | dy _ 34x* —16x* - 16y
y(x? + ) “dx x(x* +y)
2 _ 2 2 _
. dy _18x" —1ley y y(x* +v) _ 209x" - 8y).y _ 2y

dx  x(x*+y)  9x* -8y  x(9x* - 8y) x
20. Given  (x? —yx?)dy +(y? +x*yH)dx=0
= x*(1-ydy +y*(1 +x?)dx =0
(1 —y).dy=(1+x2]dx

2 2

y X

Integrating both sides we get
1-y 1+ 2

= j " dy =I . dx

= f;—zdy—jylzdy:f;—zdx+jdx

= jy’zdy - '[l dy = J‘xfzdx + .[dx
—2+1 Y —2+1

Y —logy=
—2+1 8y —2+1

+X+C
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21.

22,

= —l—logy=—l+x+c (1)
x
Putting x =1,y =1 we get
= ———log1:—1+l+c
1 1

= -1-0=-1+1+4c = c=-1
Putting ¢ = -1 in (i) we get particular solution

—l—logy=—l+x—1
y x

= logy=l—x+1—l = logy=m
X xy
Plane determined by the points A (3, -1, 2), B(5,2,4)and C (-1, -1, 6) is
x-3 y+1 z-2 x-3 y+1 z-2
5-3 241 4-2|=0 = 2 3 2 |=0
-1-3 -1+1 6-2 —4 0 4

3 2 2 2
= (x-3) 0 4—(y+1) 4 4

2 3
+@=2)| , 4|=0

= 12x-36-16y-16+12z-24=0
= 3x—-4y+3z-19=0
Distance of this plane from point P (6, 5, 9) is

(3x6) -(4x5)+(3x9)-19| [18-20+27-19|_ 6 .
J @+ || prero |V

Let two adjacent sides of a parallelogram be

- N N A N N ~
a=2 -4 +5k and b =i —2j - 3k

~ ~ ~

i ]k
- - ~ ~
Now axb=[2 -4 5 |=227+11]
1 -2 -3

5
=  Area of given parallelogram =| 7% b|

=J(22)2 +(11)2 = V484 + 121 = V605

=115 square unit.
- - — —
Let a and b be represented by ABand AD respectively.
— d
BC=b

— — —
= AC=AB+BC

- 4 — A A A A N A ~ A A~
= AC=a+b=(2-4j+5k)+(1 -2j - 3k)=3i - 6] +2k
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.
Also|AC| =4/3% +(-6)2 + 22
=J9+36+4=4/49=7

. Required unit vector parallel to one diagonal is

1 .. R ~
=—(31 - 6] +2k
7( ] )

SECTION C

28. Vertices of AABC are A (2,0), B (4,5), C (6, 3).
Equation of line AB is

y—0=5—0 v =§
x—2 -2 x—2 2
5 .
_ ]/=§(X—2) (1)
B
1 ; 5 6 8 X

Equation of line BC is

y-5_3-5 -2
L= - = -5=—(x-4
x—4 6-4 Y 2( )
= y=-x+4+5
= y=—x+9 ...(i0)
Equation of line AC
y-0_3-0 _, y _3
x-2 6-2 x-2 4
3
N ="(x-2 (i
4( ) (iif)

Now Area of AABC = Area of region bounded by line (i), (if) and (iii)
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45 6 63
:J.—(x— 2)dx +J.(—x+ 9)dx—J.—(x— 2)dx
22 4 24

_5{@—2)2}4_{<x—9>2}6_3{<x—2>2r
2| 2 2 4 2

2 4 2
_%u_0-Lo_25-316-

= L(4-0--(9-25-2(16-0)

=5+8-6 =7sq.unit
29. Let the equation of plane through (2, 2, 1) be
a(x=2)+b(y-2)+c(z-1) =0 ..(0)
(i) passes through (9, 3, 6)
a(9-2)+b(3-2)+c(6-1)=0

= 7a+b+5c=0 ...(i)
Also since plane (i) is perpendicular to plane 2x + 6y + 6z =1

2a+6b+6c=0 ...(1ii)
From (ii) and (i)

a b

6-30 10-42 42-2
o At _c

-24 -32 40
= i=£=£=M(say)

-3 4 5

= a=-3u,b=-4u, c=5u

Putting the value of 4, b, c in (i) we get
—3u(x - 2) - 4u(y - 2) +5u(z 1) = 0

= 3x+6-4y+8+52-5=0

= 3x-4y+5z=-9

It is required equation of plane.

Its vector form is

7 (=3F - 4] +5k) = -9 . (iv)
Obviously, plane (iv) contains the line

¥ = (4 + 3]+ 3k) + M7 + ] +5K) (0)
if point (47 + 3] + 3k) satisfy equation (iv) and vector (77 +] + 5k) is perpendicular to
-31 — 4j +5k.

Here (4 + 3] + 3k).(=3{ — 4] +5k) = -12-12+15=-9
Also (71 +] +5k).(-3{ —4] +5k)=—21-4+25=0

Therefore plane (iv) contains line (v).
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