
SECTION-A 
1. Let  f  :  be  defined  as  f(x)  =  x-1  and   

g  :   - {1, –1} be defined as . 

Then the function fog is : 

(A) one-one but not onto function

(B) onto but not one-one function

(C) both one-one and onto function

(D) neither one-one nor onto function

Ans. (D) 

Sol. f(x) = x – 1 ; g(x) = 
௫మ

௫మିଵ

f(g(x)) = g(x) – 1 

 

f(g(x)) = 
ଵ
௫మିଵ

; x ¹ ±1, even function 

® Hence f(g(x)) is many one function 

y · x2 – y = 1 

ଶݔ = ቀଵା௬
௬
ቁ 

Range:-  y Î (–¥, –1] È (0, ¥) 

Hence, Range ¹ Co-domain Þ f(g(x)) is into 

function 

2. If the system of equations ax + y + z = 5, x + 2y +

3z = 4, x + 3y + 5z = b,
has infinitely many solutions, then the ordered pair

(a, b) is equal to :

(A) (1,–3) (B) (–1, 3)

(C) (1, 3) (D) (–1, –3)

Sol. 

Þ a(10 – 9) – 1 (5 – 3) + 1 (3 – 2) = 0 

Þ a – 2 + 1 = 0 

Þ a = 1 

Þ 5(10 – 9) – 1(20 – 3b) + 1(12 – 2b) 

Þ 5 – 20 + 3b + 12 – 2b 

Þ –3 + b = 0 

Þ b = 3 

3. If and , then 

is equal to : 

(A) (B) 1 (C) (D) 

Ans. (C) 

Sol. 
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 Ans. (C) 
For infinitely many 

solutions,  D = 0 = D  = D 
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4. is equal to : 

(A) (B) (C) (D)

 Ans. (C) 

Sol. 

Apply L-Hopital Rule : 

 : Again apply L-Hopital rule 

5. Let f (x) = min {1, 1 + x sin x}, 0 £ x £ 2p. If m is

the number of points, where f is not differentiable

and n is the number of points, where f is not

continuous, then the ordered pair (m, n) is equal to

(A) (2, 0) (B) (1, 0)

(C) (1, 1) (D) (2, 1)

 Ans. (B) 

Sol. 

No. of non-differentiable points = 1 (m) 
No. of not continuous points = 0 (n) 
(m, n) = (1, 0)  

6. Consider a cuboid of sides 2x, 4x and 5x and a
closed hemisphere of radius r. If the sum of their
surface areas is a constant k, then the ratio x : r, for
which the sum of their volumes is maximum, is :
(A) 2 : 5 (B) 19:45 (C) 3 : 8 (D) 19 : 15

Ans. (B) 

Sol. Surface area = 76 x2 + 3pr2 = constant (K) 

[76 x2 + 3pr2 = K] 

Put 
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7. The area of the region bounded by y2

 
= 8x and y2 =

16 (3 – x) is equal to :-

(A) (B) (C) 16 (D) 19

Ans. (C) 

Sol. y2 = 8x ; y2 = 16(3 – x) 

y2 = –16(x – 3) 

finding their intersection pts. 

y2 = 8x & y2 =  –16(x – 3) 
8x = –16x + 48 
24x = 48 
x = 2; y = ±4 

# Required Area 

 

  

8. If  is equal 

to : 

(A) (B) 

(C) (D) 

 Ans. (A) 

Sol. 

Put x = cos 2q 

dx = – 2sin2q · dq 

= ln |sec 2q - tan 2q| + 2q + c 

 \ g(1) = 0 

9. If y = y(x) is the solution of the differential

equation 
,
 then the local

maximum value of the function z(x) = x2y(x)-ex, 

xÎR is : 

(A) 1 – e (B) 0 (C) (D)   

 Ans. (D) 

Sol. 

I.F. = x2
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 yx2 = ex (x2 – 2x + 2) + c 

y(1) = 0 

0 = e(1 + 0) + c 

c = –e 

z(x) = x2 y(x) – ex 

= ex(x2 – 2x + 2) – e – ex 

= ex (x – 1)2 – e 

xx (x – 1) (2 + x – 1) = 0 

ex (x – 1) (x + 1) = 0 

x = -1,1 

+ – +
–1 1

x = –1 local maxima. Then maximum value is 

10. If the solution of the differential equation

satisfies  

y(0) = 0, then the value of y(2) is _______ . 

(A) –1 (B) 1 (C) 0 (D) e

Ans. (C) 

Sol. ܫ. .ܨ = ݁∫ ௘ೣ൫௫మିଶ൯ௗ௫ = ݁∫ ௘ೣ൫௫మିଶ௫ାଶ௫ିଶ൯݀ݔ

= ݁௘ೣ൫௫మିଶ௫൯

.ݕ ݁௘ೣ൫௫మିଶ௫൯ =

Let ݁௫(ݔଶ − (ݔ2 =  ݐ

So,  

At x = 0, t = 0 

x = 2, t = 0 

= t·et – et + c 

x = 0 ; 0 · 1 = 0 – 1 + c Þ c = 1 

for x = 2; y · 1 = 0 – 1 + 1 = 0 

y(2) = 0 

11. If m is the slope of a common tangent to the curves

and x2+y2 = 12, then 12m2 is equal to : 

(A) 6 (B) 9
(C) 10 (D) 12
Ans. (B) 

Sol. 
equation of tangent to the ellipse is 

….(i) 
x2 + y2 = 12 

equation of tangent to the circle is 

….(ii) 
for common tangent equate eq. (i) and (ii) 

Þ 16m2 + 9 = 12(1 + m2) 

16 m2 – 12 m2 = 3 

4 m2 = 3 

12 m2 = 9 

12. The locus of the mid point of the line segment

joining the point (4, 3) and the points on the ellipse

x2 + 2y2 = 4 is an ellipse with eccentricity :

(A) (B)

(C) (D)   

Ans. (C) 

Sol. 

P(4,3)
D

Q

Coordinate of D is 

 º (h, k) 

….(i) 

….(ii) 

 (i)2 + (ii)2, then we get 
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\ Required eccentricity is 

13. The normal to the hyperbola at the 

point on it passes through the point : 

(A) (B)    

(D)   

Sol. : lie on Hyperbola then 

equation of normal at : 

Check options. 

14. If the plane 2x + y – 5z = 0 is rotated about its line

of intersection with the plane 3x – y + 4z – 7 = 0

by an angle of , then the plane after the rotation 

passes through the point : 

(A) (2, –2, 0) (B) (–2, 2, 0)

(C) (1, 0, 2) (D) (–1, 0, –2)

 Ans. (C) 

Sol. (2x + y – 5z) + l(3x – y + 4z – 7) = 0 

Rotated by p/2 

(2 + 3 l)x + (1 – l)y + (–5 + 4l)z – 7l = 0 

2x + y – 5z = 0 

2(2 + 3 l) + (1 – l) – 5(–5 + 4 l) = 0 

Þ 4 + 6 l + 1 – l + 25 – 20 l = 0 

30 = 15 l 

l = 2 

Required plane :- 8x – y + 3z – 14 = 0  

Check options 

15. If the lines and 

 are co-planar, then distance 

of the plane containing these two lines from the 

point (•, 0, 0) is : 

(A) (B)  

(C) (D) 2  

Official Ans. by NTA (B) 

Allen Ans. (B) 

Sol. ….. L1 

….. L2 

• L1 and  L2 are coplanar 

–3 (2 + 3 (1 – •)) = 0 

2 + 3 – 3• = 0 

•  3• = 5 

Now,  

= (9, 2, 6) 

Equation of plane : 

9 (x – 1) + 2(y + 1) + 6(z – 1) = 0 

9x + 2y + 6z – 13 = 0 

Perpendicular distance from (•, 0, 0) 
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16. Let  and  be 

three given vectors. Let be a vector in the plane 

of whose projection on  is . If , 

then is equal to :

(A) 6 (B) 7 (C) 8 (D) 9

 Ans. (D) 

Sol. 

l – 3m = 7  

 l + 2m – l + 3 m + 2l + m = 2

 2l + 6m = 2

 

 

  2l = 8 

 l = 4

 m = –1 

We get 

17. The mean and standard deviation of 50

observations are 15 and 2 respectively. It was

found that one incorrect observation was taken

such that the sum of correct and incorrect

observations is 70. If the correct mean is 16, then

the correct variance is equal to :

(A) 10 (B) 36 (C) 43 (D) 60 

 Ans. (C) 

Sol. No. of observations: - 50 

Standard deviation (s) = 2 

Let incorrect observation is x
1
 & correct 

observation is (x’
1
) 

Given x
1
 + x’

1
 = 70 

Þ x
1
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....(iv) 
from (iii) 

From (iv) 

s2 = 

s2 =  

 

 
18. 16sin(20°) sin(40°) sin(80°) is equal to :

(A) (B)  (C) 3 (D)   

 Ans. (B) 

Sol. 16 sin20° sin 40° sin 80° 

= 16 sin 40° sin 20° sin 80° 

= 4(4 sin (60 – 20) sin (20) sin (60 + 20)) 

= 4 × sin (3 × 20°) 

 [Q sin 3q = 4 sin(60 – q) × sin q × sin (60 + q)] 

= 4 × sin 60° 
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19. If the inverse trigonometric functions take

principal values, then

 is equal 

to :  

(A) 0 (B) (C) (D) 

Ans. (C) 

Sol. Let 

5

3

4

q

 

20. Let r Î {p, q, ~p, ~q} be such that the logical

statement  is a tautology.

Then ‘r’ is equal to :

(A) p (B) q (C) ~p (D) ~q

 Ans. (C) 

Sol. By options 

(1) 

p=r q ~p 
Þ 

T F F T F T T 

F T T T F F F 

T T F T T T T 

F F T T F F F 

(2) 

p ~p  q=r 
Þ 

T F T T T T T 

F T T T F T T 

T F F F F F T 

F T T F F F F 

(3) 

p q r = ~p 
Þ 

T T F F T T T 

F T T T F T T 

T F F F F F T 

F F T T F T T 

(4) 

~p p q  r=~q 
Þ 

F T T F F T T T 

F T F T T F T T 

T F T T F F F F 

T F F T T F T T 

Now final answer is option no. 3. 

SECTION-B 

1. Let  satisfy f(x + y) = 2xf(y) + 4yf(x),"x, 

y Î . If f(2) = 3, then  is equal to _____. 

Ans. (248) 

Sol. Put y = 2  
f(x + y) = 2x.f(y) + 4y.f(x). 

f(x + 2) = 2x.3 + 16f(x) 

f’(x + 2) = 16f’(x) + 3.2x ln2 

f’(4) = 16f’(2) + 12ln2  ….(i) 

f(y + 2) = 4f(y) + 3·4y 
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 f¢ (y + 2) = 4f¢(y) + 3.4y ln4 

 f¢(4) = 4f¢(2) + 96 ln2  ….(ii) 

solving eq. (i) and (ii), we get 

 f¢(2) = 7 ln2 

from equation (i), we get 

f’(4) = 124 ln2 

Now, Þ 14. ௙ᇱ(ସ)
௙ᇱ(ଶ)

14 × ଵଶସ ௟௡ଶ
଻ ௟௡ଶ

= 248. 

2. Let p and q be two real numbers such that p + q =

 is equal to 3 and p4 +  q4  = 369. Then 

_______. 

 Ans. (4) 

Sol. p + q = 3 p4 + q4 = 369 

(p + q)2 = 9 

p2 + q2 = 9 – 2pq 

p4 + q4 = (p2 + q2)2 – 2p2q2 

369 = (9 – 2pq)2 – 2(pq)2 

369 = 81 + 4p2q2 – 36pq – 2p2q2 

288 = 2p2q2 – 36pq 

144 = p2q2 – 18pq 

 (pq)2 – 2 × 9 × pq + 92 = 144 + 92 

(pq – 9)2 = 225 

pq – 9 = ± 15 

pq = ± 15 + 9 

pq = 24, – 6  

(24 is rejected because p2 + q2 = 9 – 2pq is negative) 

2 2(qp) 1(–6) 4
9 9

= =

3. If z2 + z + 1 = 0, z Î , then

is equal to ______ .  

 

Ans. (2) 

Sol. z2 + z + 1 = 0 Þ z = w, w2 

= |0 + 0 – 2| = 2 

4. Let ܺ = ൥
0 1 0
0 0 1
0 0 0

൩ , ܻ = ܫߙ + ܺߚ +  ଶ andܺߛ

.  If  Y–1 = 

, then (a – b + g)2 is equal to _____ .  

 Ans. (100) 

Sol. 

 Y·Y–1 = I 

2
1 1

p q

-
æ ö

+ç ÷
è ø

2
1 1

p q

-
æ ö

+ç ÷
è ø

( )
( )

( )2 2

2 2

qp qp1

9q p1 1
p q

= =
+æ ö

+ç ÷
è ø

£
( )

215
nn

n
n 1

1
Z 1

Z=

æ ö+ -ç ÷
è ø

å

( ) ( )
215 15

nn 2 n
n 2n

n 1 n 1

1 1
z 1 z 2 1

z z= =

æ ö æ ö+ - = + + -ç ÷ ç ÷è ø è ø
å å

( )
15

n2n
2n

n 1

1
w 2 1

w=

= + + -å

( ) ( )
2 30 2 30

2

2

1 1
1w 1 w w w

2 1
11 w 1

w

æ ö-ç ÷- è ø= + + -
- -

( ) ( )2
2

2

2

1
1 1w 1 1 w 2

11 w 1
w

--
= + -

- -

( )2 2 2Z I X X , , ,= a - ab + b - ag a b g Î¡

1 2 1

5 5 5
1 2

0
5 5

1
0 0

5

-é ù
ê ú
ê ú

-ê ú
ê ú
ê ú
ê ú
ê úë û

2

0 1 0 0 0 1

X 0 0 1 ,  X 0 0 0

0 0 0 0 0 0

é ù é ù
ê ú ê ú= =ê ú ê ú
ê ú ê úë û ë û

2 2

2

2

Y 0 ,  Z 0

0 0 0 0

é ùa b g a -ab b - agé ù
ê úê ú= a b = a -abê úê ú
ê úê úa aë û ë û



Þ (a – b + g)2 = (5 – 10 + 15)2 = 100 

5. The total number of 3–digit numbers, whose

greatest common divisor with 36 is 2, is ______ .  

Ans. (150)

Sol. 36 = 2 × 2 × 3 × 3 

Number should be odd multiple of 2 and does not 

having factor 3 and 9 

Odd multiple of 2 are 

102, 106, 110, 114 ……998 (225 no.) 

No. of multiples of 3 are 

102, 114, 126 ……. 990 (75 no.) 

Which are also included multiple of 9 

Hence,  

Required = 225 – 75 = 150 

6. If , m 

and n are coprime, then m + n is equal to ____ . 

 Ans. (102) 

Sol. 

+……. 

+……. 

Similarly :  

Þ m = 61 ; n = 41 

m + n = 102 

7. If a
1
(> 0), a

2
, a

3
, a

4
, a

5
 are in a G.P., a

2
 + a

4
 = 2a

3
 + 1

and 3a
2
 +  a

3
 =  2a

4
,  then  a

2 
+  a

4
 + 2a

5
 is equal to 

____.

 Ans. (40)

Sol. a
1
 > 0, a

2
, a

3
, a

4
, a

5
 ® G.P.  

 3a
2
 + a

3
 = 2a

4
 

3ar + ar2 = 2ar3 

3 + r = 2r2 

 2r2 – r – 3 = 0 

r = – 1 & r = 
ଷ
ଶ

a
2

+ a
4
 = 2a

3
 + 1 

ar + ar3 = 2ar2 + 1 

a (r + r3 – 2r2) = 1 

ܽ ቀଷ
ଶ

+ ଶ଻
଼
− ଵ଼
ସ
ቁ = 1 

ܽ = ଼
ଷ

When r = –1, a =  (rejected, a
1
 > 0) 

 (selected) 

Now 

a
2

+ a
4

+ 2a
5

= ଼
ଷ

× ଷ
ଶ

+ ଼
ଷ

× ଶ଻
଼

+ 2 × ଼
ଷ

× ଼ଵ
ଵ଺

= 4 + 9 + 27 = 40 

8. The integral  is equal to ___. 

Ans. (3) 

Sol. 

1 –2 1

5 5 5 1 0 0
1 –2

0 0 0 1 0
5 5

0 0 0 0 1
1

0 0
5

é ù
ê ú

a b gé ù é ùê ú
ê ú ê úê úa b =ê ú ê úê ú
ê ú ê úê úaë û ë û

ê ú
ê úë û

1 5
5

a
= Þ a =

2
0 10

5 5

b
- a + = Þ b =

2
0 15

5 5 5

a b g
- + = Þ g =

( ) ( ) ( ) ( )40 41 42 60
0 1 2 20

m
C C C ... C

n
+ + + + =

60
20C

40 41 42 59 60
0 1 2 19 20C C C ....... C C+ + + +

41 42
1 2

1
1 C C ......

41
æ ö+ + +ç ÷
è ø

42 43
2 3

42 2
1 C C .....

41 42

é ùæ ö + + +ç ÷ê ú
è øë û

42 43
2 3

2
1 C C .....

41
æ ö+ + +ç ÷
è ø

43 44
3 4

43 3
1 C C

41 43
æ ö´ + +ç ÷
è ø

43
3

3 41
· C

41

+

20 41

41

+

1

4
-

2 8
r ,a

3 3
= =

( )
( )

2
2

0 2 4

2 x dx24

2 x 4 x

-

p + +
ò

( )
( )

22

2 4
0

2 x24
dx

x 2 4 x

-

p + +
ò

2
2 2

20
2

2
x 1 dx

24 x

2 4
x x x x

x x

æ ö-ç ÷
è ø

p æ ö+ ´ +ç ÷
è ø

ò



= 

= 

= 

= 3  

9. Let  a  line  L
1
 be tangent to the hyperbola

 and  let  L
2
 be the line passing through 

the origin and perpendicular to L
1
. If the locus of 

the point of intersection of L
1
 and L

2
 is (x2 + y2)2 = 

ax2 + by2, then a + b is equal to ______ .  

 Ans. (12) 

Sol. 

(0,2)

(0,0)
(h,k)

L2

(4,0)

m
1
m

2
 = –1 

also  

 (x2 + y2)2 = 4(4x2 – y2) 

 (x2 + y2)2 = 16x2 – 4y2 

a = 16, b = –4 

a + b = 16 – 4 = 12  

10. If the probability that a randomly chosen 6-digit

number formed by using digits 1 and 8 only is a 

multiple of 21 is p, then 96 p is equal to _____ .

Ans. (33)

Sol. 2 × 2 × 2 × 2 × 2 × 2 = 64 

Divisible by 21 when divided by 3. 

Case – I : All 1 ® (1) 

Case – II : All 8 ® (1) 

Case – III : 3 ones & 3 eights 

Required probability 

2 2

2
0

2
1 dx

24 x

2 2
x x 4

x x

æ ö-ç ÷
è ø

p æ ö æ ö+ + -ç ÷ ç ÷
è ø è ø

ò

2
x t

x
+ =

2

2
dt 1 dx

x
æ ö= -ç ÷
è ø

2

24 dt
I –

t t 4
=

p -
ò

2

1

0

2
x24 1 xsec

2 2
-

æ ö+ç ÷
- ´ ç ÷

p ç ÷ç ÷
è ø

( )1 112 2 2
sec sec

2
- -

é ùæ ö
- - ¥ê úç ÷ç ÷p ê úè øë û

12 2 12

4 2 2 4

p p pé ù é ù- - = - -ê ú ê úp ´ pë û ë û

2 2x y
1

16 4
- =

xsec y tan
1

4 2

q q
- =

( )1

sec 2 sec
m

4 tan 2 tan

q´ q
= =

q q

2

k
m

h
=

k sec
· 1

h 2 tan

q
= -

q

k
m 1

2h sin 
= = -

q

2 2k 4h k
sin cos

2h 2h

- -
q = q =

h sec k tan
1

4 2

q q
- =

2 2 2 2

h 2h k k
1

4 24h k 4h k

æ ö-
- =ç ÷

- -è ø

2 2 2 2h k 2 4h k+ = -

6!
20

3! 3!
=

´

22
p

64
\ =

22
96p 96 33
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= ´ =




