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MATHEMATICS
1. Let Z be the set of integers. |If . a2 boteen the e Xx+1 y-2 7-3
A={er:2(X+2)(x2 —5x+6)} =1 and | g "2 1 -2

B={xeZ:-3<2x-1<9}, then the number of

subsets of the set A x B, is :

(1) 218 (2) 210 (3) 215
Ans (3)

(4) 22

Sol. A={xez: 202056 = 13

2(x+2)(x2—5x+6) =20 5x=-2273
A={-223}

B={xeZ:-3<2x-1<9}

B={0,1,2 3, 4}

A x B has is 15 elements so number of subsets
of A x B is 215,

2. If sin*a+4cos*B+2=42sinacosp ;

o, Be[0,n] , then cos(a + B) — cos(a — B) is

equal to :

WMo @ -2
Ans (2)

Sol. AM. = GM.

(3) -1

@ V2

sin“o+4cos*f+1+1
4
sin® o + 4 cos?B + 2 > 4,/7 sin a cos B

1
> (sin* a.4cos* B.1.1)*

giventhat sin o, + 4 cos* B +2=4,/7 sina cosp
= AM.=GM. = sin* a =1 =4 cos
1

Sin(x:1,COSB=i$
:sinﬁzﬁas[}e[o,n]

cos (o + B) —cos (oo — B) = -2 sin o sin B

-2
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and the plane, x — 2y — kz =3 is cos‘l(T

then a value of Kk is:

5 3 5 3
® -3 (2)@ (3)\E @ 5

Ans (3)
Sol. DR's of line are 2, 1, -2

normal vector of plane is - 2j-kk

_ (2 + j— 2K).(i - 2] - kk)
SIn o =

3W1+4+K2
_ 2k
sin o = 3\/k2_+5 ....... @
CoS o = % ....... 2

(1)2+(2)2:1:>k2:§

4. If a straight line passing thourgh the point
P(=3, 4) is such that its intercepted portion between
the coordinate axes is bisected at P, then its
equation is :
x-y+7=0
(2 3x-4y+25=0
(3)4x+3y=0
(4)4x-3y+24=0

Ans (4)
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P(-3, y 8(0.5)
Sol.  A@0)
. Xy
Let the line be —+= =1
a b
_(ahb
34=1272
a=-6,b=38
equation of lineis 4x — 3y + 24 =0
_ 3B+ 2xt _
5.  Theintegral .[—4dX is equal to :
(2x4 +3x? +1)

(where C is a constant of integration)

X4
) —=——+C
@) (2x4+3x2 +1)
12
X
2 ;+C
6(2x4+3x2 +1)

X4

(3) 6(2x4 +3x° +1)3

XlZ

+C

— X __ __c
(4) (2x4 +3x2 +1)3
Ans (2)
< J- 3x® 4+ 2x!t
ol @xt +3x2+1)!

3 1
Let 2+7+7 =t

12

ledt 1 X
_EIF:

—_ +C
6 7 = BxX 3 +1)

6.  There are m men and two women participating in
a chess tournament. Each participant plays two
games with every other participant. If the number
of games played by the men between themselves
exceeds the number of games played between the
men and the women by 84, then the value of m
IS :

19 21 (3) 12 4)7

Ans (3)

Sol. Let m-men, 2-women
mC,x2=mC,; 2C, .2 + 84
m-5m-84=0=(mM-12)(m+7)=0
m=12

7. If the function f given by f(x) = x3 -3(a — 2)x2 +
3ax + 7, for some a<R is increasing in (0, 1] and
decreasing in [1, 5), then a root of the equation,

f(x)-14

(x _1)2 =0(x#1) is:
)6 (2) 5 @) 7 (4) -7
Ans (3)

Sol. f(x) =3x2-6(a—2)x + 3a
f(x) >0V x € (0, 1]
FX) <0V xell,b)
=fx)=0atx=1=a=5
f(x) —14=(x-1)2(x-7)

f(x)-14
(x-1)?

=X -

8. Let f be a differentiable function such that
f(1) =2 and f '(x) = f(x) for all xeR. If h(x) = f(f(x)),
then h'(1) is equal to :

(1) 4e (2) 4e2 (3) 2e (4) 2e2

Ans (1)

)

sol. g

=1vVxeR

Intergrate & use f(1) = 2
f(x) = 2ex1 = f(x) = 2ex1
h(x) = 1(f(x)) = h'(x) = F(f(x)) F'(x)
h'(1) = £(f(1)) (1)
=f(2) (1)
=2e-2=4de
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9.  The tangent to the curve y = x2 — 5x + 5, parallel
to the line 2y = 4x + 1, also passes through the point.

Ans (4)
Sol. y=x2-5x+5

_dy 2X-5=2=x _7
dx - - _2
_2,y_

. 7 -1) . 29
Equation of tangent at 2778 2X-y - 7 =0

Now check options

j— 1 j—
X = § y=-7
10. Let S be the set of all real values of A such that
a plane passing through the points (-A2, 1, 1),
(1, -A2, 1) and (1, 1, —A2) also passes through the
point (-1, =1, 1). Then S is equal to :

) {3 ) {33}
@) {1,-1} (4) {3, -3}
Ans (2)

Sol. All four points are coplaner so

1-22 2 0
2 -A%*+1 0 |=0
2 2 By -

(2+12(3-22) =0
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11. If acircle of radius R passes through the origin O
and intersects the coordinate axes at Aand B, then
the locus of the foot of perpendicular from O on
AB is :

(1) (x2 +y?)2 = 4Rx2y?
(2) (x2 + y3)(x +y) = R2xy
(3) (x2 + y?)3 = 4R2x2y2
(4) (x2 + y?)? = 4R2x2y2

Ans (3)
N
B
Sol. Q@)
A"
Slope of AB = _T

Equation of AB is hx + ky = hz + k2

h? + k? h? + k?
,0 0,

AB = 2R
= (h?2 + k?)3 = 4R2h2k2
= (X2 + y2)3 = 4R2x2y2
12. The equation of a tangent to the parabola,
x2 = 8y, which makes an angle 6 with the positive
direction of x-axis, is :
(1) x = ycotd + 2tan6
(3) y = xtan6 — 2cot0

(2) x = ycot6 — 2tan6
(4) y = xtan® + 2cot0

Ans (1)
Sol. x2 =28y
dy x _
= ix_ 2 =tan ©
Xy = 4tan 0
y, =2tan2 0

Equation of tangent :-
y — 2tan20 = tan 6 (x — 4tan 6)
= X=ycotO+2tan 0
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13. If the angle of elevation of a cloud from a point
P which is 25 m above a lake be 30° and the angle
of depression of reflection of the cloud in the lake
from P be 60°, then the height of the cloud (in
meters) from the surface of the lake is :

(1) 42 (2) 50 (3) 45 (4) 60

Ans (2)

cloud

X

p £30°
60° Y |1
25m

25m

&)I D ”Iéurface

X + 25m

X
tan30°:;:>y=\/§x ..... (i)

25+x+25
y

= 3y=50+x

= 3x=50+x

= X=25m

.. Height of cloud from surface = 25 + 25 = 50m

e 2x X
14. The integral j{(é} —[EJ }Iogexdx is equal
X
1

tan 60° =

to:
@ Loe-l @3-t L
2 e? 2 e 2
@-til L 3.l
2 e 2¢? 2 2e?

Ans. (4)

15. lim n_,_ 10 N
" now\(n?4+12 n?+422 n?+32 7 5n

is equal to :
® 7 @ ()
(3 tan(3) O
Ans. (2)
& n
lm; n? +r?

2
Z— dx _
x4 2) _[—==tan"2
'1n(1+#j _-(|).1+x2

16. The set of all values of A for which the system of
linear equations.
X =2y — 2z = AX
X+2y+z =21y
X -y =AzZ
has a non-trivial solution.
(1) contains more than two elements
(2) is a singleton
(3) is an empty set
(4) contains exactly two elements
Ans. (2)

A-1 2 2
1 217‘ =0 m-1=0=>2=1

17. If nC,, "Cy and nCy are in A.P., then n can be:

(1) 14 (2)11 39 4) 12
Ans. (1)
2."C;=nC, + "Cq
b __ I, In

215n-5 [4n-4 |6ln—6

A S S
5n-5 (n-4)(n-5) 30

n = 14 satisfying equation.
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18. Let a,Band ¢ be three unit vectors, out of which

vectors p and ¢ are non-parallel. If o and 3 are

the angles which vector 3 makes with vectors

- . (o= 1¢
pand ¢ respectively and ax(bxc)zzb , then

|o— B] is equal to :
(1) 60° (2) 30°
Ans. (2)

(3) 90° (4) 45°

ac)b—(ab)c==b
(ac)b-(ab)e =+
b & ¢ are linearly independent
.. 1 B
at=2 & ab-0

(All given vectors are unit vectors)

d7"C=60° & z~b=090°
loo — B| = 30°
1 sind 1
19. If A=|-sin6 1 sin@ |; then for all
-1 -sin® 1

3t 5 o .
Be 727 | det(A) lies in the interval :

5 3

(1) {5"@ 2) [5’3}

3 5
®(03] ®(23]

Ans (2)

1 sin@ 1
Al = —-sin® 1 sin®

-1 -sing 1
= 2(1 + sin20)

gnbny 1 oL
€ 22 :>J§<S|n9<ﬁ
. 1
:>Ossm29<§

Al € [2, 3)

JE—JZsm

20. lim——————ieequal to:

X—1-

1 2
O @ \E 3) \/; @) Jr

Ans. (3)

Jr —2sin"tx x/_+\/25m X

J1-X J7 +2sintx

Z(E—sin‘1 XJ
) 2
lim

X1 Jl—_x-(\/Eﬂ/Zsin‘lx)

lim
x—1"

-1
i 2cos x 1
x—1" 1-x 2V=
Put x = cosb

o5 25.n( )zf -

21. The expression ~(~p—q) is logically equvalent to :

-~pn~q @p"q
(€) ol AN @ph-~
Ans. (1)

plal~p|~p—=>q|~(~p—>a)|(~p"~0)
T|IT| F T F F
FIT|I T T F F
T|F| F T F F
FIF|IT F T T

22. Thetotal number of irrational terms in the binomial

. 60
expansion of (71’ > —31’10) is :

(1) 55 (2) 49 (3) 48 (4) 54
Ans. (4)
60—r r
Generalterm T, =%C .75 3¢

.. for rational term, r =0, 10, 20, 30, 40, 50, 60
= no of rational terms =7
.. number of irrational terms = 54
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23. The mean and the variance of five observation are
4 and 5.20, respectively. If three of the
observations are 3, 4 and 4; then then absolute
value of the difference of the other two
observations, is :

M1 23 ()7 4) 5
Ans. (3)

mean x :4,(T2:5.2,|'1:5,.X1=3X2:4:X3
in =20
X, *X, =9 . (1)

x2

x -— (X)?=0 = fo =106
X2 4+x2 =65 ......... (i)
Using (i) and (ii) (x,— X.)* =

X, = X| =

24. If the sum of the first 15 tems of the

3 3 3 3
3 1 1 3 3
jes| = | +|1=| +|2=| +3+|3=| +....i
serles(ﬂr) (2) ( 4) ( 4) is

equal to 225 k, then k is equal to :

1) 9 (2) 27 (3) 108 (4) 54
Ans. (2)
dHRHECEG]
S= 2 2 2 n Foerren 15term
27 D3
=< ;r

~

27 {15(15 +1) T
- 64° 2
=225 K (Given in gquestion)
K=27
25. Let S and S' be the foci of the ellipse and B be
any one of the extremities of its minor axis. If
AS'BS is a right angled triangle with right angle at

B and area (AS'BS) = 8 sg. units, then the length
of a latus rectum of the ellipse is :

D22 @2 (3) 4 4) a2

Ans. (3)
Mgg - Mgg = -1
4

b? = a%? ... (i)

1

—-S'B.SB =

> S 8
S'B.SB =16

a’+b? =16..... (i)
b?=a? (1-¢€?) ... (iii)
using (i),(ii), (i) a =4
b= 22

T

22
LR =&

26. Ina class of 60 students, 40 opted for NCC, 30
opted for NSS and 20 opted for both NCC and
NSS. If one of these students is selected at
random, then the probability that the student
selected has opted neither for NCC nor for NSS
is:

2 1 1 5
() 3 2 5 3) 3 4) 5

D)

A — opted NCC
B — opted NSS

Ans. (2)

=

10
*. P (nither A nor B) = 50 - = ZE
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27. The number of integral values of m for which the
quadratic expression.
1+ 2m)x2 — 2(1 + 3m)x + 4(1 + m), xeR, is
always positive, is :
(1) 8 27
Ans. (2)
Exprsssion is always positve it

(3) 6 (4) 3

1
2Zm+1 >0=> m>—§

&
D<0 =D>m?-6m-3<0

3—\/E<m<3+\/ﬁ ... (i)

.. Common interval is

3- 12 <m<3:\12
.. Intgral valueof m {0,1,2,3,4,5,6}

28. Ina game, a man wins Rs. 100 if he gets 5 of 6
on a throw of a fair die and loses Rs. 50 for getting
any other number on the die. If he decides to throw
the die either till he gets a five or a six or to a
maximum of three throws, then his expected gain/
loss (in rupees) is :

400 . 400
(1) Tgam 2 Tloss

30 (8) S5 loss

Ans. (3)
Expected Gain/ Loss =
=w x 100 + Lw (-50 + 100) + L2w (-50 -50 +
100) + L3 (-150)

- %x100+§%(50) ¥ (%ﬂ%)(o)

(%)3(—150):0

here w denotes probability that outcome 5 or 6 (
_ 2.1

6 3

here L denotes probability that outcome

w

wlN

4
1,234 (L= E: )

29. Ifacuver passes through the point (1, —2) and has
slope of the tangent at any point (X, y) on it as

x2 -2y
X

, then the curve also passes through the
point :
@ (2.

) 1.2
Ans. (2)

@ (¥3.0)
4) 3,0)

dy _x*-2y
dx X

(Given)

ﬂ+2X=x
dx X

2
J—dx
LF=e*x =x

L oyes Ix.xzdx+C

4
= X—+C
y
9
hence bpasses through (1, -2) = C = an
e X8
YT T

Now check option(s) , Which is satisly by op-
tion (ii)

30. LetZ, and Z, be two complex numbers satisfying
|Z,| =9 and |Z,—3—4i|=4 . Then the minimum value
of |Z,-Z,| is :
1o )1

Ans. (1)

|z.]=9 . |z, —(3+4i)|=4

C,(0,0)radiusr, =9
C,@3, 4), radiusr, =4

CC, =r-r,| =5

.. Circle touches internally

- |Zl _Zzlmin =0

3) V2

(4) 2






