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1. The shortest distance between the line y = x and
the curve y2 = x – 2 is  :

(1)
7

4 2 (2) 
7
8

(3)
11

4 2 (4) 2

Official Ans. by NTA (1)

Sol.

y

x-axis

y=
x

y = x–22

(2 + t , t)  2 º 9
4

1
2

,
O(0,0)

we have, 
2P(2 t , t )

dy dy 12y. 1 1
dx dx 2t+

ù= Þ = =úû

Þ
1t
2

=

\
9 1P ,
4 2

æ ö
ç ÷
è ø

So, shortest distance

9 2
74 4

2 4 2

-
= =

2. Let y = y(x) be the solution of the differential

equation, ( ) ( )22 2dyx 1 2x x 1 y 1
dx

+ + + =  such

that y(0) = 0. If ay(1)
32
p

= , then the value of

'a' is :

(1)
1
2

(2) 
1

16

(3)
1
4

(4) 1

Official Ans. by NTA (2)
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MATHEMATICS TEST PAPER WITH ANSWER & SOLUTION

Sol. 2 2 2

dy 2x 1y
dx x 1 (x 1)

æ ö+ =ç ÷+ +è ø

(Linear differential equation)

\ I.F. = ( )2n x 1 2e (x 1)+
= +

l

So, general solution is y.(x2 + 1) = tan–1x + c
As y(0)  = 0    Þ c = 0

\
1

2

tan xy(x)
x 1

-

=
+

As, a. y(1)
32
p

=

Þ
1 1a a
4 16

= Þ =

3. A point on the straight line, 3x + 5y = 15 which is
equidistant from the coordinate axes will lie only
in :
(1) 1st and 2nd quadrants
(2) 4th quadrant
(3) 1st,  2nd and 4th quadrant
(4) 1st quadrant
Official Ans. by NTA (1)

Sol.

y-axis

x-axisO(0,0)

P   t, 15 – 3t
5

Now, 
15 3t | t |

5
-

=

Þ
15 3t 15 3tt or t

5 5
- -

= = -

\
15t
8

=  or 
15t
2

-
=
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So, st15 15P , I quadrant
8 8

æ öÎç ÷
è ø

or  nd15 15P , II quadrant
2 2

-æ öÎç ÷
è ø

4. If a and b  be the roots of the equation
x2 – 2x + 2 = 0, then the least value of n for which

n

1æ öa
=ç ÷bè ø

 is :

(1) 2 (2) 3
(3) 4 (4) 5
Official Ans. by NTA (3)

Sol. (x – 1)2 + 1 = 0  Þ  x = 1 + i, 1 – i

\
n

n1 ( i) 1æ öa
= Þ ± =ç ÷bè ø

\ n (least natural number) = 4

5.
2

x 0

sin xlim
2 1 cos x® - +

 equals :

(1) 2 2 (2) 4 2

(3) 2 (4) 4

Official Ans. by NTA (2)

Sol.

( )
2

2

x 0

2

sin x 2 1 cos x
x

lim
1 cos x

x
®

æ ö
+ +ç ÷

è ø
-æ ö

ç ÷
è ø

( )2(1) . 2 2
4 21

2

= =

6. The length of the perpendicular from the point

(2, –1, 4) on the straight line, 
x 3 y 2 z
10 7 1
+ -

= =
-

 is :

(1) less  than 2
(2)  greater  than 3 but  less  than 4
(3) greater  than 4
(4)  greater  than 2 but  less  than 3
Official Ans. by NTA (2)

Sol.
P(2,–1,4)

MA(–3,2,0)
<10,–7,1>

(10 –3,–7 +2, )ll l
–3
22, 1

2
,º

Now, ( )ˆ ˆ ˆMP. 10i 7 j k 0- + =
uuur

Þ
1
2

l =

\ Length of perpendicular

( ) 1 49PM 0
4 4

= = + +

50 25
4 2

= =
5 ,
2

=

which is  greater  than 3 but  less  than 4.
7. The magnitude of the projection of the vector

ˆ ˆ ˆ2i 3j k+ +  on the vector perpendicular to the plane

containing the vectors ˆ ˆ ˆi j k+ +  and ˆ ˆ ˆi 2 j 3k+ + ,
is :

(1)
3

2
(2) 

3
2

(3) 6 (4) 3 6

Official Ans. by NTA (2)
Sol. Vector perpendicular to plane containing the

vectors ˆ ˆ ˆ ˆ ˆ ˆi j k & i 2j 3k+ + + +  is parallel to

vector

ˆ ˆ ˆi j k
ˆ ˆ ˆ1 1 1 i 2 j k

1 2 3
= = - +

\ Required magnitude of projection

ˆ ˆ ˆ ˆ ˆ ˆ(2i 3j k).(i 2 j k)
ˆ ˆ ˆi 2 j k

+ + - +
=

- +

2 6 1 3 3
266

- +
= = =
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8. The contrapositive  of the statement "If you are
born in India, then you are a citizen of India", is :

(1) If you are born in India, then you are not a
citizen of India.

(2) If you are not a citizen of India, then you are
not born in India.

(3) If you are a citizen of India, then you are born
in India.

(4) If you are not born in India, then you are not
a citizen of India.

Official Ans. by NTA (2)
Sol. The contrapositive of statement

p ® q is ~q ® ~p
Here, p : you are born in India.

 q : you are citizen of India.
So, contrapositive of above statement is
" If you are not a citizen of India, then you are not
born in India".

9. The mean and variance of seven observations are
8 and 16, respectively. If 5 of the observations are
2, 4, 10, 12, 14, then the product of the remaining
two observations is :
(1) 40 (2) 49
(3) 48 (4) 45
Official Ans. by NTA (3)

Sol. Let 7 observations be x1, x2, x3, x4, x5, x6, x7

7

i
i 1

x 8 x 56
=

= Þ =å ......(1)

Also 2 16s =

Þ ( )
7

22
i

i 1

116 x x
7 =

æ ö
= -ç ÷

è ø
å

Þ
7

2
i

i 1

116 x 64
7 =

æ ö= -ç ÷
è ø
å

Þ
7

2
i

i 1
x 560

=

æ ö =ç ÷
è ø
å .....(2)

Now, x1 = 2, x2 = 4, x3 = 10, x4 = 12, x5 = 14
Þ x6 + x7 = 14   (from (1))

& 2 2
6 7x x 100+ =  (from (2))

\ ( )22 2
6 7 6 7 6 7 6 7x x x x 2x .x x .x 48+ = + - Þ =

10. If 
2 x cos xƒ(x)
2 x cos x

-
=

+
 and g(x) = logex, (x > 0) then

the value of integral 
4

4

g(ƒ(x))dx

p

p
-

ò  is :

(1) loge3 (2) loge2
(3) logee (4) loge1
Official Ans. by NTA (4)

Sol.
2 x.cosxg(ƒ(x)) n(ƒ(x)) n
2 x.cos x

-æ ö= = ç ÷+è ø
l l

\
/ 4

/ 4

2 x.cos xI n dx
2 x.cos x

p

-p

-æ ö= ç ÷+è øò l

/ 4

0

2 x.cos x 2 x.cos xn n dx
2 x.cos x 2 x.cos x

p æ ö- +æ ö æ ö= +ç ÷ç ÷ ç ÷+ -è ø è øè ø
ò l l

/ 2

e
0

(0)dx 0 log (1)
p

= = =ò

11. If the tangents on the ellipse 4x2 + y2 = 8 at the
points (1, 2) and (a, b) are perpendicular to each
other, then a2 is equal to :

(1)
64
17

(2) 
2

17

(3) 
128
17

(4) 
4

17
Official Ans. by NTA (2)

Sol. 4a2 + b2 = 8 ....(1)

also 
(1,2)

dy 4x 2
dx y

ö = - = -÷
ø

Þ
4a 1
b 2

- =

b = –8a
Þ b2 = 64a2

68a2 = 8

2 2a
17

=
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12. If 1 13 1cos , tan
5 3

- -æ ö æ öa = b =ç ÷ ç ÷
è ø è ø

,

where 0 ,
2
p

< a b < , then a - b is  equal  to  :

(1)
1 9sin

5 10
- æ ö

ç ÷
è ø

(2) 1 9tan
14

- æ ö
ç ÷
è ø

(3) 1 9cos
5 10

- æ ö
ç ÷
è ø

(4) 1 9tan
5 10

- æ ö
ç ÷
è ø

Official Ans. by NTA (1)

Sol.
3 1cos , tan
5 3

a = b =

Þ
4tan
3

a =

Þ ( )
4 1

93 3tan 4 1 131 .
3 3

-
a - b = =

+

Þ ( ) 9sin
5 10

a - b =

Þ 1 9sin
5 10

- æ ö
a - b = ç ÷

è ø

13. If S1 and  S2 are respectively the sets of local
minimum and local maximum points of the
function, ƒ(x) = 9x4 + 12x3 – 36x2 + 25, x Î R,
then :
(1) S1 = {–2, 1}; S2 = {0}
(2) S1 = {–2, 0}; S2 = {1}
(3) S1 = {–2}; S2 = {0, 1}
(4) S1 = {–1}; S2 = {0, 2}
Official Ans. by NTA (1)

Sol. ƒ(x) = 9x4 + 12x3 – 36x2 + 25
ƒ'(x) = 36x3 + 36x2 – 72x

= 36x(x2 + x – 2)
= 36x(x – 1)(x + 2)

– + – +
–2 0 1

Points of minima = {–2, 1} = S1

Point of maxima = {0} = S2

14. Let O(0, 0) and A(0, 1) be two fixed points. Then
the locus of a point P such that the perimeter of
DAOP is 4, is :
(1) 8x2 – 9y2 + 9y = 18
(2) 9x2 + 8y2 – 8y = 16
(3) 8x2 + 9y2 – 9y = 18
(4) 9x2 – 8y2 + 8y = 16
Official Ans. by NTA (2)

Sol.

O(0,0)

1

A(0,1)

P(h,k)

AP + OP + AO = 4

2 2 2 2h (k 1) h k 1 4+ - + + + =

2 2 2 2h (k 1) h k 3+ - + + =

2 2 2 2 2 2h (k 1) 9 h k 6 h k+ - = + + - +

2 22k 8 6 h k- - = - +

2 2k 4 3 h k+ = +
k2 + 16 + 8k = 9(h2 + k2)
9h2 + 8k2 – 8k – 16 = 0
Locus of P is 9x2 + 8y2 – 8y – 16 = 0

15. Let 
cos sin

A ,( R)
sin cos

a - aæ ö
= a Îç ÷a aè ø

 such that

32 0 1
A

1 0
-æ ö

= ç ÷
è ø

.  Then a value of  a is

(1)
16
p

(2) 0

(3) 
32
p

(4) 
64
p

Official Ans. by NTA (4)

Sol.
cos sin

A
sin cos

a - aé ù
= ê úa aë û

2 cos sin cos sin
A

sin cos sin cos
a - a a - aé ù é ù

= ê ú ê úa a a aë û ë û
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cos 2 sin 2
sin 2 cos 2

a - aé ù
= ê úa aë û

3 cos2 sin 2 cos sin
A

sin 2 cos2 sin cos
a - a a - aé ù é ù

= ê ú ê úa a a aë û ë û

    
cos3 sin3
sin3 cos3

a - aé ù
= ê úa aë û

Similarly 32 cos32 sin32 0 1
A

sin 32 cos32 1 0
a - a -é ù é ù

= =ê ú ê úa aë û ë û

Þ cos32a = 0 & sin32a = 1

Þ ( )32 4n 1 ,n I
2
p

a = + Î

( )4n 1 ,n I
64
p

a = + Î

for n 0
64
p

a = =

16. If e
1 xƒ(x) log ,| x | 1
1 x

-æ ö= <ç ÷+è ø
, then 2

2xƒ
1 x

æ ö
ç ÷+è ø

 is

equal to :
(1) 2ƒ(x) (2) 2ƒ(x2)
(3) (ƒ(x))2 (4) –2ƒ(x)
Official Ans. by NTA (1)

Sol. e
1 xƒ(x) log ,| x | 1
1 x

-æ ö= <ç ÷+è ø

2

2

2

2x12x 1 2xƒ n 2x1 x 1
1 x

æ ö-ç ÷æ ö += ç ÷ç ÷+è ø ç ÷+ç ÷
+è ø

l

2

2

(x 1) 1 xn 2 n 2ƒ(x)
(x 1) 1 x

æ ö- -
= = =ç ÷+ +è ø
l l

17. The equation of a plane containing the line of
intersection  of  the  planes  2x  –  y  –  4  =  0  and
y + 2z – 4 = 0 and passing through the point
(1, 1, 0) is :
(1) x + 3y + z = 4 (2)  x – y – z  = 0
(3) x – 3y – 2z = –2 (4) 2x – z = 2
Official Ans. by NTA (2)

Sol. The required plane is
(2x – y – 4) + l(y + 2z – 4) = 0
it passes through (1, 1, 0)
Þ (2 – 1 – 4) + l(1 – 4) = 0
Þ –3 – 3l = 0   Þ l = –1
Þ x – y – z  = 0

18. The sum of all natural numbers 'n' such that
100 < n < 200 and H.C.F. (91, n) > 1 is :
(1) 3221 (2) 3121
(3) 3203 (4) 3303
Official Ans. by NTA (2)

Sol. SA = sum of numbers between 100 & 200 which
are divisible by 7.
Þ SA = 105 + 112 + ..... + 196

[ ]A
14S 105 196 2107
2

= + =

SB = Sum of numbers between 100 & 200 which
are divisible by 13.

SB = 104 + 117 + .... + 195 = 
8[104 195] 1196
2

+ =

SC = Sum of numbers between 100 & 200 which
are divisible by both 7 & 13.
SC = 182
Þ H.C.F. (91, n) > 1  = SA + SB – SC

 = 3121
19. The sum of the series

2.20C0 + 5.20C1 + 8.20C2 + 11.20C3 + ... +62.20C20
is equal to :
(1) 224 (2) 225

(3) 226 (4) 223

Official Ans. by NTA (2)

Sol. 2.20C0 + 5.20C1 + 8.20C2 + 11.20C3 + ... +62.20C20

( )
20

20
r

r 0
3r 2 C

=

= +å

20 20
20 20

r r
r 0 r 0

3 r. C 2 C
= =

= +å å

20
19 20

r 1
r 0

203 r C 2.2
r -

=

æ ö= +ç ÷
è ø

å

= 60.219 + 2.220 = 225
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20. The sum of the solutions of the equation

( )x 2 x x 4 2 0, (x 0)- + - + = >  is  equal

to :
(1) 4 (2) 9
(3) 10 (4) 12
Official Ans. by NTA (3)

Sol. ( )x 2 x x 4 2 0- + - + =

( )2
x 2 x 4 x 2 0- + - + =

2
x 2 x 2 2 0- + - - =

x 2 2 (not possible) or x 2 1- = - - =

x 2 1, –1- =

x 3,1=

x = 9, 1
Sum = 10

21. Let A and B be two non-null events such that

A BÌ . Then, which of the following statements
is  always correct  ?
(1) P(A|B) = 1
(2) P(A|B) = P(B) – P(A)
(3)  P(A|B)  < P(A)
(4)  P(A|B)  > P(A)
Official Ans. by NTA (4)

Sol. P(A B) P(A)P(A | B)
P(B) P(B)

Ç
= =

( )as A B P(A B) P(A)Ì Þ Ç =

Þ P(A | B) P(A)³

22. The sum of the co-efficients of all even
degree terms in x in the expansion of

( ) ( )6 6
3 3x x 1 x x 1 ,(x 1)+ - + - - >  is equal

to :
(1) 32 (2) 26
(3) 29 (4) 24
Official Ans. by NTA (4)

Sol. ( ) ( )+ - + - -

= 2[6C0x6 + 6C2x4(x3 – 1) + 6C4x2(x3 – 1)2

+ 6C6(x3 – 1)3]
= 2[6C0x6 +6C2x7 – 6C2x4 + 6C4x8 + 6C4x2

– 26C4x5 + (x9 – 1 – 3x6 + 3x3)]
Þ Sum of coefficient of even powers of x

= 2[1 – 15 + 15 + 15 – 1 – 3] = 24
23. The area (in sq. units) of the region

A  =  {(x,  y)  Î R  ×  R|0  < x  < 3,  0  < y  < 4,
  y < x2 + 3x} is :

(1)
53
6

(2) 
59
6

(3) 8 (4) 
26
3

Official Ans. by NTA (2)

Sol.

y

y'

x' x(0,0)
QO
x=1

x=3

R

S
4

(1,4)P y=4

(3,18)

Required Area

1
2

0

(x 3x)dx Area of rectangle PQRS= + +ò

11 598
6 6

= + =

24. Let  ƒ  :  [0,  2]  ® R be a twice differentiable
function such that  ƒ''(x)  > 0,  for  all  x  Î (0, 2).
If f(x) = ƒ(x) + ƒ(2 – x), then f is  :
(1) decreasing on (0, 2)
(2) decreasing on (0, 1) and increasing on (1, 2)
(3) increasing on (0, 2)
(4) increasing on (0, 1) and decreasing on (1, 2)
Official Ans. by NTA (2)

6 6
x x3 31 x x 1
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Sol. f(x) = ƒ(x) + ƒ(2 – x)
f'(x) = ƒ'(x) – ƒ'(2 –x) ......(1)
Since ƒ''(x) > 0
Þ ƒ'(x) is increasing " x Î (0, 2)
Case-I : When x > 2 – x    Þ x > 1
Þ f'(x) > 0 " x Î (1, 2)
\ f(x) is increasing on (1, 2)
Case-II :When x < 2 – x    Þ x < 1
Þ f'(x) < 0 " x Î (0,1)
\ f(x) is decreasing on (0, 1)

25. The sum of the squares of the lengths of the chords
intercepted on the circle, x2 + y2 = 16, by the lines,
x + y = n, n Î N, where N is the set of all natural
numbers, is :
(1) 320 (2) 160
(3) 105 (4) 210
Official Ans. by NTA (4)

Sol.
A

B
O 

p(0,0)
M

x

y

np ,
2

=  but n
2

< 4 Þ n = 1, 2, 3, 4, 5.

2nLength of chord AB = 2 16
2

-

264 2n (say)= - = l
For n = 1, l2 = 62

n = 2, l2 = 56
n = 3, l2 = 46
n = 4, l2 = 32
n = 5, l2 = 14

\ Required sum = 62 + 56 + 46 + 32 + 14  = 210
26. All possible numbers are formed using the digits

1, 1, 2, 2, 2, 2, 3, 4, 4 taken all at a time. The number
of such numbers in which the odd digits occupy
even places is :
(1) 175 (2) 162
(3) 160 (4) 180
Official Ans. by NTA (4)

Sol.

2 placend 4 placeth 6 placeth 8 place (even places)th

Number of such numbers = 4
3

3! 6!C 180
2! 2!4!

´ ´ =

27.

5xsin
2 dxxsin
2

ò  is equal to :

(where c is a constant of integration)
(1) 2x + sinx + 2sin2x + c
(2) x + 2sinx + 2sin2x + c
(3) x + 2sinx + sin2x + c
(4) 2x + sinx + sin2x + c
Official Ans. by NTA (3)

Sol.

5x 5x xsin 2sin cos
2 2 2dx dxx x xsin 2sin cos
2 2 2

=ò ò

sin 3x sin 2x dx
sin x

+
= ò

33sin x 4sin x 2sin x cos x dx
sin x

- -
= ò

2(3 4sin x 2cos x)dx= - +ò

( )( )3 2 1 cos 2x 2cos x dx= - - +ò

( )1 2cos2x 2cos x dx= + +ò
= x + sin2x + 2sinx + c

28. If 

2

1 3 cos x sin x2y cot , x 0,
2cos x 3sin x

-
æ öæ ö+ pæ ö= Îç ÷ç ÷ ç ÷ç ÷ç ÷- è øè øè ø

,

then dy
dx

 is equal to :

(1) 2x
3
p

- (2) x
3
p

-

(3) x
6
p

- (4) x
6
p

-

Official Ans. by NTA (4)
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Sol. Consider 1

3 1cos x sin x
2 2cot

1 3sin x sin x
2 2

-

æ ö
+ç ÷

ç ÷
ç ÷-ç ÷
è ø

1
sin x

3cot
cos x

3

-

æ öpæ ö+ç ÷ç ÷è øç ÷=
pæ öç ÷+ç ÷ç ÷è øè ø

1 1cot tan x tan tan x
3 2 3

- -æ ö æ öp p pæ ö æ ö= + = - +ç ÷ ç ÷ç ÷ ç ÷
è ø è øè ø è ø

x x ; 0 x
2 3 6 6

7x x ; x
2 3 6 6 2

ìp p p pæ ö æ ö- + = - < <ç ÷ ç ÷ï è ø è øï
í

æ öp p p p pæ ö æ öï - - - p = - < <ç ÷ç ÷ ç ÷ï è ø è øè øî

\

2

2

x ; 0 x
6 6

2y
7 x ; x
6 6 2

ì p pæ ö- < <ïç ÷ïè ø= í
p p pæ öï - < <ç ÷ïè øî

\

2 x .( 1); 0 x
6 6dy2

dx 72 x .( 1); x
6 6 2

ì p pæ ö- - < <ç ÷ïï è ø= í
p p pæ öï - - < <ç ÷ï è øî

29. The greatest value of c Î R for which the system
of linear equations

x – cy – cz = 0
cx – y + cz = 0
cx + cy – z  = 0
has a non-trivial solution, is :

(1) 
1
2

(2) –1

(3) 0 (4) 2
Official Ans. by NTA (1)

Sol. For non-trivial solution
D = 0

3 2

1 c c
c 1 c 0 2c 3c 1 0
c c 1

- -
- = Þ - - =

-

Þ (c + 1)2 (2c – 1)  = 0

\ Greatest  value of  c  is  
1
2

30. If ( ) ( )3 5cos ,sin
5 13

a + b = a - b =  and

0 ,
4
p

< a b < , then tan(2a)  is  equal  to  :

(1)
21
16

(2) 
63
52

(3) 
33
52

(4) 
63
16

Official Ans. by NTA (4)

Sol. 0
2
p

< a + b =  and 
4 4

-p p
< a - b <

if ( ) 3cos
5

a + b =  then ( ) 4tan
3

a + b =

and if ( ) 5sin
13

a -b =  then ( ) 5tan
12

a - b =

(since a - b here lies in the first quadrant)

Now ( ) ( ){ }tan(2 ) tana = a + b + a - b

( )
( )

tan tan( )
1 tan .tan( )

a + b + a - b
=

- a + b a - b

4 5
633 12

4 5 161 .
3 12

+
= =

-


