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2
172 X

1. Io (1—x2)§ * s g,thenkis equal to :
(D) 23-= ) 23 +n (3) 3V2+m 4) 32 -n
Ans. (1)

1
k 2

Sol. —=j X dx
6 0

(l_x)3/2
s ) G2
= Ez.[ 51'r126 +5-€0s0d0 = £=_[Sln3e.cosed9
6 (1-sin"0) 6 ¢ cos’ 0
Kk & 5 [ 5 k . 1 n) 2V3-=x
—= = - —=(tan0-0);" =| ———— |=
= }[tan 0do }[(sece Ddo= —=( 05 56 <
—k=23-n

2 -1 1

2. Let Abea3 x3 matrix suchthatadj A={-1 0 2 | and B=adj(adjA).

1 -2 -1

If|A|=A and |(B~")T| = p, then the ordered pair, (|A|, p)is equal to :

1 1 :
e o[23) ol el
Ans.  (3)
2 -1 1
Sol. JadjA|=|"1 0 2|= N
1 2 -1
S JAP=9

|A|=+3
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|Al=A =13
=3
B=adj(adjA)
B| = [adj (adj A))
B=|A [

B[ = |A[*

(o

3. Let the latus ractum of the parabola y?> =4x be the common chord to the circels C, and C, each of them having

radius 2./5 . Then, the distance betwen the centres of the circles C; and C, is :

(1) 12 (2) 85 (3)8 4) 45
Ans.  (3)

Sol.

Cl C2=2C1 S= 2V20_4:8
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Ans.

Sol.

Ans.

Sol.

Letp, g, r be three statements such that the truth value of (p A q) = (~ q v r) is F. Then the truth value of p,

q, r are respectively :

(HOT,T,T Q) TFET 3)FT,F 4T, T,F
4)

(PAq) > (~qvr)

A —> B=false

A should be true and B should be false

pAq— True ~q Vv r— False
q=True ~q= False

p = True r = False

hence q= True

p = True

q= True

r = false

If z,, z, are complex numbers such that Re (z,) = |z, — 1], Re (z,) = |z, — 1] and arg (z, — z,)

Im(z, +z,)isequalto:

ﬁ 1 2
(1)~ @5 (3) 243 O
3)

Letz, =x,; +iy,
2,=x+ 1y,
Re (z)) =z, 1|

X, = X, +1y, —1]

X =(x-1’+y,’

=% en

yi+l=2x, (1)
Re (2,)=[2,— 1
y2+1=2x, . 2)
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By(1)-(2)

ylz - y22 = 2(X1_X2)

(Y1+ Y2)(yl_yZ) = 2(X1 _Xz)

y,+y, =243

Img(z, +2z,)= 2\/5

6. The plane which bisects the line joining the points (4,2, 3) and (2, 4,—1) at right angles also passes through

the point :

(1) (07_1’1) (2) (4a 05_1) (3) (07 1:_1) (4) (4> O: 1)
Ans. (2)
Sol.

Ae . ® B(2,4,-1)

(4,-2,3) PG, L1)
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Sol.

i=2i-6j+4k (Normal of plane)
a=3i+j+k (Point on plane)
rn=an

(xi+ yj+ zk).(2i-6j+4k)=6-6+4
2x -6y +4z=4

It passes through (4, 0,—1)
LetR, and R, be two relations defined as follows :
R, ={(a,b)eR’:a’+b* €Q} and

R, ={(a,b)eR*:a’+b’ ¢ Q}, where Q is the set of all rational numbers. Then :

(1) R, and R, are both transitive (2) R, is transitive but R, is not transitive
(3) Neither R, nor R, is transitive (4)R, is transitive but R, is not transitive
A3)

ForR, let a:(5+\/§)5,b:(5—\/§)§,c:(4+\/§)E
aRb = a’+b>=(5+/3)+(5-3)=10€Q
aRic = b +c’=(5-V3)+(@+3)=9€Q

aRic = a2+ =(5+V3)+(@+3)=9+23620Q

.. Ry is not transitive
ForRzleta:(5+\/§);,b=2,c=(5—x/§);

aRce = a*+b>=(5+/3)+4)=9+/3¢0Q
bRD = b 4ci=(4)+(5-V3)=9-3¢0Q

R = a4+ =(5+3)+(5-3)=10€Q

.. R, isnot transitive
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Ans.

Sol.

1 1
: 2x)* —(3x)°
lim (a+ X)l ( X)l (a#0) isequal to:

7 BGa+x) —(4x)

off  eBE oG e

2

1 1
3 _ 3
Lljan (a + 2)()13 (3x)1

(3a+x)> —(4x)’

a’-b’
a-b=—-—"7—+
a’+ab+b

1 1 2
3

(a+2x-3x) y (3a+x)§ +(3a+x)’(4x)* +(4x)*

Lim -
X—a

(a+2x)5 +(a+2x)% (3X)% +(3X)§ (Ba+x—-4x)

(a B x) ((4a)i + (4a)% (4a)§ + (4a)§j
1 3(a—X)

((3a)i + (3a)§ (3a)% + (3a)§j

2n 4n s
Leta,b, c € Rbesuchthata?+b*> +c>=1.1If aCOSQ:bCOS(QJF?jZCCOS(QJF?j,where 9=§,

then the angle between the vectors aj + bj+ ck and bi+cj+ak is:

T T 27
M5 @5 Ok )0
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Ans.

Sol.

10.

Ans.

Sol.

(1)

acosO :bcos(6+2?nj:c cos(9+4?nj =K

—=co0s0

a

K 2

—=cos(—n+0j

b 3

E=cos(4—ﬁ:+9j

C 3

E+E+E:cos@+(cos—n+9j+cos(—n+9)

a b ¢ 3

l+l+l=0

a b c

ab+bc+ca=0

oS oL = ab+bc+ca
Jai+b +ciVal+bi+ ¢

cosa=0

_n

2

2 3x

1 9
If the term independent of x in the expansion of (— x* ——j isk, then 18 kis equal to :

(1)9
“)

Let T, ; be term independent of x.

9-r r
el

9-r
THI = ’ Cr (%j (

18 -3r=0

2)11 3)5 “4)7

1 jr
18-2r—r
3

r=6
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<))
2) 3

18K = 18x L 7
18

2 2 2 2
X

11.  Lete, ande, bethe eccentricities of the ellipse, % + % =1(b < 5) and the hyperbola, 1 % =1 respectively

satistfying e;e, = 1. If a and B3 are the distances between the foci of the ellipse and the foci of the hyperbola

respectively, then the ordered pair (o, ) is equal to :

Ans. (4)
Sol. elz1/1—b—2 e, = /1+b_2
25 16
ee, =1

172

2 b2 b2 b2 b4
2 _ I-—— | 1+—|=1 — =
= (ee,)’ =1 = ( 25)[ 16J = "6 25 25x16

4

o =2(5)(e,) =8
B=2(4)e,) =10
(0.B) = (8,10)
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12.

Ans.

Sol.

Ifx3dy +xy dx =x2dy + 2y dx ; y(2) =e and x > 1, then y(4) is equal to :

(M % @) 5+ () 3o @ 5+
A3)
x3dy +xydx =2ydx +x>dy
By variable seprable method
= (X*-x?)dy=(2-x)ydx
dy _ 2-x

y  x(x-1)

dy
:I J‘x(x 1)d

By partlal fraction

dx

2-x A B_C
Letxz(x—l) X X -1

= 2-x=Ax(x—1)+B(x - 1)+ Cx?

By comparison
= C=1,B= 2 andA=-1
de J{__£+L .
x- x-1

s Iny=—Inx+2+in|x—1]+C

X
y2)=e

2

= Mhe=—/Mn2+ E+In1+C

= C=n2
2

=Iny=-Inx+—+m|x—-1|+n2
X

atx=4
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:>lny(4)=—ln4+%+ln3+ln2
3) 1 3 2

=Iny4)=In| = |[+==| —¢?
@ (2) 2 (2 j

3 1
=vyd)=—¢?
y(4) 5
13. Ifa AABC hasvertices A(—1, 7), B(-7, 1) and C(5, —5), then its orthocentre has coordinates :

33 3 3
(1) (‘g’gj @ (3.3) G) (g"gj 4)6.-3)

Ans.  (2)

A(-1,7)

Sol.

B(-7,1) D C(5,-5)

Mpe —oup

-12 2
-. Equationof ADisy-7=2(x+1)
y=2x+9 (1)

m. . =-—=
AC
-6

-2
. Equation of BE is

y—1=%(X+7) ................ )

by (i) & (ii)
x=-3
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14.

Ans.

Sol.

15.

Ans.

Sol.

If [ sin”’ (\/ % ]dx = A(x)tan” (\/; ) +B(x) +C where C is a constant of integration, then the ordered pair
(A(x), B(x))canbe:

(1) (x +1,vx) ) (x—1,v/x) 3) (x—1,—/x) 4) (x +1,—/x)
)

[ Vx
I=J.sm (mjdx

J.tan ( )dx xtan~ v/x — J.

xdx+C= xtanlf—— t2tdt C(xztz)

1+x 2\/7
TUx —t+tan't+C=xtan'Vx —Vx +tan ' Vx + C

=Xxtan"

=(x+Dtan"'Vx —Vx+c = AX=x+1=B(x)=-Vx

. 1 4 . . .
If the sum of the series 20 +19 3 +19 = +18 3 +.... upto n term is 488 and the nth term is negative, then :
. 2 .
(H)n=41 (2) n™ term is —4§ (3)n" term is — 4 (4)n=60
A3)
S, = 488

%(2a+(n—l)d) =488

3(2x 20+ (n —1)(_—2D =488
2 5

n=40, 61
2
n=40 T, =20+ (40— 1) (—§j>0
2
n=61 T, =20+ (61-1) (—§j<0 &T,=—4
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16.  The probability that a randomly chosen 5-digit number is made from exactly two digits is :

1 150 5 121 3 134 4 135
Ans. (4)
Sol. [ [ [ [ ]|
9x10x10x10x10=9 x 10*
Required way
Without '0' (1,2, .....9)
9¢, (2°-2)=1080
with'0" (1,2,....9)
=9¢,(Ix2*=1)=135
~ 1080+135
7 910"
135
10
17.  Thesetofallreal values of A for which the quadratic equations,
(A’ +1)x*—4x + 2 = 0 always have exactly one root in the interval (0, 1) is :
(1) (0,2) (2)(1,3] (3)3,-D) 4)(2,4]
Ans. (2)

Sol.  f(x)=(A2+ 1)x>—4Ax +2

N At \ A NS
f(1) f(0) <0
(A2+1-40+2)(2)<0
re(1,3)
A=1
=2x>—4x+2=0
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x=1,1
A=3

10x*—12x+2=0

1 1
X = ,5
re(l,3]

18. If the surface area of a cube is increasing at a rate of 3.6 cm?/sec, retaining its shape, thenthe rate of change of

its volume (in cm?/sec), when the length of a side of the cube is 10 cm, is :
(1)20 (2) 10 3)9 (4)18
Ans.  (3)

Sol.  Sideofcube=/

A=6P
= By Y 56 SnanYose
dt dt dt
Y503
dt

V== ((11_: =2 312.% = 3(10)3(%) =9
19.  Suppose f(x) is a polynomial of degree four, having critical points at—1, 0, 1. if T= {x € R|f(x)=1(0)}, then
the sum of squares of all the elements of T is :
()2 (2)6 (3)8 (4)4
Ans. (4)
Sol.  f'(x)=Ax+Dx-1x
f'(x) = A(x’—x)
Ax'  AX’

f(x)==,-——-+K

but f(x) = (0)
AX' AX

4 2

+K=K
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20.

Ans.

Sol.

21.

A(2x4—4x2)=0
x4 —2x2=0

X=0,+\/§,—\/§
02+(\/5)2 +(—\/§)2 =4

10 10
Let x.(1<1i<10) be ten observation of a random variable X. If > (x,—p)=3and X, (X,—p)* =9 where

i=1 i=1

0 # p € R, then the standard deviation of these observation is :

| \ﬁ 04 N ol
(1) (1) (3 O
€)
10
z (Xi - p) =3
i=1
10 )
z (Xi - p) =9
i=1
If we add or subtract a particular number in all deta then S.D remains unchanged.
10
hence 2 X, =3
i=1
10
Zx2i o

, 90-9

100
S.D.=cs=2
10

Let S be the set of all integer solutions, (x, y, z) of the system of equations
x—2y+5z=0

2x+4y+z=0
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Ans.

Sol.

22.

Ans.

Sol.

—7x+14y+9z=0

such that 15 <x* +y* +2z° <150. Then, the number of elements in the set S is equal to

8

x—2y+5z=0
2x+4y+z=0
—7x+14y+9z2=0

1 25
D=2 4 1
~7 14 9

D=1(36-14)+2 (-18 +7) + 5 (-28 + 28)
D=22-22+0=0

Lety=k

x—2k+5z=0

2x+4k+z=0

z=0

x =2k
solutions
x,y.2)
(2k, k, 0)

s<x’+y’ +2z° <150
s <4k’ +k’+0° <150
1<k*<30

K = +5,+4,43,42

hence total number of solutions 8.

If m arithmetic means (A.Ms) and three geometric means (G.Ms) are inerted between 3 and 243 such that 4%
A.M. is equal to 2" GM., then m is equal to

39

3,ALA A A, 243
~243-3 240

m+1 m+1
3,G,.G,, G;,243

d
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23.

Ans.

Sol.

1

G,=3(37=27
G2=A4

240

= 3(3)* =3+ 4(—]

m+1

= 27 =3+ 960
m+1

= m+1=40

= m=39

=

24(m + 1) = 4(240)

If the tangent to the curve, y = e* at a point (¢, €°) and the normal to the parabola, y*> = 4x at the point (1, 2)
intersect at the same point on the x-axis, then the value of c is

4

y?=4x

y—2=my(x—1)
y-2=—-1(x-1)

x+ty-3=0 e

y=e' (c¢)
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24.

Sol.

25.

Ans.

Sol.

oy
dx

dy
dx |(c,e)

:ec

y—e=e (X—¢) ... (11)

y=0
x=3
x=-1+c
c—-1=3
c=4

The total number of 3 - digit numbers, whose sum of digits is 10, is

54

Let three digit number be ABC
A+B+C=10

LetA=y+1

A>1
B=0

y+1+B+C=10

y+B+C=9

0<y,B,C<9

Number of solutions which are non-negative

9+3-1 C371
=55
butify=9

A=y+1
=10

then total number of solutions =55 -1 = 54.

Let a plane P contain two lines

f=i+A(+],reR and T =—j+p(j-k),peR.

If Q(a., B, v) is the foot of the perpendicular drawn from the point M(1, 0, 1) to P, then 3(a. + 3 + y) equals

p— p— D

S B
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=i(=1-0)—j(~=1-0)+ k(1-0)
—i+j+k

Point on plane g =1i+0j+0k
ran=an
(xi+yj+zk)(—i+j+k)=-1

M(1, 0, 1)

P(1-A, O+A, 1+A)
P on plane
A—1+A+14+A=-1
3v=-1

)
:1——:—
=373

=(atp+y)

_5(4_1,2
333

=5
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