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Section | : Single Correct Answer Type . ’

This section contains 8 multiple choice questions. Each question has four ch0|c£ (B) (C) rd
out of which ONLY ONE is correct. gy
(4—) -

41. The equation of a plane passing through the line of gt he ;ja es x+2y+3z=2and

2
x—y+z=3andata istance T
3

&

(A)5x — 11y +z =17 V2 -1

(Cyx+y+z= \/5
Sol. Ans. (A)
Equation of required plane
(x+2y+3z-2)+AXx— &6
- (1+k)x+(2—k)y+(3+(‘ @
distance from point (3, 1, — 1)
' 4
313042 g“a‘ N—2-31
o
SN (B +1)?
o)

JOh2 +(

e uation of required plane
SX-My+z-17=0

F

-
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42.  If 3 and p are vectors such that ‘5+6‘ =29 and ax(2i+3j+4k)= (2i + 3] +4k) % p, then a possible

value of (a+b). (=7 +2]+3K) is
(A)O (B) 3 (C)4 (D)8
Sol. Ans. (C)

let ¢ = 2i+3]+4k .r‘(

1
= (@+b)xc =g ' “'"’
= @B a ™o/
- 1 F
Let  (@+b) = Ac % ( "":
= &+l =12115] - ‘ij
= 29 =|1]. 429 4
= A=+1
a+b =1 (2i+3]+4k) r /

Now  (3+Db).(-71+2]+3k) =+ (- 14 ¥ & 12)
=+ " o
- 4 7 5
43. Let PQR be a triangle of aieﬁvith a=2,b= 5 andc= o where a, b and c are the lengths of the sides
-
-

.1
f the triangl ) 't{ [ tP,Qand R tively. Th M |
of the triangle opposite Iie‘aﬁgesa , Q and R respectively. Then Z=—5——— 5 equals
w

l‘m
Va3 i &) &)
) ;\(B) " ©| 55 o |5

Sol.". Ans. (0

W=-2-QR
e
7
= - =PR
2
5 %
C'E =PQ
a+b+c 8
= = — =4
S 2 4
: 2sin? P
2sinP —2sinPcosP  2sinP(1-cosP) 1—cosP 95 P
- - = . = = =tan’—
2sinP +2sinPcosP ~ 2sinP(1+cosP)  1+cosP 5. 2P 2
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7V 5\
_ (s=b)(s=¢) _ (s—b)2(s—c)? _ [4_2j (4_2j _ ( 3 jz
T s(s-a) A2 ) N )

44, Four fair dice D,, D,, D, and D, each having six faces numbered 1,2,3,4,5 and 6 are rolled simultaneously.
The probability that D, shows a number appearing on one of D,, D, and D, is r \ {
A 91 B 108 c 125 b 127 -rr .
()216 ®) 216 216 ()216 ()216\(}' . .)

- "‘-

Sol. Ans. (A ¥ (

Favourable : D, shows a number and - o i
only 1 of D,D,D, shows same number *

oA >
or only 2 of D,D,D, shows same number -i J ( 1., '1.._‘
or all 3 of D,D,D, shows same number . ¥

1-2°3
aN N
6C,(3C,x5x5+3%C, x5
1 1 2 F—3
216x6

Required Probability

-

_ 6x(75+15+1)
B 216 x6 ,

6x91 E Y

216><6

91
- 210—“

- r:

45, The value of the mtegr + fnuj cosxdx is
T—X

2 2

T T
<% ;\ (B) ——4 (C) —-+4 (D) -

n/2 /2 T+ X ) )
'-.. fx* +fn D cosx dx = 2 |x?cosxdx +0 fn(n_xj's anodd function
0
- n/2 9 /2
> r; x smx ijsmxdx - 2(%_()}_4 Ixsinxdx
0

n/2
- n——4[(—xcosx)g/2 + Icosxdx]
0

= 7 -4 www.examrace.com
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46. If Pisa3x3mati” , chthat™ T=2P +1, where PTis the transpose of P and I is the 3 x 3 identity mat’i”
X 0
then there exists a column matrix X = | ¥ | # | O | such that
z 0
1
0 <A
(A) PX= 0 (B)PX=X (C) PX=2X (D)PX=-1 -r.‘) )
0 i)
7 .[’ d v
""-
Sol. Ans. (D) ' Y (
T - |
PT=2P +1 " ', 0

= (P =@2P+1)" - : '«

—~  P=2PT+I % ( 1%

= P=2QP+1)+1 by ‘f’

= 3P=-3I = P=—1 > L] '

9

= PX=-1X=-1 ]
47. Leta,, a,, a,,.... be in harmonic progression with 4, = 5 and &, #25. The least positive integer n for which

a <0is i /

(A)22 (B) 23 (C)24 (D) 25
Sol. Ans. (D) ‘

CorrespondingA.P. ‘ PN

1 A

— - th

R 5 (20" termay.

<

1194 8 - d-i(jj- 4

25 ° (: ‘, 19 ( 25 19% 25

a <0 .‘ }

‘ |
ﬁ - L n n O
5 19x25 (g
19x5
'3 o n-1
'h- o
24 .75

48. Leteu(a): and B(a) be the roots of the equation (%/1 +a-—1 )xz + («/1 +a—1 )x + (?/1 +a—1 ): 0 where a > —1.

Then 2"\ a(a) and a'l)rBL B(a)are

5 1 7 9
(A)— 2 and 1 (B) - 2 and —1 C) - 5 and 2 (D) - 5 and 3

Sol. Ans. (B)
(1 +2)5 = 1)+ (@)= 1) + (@+1) = 1) =0

let a+1=tb www.examrace.com
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-2+ @-1)+t-1)=0
(t+ 1)+ (B+t+1)x+1=0
Asa—>0,t—>1

1
2X2+3X+1=0:)(=_’|and"=_E

)
Section Il : Paragraph Type - ‘1:.

This section contains 6 multiple choice questions relating to three paragraphs wi tho
. J L]
questions on each paragraph. Each question has four choices (A), (B), (C)f:d (D) outuqffuhich

ONLY ONE is correct.
- |

49,

Sol.

=%

:

. . Y P
Paragraph for Question Nos. 49 to 50" _4 »% r

e
),

fntj f(t) dt-,for all x € (1, ).

Let f(x) = (1 — x)? sin?x + x2 for all x € IR and let g(

Which of the following is true ? ‘ /

(A) g is increasing on (1, )

(B) g is decreasing on (1, «) * { ‘
(C)gisincreasingon (1, 2) and dec‘as' gon (2, x)
(D) gis decreasing on (1, 2) and i'::‘eas g on (2, »)
Ans. (B) -—

f(x) = (1 —x)?sin? x + x2 ; R
<1

X 1 -‘L\_
o0 I[Z(tt —11') mtjit)dt if
™ e )

...-f T 2(x—1)
g = W“’K f(x) . 1

(X):Z[(X+1) x-D1 1 4 1 —xPe2x-1_—(x=1
, (xF 12 Cx 0 (x+1)? x x(x+1)? X(x +1)°
» rqy (x)<0

forx e (1, ), ¢ (x) <0
g(x)<0 forx e (1, )

www.examrace.com



50.

Sol.

Consider the statements :

P : There exists some x e IR such that f(x) + 2x = 2(1 + x?)
Q : There exists some x e IR such that 2f(x) + 1 = 2x(1 + x)

Then

(A) both P and Q are true

(C) Pis false and Q s true

Ans. (C)

f(x) + 2x = (1 = x)? sin? x + x% + 2x
f(x) +2x =2 (1 + x?)

= (1 —x)? sin> + x2 +2x = 2 + 2x2
(1=x)2sin?>x=x2—-2x+1+1

=(1=x)2+1

= (1 —x)?cos®x =—1

which can never be possible

P is not true

= Let H(x) = 2f(x) + 1 — 2x(1 + x)

H(0)=2f(0)+1-0=1

H(1)=2f1)+1-"=-3
= so H(x) has a solution
so Qis true

Paragraph fq tlestlon Nos. rrln{

(B) Pistrue and Q is false
(D) both P and Q are false

| MATHEMATICS |

Leta_denote the number ofalln CP po{uve integers formeﬂ by the digits 0,1 or both such that no consecu-
tive digits in them are 0. Letb_ 1;.;1 umber of such n-digit integers ending with digit 1 and c_ = the number

of such n-digit integers eni rf\wnh digit 0.

1 o \‘
Which of the following i corr Git?
(A) a17 = a16 i a15 (B} 17 % C16 + C15

Ans. (A) W

So A choice is corfect
monsder B choicelc,, # ¢,

s#C,*TCy is not true
nsider C choic b . b +C,

s#a,+a,isnottrue
ider D ch0|ce a,=c,+ b
a, =a,*a, Which is not true

17
AIiterr
o1 17T

ENEN

(C)b,, #b* s

©) a,,

=C,t b1e
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52.

Sol.

53.

54.

Sol:

A
-

using the Recursion formula

an = an—1 + an—2

Similarlyb_=b_,+b _,andc =c_

v n>1
soa,=1,a,=2,a,=3,a,=5,a,=8.......
b,=1,b,=1,b,=2,b,=3,b,=5,b, =

¢c,=0,c,=1,¢c,=1,¢,=2,¢, =

=c,v nx2

and a =b +c

using this b_,
The value of b is

(A)7 (B)8 (€)9
Ans. (B)
bs = a,
a;=1---1
3C,+%C, +1+2C, +1
1+3+1+2+1
4+4=8

Paragraph for Que

1---0 L

ion Nos. 53 to 54

[ MATHEMATICS |

Atangent PT is drawn to the circle x2 + y2i4 t the point P( J_rWstralght line L, perpendicular to PT is

#

a tangent to the circle (x — 3)? + y? = 1.{

A common tangent of the two (:l‘rlcl'd is

14 BYy=2
‘1&
Qe

A possible equat noflL |s) ‘

(A)x =4
Ans. (D)

( x—fy— (B)x+ 3y=1
. \
Q.No. 53t054
P 3,1)
X2+y2=4

Equation of tangent at (ﬁ 1)

J3x+y =4

C)yx+ .3y=4

C)x— 3y=-1

(D)x+2,2y=6

(D)x+ ,/3y=5

www.examrace.com



| MATHEMATICS |

53.

©.0) B(a, 0)

C{3:.0) 1{

\ﬂ\/

B divides C, C, in 2 : 1 externally - !
- B(6, 0) > y°
Hence let equation of common tangent is ‘!1 A 'k r
y-0=m("-6) (

mx—-y—-" =0

length of L™ dropped from center (0, 0) = radius

6m

V1+m?

.. equationis x + 2,/2y=6 or x— zfqt r-v
-‘ r

54. Equation of L is '
x—yV¥3 +c=0 - “

length of perpendicular drcpf_d from centre = radius of circle

=2 =>m= 2[

1,.!\-
=1 4 C=% -

)
_{.‘;.}(—\/gyg rx—\/_y 5

3+C
2

( ection Il : Multiple Correct Answer(s) Type

‘Thlsl'sectlon contdins 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D)

on which Oj or MORE are correct.

1 1 1
55. L and Y be two events such that PXX1Y)==,P(Y|X)= 3 and P(X nY) = —. Which of the following

is (are) correct ?

2
(A)PXUY)= 3 (B) XandY are independent

1
(C) XandY are notindependent (D)P(XcNY)= 3

www.examrace.com



Sol. Ans. (AB)

1
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PXIY)= 5
PXNY) 1 1
Py ~2=PM=3
14
P(Y/X)=l ri
A 9 "r/t.-)
P(XNY) 1 1 '{ """
P(X) EDP(X)—E = J
, <\ y ¢
P(XUY)=P(X)+P(Y)-P( nY)=73 {Ais gorrect (”l--"'i-.1 r

P(XNY)=P(X)%(! )= Xand Y are independent

P(X° AY) =P(Y)=P(l NY)

1T_1
6 6

W]

56.  If f(x)= jetz(t—z)(t—s)dt forall x e (O&&Pen
0 ‘ !

(A) f has a local maximum at x =!J
-

(B) f is decreasing on (2, 3)

(C) there exists some.g e*

(D) f has a local mlnlmfl
Sol. Ans. (ABCD)j
<% Ie-t %t —

(_M \dt
f'(x =1 %X 0/(x’

)such thatf''(c)=0

2) (x—-3)

max inima

(i) x = 2 is local maxima
\

(ioﬂ"r = e %x—-2)+ X (x—3) +2xe* (x-2) (x—3)

(ii) x = 3 is local minima

— ex2 YR — 2+ —3+ 2X(" _ 2)( _ 3),
f'(x) = 0
f'(x) = o2 (2x° — 102 + 14x - 5)

f'(0)<0andf’(1)>0
sof’(c)=0 where c € (0, 1)

h ‘f
B'is cerrect }

"l

L

t correct

£

(iii) It is decreasing in x € (2, 3)
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57. For every integer n, leta_and b_be real numbers. Let function f: IR — IR be given by

a, +sinn x, for xe[2n,2n+1]
(x) =

b, +cosnx, for x e(2n—1,2n)- for allintegers n.

If f is continuous, then which of the following hold(s) for all n ?
Aa,_—(,.,=0 (B)a,—(,=1 C)a,—(,., =1 (D)a, - (471
Sol. Ans. (BD) ‘r

L |
f(2n)=a, a,=b, +1 .[’ - '-r/. )
¥

7
f(2n*)=a, a,-b, =1 '

f(2n )=b, +1 So B is correct

- i
<A y <
-i (1;'1._‘ f
f(2n+1)=a, a, =by.q—1 b ‘ﬂ‘
f(2n+1) )=a, a, —b., =-1 . “ )

f(2n+1))=b,,-1  a,,-b, =1

n

So D is correct

x—1 _y+t1_z X +1 _y+1
58. If the straight lines 5 k =5 aq 5 2 = # are coplanar then the plane(s) containing
these two lines is(are) ‘{ “
(A)y + 27 = —1 ‘;‘ D)y -2z = —1
Sol. Ans. (BC)
i
For co-planerlines [a =¢ q 0
a=
6—2|+kH‘ +2]+kk
<%
J
2 00
. Now > K 2 =42
® #5 2 k
= p,xd, = 6] 6k fork=2
AW byxd, = 14j+14k fork=-2
o) th£quation of planes are (F - é)ﬁ1 =0 =>y-z=-1 . )]
f-a)n,=0 =>y+z=-1 ... (2)

so answer is (B,C)

www.examrace.com
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1 4 4
59. If the adjointof a 3 x 3 mat’i” ™ is 2 17 , then the possible value(s) of the determinant of P is (are)
11 3
(A)-2 (B)-1 (C)1 (D)2
Sol. Ans. (AD) 4 {
LetA=[a].., B
'R
14 4 1 - -’/ 0
adjA= 217 ' ¥ > r
11 3
- |
[adjA|=1(3-7)—4( -7)+4(2-1)=" - A * :
a J = - —_ —_ + —_ =
= AP =4 (!}'1‘1 r
= |A] = %2 .

i T T 1
60. Letf: (-1, 1) — IR be such that f(cos 40) = Zj i [Z' Ej . Then the value(s) of f( g]

is (are)
4

3 3% 2
A1=435 (BTN 44/ (D)1+\/:

2 ' 2 3

Sol. Ans. (AB) -— “

1 - ‘ 1 2 2

cos40 = 3= 2c0s220 = fl=45 = c0s?20 = 3 = cos20 = £ 3
.‘ ( } ‘f
1+ cos 20 1
Now f(cos4 -1
& ow flcog eunz—secze T cos20 T 0820

1
. =f (gj =1z i
NOTE :Singe a functional mapping can't have two images for pre-image 1/3, so this is ambiguity in this
estion perhaps the answer can be A or B or AB or marks to all.

-
l.

"r
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