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GENERAL INSTRUCTIONS TO THE EXAMINEES :

1) narjmWu gd©àW_ AnZo àíZ nÌ na Zm_m§H$ A{Zdm ©̀V… {bI|&

Candidate must write first his/her Roll No. on the question paper
compulsorily.

2) g^r g^r g^r g^r g^r àíZ H$aZo A{Zdm`© h¢&

All the questions are compulsory.

3) àË òH$ àíZ H$m CÎma Xr JB© CÎma-nwpñVH$m _| hr {bI|&

Write the answer to each question in the given answer-book only.

4) {OZ àíZmo§ _| AmÝV[aH$ IÊS> h¡§, CZ g^r Ho$ CÎma EH$ gmW hr {bI|&

For questions having more than one part, the answers to those parts are to
be written together in continuity.
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5) àíZ nÌ Ho$ {hÝXr d A§J«oOr ê$nmÝVa _o| {H$gr àH$ma H$s Ìw{Q> / AÝVa / {damoYm^mg hmoZo na {hÝXr ^mfm
Ho$ àíZ H$mo hr ghr _mZ|&

If there is any error / difference / contradiction in Hindi & English versions
of the question paper, the question of Hindi version should be treated
valid.

6) àíZ H$m CÎma {bIZo go nyd© àíZ H$m H«$_m§H$ Adí` {bI|&

Write down the serial number of the question before attempting it.

7) àíZ g§»`m 16 go 22 _| AmÝV[aH$ {dH$ën {X ò JE h¡&

Q. Nos. 16 to 22 having internal choices.

8) àíZ g§»`m 22 J«m’$ nona na hb H$aZm h¡&

Solve Question number 22 on graph paper.
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IÊS> - A
SECTION - A

1) ~hþ{dH$ënr` àíZ …
Multiple Choice Questions :

i) ‘mZ br{OE {H$ f (x) = 3x Ûmam n[a^m{fV ’$bZ f : R → R h¡& ghr {dH$ën H$m M¶Z H$s{OE-
[1]

A) f, EH¡$H$s AmÀN>mXH$ h¡& ~) f, ~hþ-EH$ AmÀN>mXH$ h¡&
g) f, EH¡$H$s h¡ naÝVw AmÀN>mXH$ Zhr h¡& X) f, Z Vmo EH¡$H$s h¡ Am¡a Z hr AmÀN>mXH$ h¡&
Let f : R → R, be defined as f (x) = 3x. Choose the correct option -

A) f is one - one onto B) f is many one onto

C) f is one - one but not onto D) f is neither one - one nor onto

ii) tan–1(1) – cot–1(–1) H$m ‘mZ h¡ - [1]

A)
3

2

π− ~)
2

π−

g)
2

π
X) 0

The value of tan–1(1) – cot–1(–1) is -

A)
3

2

π− B)
2

π−

C)
2

π
D) 0

iii) ¶{X 
cos sin

A
sin cos

α α
α α

− 
=  
 

 VWm A + A' = I, Vmo α H$m ‘mZ h¡ - [1]

A)
6

π
~)

3

π

g) π X)
2

π

[ Turn Over
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If 
cos sin

A
sin cos

α α
α α

− 
=  
 

 and A + A' = I, then value of α is -

A)
6

π
B)

3

π

C) π D)
2

π

iv) ¶{X 
2 2 3

1 1 1

x

x

−
= , Vmo x H$m ‘mZ h¡ - [1]

A) –5 ~) 5
g) 1 X) –1

If 
2 2 3

1 1 1

x

x

−
= , then value of x is -

A) –5 B) 5
C) 1 D) –1

v) ¶{X 
3 7, 4

( )
2 , 4

x x
f x

k x

− ≤
=  >

¶{X

¶{X  Ûmam n[a^m{fV ’$bZ x = 4 na gVV h¡ Vmo k H$m ‘mZ h¡ -

[1]

A)
5

2
− ~)

3

2

g)
5

2
X)

7

2

If 
3 7, 4

( )
2 , 4

x if x
f x

k if x

− ≤
=  >

 is continuous at x = 4, then the value of k is -

A)
5

2
− B)

3

2

C)
5

2
D)

7

2
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vi) {ZåZ{b{IV ‘| go {H$g A§Vamb ‘| y = x2e–x dY©‘mZ h¡ - [1]
A) (1, 0) ~) (2, –2)
g) (2, 0) X) (0, 2)
The interval in which y = x2e–x is increasing, is -
A) (1, 0) B) (2, –2)
C) (2, 0) D) (0, 2)

vii) 2 4 5

dx

x x+ +  ~am~a h¡ - [1]

A) x tan–1 (x + 2) + c ~) tan–1 (x + 2) + c
g) (x + 2) tan–1 x + c X) tan–1 x + c

2 4 5

dx

x x+ +  equals -

A) x tan–1 (x + 2) + c B) tan–1 (x + 2) + c
C) (x + 2) tan–1 x + c D) tan–1 x + c

viii) AdH$b g‘rH$aU 
32

2

1
4

5

d y dy
y

dx dx
 + =  
 

 H$s H$mo{Q> h¡ - [1]

A) 1 ~) 2
g) 3 X) n[a^m{fV Zhr

The order of differential equation 
32

2

1
4

5

d y dy
y

dx dx
 + =  
 

 is -

A) 1 B) 2
C) 3 D) not defined

ix) ¶{X eyÝ¶oVa g{Xe a
  H$m n[a‘mU 'a' Am¡a λ EH$ eyÝ¶oVa A{Xe h¡, Vmo aλ   EH$ ‘mÌH$ g{Xe h¡

¶{X- [1]
A) λ = 1 ~) λ = –1

g) a = |λ| X)
1

| |
a

λ
=

If a


 is a nonzero vector of magnitude 'a' and λ a nonzero scalar, then aλ   is
unit vector if -
A) λ = 1 B) λ = –1

C) a = |λ| D)
1

| |
a

λ
=
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x) ¶{X EH$ aoIm Ho$ {XH²$-AZwnmV –9, 6, –2 h¡ Vmo BgHo$ {XH²$-H$mogmBZ h¡ - [1]

A)
9 6 2

, ,
17 17 17

− −
~) 9 11,6 11, 2 11− −

g)
9 6 2

, ,
11 11 11

− −
X) 9 17,6 17, 2 17− −

If a line has the direction ratio –9, 6, –2, then its direction cosines are -

A)
9 6 2

, ,
17 17 17

− −
B) 9 11,6 11, 2 11− −

C)
9 6 2

, ,
11 11 11

− −
D) 9 17,6 17, 2 17− −

xi) ¶{X EH$ aoIm x, y Am¡a z-Aj Ho$ gmW H«$‘e… 90º, 135º d θº Ho$ H$moU ~ZmVr h¡, Vmo θº H$m ‘mZ
h¡ - [1]

A) 45º ~) 60º

g) 30º X) 90º

If a line makes angle 90º, 135º and θº with the x, y and z - axes respectively,
then the value of θº is -

A) 45º B) 60º

C) 30º D) 90º

xii) àW‘ MVwWmªe ‘| d¥Îm x2 + y2 = 5 go {Kao joÌ H$m joÌ’$b h¡ - [1]

A)
5

4
π ~)

25

4
π

g)
5

4
π X)

4

5
π

The area of region enclosed by the circle x2 + y2 = 5 in the first quadrant is-

A)
5

4
π B)

25

4
π

C)
5

4
π D)

4

5
π
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xiii) x = 0 Ed§ 
2

x
π=  Ho$ ‘Ü¶ dH«$ y = cosx go {Kao joÌ H$m joÌ’$b h¡ - [1]

A) 0 ~) 1
g) –1 X) 2

The area bounded by the curve y = cosx between x = 0 and 
2

x
π=  is -

A) 0 B) 1
C) –1 D) 2

xiv) ¶{X E Am¡a F Bg àH$ma H$s KQ>ZmE± h¡ {H$ P(E) = 0.6, P(F) = 0.3 Am¡a P(E∪F) = 0.7,

Vmo E
P

F
 
 
 

 H$m ‘mZ h¡ - [1]

A)
3

7
~)

6

7

g)
2

3
X)

1

3
Given that E and F are events such that P(E) = 0.6, P(F) = 0.3 and

P(E∪F) = 0.7, then the value of 
E

P
F

 
 
 

 is -

A)
3

7
B)

6

7

C)
2

3
D)

1

3
xv) ¶{X EH$ brn df© H$mo ¶mÑÀN>¶m MwZm J¶m h¡, Vmo Cg df© ‘| 53 ‘§Jbdma hmoZo H$s àm{¶H$Vm h¡ - [1]

A)
1

7
~)

2

7

g)
1

52
X)

2

52
If a leap year is chosen at random, then the probability that there will be 53
Tuesdays in a year is -

A)
1

7
B)

2

7

C)
1

52
D)

2

52



8

6011SS–15–Mathematics

2) [aº$ ñWmZm| H$s ny{V© H$s{OE :
Fill in the blanks :

i) 1 7
tan tan

6

π−   
    

 H$m ‘w»¶ ‘mZ h¡ ________. [1]

The principal value of 1 7
tan tan

6

π−   
    

 is ________.

ii) 1 1 1
sec ( 2) cos

2
− −  − −  

 
 H$m ‘mZ h¡ _________. [1]

The value of 1 1 1
sec ( 2) cos

2
− −  − −  

 
 is _________.

iii) 1 1
sin sin

3 2

π −  − −    
 H$m ‘mZ h¡ _________. [1]

The value of 1 1
sin sin

3 2

π −  − −    
 is _________.

iv) ¶{X 2x + 3y = sinx, Vmo 
dy

dx
= _________. [1]

If 2x + 3y = sinx, then 
dy

dx
= _________.

v) àXÎm AÝVamb [–2, 2] ‘| ’$bZ  f (x) = x3 H$m {Zanoj {ZåZV‘ ‘mZ h¡ ______. [1]
The absolute minimum value of the function f (x) = x3 in the given interval
[–2, 2] is ______.

vi) AdH$b g‘rH$aU x 22
dy

y x
dx

+ =  H$m g‘mH$bZ JwUm§H$ h¡ ______. [1]

Integrating factor of differential equation x
22

dy
y x

dx
+ = , is ______.

vii) ( ) ( )a b a b− × +
  

 H$m ‘mZ h¡ _________. [1]

The value of ( ) ( )a b a b− × +
  

 is _________.
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3) A{V bKwÎmamË_H$ àíZ :
Very short answer type questions :

i) Amì¶yh 
1 2

3 4

 
 
 

 H$m ghI§S>O (adjoint) kmV H$s{OE& [1]

Find the adjoint of the matrix 
1 2

3 4

 
 
 

.

ii)
3 3 1

3 1 3

x x

x x

+
−  H$m ‘mZ kmV H$s{OE& [1]

Find the value of 
3 3 1

3 1 3

x x

x x

+
−

iii) d¥Îm Ho$ joÌ’$b Ho$ n[adV©Z H$s Xa BgH$s {ÌÁ¶m r Ho$ gmnoj kmV H$s{OE O~ r = 3 go‘r h¡& [1]
Find the rate of change of the area of a circle per second with respect to its
radius when r = 3 cm.

iv) f (x) = 5 + |x|, x > 0 Ûmam n[a^m{fV ’$bZ f H$m ñWmZr¶ {ZåZV‘ ‘mZ kmV H$s{OE& [1]
Find the local minimum value of the function f given by f (x) = 5 + |x|, x > 0.

v) sec (sec tan )x x x dx+  H$m ‘mZ kmV H$s{OE& [1]

Evaluate sec (sec tan )x x x dx+

vi) 2

2

1

x
dx

x+  H$m ‘mZ kmV H$s{OE& [1]

Evaluate 2

2

1

x
dx

x+
vii) dH«$mo Ho$ Hw$b y = mx H$mo {Zé{nV H$aZo dmbo AdH$b g‘rH$aU H$mo kmV H$s{OE& O~ {H$ m EH$

ñdoÀN> AMa h¡& [1]
Form the differential equation representing the family of curves y = mx. While,
m is arbitrary constant.
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viii) Xmo {~ÝXþAmo P(2, 3, 4) Am¡a Q(4, 1, –2) H$mo {‘bmZo dmbo g{Xe Ho$ ‘Ü¶ {~ÝXþ H$m pñW{V g{Xe
kmV H$s{OE& [1]
Find the position vector of the mid point of the vector joining the points
P(2, 3, 4) and Q(4, 1, –2).

ix) ¶{X g{Xe ˆ ˆ2 3a i j= +  H$m g{Xe ˆ ˆ3b i kj= +


 na àjon eyÝ¶ h¡ Vmo k H$m ‘mZ kmV H$s{OE&[1]

If the projection of vector ˆ ˆ2 3a i j= +  onto vector ˆ ˆ3b i kj= +


 is zero, then

find the value of k.

x) ( ) ( ) ( )ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆi j k j i k k i j⋅ × + ⋅ × + ⋅ ×  H$m ‘mZ kmV H$s{OE& [1]

Find the value of ( ) ( ) ( )ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆi j k j i k k i j⋅ × + ⋅ × + ⋅ × .

IÊS> - ~
SECTION - B

bKwCÎmar¶ àíZ :
Short answer type questions :
4) ‘mZ br{OE {H$ A = {1, 2, 3}, B = {4, 5, 6, 7} VWm f = {(1, 4), (2, 5), (3, 6)}, A go B VH$

EH$ ’$bZ h¡& Vmo {gÕ H$s{OE {H$ f EH¡$H$s h¢& [2]
Let A = {1, 2, 3}, B = {4, 5, 6, 7} and f = {(1, 4), (2, 5), (3, 6)} be a function from
A to B. Show that f is one - one.

5) `{X 
2 3

A
1 2

− ′ =  
 

 VWm 
1 0

B
1 2

− 
=  
 

 h¡, Vmo (A + 2B) kmV H$s{OE& [2]

If 
2 3

A
1 2

− ′ =  
 

 and 
1 0

B
1 2

− 
=  
 

, then find (A + 2B).

6) x VWm y kmV H$s{OE, ¶{X 
1 3 0 5 6

2
0 1 2 1 8

y

x

     
+ =     

     
[2]

Find x and y, if 
1 3 0 5 6

2
0 1 2 1 8

y

x

     
+ =     
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7) EH$ {Ì ŵO H$m joÌ’$b kmV H$s{OE, {OgHo$ erf© (3, 8), (–4, 2) Am¡a (5, 1) h¡& [2]
Find the area of the triangle whose vertices are (3, 8), (–4, 2) and (5, 1).

8) f Ho$ g^r Agm§VË¶ Ho$ {~ÝXþAmo H$mo kmV H$s{OE, O~ {H f {ZåZ{b{IV àH$ma go n[a^m{fV h¡

, 0
| |( )

1, 0

x
x

xf x

x

 <= 
 − ≥

¶{X

¶{X
[2]

Find all points of discontinuity of f, where f is defined by
, 0

| |( )

1, 0

x
if x

xf x

if x

 <= 
 − ≥

9) ¶{X 
1

2

1 1
sec ,0

2 1 2
y x

x
−  = < < − 

 Vmo 
dy

dx
 kmV H$s{OE& [2]

If 
1

2

1 1
sec ,0

2 1 2
y x

x
−  = < < − 

 then find 
dy

dx
.

10) ¶{X y = 5 cosx – 3 sinx h¡, Vmo {gÕ H$s{OE 
2

2
0

d y
y

dx
+ = [2]

If y = 5 cosx – 3 sinx, then show that 
2

2
0

d y
y

dx
+ =

11) EH$ d¥Îm H$s {ÌÁ¶m 0.7 go‘r/go{H$ÊS> H$s Xa go ~‹T> ahr h¡& BgH$s n[a{Y H$s ~¥{Õ H$s Xa ³¶m h¡, O~
r = 4.9 go‘r h¡? [2]
The radius of a circle is increasing at the rate of 0.7 cm/s. What is the rate of
increase of its circumference?

12)
3 3

2 2

sin cos

sin cos

x x
dx

x x

+
  H$m ‘mZ kmV H$s{OE& [2]

Evaluate 
3 3

2 2

sin cos

sin cos

x x
dx

x x

+


[ Turn Over



12

6011SS–15–Mathematics

13) aoIm y = 3x, x-Aj Ed§ aoIm x = 1 go {KaojoÌ H$m joÌ’$b kmV H$s{OE& [2]
Find the area of the region bounded by the line y = 3x and line x = 1.

14) ¶{X EH$ ‘mÌH$ g{Xe a
  Ho$ {bE ( ) ( ) 12x a x a− ⋅ + =   

 hmo Vmo | |x


 kmV H$s{OE& [2]

If ( ) ( ) 12x a x a− ⋅ + =   
 for a unit vector a

 , then find the value of | |x


.

15) EH$ {deof g‘ñ¶m H$mo A Am¡a B Ûmam ñdVÝÌ én go hb H$aZo H$s àm{¶H$VmE± H«$‘e… 
1

2
 Am¡a 

1

3
 h¢& ¶{X

XmoZm|, ñdVÝÌ én go hb H$aZo H$m à¶mg H$aVo h¡, Vmo àm{¶H$Vm kmV H$s{OE {H$ CZ‘| go VÏ¶V… H$moB© EH$
g‘ñ¶m hb H$a boVm h¡& [2]

Probability of solving specific problem independently by A and B are 
1

2
 and 

1

3
respectively. If both try to solve the problem independently, find the probability
that exactly one of them solves the problem.

IÊS> - g
SECTION - C

XrK© CÎmar¶ àíZ…
Long answer type questions.

16)
2

1
9

x
dx

 
+ 

 
  H$m ‘mZ kmV H$s{OE& [3]

Evaluate 
2

1
9

x
dx

 
+ 

 


AWdm/OR

2
2

2
1

1 1

2
xe dx

x x
 − 
   H$m ‘mZ kmV H$s{OE& [3]

Evaluate 

2
2

2
1

1 1

2
xe dx

x x
 − 
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17) AdH$b g‘rH$aU 
1 cos

1 cos

dy x

dx x

−=
+  H$m ì¶mnH$ hb kmV H$s{OE& [3]

Find the general solution of the differential equation 
1 cos

1 cos

dy x

dx x

−=
+ .

AWdm/OR

AdH$b g‘rH$aU 23 xdy
y e

dx
−+ =  H$m ì¶mnH$ hb kmV H$s{OE& [3]

Find the general solution of the differential equation 
23 xdy

y e
dx

−+ = .

18) {~ÝXþ {OgH$s pñW{V g{Xe ˆˆ ˆ2 4i j k− +  go JwOaZo d g{Xe ˆˆ ˆ2i j k+ −  H$s {Xem ‘| OmZo dmbr aoIm H$m
H$mVu¶ én ‘| g‘rH$aU kmV H$s{OE& [3]

Find the equation of the line in cartesian form that passes through the point with

position vector ˆˆ ˆ2 4i j k− +  and is in the direction ˆˆ ˆ2i j k+ − .

AWdm/OR

{ZåZ{b{IV aoIm-¶w½‘mo Ho$ ~rM H$m H$moU kmV H$s{OE& [3]

2 1 3 2 4 5

2 5 3 1 8 4

x y z x y z− − − + − −= = = =
−

Ama¡

Find the angle between the following pair of lines :

2 1 3 2 4 5
and

2 5 3 1 8 4

x y z x y z− − − + − −= = = =
−

[ Turn Over
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19) EH$ H$mbo Am¡a EH$ bmb nmgo H$mo CN>mbm J¶m h¡& nmgm| na àmßV g§»¶mAmo H$m ¶moJ 9 go A{YH$ hmoZo H$s
gà{V~ÝY àm{¶H$Vm kmV H$s{OE, ¶{X ¶h kmV hmo {H$ H$mbo nmgo na 5 àH$Q> hþAm h¢& [3]

A black and a red dice are rolled. Find the conditional probability of obtaining a
sum greater than 9, given that the black die resulted in a 5.

AWdm/OR

Xmo Xb EH$ {ZJ‘ Ho$ {ZXoeH$ ‘ÊS>b ‘| ñWmZ nmZo H$s à{VñnYm© ‘| h¡& nhbo VWm Xÿgao Xb Ho$ OrVZo H$s
àm{¶H$VmE± H«$‘e… 0.6 VWm 0.4 h¡& BgHo$ A{V[aº$ ¶{X nhbm Xb OrVVm h¡, Vmo EH$ ZE CËnmX Ho$ àmaå^
hmoZo H$s àm{¶H$Vm 0.7 h¡ Am¡a ¶{X Xÿgam Xb OrVVm h¡ Vmo Bg ~mV H$s g§JV àm{¶H$Vm 0.3 h¡& BgH$s àm{¶H$Vm
kmV H$s{OE {H$ Z¶m CËnmXZ Xÿgao Xb Ûmam àmaå^ {H$¶m J¶m Wm& [3]

Two groups are competing for the position on the Board of directors of a
corporation. The probabilities that the first and the second groups will win are 0.6
and 0.4 respectively. Further, if the first groups wins, the probability of introducing
a new product is 0.7 and the corresponding probability is 0.3. If the second group
wins. Find the probability that the new product introduced was by the second
group.

IÊS> - X
SECTION - D

{Z~§YmË‘H$ àíZ…
Essay type questions:

20) ( )( )1 2

x

x x

e
dx

e e+ +  H$m ‘mZ kmV H$s{OE& [4]

Evaluate ( )( )1 2

x

x x

e
dx

e e+ +
AWdm/OR

2

0

cos

sin cos

x
dx

x x

π

+  H$m ‘mZ kmV H$s{OE& [4]

Evaluate 
2

0

cos

sin cos

x
dx

x x

π

+ .
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21) {ZåZ{b{IV g‘mÝVa aoImAm| l
1
 Am¡a l

2 
…

ˆ ˆˆ ˆ ˆ ˆ2 4 (2 3 6 )r i j k i j kλ= + − + + +

ˆ ˆˆ ˆ ˆ ˆ3 3 5 (2 3 6 )r i j k i j kμ= + − + + +

Ho$ ~rM H$s Ý¶yZV‘ Xÿar kmV H$s{OE& [4]
Find the shortest distance between the parallel lines l

1
 and l

2
 given by

ˆ ˆˆ ˆ ˆ ˆ2 4 (2 3 6 )r i j k i j kλ= + − + + +

ˆ ˆˆ ˆ ˆ ˆ3 3 5 (2 3 6 )r i j k i j kμ= + − + + +

AWdm/OR

dh {~ÝXþ {OgH$s pñW{V g{Xe ˆˆ ˆ2 4i j k− +  go JwOaZo d g{Xe ˆˆ ˆ2i j k+ −  H$s {Xem ‘| OmZo dmbr aoIm
H$m g{Xe Am¡a H$mÎmu¶ ê$nmo ‘o g‘rH$aU kmV H$s{OE& [4]
Find the equation of the line in vector and in cartesian form that passes through the

point with position vector ˆˆ ˆ2 4i j k− +  and is in the direction ˆˆ ˆ2i j k+ − .

22) {ZåZ{b{IV ì¶damoYmo Ho$ AÝVJ©V Z = 105x + 90y H$m AmboIr¶ {d{Y go A{YH$V‘rH$aU H$s{OE&
x + y < 5, [4]
2x + y < 8,
x > 0, y > 0
Maximize Z = 105x + 90y
Subject to constrains x + y < 5,

2x + y < 8,
x > 0, y > 0

by using graphical method.
AWdm/OR

{ZåZ{b{IV ì¶damoYm| Ho$ AÝVJ©V Z = 2x + 3y H$m AmboIr¶ {d{Y go A{YH$V‘rH$aU H$s{OE& [4]
x – 2y < –3,
–2x + 4y < –8,
x > 0, y > 0
Maximise Z = 2x + 3y
Subject to constrains x – 2y < –3,

–2x + 4y < –8,
x > 0, y > 0

by using graphical method.
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