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2 2
1. If 3x+ 4y = 12v/2 is a tangent to the ellipse :—2 + y? = 1, for some a € R then the distance
between the foci of the ellipse is :

a. 2V5 b. 247
C. 2\/7 d 4

Answer: (b)

Solution:
X2 y?
3x + 4y = 12v/2 is tangent to ellipse o) + P 1

2 2
Equation of tangent to ellipse = % =1isy =mx+Vva’m? +9

Now, 3x + 4y = 12\/§=>y=—zx+3\/7
>m= —zand\/azm2+9= 3v2

32
:>a2<——) +9=18
4

9
>a’x—=9
16

2a’=16=>a=4%

O R
- 2z 16 4

Distance between fociis 2ae = 2 X 4 X \1—7 =2V7

2. Let A, B,C and D be four non-empty sets. The Contrapositive statement of “If A Band BS D
thenAcS C”is:

a. fAc€C thenBcAorDcB
b. fAZ C,thenAS B andBED
c. fAZC thenAZB andB<SD
d IfAZC thenAZB orBZD

Answer: (d)
Solution:
Given statements: A€ Band BE D

LetA S Bbep
BC Dbeq
ACc Cber
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Modified statement: (p Aq) =r
Contrapositive: ~r = ~ (p Aq)
~r= (~pV~q)
~AZCthenAZBor BZD

3. The coefficient of x” in the expression (1 + x)1% + x(1 + x)? + x2(1 +x)® + -+ +x1%is:

a. 420 b. 330
c. 210 d. 120
Answer: (b)

Solution:

Coefficient of x” in (1 + )™ + x(1 + x)° + x*(1 +x)® + --- +x*°

11
(1+x)1°(1— (%X) )
Applying sum of terms of G.P. = ( < )

=(1+x)1t —x1!

1+x
Coefficient of x” = 11C, = 330

4. Inaworkshop, there are five machines and the probability of any one of them to be out of service

1
onaday is " If the probability that at most two machines will be out of service on the same day

3
is G) k, then k is equal to :

17
a. — b. 4
2
17 17
c. — d =
4 8
Answer: (d)
Solution:

P(machine being faulty) = p = %

3
.'.qzz

P(at most two machines being faulty) = P(zero machine being faulty)+P(one machine being
faulty)+P(two machines being faulty)

— SCOquS + 5C1p1q4 + 5C2p2q3

=q° + 5pq* + 10p?q3

() v +0 () )
4 4\4 4) \4
_(3)3[9 +15+10]
“\4/) [16 16 16

<3)3 34 (3)3 17
= |- X—=|—- X —

4 16 \4 8

sk=—
8
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5. Thelocus of mid points of the perpendiculars drawn from points on the line x = 2y to the line x =

y is:

a 2x—3y=0 b. 3x—2y=0
c. 5x—7y=0 d. 7x—5y=0
Answer: (¢)

Solution:

o
Let R be the midpoint of PQ
PQ is perpendicular on line y = x
~ Equation of the line PQ can be writtenas y = —x+ ¢
cc
y = —Xx + cintersectsy = xat Q: (E , E)
i 2c ¢
y = —Xx + cintersects x = 2y at P: (? 5 5)
. . 7¢c 5c

-~ Midpoint R: (— ) —)

1212

7c 5c
LocusofR.x—ﬁ,y—E
=>5x—7y=0

6. The value of a for which 4« f_zl e"4xldx =5 is:
a. loge2 b. log.v2
4 3
c. log, (§) d. log, (E)
Answer: (a)
Solution:
2
4a J e~ Xldx =5
-1
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0 2

= 4a fe_“lx|dx+fe_°‘|x|dx =5
= 0

0 2

= 4a fe“xdx+fe_°‘xdx =5
= 0
(/1 —e™@ e 2% 1

= 4 ( ) + =5
i o —o

> 4[1—e 2 —e "+ 1] =
Lete™@ =
= 42 +4t—-3=0

1 _
= t:E:e = o =log, 2

7. If the sum of the first 40 terms of the series,3 +4+8+9+ 13+ 14+ 18+ 19+ ...is (102)m,
then mis equal to:

a. 10 b. 25
c. 5 d. 20

Answer: (d)
Solution:
§$=34+4+8+9+13+14+ ..... 40 terms

S=74+17+27+37+ - .......20 terms
20
S = 7[14 + (19)10] = 20 x 102
~m=20
3+isin@

—icosp’ 0 € [0,2m], is a real number, then the argument of sin 8 + i cos @ is :

a. T—tan~! (f) b. —tan~! (E)
3 4

c. T—tan™! G) d. tan™* (%)

Answer: (2)

Solution:
3+isin@ 4+icos@

Letz =
4—jicos@ 4+icos@

_ 12 —sinf cos @ + i(4sin0 + 3 cos 9)

16 + cos2 0
z is real.
~4sinf+3cosf =0
= tanf = —% [0 lies in 2™¢ quadrant]

. , _ -1 cosB) o -1 (é)
arg(sin@ + icosf) = m + tan (sine =m—tan"" (3
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9. LetA= [aij] and B = [b;;] be two 3 X 3 real matrices such that b;; = (3)(i+j‘2)ajl-, where i,j =
1, 2, 3. If the determinant of B is 81, then the determinant of 4 is :

1 b 1

29 " 81
1

c. — d. 3
3

Answer: (¢)

Solution:

by = ) Day

3%y, 3a,; 3%as;

B = 3a12 32(122 33(132

3%a;; 3%ay; 3%ass
3%, 3a,; 3%as

_ 2 3
|Bl = |3a1; 3%a;; 3°as;
32a13 33a23 34a33
Taking 3% common each from C; and Ry

a1 3a;; asy

|B| =81 3a12 32a22 3a32
@13 3az3  ds3

Taking 3 common each from C, and R,

ai1 Q1 A3z
A1 Gz Az
a3 Q23 A3z

Given |B| = 81

|B| = 81(9)

1
= 81=81(9)A| = |A| =

10. Let f(x) be a polynomial of degree 5 such that x = +1 are its critical points. If lirr}) (2 + %) = 4,
X—
then which one of the following is not true?
(D) -4f(-1) = 4
x = 1lisapoint of maximaand x = —1 is a point of minimum of f.

fis an odd function.
x = lisapoint of minima and x = —1 is a point of maxima of f.

a0 T

Answer: (d)
Solution:

Given lim (2 + fi—?) =4

X—0

limf(—x)=2

X—0 X
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lim f(—);) Limit exists and it is finite
Xx—0 X
o f(x) = ax® + bx* + cx3
:ii_r)r%)(axz +bx+c) =2

c=2

Also f'(x) = 5ax* + 4bx3 + 6x2
f'(1) = 5a+4b+ 6 = 0
f'(=1) =5a—4b +6 = 0

b=20 __8
=0, a= z
6
f(x) = —EXS +2x3 = f(x)isodd

f'(x) = —6x* + 6x2

f"(x) = —24x3 + 12x

(f"(1) <0) (f"(-1) >0

At x = —1 thereislocal minima and at x = 1 there is local maxima.
And f(1) — 4f(-1) =4

11. The number of ordered pairs (r,k) for which 6 - 3°C. = (k? — 3) - 3°C,,;, where ks an integer,
is:

a. 4 b. 6
c. 2 d 3

Answer: (2)
Solution:
36

o 36 — 35

in = X
Using *°Cr4q vl Cy
36

22 35 2 _ — 35

— X Cr X (k*—3)=°2C. X6
2_g_IHt

kc—-3= .

2 1=

k* = - 13

kel

r - Non-negative integer 0 < r < 35
r=5=>k=+42

r=35=>k=4%3

No. of ordered pairs (r,k) = 4

12. Letay,az,as, .. beaG.P.suchthata; <0,a; +a, =4andaz +a, =16.If Z?zl a; = 4A, then A

isequal to:

a. 171 b 511
3

¢ —171 d. —513
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Answer: (¢)

Solution:

ay+a,=4=>a+ar=4=a(l+r) =4
azt+as=16>ar’+ar’=16=>ar’(1+r) =16 = 4r2 =16
>r=12

Ifr=2a= %Which is not possibleasa; < 0

Ifr=-2,a=—4

9__ _ _ 9_
?:1ai _ a(;_ll) — ( 4)[(_32) 1] — %(_512 _ 1) — 4_(_171)
A=-171
13. Let3, b and &be three unit vectors such thata+b+¢=0.If A\=3.b+b.¢ + &3 and
d=3xb+bx2&+¢x3a, then the ordered pair (7&, 8) is equal to :
3 s 3 .,

a. (E,3a><c) b. (_E'BCXb)

3 - g 3 g -
c. (-2,3axb) d. (3,36 x¢)
Answer: (¢)
Solution:
Givend+b+¢=0 A=ab+b.¢+ca

- 2 —
= [@+b+¢l =0/
la2 +bj2 +]cl2+ 2@ b+b.¢+23) =0

>d=axb+bx(
>d=3xb+3xb+3xb
=>d=3(Exb)=3ixb

14. Lety = y(x) be the solution curve of the differential equation, (y? — x) % = 1, satisfying y(0) = 1
This curve intersects the x — axis at a point whose abscissa is :

a. 2+e b. 2
c. 2—e d —e

Answer: (c)
Solution:

2 _ W _
(y —X)&— 1
dx
d—y+x=y
xeY = [ y%e¥dy
x=y2—=2y+2+4+ce”’
Giveny(0) =1

2
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>c=—e
=~ Solutionisx = y? — 2y + 2 — e V*!
~ The value of x where the curve cuts the x — axiswillbeatx =2 — e

15. If 6, and 6, be respectively the smallest and the largest values of 6 in (0,21) — {m} which satisfy
5
the equation, 2 cot? 8 — e +4 = 0, then feez cos?30 d0is equal to:
1

2
a = b. z
3 3
1 T
c - 4= d -
3 6 9
Answer: (b)
Solution:

2cot?0 — ——+ 4 = 0,0 € [0,2m)
sin 6
= 2cosec’® — 2 — Scosec® + 4 =0
= 2cosec’0 — 4cosec® — cosec® + 2 = 0

= cosecO =2 or% (Not possible)

As 8 € [0,21),
5
61 = %, 62 = ?T[
5T
02

6
(1 + cos 68)
=>jc05236d6=jfd6
61 E

6

sm
6

T

6

_1(5n n) sin60
A 12

6 6

16. Let aand B are the roots of the equation x?> —x — 1 = 0. If py = ()X + (B)X, k = 1 then which one
of the following statements is not true?

a. (p1 +pz +p3s+ps+ps) =26

C. Ps =DP2-P3
d. p3 =ps —Dps
Answer: (¢)
Solution:

Given a, B are the roots of x> —x—1 =10
sa+pf=1&af=-1
sa’=a+1&p*=p+1

Pk = ak—2a2 +Bk—262
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P = a2 (a+ 1) + B 2B+ 1)
pk=cxk_1+Bk_1+cxk_2+Bk_2

= Pk = Pk-1 T Pk-2

=>pz3=p+tp; =4

ps=ps+p2=7

ps =ps +p3 =11

~Ps # P2 P3 &Py + Pz +p3+Pps+ps =26
& p3 =Ps — Pa

17. The area (in sq. units) of the region {(x,y)eR|4x? <y < 8x+ 12} is:

125 128
a. b. —
3 3
124 127
c. — d —
3 3
Answer: (b)
Solution:
1
y = ax? :
i
1
1
I
I
I
I
- I
1
vy=8x+12 | :
i 1
/ -1 3

For point of intersection,

4x% = 8x + 12
=>x2—-2x—-3=0
=>x=3,-1

Area bounded is given by
A= [? (8x+12 — 4x?)dx

A= 8X2+12 47
~ |2 X773
-1
4
A=(36+36—36)—(4—12+§)
4 128
A=44-2=18
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18. The value of c in Lagrange’s mean value theorem for the function f(x) = x3 — 4x? + 8x + 11,
wherex € [0,1] is:

4—7 2
d. T b 3
C. ﬁ;2 d. 4_3—£

Answer: (a)
Solution:
LMVT is applicable on f(x) in [0,1], therefore it is continuous and differentiable in [0,1]
Now, f(0) = 11,f(1) = 16
f'(x) =3x*—8x+8
S F(0) = f(1)-f(0) _ le-11
1-0 1
=3c?—8c+8=5
=3c?2-8c+3=0
8+2V7 _ 4+V7

6 3
Asc e (0,1)

4—7
We get, ¢ = T\/—

>c=

19. Let y = y(x) be a function of x satisfying yv1 —x? = k—x,/1 —y? where k is a constant and

1 d 1.
——.Then2atx = -, is equal to :
4 dx 2

<
~~
N
~—
Il

NG

Gl

Answer: (a)
Solution:

yW1l—x%2=k—x/1—-y?

Differentiating w.r.t. x on both the sides, we get:

y'V1—x2+yx \/_x( 2x)——\/7y—x>< J—X( 2y)y’
= yV1—x? - ==+ W sy =0

Sy [m 2 [T-y?

Putting x = % y=—-

A hEn
2

=Yy
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V3 1 V15
=y [Tl =T
([V45+1] _  1+V45
2vis 1~ a3

Vi \/g

20. Let the tangents drawn from the origin to the circle, x? + y? — 8x — 4y + 16 = 0 touch it at the
points A and B. The (AB)? is equal to :

32 64
a. — b. —
5 5
52 56
c — d —
5
Answer: (b)
Solution:

x24+y2—-8x—4y+16=0
(x —4)? + (y — 2)? = 4 = Centre (4,2), radius = 2

0
OA=4=0B
In AOBC
tan 6 : 2 in 6 -
anf =-=2>sinf = —
2 V5
In ABDC
o BD BD 4
sinf =—= =—
2 NG
8
Length of chord of contact (AB) = NG
Alternative
(1) length of tangent = 4 and (r) radius =2
2lr
=Length of chord of contact = ———=
J(12+12)
Square of length of chord of contact = 65—4
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21. If system of linear equations
xX+y+z=6
x+2y+3z=10
3x+2y+Az=pu
has more than two solutions, then u — A2 is equal to

Answer: (13)

Solution:

The system of equations has more than 2 solutions
~D=D3=0

1 1 1
1 2 3
3 2 2
=>i=1

1 1 6
1 2 10
3 2 u
>u=14
So,u—A? =13

= =0=>21-6-21+9+2-6=0

=0=2u—20—pu+30—24=0

22. If the foot of perpendicular drawn from the point (1,0, 3) on a line passing through (a,7,1) is

5 7 17 _
—,—,— ), then a is equal to
3°'3° 3

Answer: (4)
Solution:
Given points P(1,0,3) and Q (g, %, %

[UEN
I
15

N——

Direction ratios of line L: (a — 2, 7 — g,
_ (3a —5 14 14)
B 3 '3’ 3

2 7 8

Direction ratios of PQ: (— -, ==, —)
3 3 3

As line L is perpendicular to PQ
s0,(457) (=9 + () (=3)+ (-5) (-5) = 0
3 3 3 3 3 3

=>—-6a0+10-98+112=0>6a=24 > a=4

23. Ifthe function f defined on (— ég) by
1 1+3x
Flx) = {(;) log, (—1_2x) when x#0
k

, when x=0
is continuous, the k is equal to

Answer: (5)
Solution:
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As f(x) is continuous
=limf(x) =f(0)=k

= lim () log. (157) =

- lim 3log(1+3x) + lim (-2)log(1-2x) _
x—0 3x x—0 (—2x)

k
>3+2=k k=5

24. If the mean and variance of eight numbers 3,7,9,12,13,20,x and y be 10 and 25 respectively
then xy is equal to

Answer: (54)
Solution:

64+x+
Mean = 10 = —=* —

10
=>x+y=16

2
Variance = Z;C‘ — (x)?

32+72492+1224+13%2420%+x2%+y?
= 25 = 5 —

= 1000 = 852 + x? + y?
= x2+y%2 =148

= (x +y)? —2xy = 148
= 256 — 2xy = 148

So, xy = 54

100

25. LetX ={ne N:1<n<50}LIf A = {n € X:n isamultiple of 2} and B = {n € X:nisamultiple of 7},
then the number of elements in the smallest subset of X containing both A and B is

Answer: (29)

Solution:

A = {x:xis multiple of 2} ={2,4,6,8, ...}

B = {x:xis multiple of 7} = {7,14,21, ...}

X ={x: 1<x<50,x e N}

Smallest subset of X which contains elements of both A and B is a set with multiples of 2 or 7 less
than 50.

P = {x:x is a multiple of 2 less than or equal to 50}
Q = {x:x is a multiple of 7 less than or equal to 50}
n(PUQ) =n(P)+n(Q -nPNQ)

=254+7-3

=29
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