

























































































10.

The co-ordinates of the focus of the parabola described parametrically by x =5t2+ 2,y =10t + 4 are
(A) (7.9 B) G4 © B4 O (7.9

Ans: y-4Y_(x-2
Hints: x=5t2+2;y=10t+4, =

or,(y—4y=20(x—2) 10 5

y

il

> X

For any two setsA and B, A — (A —B) equals
(A) B B A-B © ANB D) A° A~ BC
Ans: (C)

Hints: A—(A-B)=A-(ANBY)=ANnANB®)*=ANnA°UB)=(ANA°)U(ANB)=ANB

Ifa= 24/2 ,b=6,A=45° then

(A) notriangleispossible (B) onetriangleis possible
(© twotriangleare possible (D) either notriangle or two triangles are possible
Ans: (A)
Hints: a=24/2 :b=6:A =45°
a b

—_— = = sinB :ESInA
SiNA  sinB a

B sname L L 3 reismsiblosntes
2.2 J2° 2 2=>NotrlangelspossbesncesnB>1

A Mapping fromIN to IN isdefined asfollows:
frIN—IN

f(n)=(n+5)?,ne IN

(IN isthe set of natural numbers). Then

(A) fisnot one-to-one B) fisonto
(©) fisboth one-to-one and onto (D) fisone-to-one but not onto
Ans: (D)

Hints: f: IN—IN;f(n) =(n+5)?

(n, +5)°=(n, +5)

= (n,—n)(n,+n,+10)=0

= n,=n, — one-to-one

Theredoesnot existn € IN suchthat (n+5)?2=1
Hence f is not onto



n.

ab
InatriangleABCif SnAsinB = C_z’ thenthetriangleis

(A) equilatera (B) isosceles ©
Ans: (C)

ab
Hints: sinA sinB = ?

CZ_ ab _ a bj
=~ " snAsnB | sinA ) sinB

2
. CZ:('_CCJ — sin?C=1=sinC=1=>C=90°

dx
J.sinx ++/3cosx equals

right angled

iIntan x_r +C iIntan x_T +C iIntan 5-|rE
A 3 2 6 ® 3 4 6 @ 3 2" 6
where cisan arbitrary constant
Ans: (C)
dx dx _1J- dx

—sinX+—cosXx
2 2

Hints: J-SinX+\/§COSX=J-2(1 J3 j_E

1jcos;ec X+ X dx—ll tan 5+E +C
-2 3 2 9N 3%
1 X 7
= —Injtan| =+— | +cC
53]
Thevalue of (1+ cos%XH COS%X]A— cosz%XH cos7%) is
Ans: (A)

Hints: 1+cosE 1+cosE 1+cosﬁ 1+cosﬁ
6 3 3 6

. n
sin| x+ =
( 3)

Mlw

G I RS

+C

(D) obtuse angled

1 X
D) EIntan(z-ir
1
© 3
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16.

1t P= Lgn20+ Scos? then
2 3

1 1 1 V13 V13
—<P<= P>= —-——<P<—=
(A) 3 > B) > © 2<P<3 D) 6 6
Ans: (A)
Hints: P=1sinze+5cosze=1sinze+5(1—sjnze)=5+isjnze
2 3 2 3 3 6
0<sin?o<imi<iilgnze<iil
3 3 6 3 6
:>ESPSl
3 2
1 1
A positive acute angle is divided into two parts whose tangents are E and 5 . Thentheangleis
& Y, ® % © % © %
Ans: (A)
11
1 1 23
Hints: Angle0=tan" = + tan = = tan % -2_3_
2 3 11
2'3
—tan [ /6 =tan(Q) =n/4
5/6
a
If f(x) = f(a—x) then fxf(x)dx isequal to
0
a aza aa aa
@) J(;f(x)dx ® 5 J(;f(x)dx 9 5 J(;f(x)dx o J(;f(x)dx

Ans: (C)

a a
Hints: f(x) = f(a=x), | = j xf(x)dx = j (a—x)f(a—x)dx
0 0

= [(@=xf()c = af f(x)cbc — 1
0 0

-2 =a () = | =g [ fo0ax
0 0
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T dx
The value of 0(X2+4)(X2+9 is

Ll 9 o
0 © o)

A I B
®) ® 0

60
Ans: (A)

o0 dx J'n/Z sec?0

0 (tan0 + 4)(tan’0 + 9)

= do ; -
0 (Xz + 4)(x2 +9) (putting x = tanB)

Hints: I

do

1 In/z{ (9+ tan®0) — (4 + tan?0)} sec®0
~ 59 (tan®0 + 4)(tan0 + 9)

gl

12 2 12 2
R L
0 4+tan“0 0 9+tan“0

1
[
|
—+

(1. y(tan®)wi2 1, 4 tan®
anl| = " —ZtanY ==
_2 2 )Jo 3 3

/2
0

I
gl
1
N
N
I
(SRR
N
1
|
7\
N a
N—
7~ N\
gl
N—
7~ N\
N | =
I
Wl
N—
Il
N
gl
ol
Il
o))
B|a

/4 /4
If1,= jsinzxdx and|,= jcoszxdx,thm,
0 0

A) 1,=1, ® <l © 1,>1 ©) =1 +mn/4

1 2
ﬁhS:('B)I _jn/4Sin2de'| _jn/4coszxdx 7 oS =9§n’x
ints: Iy= )/ 2= P]‘/éy

T /4 2 4 5
In O’Z , COSX > Simx "'jo cos xdx>j0 sin“xdx

v

Oln/4 nf2
L,>1, ie | <l

T
The second order derivative of asin®twith respecttoacost at t = 2 is

1
12a ©

3a

© W

(A) 2 ®)

Ans: (C)
Hints:y=asin®t;x=acos’t

dy

ooﬁ‘
DS

) dx
= 3asin’t cogt; o =_3acotsint

&y )
dy ot 3asin“tcost sint
-l p— =~ =—tant
dx OX _3acos’tsint  cost

dt




dy = i(ﬂj = i(— tant) = E(— tant).E
dx dt adx

dx? dx dx
1 1
( ) —3acos®t sint  +3acos*tsint
d2y| - 1
2 - 4
Ol e o 1)1 _W2f 42
V2 ) 2 3a 3a
Thesmallest valueof 5cos0 +12is
(A) 5 B) 12 © 7 O) 17
Ans: (C)

Hints: 5co0 +12, —1<cosfH <1
=-5<5c0s0<5
s 5c00+12 > 5+12 = 5coh+12 > 7

The general solution of the differential equation % =&/ +e s

(A) ev=e—e*+cC B) eY=e*—e+cC © eY=e+e*+c D) e=e+e*+c
where cisan arbitrary constant
Ans: (B)

Hints: e_ydy = (eX +e % )dx Integrate

—eV=e"-e*+c, e¥V=e"-e"+c

Product of any r consecutive natural numbersis always divisible by

(A) r! B (r+4)! © (r+1! D) (r+2)!
Ans: (A)

Hints: (n+1) (n+2)......... (n+r)

(n+r1)!
= n!

Dby e
ntr! "

The integrating factor of the differential equation XI0gx % +y=2log X isgiven by

(A) & (B) logx (© log(logx) D) x
Ans: (B)

Ay, 12

Hints: xlogx'y_x

1= Jiogn®™ _ Jiogx®™
g xlogx  _ o' logx

_ eIog(log X) = logx
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If x2+y2=1then

A) w-(2y)?+1=0 ® yw+(y)*+1=0 © yw-(y)’-1=0 O y+(2y)*+1=0
Ans: (B)

Hints: 2x+2yy' =0

x+yy =0

1+yy +(y)%>=0

IfCpClLCyiiinnn, , ¢, denote the co-efficientsin the expansion of (1 + x)"thenthevalueof ¢ +2c,+3c, +..... + nc_is
(A) n2t B) (n+1)2~-1 © (n+yp2n D) (n+2)2-1

Ans. (A)

Hints: (1+x)" = cg +x¢; + X2Cy + ... X C,,

N1+ X)" ™ =¢; + 2XCp + vornnnn. nx""c,
Putx=1

N2)" ™t =c;+2C, +3Co s i, +nc,

A polygon has 44 diagonals. The number of itssidesis
Ans: (B)

Hints:"C,—n=44

M_n:M

n{”—_l—l}zm
2

n(n—3) =88
nn-3)=11x8
n=11

1 1 2
2 oty _ + +
If o, B bethe rootsof x2—a(x — 1) + b =0, then the value of 02— a0 Bz_aB a+b

4 1
A 5 ® o p © o © -1
Ans: (C)
Hints: x*—ax=a+3 of=a+b
a+Pf=a
o —ac =—(a+b)
p*—aa =—(a+h)
1 1 2

— — + e
a+b a+b a+b

The angle between thelinesjoining thefoci of an ellipseto one particular extremity of the minor axisis 90°. The eccentricity of
theellipseis

1 1
@ 3 ® 73 © 3 ® 5



Hints: —=tan% (0, b)
b=ae :E_e b
a S(ae0) O
2
-1-2
2 0, D)
e=1-¢&

_— _d?y dy)”
29, Theorder of thedifferential equation —— = 1-(—) is
dx dx
(A) 3 | 2 © 1
Ans: (B)
30. Thesumof dl real rootsof theequation [x — 2] + [x —2| -2 =0
A) 7 | 4 © 1
Ans: (B)
Hints: Put 1x—-21=y
V+y-2=0
(-1 (y+2=0
y=1 =2
[x=2]=1 (Not possible)
Xx—=2=%1
x=2+1
x=3,1
Sum=4

4 4 2
1t [ 10004 g [13- 1007 e revaumer [ 1000
-1 2 )

A) 2 ® 3 © 4
Ans: (D)

4

Hints: I f(x)dx=4
-1

4
34-2)- j f(x)dx=7
2

4
j f ()dx=—1
2

2 4 2 4
j f(x)dx:j f (x)dx+j f (x)dx = 4—j f(x)dx=4-(-1)=5
-1 -1 4 2

-le- 1
J2
D) 4
©) 5
©) 5



For eachne N, 2°"—1lisdivisible by

(CYR B 8 © 6 D) 16
where N isaset of natural numbers
Ans: (A)

Hints: 2*"=(8)"=(1+7)"=1+"C7+"C,7?...+"C 7"
2n—1=7["C +"C,7+...]
TheRolle' stheoremisapplicableintheinterval —1 < x <1 for thefunction
(A) f(x)=x B) f(x)=x? © f(x)=2c+3 D) fx) =
Ans: (B)

Hints: f(x)=x? and f(1) =f(-1) for f(x) = [x| but at x = 0, f(x) = [x| isnot differentiable hence (B) isthe correct option.

f()=1=1(-1)
The distance covered by aparticlein t secondsisgiven by x = 3 + 8t — 4t2. After 1 second velocity will be
(A) 0 unit/second (B) 3 units/second (© 4 units/second (D) 7 units/second
Ans: (A)

dx
ints: v=—=8-8t

Hints: V at

t=1,v=8-8=0
If the co-efficients of x2 and x®in the expansion of (3 + ax)® be same, then thevalueof ‘a is
N S B - 9 < D -
O ® 3 © 5 © 3
Ans: (D)
Hints: (3+ax)°=°C_3°+°C 3%(ax) + °C,3"(ax)* + °C,3*(ax)*

°C3a=C3a

9

—=a

7

1 N 1 .
The value of logs12  log,12 is
1
(A) O ® 5 © 1 0 2
Ans: (C)
Hints:log 3 +log,,4=l0og12=1
1 1 1

Ifx=log, bc, y =log,ca, z=log, ab, then the valueof 7 + 1+y + 1+ 7 Wil be
(A) x+y+z ® 1 (© da+bc+ca D) abc

Ans: (B)
Hints: 1+x=log,a+log bc=1log, abc

L l0guya  Smilaly 1 =100ab
m— 0 gnc@ , Similarly 1ty abc

1
Tig 1094,cC, Ans. =log,,, abc=1
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Using binomial theorem, the value of (0.999)° correct to 3 decimal placesis
(A) 099 (B) 099 © 0997 (D) 09%
Ans: (C)

Hints: 3C, -3 C,(.001) +3 C,(.001)2 - C,4(.001)*

=1-.003+3(.000001) —(.000000001) =0.997
If therate of increase of theradius of acircleis5 cm/.sec., then therate of increase of itsarea, when theradiusis 20 cm, will be

(A) 10n B) 20n © 200n (D) 400r
Ans: (C)
dr 5

Hints: A=mnr? ot

dA dr

— =21 —=2120(5)

dt dt
=200m
The quadratic equation whose roots are three times the roots of 3ax?+ 3bx +c=0is
(A) ax®+3bx+3c=0 B) ax®?+3bx+c=0 © 9ax*+9%x+c=0 D) ax®+bx+3c=0
Ans: (A)

Hints: 3ac® +3bo+c=0
x:30c:>0c:Z
3

2

32X +3pX1c=0

9 3
ax?+3bx+3c=0
Angle betweeny?=x and x? =y at theoriginis
A 2 —1 § B —1 ﬂ C E D E
(A) 2| ® tar| © 3 ©
Ans : (C)
Hins: Angle between axes (since co-ordinate axes are the

tangents for the given curve).
2 .

IntriangleABC,a=2,b=3andsinA= E,then Bisequal to
A 3 B 60 © 9 D) 1200
Ans: (C)
Hints: 2 :

™S snA  sinB



1000
X—[X]
Ie isequal to

0
gl000 _q el000 _ 4 e—1
A —— ® 000 © 1000 (D) 1000(e~1)
Ans: (D)

1
Hins: | =1000 jo e

1
= 1000[ e“dx = 1000(e*)} =100(e-1)
Period of functionis1

The coefficient of X", wherenisany positiveinteger, inthe expansion of (1 + 2x + 3x%+ ......... ) is
n+1
(A) 1 ® —- © 2n+1 D) n+1
Ans: (A)
S=14 2X+ 3% oo
1
Hints: XS = X+ 2X% + orrvernn 00 s= Y
' - X
SA—X) =14 X+ X% +.........00 (=)
_ 1o = 2 3 )
f(x)_l—x’ f)=(1-X) " =1+ X+ X"+ X"t =1

Thecirclesx?+y?—10x + 16 = 0 and x? + y2 = & intersect at two distinct pointsif

(A) a<2 B) 2<a<8 © a>8 D) a=2
Ans. (B)

Hints: C;(50) r,=425-16=3

C,(0,0) r,=a

ré&r,<CC,<r +r,

la-3|< J25<a+3
[a—3]<5<a+3
-5<a-3<5 2< a
—2<a< 8

2<a<8
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47.

1

j sn_x dx isequal to
1-x?
1,. _
(A) log(sintx)+c ® (sn %)% +c © Iog(vl—xzjﬂr (D) sin(cos®x)+c
where cisan arbitrary constant
Ans: (B)
Hints: |=Itdt simtx=t
:1'[24_(: ! dx=dt
2 1-x?

1 . 1.2
_E(sm X)“+cC
The number of pointson theline x + y = 4 which are unit distance apart fromtheline2x + 2y =5is
A) O ® 1 © 2 (D) Infinity
Ans: (A)
Hints: x+y=4

x+y—E
2

4- 52 3 32
4

PQ: = =
V2 22
: 2 :
Simplest form of is
\/2+x/2+\/2+20054x
X
(A) secE B) secx (© cosec x DO 1
Ans: (A)
Hints: 2 = 2 - 2
\/2+\/2+\/2.200522x V242420052 \[24+/22008 x
2 2 X
= = =Sec—
V2+2cosx 20055 2
2
_1 [1-sinx dy T
If y=tan — ,thenthevalueof -~ at X=— is
1+sinx dx 6
1 1
@ -3 ® - © 1 © -1

Ans: (A)



5L

D) 2%

dy 1
a2
If three positive real numbersa, b, c arein A.P. and abc = 4 then minimum possiblevalue of bis
A) 2% ®) 2% © 2%
Ans: (B)
Hints: (b-d)b(b+d)=4
(- b=4
b*=4+d?b

b®>4=b>(2)"

0
If 5c0s20 + 2cos? E+1: 0, when (0<0 <), thenthevaluesof 0 are:

T T ) 3 =l 3
24 —,c0s | = cos | — |*
(A) Ztm ® 7 (sj © (sj i
Ans: (D)
Hints: 5cos20+1+cosf+1=0

5(2cos?0—1) +cosO+2=0

2 —
10cos“6+cosf—-3=0 cose):—g

(5cos6+3)(2cos6-1) =0
0= cos‘l(——j

5
=n— cos‘l(Ej
5

coso :l
2

0=—
3

For any complex number z, theminimumvalueof | z|+|z—1]is
A) O B 1 © 2
Ans: (B)
Hints: 1=|z—(z-1)|
1<|z|+]|z-1]

I on—cost (gj
(D) 3 ! 5

D) -1



53. Forthetwocirclesx?+y?=16 and X2 + y?— 2y = O thereis/ are
(A) onepair of common tangents (B) only one common tangent
(©) three common tangents (D) no common tangent
Ans: (D)
Hints: C (0,0) r.=4

C, 01 r,=40+1=1
C,C,=v0+1=1
r,—r,=3

CC,<r,-r,
5. If Cisapoint ontheline segment joining A (=3, 4) and B (2, 1) such that AC = 2BC, then the coordinate of Cis

1 1
() (g’zj ®) (Zgj © @7 ©) (72
Ans: (A)
A (—
Hints: =( 9 ® 2@
2 1

55. If a, b, carered, then both the roots of the equation (x—b) (x—c) + (x—c) (x—a) + (x—a) (x—b) = 0 areaways
(A) positive (B) negative © red (D) imaginary
Ans: (C)

Hints: 3x* —2x(a+b+c)+ab+bc+ca=0
D = 4(a+b+c)? —4.3(ab+bc +ca)
= 4a®+b? +c? —ab-bc-ca)
= (a-b)?+(b-c)?+(c-a)?]
= [(a-h)? +(b-c)? +(c-a)?]

>0
56. Thesumoftheinfiniteserie51+i+1;3+g+ _______ is
24 ol
1
(A) e B) ¢ © e O©
Ans: (C)
Hints: T, = 1.35....(2n-1)

| 2n



@
= | 2n(24...2n)

exp=1+e*-1=¢* =¢”
57.  Thepoint (4, 5) isthe vertex of asguare and one of itsdiagonalsis 7x—y + 8 = 0. The equation of the other diagonal is
(A) 7x-y+23=0 B) 7y+x=30 © 7y+x=31 D) x-7y=30
Ans: (C) C
Hints: x+7y=k ... @
—-4+35=k
31=k
X+7y—-31=0 A B (-4, 5)

58.  Thedomain of definition of thefunction f (x) = /1+log,(1-X) is

e-1
(A) —<x<0 B) e<Xs—— © —eo<x<1 O) x=1-e
Ans: (B)
Hints: 1-x>0= x<1
1+log,(1-x)=0
log,(1-x)=2-1=1-x>e*

X<1—

[oRES

e-1
e

X<

m+1 m+1

a
59.  For what value of m, b isthearithmetic meanof ‘a’ and ‘b’ ?

am+
A 1 ® O © 2 (D) None
Ans: (B)
am+1+bm+1 a+b
an+b" | 2
m=0 Satisfy.

Hints:



snEet-1)

60. Thevaueof thelimit IM——js
x—1 IogX
(A) O B) e © - O 1
Ans: (D)
Hints: |_tM Put x=1+h
h—0 log(1+ h)
_ L SnE"-) (-
hoo (e"—1) log(L+h)
Lt sne"-1) (e"-1) h
hso (e"-1) ~ h  log(l+h)
=111
=1
VX+3
— Lt f .
6L Let f(X)= ol thenthevalueof Lt (™) is
. 1 1
(A) O (B) doesnot exist © 3 D) ~3
Ans: (B)
Hints: Because on left hand side of 3 function is not defined.
62. f(x) =x+|x|iscontinuousfor
(A)  XE€ (—o0,0) B) xe (—o0,00) {0} © onlyx>0 (D) novalueof x
Ans: (A)
Hints: f(x)= 2x; x=20
0; x<0
y y=2X
y=0]|0 X
tan] Zr Leost 2 [+ tan B Leost 2|
63. 4 2 b 4 2 b isequal to
@ ® - © 3 O 3
Ans: (B)

1 _4fa a
intg- —cos™ | — |=6,then cos20 = —
Hints: Let > (bj b



tar T4+ Loos Y 2] |+tag T -Loos 2
4 2 b 4 2 b
2
_tan(£+6j+tan(£—6j: lttn 6)__2 =£=2—b
= 4 4 1-tan?0 ) ©0s20 % a

Ifi=+-1 and nisapositive integer, then i" + i"*! + "2 + "3 js euqgal to
A) 1 | i @ i O 0
Ans: (D)

Hints: i"@+i+i%+i%) =i"@+i-1-i)=0

j dx
X(x+1) equals

In——|+c In——{+c InN"—+c¢ In=—|+c
) ® N7 © "= O "o
where cisan arbitrary constant.
Ans: (B)
dx 1 1 dx dx X
ints: =||=———|dx=|—-|——=In|x|-In|x+1|+C=In—+C
Hints: J.x(x+1) (x x+1j J. X X+1 X1 | | X+1
Ifa,b,careinGP.(a>1,b>1,c> 1), thenfor any real number x (withx> 0, x# 1), log, X, log, X, log_ x arein
(A) GP B AP © HP (D) G.PbutnotinH.P.

Ans: (C)
Hints: a,b,carein GP.

= log, a,log, b,log, c arein A.P.

1 1

= , , arein H.P.
log,a logy, b log, c

= log, x,log, x,log. x arein H.P.

A linethrough the point A (2, 0) which makes an angle of 30°with the positive direction of x-axisisrotated about A in clockwise
direction through an angle 15°. Then the equation of the straight line in the new position is

(A) (2—\/§)x+ y—4+2\/§:0 ® (2—\/§)x—y—4+2\/§:0
© (2—\/§)x—y+4+2\/§:0 (D) (2—\/§)x+ y+4+243=0
Ans: (B)

Hints: Equation of linein new position :
y—-0=tanl5°(x—-2)

- Fap
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= 2y =(4-23)x-2)
=>y= (2—J§)(x—2)
= (2—J§)x— y-4+2/3=0

The equation \/§5in X+cosx =4 has
(A) only one solution (B) two solutions (© infinitely many solutions (D) no solution
Ans: (D)

Hints: J3sinx+cosx = 23in(x+%j£ 2. Therefore

J3sinx+cosx=4 cannot haveasolution

d
The slope at any point of acurvey =f (X) isgiven by d—)): =3x and it passes through (-1, 1). The equation of the curveis

(A) y=x+2 B y=-x*-2 © y=3¢+4 D) y=-x+2
Ans: (A)
Hints: Ay _ g :>J.dy: J.3x2dx:> y=x3+C
dx
Curve passesthrough (-1, 1). Hence1=-1+C=C=2
Ly=x3+2
Themodulusof —— -+ |
emodulusof =+ is
11 5 12
(A) /5 unit B) gunit © %unit D) %unit
Ans: (C)
1 4 _5-5i+4i3+) _5-5+12-4_ 1+7i _(1+7)E-)
Hints: 5775 5(3+i) 5(3+i) 5(3+i)  5(09+1)

_3+2li-i+7 10+20i  1+2i
5x10 5x10 5

2 2
~.Modulus = (Ej +(Ej = ,/i+i = \/E:E unit
5 5 25 25 5 5

The equation of the tangent to theconic X* —y>—8x + 2y + 11=0at (2, 1) is
(A) x+2=0 B) 2x+1=0 © x+y+1=0 D) x-2=0
Ans: (D)
Hints: Equation of tangent at (X, y,) is
XX =Yy, —4(x+Xx)+(y+y)+11=0
X =2,y=1
.. Equation of tangent is
2X—y—-4(x+2)+(y+1)+11=0
or —-2x—8+12=0
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o —-2x+4=0

o 2x=4

o x=2

o x-2=0

A and B are two independent events such that P(AUB') = 0.8 and P(A) =0.3. The P(B) is

[ RN

2
A < ® 3 © 5 ©)

Ans: (A)
Hints: Let P(B) =x
P(AUB") =P(A) + P(B')—P(AnB") =0.3+ (1-x)—0.3(1—X)
o 08=1-x+0.3x
o 1-0.7x=0.8
o 07x=02

or X= 7

Thetotal number of tangents through the point (3, 5) that can be drawn to the ellipses 3x? + 5y? = 32 and 25x2 + 9y? = 450 is
(A) O | 2 © 3 0) 4

Ans: (C)

Hints: (3,5) liesoutsidetheellipse 3x? + 5y% = 32 and ontheellipse 25x? + 9y? = 450 . Thereforetherewill be 2 tangentsfor
the first ellipse and one tangent for the second ellipse.

Ilm{ n + n + d } i

The value of 112 nlso02 T R A

A) % ® log2 © zero D)L
Ans: (A)

I|m n + n +..t n
Hints:
n®+1> n?+22 n?+n?

n 1
= Ilmz “limt ! : :I dX2 :[tan‘lx]i):
N—soo n +r N—eo N 4= r

A particle is moving in a straight line. At time t, the distance between the particle from its starting point is given by
— 612+ t3. Itsaccel eration will be zero at

(A) t=21unittime B) t=2unittime (© t=3unittime (D) t=4unittime
Ans: (B)

dx
Hints: x=t—6t2+t3 a=1—12t+3t2

2

d—ZX:—12+6t

dt

X
Acceleration= —-
dt

- Acceleration=0=6t-12=0=t=2
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Three numbers are chosen at random from 1 to 20. The probability that they are consecutiveis

N L 5 L 3
(A) 190 ®) 120 © 190
Ans: (C)

. 20x19x18
Hints: Total number of cases; *C, = T ox3 =20x19x3=1140

Total number of favourable cases= 18

) - 18 3
.. Required probability = ——=—
. P Y 1140 190
The co-ordinates of thefoot of the perpendicular from (0, 0) uponthelinex+y=2are
A) 2-D) B 21 © @&y

Ans: (C)

Hints: Let Pbethefoot of the perpendicular. Plieson aline perpendicular tox +y=2.

.. Equation of thelineonwhich Pliesisof theform: x—y+ k=0
But this line passes through (O, 0).
~ k=0
Hence, co-ordinates of P may be obtained by solving x+y=2and y=x
. x=1y=1
Hence, P = (1,1)
If Aisasquare matrix then,

5
DO 199
O 12
0.2)
P
O (2,0

(A) A+ATissymmetric  (B) AATisskew-symmetric (C) AT+Aisskew-symmetric(D) ATA isskew symmetric

Ans: (A)
Hints: (A+AT)T=AT+(AT)T=AT+A=A+AT
The equation of the chord of thecircle x? + y>—4x = 0 whose mid point is (1, 0) is

(A) y=2 B) y=1 © x=2
Ans: (D)

L (1,0)

Hints: 50,0 .(2(270)

Chord with mid-point (1, 0)

Equation: x=1

If A2—A +1 =0, thentheinverse of thematrix A is

(A) Al B I-A © A+l

Ans: (B)

Hints: A2—A+1=0=A%?=A - =2 A2A'=AAT-AlS A= -AT=S A= -A

D) x=1

D) A



( MATHEMATICS)

SECTION-II

A train moving with constant accel eration takest seconds to pass a certain fixed point and the front and back end of the train

1
pass the fixed point with velocities u and v respectively. Show that the length of thetrai is E (u+w.

v-u
A. v=u+at a:T
V2 = U2+ 2aS
2 2 _
V- —-u :S:S:(v+u)(v u):at(v+u):u+vt
2a 2a 2a 2
Show that

o Snd, S0 _ L 1an270— tano)
cos30 cos99 cos276 2

A T = 2sin® cos®  sSin20
' 17 2c0s30 cosO  2.cos30.cosO
1 sin(30-6)
~ 2'c0s30.cos0
1

T1 = E(tan39—tan6)
-1 90 30
T2 = E(tan —tan )
1
T,= E(tanZ?G—tan%)

1
T,+T,+T,= E(tanZ?G—tane)
If x =sint, y =sin 2t, provethat

d? _ dy
1-x2 =2 - xY 1 4y=0
( dx?>  dx Y

A, y=sin(2sinlx)

Y _ cog2snx).

dx 1-x?

V1-x2 % = 2cos(2sin "t x)




2
(1- xz)(%j =4.cos?(2sin ™ x) = 41-sin?(2sin" )]

2
- xz)[%] — 41y

Againdifferentiate
dy d’y (dyj dy
1-x%)2— =-8
1-x%) XD (=2x)= Y i
. dy
27
Divideby X

- x)d y xgy+4y 0

Show that, for apositiveinteger n, the coefficient of x* (0 < K < n) in the expansion of
1+(A+X)+(1+X)%+........ +(L+x)is™C_,.

C1-@+™ @™t
1-(1+x) X

n+l 1

Coefficient of x<in £ _ L = coefficient of x<*Lin Q+xmt=nic  ="IC
X

j(cosmx —sinnx) 2dx

-7

If m, n beintegers, then find the value of

Y
A= I(cosz MX + sin? Nx— 2sinnx.cosmx)dx

-7

¥ T ¥
Ioosz mx.dx + Isi n? nx.dx— stinnxoosrnxdx

-7 -7 -7

T T
Zj cos? mx.dx + ZJ- sin? nx.dx—0 (Odd
0 0

T T
ZI (1+ cos2mx)dx+ I(l— cos2nx)dx
0 0

1, . 1, .
T+ —(sin2mx)} + m——(sin 2nx)~
o (SN 2m05 41— (sn 204

AT (0-0) =L (0-0)
2m 2n

=2n



Find the angle subtended by the double ordinate of length 2a of the parabolay? = ax at its vertex.

A y?’=ax,@=ax,a=Xx [puty=4q A
A (a a), B(a—a) a
a
Slope OA = g=1 0(0, C)
—a
Slopeof OB=—=-1 B
a
Ans. = z
2

If f isdifferentiable at x = a, find the value of

260N A2
Lt x“f(a)—a f(x).
x—a X—a

Lt x*f (a) —a®f(x)

X—a X—a

>

0
, — formbyLH
0 y

L 21 (@) -a’fi(x)
x—a 1
= 2af(a) —a’f(a)

Find thevaluesof ‘@ for which the expression x>—(3a—1)x + 2& + 2a— 11 isaways positve.
A, x2—(3a-1)x +2a&+2a-11>0

D<0

(3a—1)2—4(2& +2a-11) <0

98’ —6a+1-8f—8a+44<0

&—-14a+45<0

(a—9) (a-5)<0

5<a<9

Find the sum of thefirst ntermsof theseries0.2+0.22+ 0.222+..........

A s=§[o.9+o.99+o.999+..........]
- S[(l— 0.1) + (1-0.01) + (1- 0.003)......]

= S[n—(0.1+ 0.01.......... +nterms)]



10.

2, 2(0.01-(0.)"
9 9 [1-(0.1)]

2 200

) 5@[1— 0.1)7]

En—£+£(0.1)n
9 81 81

The equation to the pairs of opposite sides of a parallelogram are x2 —5x + 6 = 0 and y? — 6y + 5. Find the equations of its

diagonals.

A(2,1),B(3,1),C(3,5),D(2,5)
Equation of AC

x-2 y-1 y-1

AN A O T A

-1’

|
N
(6]

4x-8=y-1, 4x-y-7=0

Equationafep ~—=Y~1
quation o 53" 5.1
X3 _ ¥l etomy1
= + = —
1 a4 y

4x+y-13=0





