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1. Coefficient of x3°% in (1 4+ x)%°° + x(1 + 2)**° + x2(1 + x)*%® + --- + x°% is equal to

A. 5066306
B. 501C300
C. 501C301
D. 500C300
Answer (C)
Solution:

Coefficient of x30 = 50°C,, + *99C;00 + *%8C,00 + -+ + 9°C,

= 59C 99 + **C199 + *PCi99 + - + C1g9

= *"1C300
= 501C301 (Since nCr =" n—r)
1 1 1Y\ .
2. tan15°+ + tan 195° = 2a. Then the value of (a + —) is
tan 165° tan 105° a
A 4-2V3
4
B. -5
C. 2
D. 5-2v3
Answer (B)
Solution:

tan 15° + cot 165° + cot 105° + tan 195°
= tan 15° — cot 15° — tan 15° + tan 15°
= tan 15° — cot 15°

=-2v3

1 1
=a=—/3 =>a+;——\/§—\/—§_—ﬁ

3. IfsetA={a, b, c}, R:A—- A, R ={(a, b), (b, c)}. How many elements should be added for making it symmetric
and transitive?

A 2
B. 3
C. 4
D. 7
Answer (D)
Solution:

For symmetric
(a, b), (b,c) ER



= (b, a), (¢, b)) ER

For Transitive

(a, b), (b, c) ER

= (a, c)ER

Now,

(a,c) ER

(c, a) e R  (for symmetric)
(a, b), (b, a) ER

= (a, a) ER

(b, ¢), (c, b) ER

= (b, b) ER

(¢, b), (b, c) ER

= (c,c)ER

~ elements to be added
{(b,a), (c, b), (b, b), (a, a), (a, ©), (¢, ), (¢, c)}

Total 7 elements

4. Let P(h, k) be any point on x2 = 4y which is at shortest distance from Q(0, 33), then difference of distances of
P(h, k) from directrix of y? = 4(x + y) is:
A
B.
C.
D.

QO O B~ DN

Answer (B) y

Solution: IQ(O. 33)
For normal through Q(0, 33)

Normal at point (2t, t2)

x = —ty + 2at + at?
=>0=-t-33+2a+t3

=>t=0o0r +V31

Points at which normal are drawn are
A(0, 0), B(2v31, 31), €(-2v31, 31)
S.D = QB = QC = V124 + 4 = 82 units
Given parabola (y — 2)2 = 4(x + 1)
Directrix is x = —2, that is line L

Bi—C =|(-2+2V31) - (2+2V31)| =4

v
=

5. Area bounded by larger part in It quadrant by x = 4y?, x = 2 and y = x is 4, then 34 equals :

1
A. 6+3—2—2«E

1 22
2V2
C. =5
D. 96

Answer (A)



(2, 2)

Solution:
2 Vx
A= x——)d
f(x=3)
3,2
x%  x2
2 3, > x
P
22 1 1
=(2-%)-(-3)
1 2v2
=4 L _ 2V
96 31
= 34 = 6 + - — 2v2 sq. units

x =2
6. A die with points (2, 1, 0, — 1, — 2, 3) is thrown 5 times. The probability that the product of outcomes on all
throws is positive is

521

Answer (E)

Solution:
(21 11 0; _11 _2, 3)
P(positive number) = Z = %
P(negative number) = % = §
E = product is positive
E = (5 positive (or) 3 positive 2 negative (or) 1 positive 4 negative)
= se (0 5e (2 (2 15c (A) (A
P(E) =>Cs (2) +76 (2) (3) +°6 (2) (3)
1 5 521

5
=—tt——=_
32 36 81-2 2592

7. LetS{1, 2, 3, 4,5}LIf f:S - P(S), where P(S) is power set of S. Then number of one-one function f can be
made is:
A. (32)°

32!

T 27!
D. 32p,,

Answer (B)
Solution:

n(S) =5
n(P(S)) = 25 =32
S P(S)



-~ No. of one-one function
=32%x31x%x30x29x28

_ 32!

T 27

8. Aline is cutting x-axis and y-axis at two points A and B respectively, where 0A = a, OB = b. A perpendicular is
drawn is drawn from O (origin) to AB at an angle of g from positive x-axis. If area of triangle 0AB = @ sq.

units, then v/3a + b is equal to:

A. 28

B. 14

C. 12

D. 7

Answer (A)

Solution:
Let the perpendicular distance of line from origin is p.
= Equation of AB: x cos% +y sin% =p

By
2 2
St =
o 0 \ >
Compare above equation to intercept form of line g +% =1 v
— o, 2P — =

0A=a=2,0B=b=2p

. - RN P

=~ Area of triangle OAB = N 2p = —

>p=7

14
014—61—\/—§
OB=b=14

=>+V3a+b=14+14 =28

3(e-1) (2 » [x]+[x3 i
9. = [ x%el* [*lax equals:

A e’ —e
B. e? -1
C.et—e
D. e’ -1
Answer (C)
Solution:

I= flzxze["]+["3]dx = eflzxze["3]dx

Letx3 =t

— o (B3 ] € 2 4 ... p7
I_e13 e —3(e+e+ e’)

_e? (37—1)
3 e—-1
3(e-1) e?

7
e’ —1
So——=.—.—=¢8—¢
e 3 e—1




10. iis avector, @ # 0, b # 0.1f i L ¢, @ = ab —fi and b - ¢ = 12, then the value of |¢ x (@ x b)| equals:
(where fi represents unit vector in direction of )

A. 144

B. V12
C. 12
D. 24

Answer (C)

Solution:

@ x (@ x B)| = |-A(12) - b(0)| = 12

3
: Jo T35
11. lim—2—equals

Answer (12)

Solution:
t3
48 fg‘—1+t6dr

lim .
x-0 X

As %form, applying L’hospital rule we get,

3
48 x _ 8'l=12

lim—— =
x—0 (x6+1)-4x3 4

-2
4n2-16n+15’

12. Ifa, = anda; +a, + -+ a,s = %where m and n are coprime, then the value of m + n is

Answer (191)

Solution:

We have,
-2

a, =————
n " 4n2-16n+15
-2

= @2n-3)@2n-5)
1 1

T @n-3)  (2n-s)
PP NS Y E R
1 1

T4 '3
_50_m
141 n

>m+n=191

% then the value of 1—n2arg(zl) is

13. Ifz=14+iand z, = a

Answer (3)

Solution:
_i+z(1-1)
T zZ(1-2)
_i+(1-Da-i)
eI



o i-2i
T a-D(-D)
1

T

1 1+i _ 1,0\ _m
arg(z,) = arg (:) =arg ((1—i)(1+i)) = arg (2 + 2) T
Zar (Z)_EXE_3
T g /= T 4 -

14. Mean and variance of 7 observations are 8 & 16 respectively. If number 14 is omitted, then a & b are new mean
and variance. The value of a + b is

Answer (19)

Solution:
Let x;, x5, ..., x; be the 7 observations
New mean (a) = 8X76—_14 =7
72
Mol 64=16
= Yx? =560
Yxf ., =560—147
np=38%_ 72 _70_35
6 35 6
a= 7; b= ?
a+b=7+ % = % = 18.67 = 19 (Rounding off gives 19)

15
1 15
15. If coefficient of x1° in expansion of <ax3 + %) is equal to coefficient of x~15 in expansion of (ax§ + #) , then
bx3
|ab — 5| is equal to

Answer (4)

Solution:

15
For expansion of (ax3 + %)
bx3 —
Tr+1 — 1SCr X als—r X (x3)15—r XbTXx3
Here we need coefficient of x°
= 45— 3r — 5 =15
10r

= —=230
3

=>r=9

15
. . . 1 —
- Coefficient of x*° in (ax3 + —1) =15¢C, xa®x b™°
bx3
1 1A\15
For expansion of (ax3 + F)
15—-1
Tryy = 15C, X a®® 7" X (x) 3 Xb" xx73"
Here we need coefficient of x~1°

= 15: —3r=-15

=15 —r—9r = —45
>r==6

1 15

= Coefficient of x~*% in (ax5 + %) =15Cs xa’ xb™°
bx
L 15 . L 15

Coefficient of x*° in (ax3 + —1> = Coefficient of x5 in (axE + ﬁ) -+« (given)

bx3
>a3p3=1
=>ab=1
= lab-5/=[1-5/=4



16. Using 1,2,3 and 5, four digit numbers are formed, where repetition is allowed. The number of numbers divisible by
15 are

Answer (21)
Solution:

Unit digit will be 5

abcs

a+b+c=3B1+1)type

For (a, b, ¢) possibilities are

(2,2,3) (1,1,5) (1,1,2) (3,3,1) (5,5,3) (2,3,5)

For (2,2,3) = % =3
For (1,1,5) = 2— =3

For (1,1,2) = z—' =3

For (3,3,1) = z—' =3

For (5,5,3) = z— =3

For (2,3,5) = z—: =3

Total = 21

17. f5f(x +y) = f(x) - f(¥) and f(3) = 320, then the value of f(1) is
Answer (20)

Solution:

5F(x+y) = F@) - fB) (1)
Putx=1,y=2in (1)

5(3) = f(1) - £(2)

= f(1)- f(2) = 5% 320 = 1600 ---(2)
Putz =y =1in (1)

r@ =0 3

f(3) = 320

Using (2) and (3),

F@-Z2% = 1600

(F(1)° = 8000
£(1) = 20

18. If for loges  (cot x) — 4 loggin x(cotx) = 1, x = sin™? ((H\/—) Then the value of (a + ) is
(given x € (0,%))

Answer (4)

Solution:

log os x(cotx) — 4loggn(cotx) =1
= 1 —108cosx(sinx) — 4(logginx(cosx) —1) =1
Let logcosx(sinx) =t
1
=>-t-4(;-1)=0
:t+%=4
>t=2
&t =10gcpsx(sinx) =2
= cos?x =sinx
= 1 —sin?x = sinx



= sin?x+sinx—1=0
—1+V5

= sinx =
Comparing, a = -1, § =5
s>a+=4



