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This Question Paper consists of 33 questions and 11 printed pages + Graph Sheet.
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MATHEMATICS

(NrZs)

(311-G)

Time :  3 Hours ] [ Maximum Marks : 100

kde —  3 L$gpL$ ] [ Ar^L$sd NyZ — 100

Note : (i) This question paper consists of four Sections A, B, C and D containing 33 questions.

(ii) Question Number 1 to 10 in Section A are multiple choice questions (MCQ).  Each

question carries one mark.  In each question there are four choices (A), (B), (C) and (D)

of which only one is correct.  You have to select the correct choice and indicate it in

your answer book by writing (A), (B), (C) or (D) as the case may be.  No separate time

is allotted for attempting MCQ.

(iii) Question Numbers 11 to 16 in Section B are very short answer questions and carry

2 marks each.

(iv) Question Numbers 17 to 28 in Section C are short answer questions and carry 4 marks

each.

(v) Question Numbers 29 to 33 in Section D are long answer questions and carry 6 marks

each.

(vi) All questions are compulsory.  There is no overall choice, however, alternative choices

are given in some questions.  In such questions, you have to attempt only one choice.

_p¢^ : (i) Ap âí_`Ódp„ Qpf rhcpN A, B, C A_¡ D R>¡ S>¡dp„ 33 âí_p¡ R>¡.

(ii) rhcpN-A dp„ âí_ k„¿ep 1 \u 10 blºrhL$ë`ue âí_p¡ (MCQ) R>¡.  âÐe¡L$ âí__p¡ A¡L$ NyZ R>¡.  âÐe¡L$

âí_dp„ Qpf rhL$ë`p¡ (A), (B), (C) A_¡ (D) R>¡ S>¡dp„\u dpÓ A¡L$ S> kpQp¡ R>¡.  S>¡ S>hpb lp¡e s¡ âdpZ¡ sdpf¡

kpQp„ S>hpb_¡ `k„v$ L$fu sdpfu DÑf ỳ[õsL$pdp„ (A), (B), (C) A_¡ (D) gMu_¡ k|rQs L$fhy„ MCQ dpV¡$

Arsqf¼s kde Ap`hpdp„ _l] Aph¡.

(iii) rhcpN-B dp„ âí_ k„¿ep 11 \u 16 Ars V|„$L$p S>hpbu âí_p¡ R>¡ A_¡ âÐe¡L$_p„ 2 NyZ R>¡.

(iv) rhcpN-C dp„ âí_ k„¿ep 17 \u 28 V|„$L$p S>hpbu âí_p¡ R>¡ A_¡ âÐe¡L$_p„ 4 NyZ R>¡.

(v) rhcpN-D dp„ âí_ k„¿ep 29 \u 33 gp„bp S>hpbu âí_p¡ R>¡ A_¡ âÐe¡L$_p„ 6 NyZ R>¡.

(vi) b^p„ S> âí_p¡ Ar_hpe® R>¡.  A¡L„$v$f¡ rhL$ë` _\u, `Z AdyL$ âí_p¡dp„ Ap„sqfL$ rhL$ë` Ap`hpdp„ Aph¡g R>¡.

s¡hp âí_p¡dp„ sdpf¡ dpÓ A¡L$ rhL$ë`_p„ S>hpb Ap`hp_p„ R>¡.
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SECTION - A / rhcpN - A

1. The principal value of 
1 1

sin
2

 
 
 

 
−

−  is : 1

(A)
6

π

(B)
6

 

π

− (C)  5
6

π

(D)  7
6

π

1 1
sin

2

 
 
 

 
−

−   “y„ dy¿e dp“ R>¡ :

(A)
6

π

(B)
6

 

π

− (C)  5
6

π

(D)  7
6

π

2. If a line in the xz-plane makes an angle of 308 with the x-axis, then the direction cosines of
the line are :

(A)
3 1
,  0, 

2 2
(B)

3 1
,  , 0

2 2
(C)

1 1 3
,  , 

2 22
(D)

1 3
,  0, 

22

Å¡ xz-k‘pV$udp„ [õ’s A¡L$ f¡Mp, x-An ’u 308 “p¡ L$p¡Z b“ph¡ R>¡, sp¡ Ap f¡Mp “p¡ qv$L$¹-L$p¡kpC“ li¡ :

(A)
3 1
,  0, 

2 2
(B)

3 1
,  , 0

2 2
(C)

1 1 3
,  , 

2 22
(D)

1 3
,  0, 

22

3. The transpose of the matrix 

1 4 7

2 5 1

4 0 3

 
 
 
  

−  is : 1

(A)

4 1 7

5 2 1

0 4 3

 
 
 
  

− (B)

1 7 4

2 1 5

4 3 0

 
 
 
  

− (C)

1 2 4

4 5 0

7 1 3

 
 
 
  −

(D)

2 1 4

5 4 0

1 7 3

 
 
 
  −

î¡rZL$ 
1 4 7

2 5 1

4 0 3

 
 
 
  

−  “p¡ ‘qfhs® R>¡ :

(A)

4 1 7

5 2 1

0 4 3

 
 
 
  

− (B)

1 7 4

2 1 5

4 3 0

 
 
 
  

− (C)

1 2 4

4 5 0

7 1 3

 
 
 
  −

(D)

2 1 4

5 4 0

1 7 3

 
 
 
  −

1
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4. The order and degree of the differential equation 
32

2

d d
  2   

dd

y y
x

xx

 
 
 
+ =  is : 1

(A) order 3, degree 1 (B) order 2, degree 3

(C) order 2, degree 1 (D) order 2, degree 2

rhL$g kduL$fZ :

32

2

d d
  2   

dd

y y
x

xx

 
 
 
+ =  “y„ L$np A“¡ ‘qfdpZ R>¡ :

(A) L$np  3, ‘qfdpZ 1 (B) L$np 2, ‘qfdpZ 3

(C) L$np 2, ‘qfdpZ 1 (D) L$np 2, ‘qfdpZ 2

5. The value of 
1

2

0

d
 

1  

x

x
∫
+

 is : 1

(A)
6

π

(B)
4

π

(C)
3

π

(D)
2

π

1

2

0

d
 

1  

x

x
∫
+

 “y„ dp“ R>¡ :

(A)
6

π

(B)
4

π

(C)
3

π

(D)
2

π

6. Negation of “sum of two odd natural numbers is an even natural number” : 1

(A) Sum of two odd natural numbers may be even.

(B) Sum of two odd natural number is not an odd natural number.

(C) Sum of two odd natural numbers is not an even natural number.

(D) Sum of two odd natural number is not a natural number.

r“ç“ L$’““p¡ r“j¡̂ “ R>¡ :

“b¡ rhjd âpL©$s k„¿epAp¡“p¡ kfhpmp¡ A¡L$ kd âpL©$s k„¿ep lp¡e R>¡.’’

(A) b¡ rhjd âpL©$s k„¿epAp¡“p¡ kfhpmp¡ A¡L$ kd k„¿ep ’C iL¡$ R>¡.

(B) b¡ rhjd âpL©$s k„¿epAp¡“p¡ kfhpmp¡ A¡L$ rhjd âpL©$s k„¿ep “’u ’C iL$sp¡.

(C) b¡ rhjd âpL©$s k„¿epAp¡“p¡ kfhpmp¡ A¡L$ kd âpL©$s k„¿ep “’u lp¡su.

(D) b¡ rhjd âpL©$s k„¿epAp¡“p¡ kfhpmp¡ A¡L$ âpL©$s k„¿ep “’u lp¡su.



5  [ Contd...62/SS/N/GU-311-G-A ]

7. If a set A has 4 elements, then the number of relations, which can be defined on A is : 1

(A) 2×4 (B) 24 (C) 4×4 (D) 216

Å¡ A¡L$ NZdp„ (kdyÃQedp„) 4 OV$L$ R>¡, sp¡ A D‘f ìep¿epres Ly$g k„b„̂ p¡“u k„¿ep li¡ :

(A) 2×4 (B) 24 (C) 4×4 (D) 216

8. Derivative of log(log x) w.r.t. x is : 1

(A)
1

x

(B)
1

log
x

 
 
 

(C)
1

log x (D)
1

 logx x

log(log x) “y„ x “¡ kp‘¡n rhL$g“am R>¡ :

(A)
1

x

(B)
1

log
x

 
 
 

(C)
1

log x (D)
1

 logx x

9. The value of 
2

7

  49
lim  

  7x

x

x→

−

−

 is : 1

(A) 7 (B) 14 (C) 21 (D) 28

2

7

  49
lim  

  7x

x

x→

−

−

 “y„ dp“ R>¡ :

(A) 7 (B) 14 (C) 21 (D) 28

10. For the function f (x)=x2−6x+5, x ∈ [2, 5], ‘c’ of Lagrange’s Mean Value Theorem is : 1

(A) 2 (B)
5

2
(C)

7

2
(D) 7

rh ¡̂e f (x)=x2−6x+5, x ∈ [2, 5] dpV¡$ gpNfp„S> dpÝedp“ âd¡e“p¡ ‘c’ R>¡ :

(A) 2 (B)
5

2
(C)

7

2
(D) 7
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SECTION - B / rhcpN - B

11. Construct a matrix A=[aij] of order 2×2, whose elements are given by aij=i+2j. 2

A¡L$ 2×2 î¡rZL$, A=[aij] “u fQ“p L$fp¡ S>¡“p Ahehp¡ aij=i+2j ’u Ap‘¡g R>¡.

12. Show that 
1 1 11 1 4

tan   tan   tan
3 5 7

     
     
     

− − −

+ = 2

bsphp¡ L¡$ : 1 1 11 1 4
tan   tan   tan

3 5 7

     
     
     

− − −

+ =

13. Find : 
3

2
 d

1  

x

x

x
∫
+

. 2

ip¡̂ p¡ 
3

2
 d

1  

x

x

x
∫
+

.

OR/A’hp

Find : 
 

1
 d

1  cot
x

x
∫
+

ip¡̂ p¡ 
 

1
 d

1  cot
x

x
∫
+

14. Find : 
0

sin3lim  
sin2x

x

x→
. 2

ip¡̂ p¡ : 
0

sin3lim  
sin2x

x

x→
.

15. If a
→

 and b

→

 are any two non-zero vectors, then prove that

( ) ( ) ( )a   b   a   b   2 a   b

→ → →→ → →

− × + = × .

Å¡ a
→

 A“¡ b
→

 b¡ i|Þe¡Ñf kqv$ip¡ R>¡, sp¡ kprbs L$fp¡ L¡$ ( ) ( ) ( )a   b   a   b   2 a   b

→ → →→ → →

− × + = ×

2
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16. p and q are the statements, given by 2

p : If x is an odd integer, then x2 is also an odd integer.

q : If x2 is an odd integer, then x is also an odd integer.

Using “If and only if” express the statements p and q.

Å¡ p A“¡ q b¡ rh^p“p¡ Ap‘¡gp R>¡.

p : Å¡ x A¡L$ rhjd (AeyÁd) ‘|Zp¯L$ R>¡, sp¡ x2 ‘Z A¡L$ rhjd ‘|Zp¯L$ R>¡.

q : Å¡ x2 A¡L$ rhjd ‘|Zp¯L$ R>¡, sp¡ x ‘Z A¡L$ rhjd ‘|Zp¯L$ R>¡.

“Å¡ A’hp a¼s Å¡” “p D‘ep¡N hX¡$, p A“¡ q rh^p“p¡“¡ õ‘ô$ L$fp¡.

SECTION - C / rhcpN - C

17. Find (adj A) of the matrix 
1 5

A  
2 1

 
 
 
=

−

 and hence verify that A(adj A)=?A? I
2
, where I

2
 is

the identity matrix of order 2.

 î¡rZL$ 
1 5

A  
2 1

 
 
 
=

−

 “p¡ klAheh ip¡̂ p¡ A“¡ QL$pkp¡ L¡$ A(adj A)=?A? I
2
, Äep„ I

2
 A¡L$ L$np 2 “p¡ A¡L$ A¡L$d

î¡rZL$ R>¡.

18. Using properties of determinants, show that 

2 2

2 2

2 2

1 a  b a   b

1 b  c b   c   (a  b)(b  c)(c  a)

1 c  a c   a

 
 
 
 
 
 

+ +

+ + = − − −

+ +

.

r“òpeL$p¡“p NyZ^dp£“p¡ D‘ep¡N L$fu“¡ bsphp¡ L¡$ 

2 2

2 2

2 2

1 a  b a   b

1 b  c b   c   (a  b)(b  c)(c  a)

1 c  a c   a

 
 
 
 
 
 

+ +

+ + = − − −

+ +

.

19. A is a set of all points in a plane and R is relation on A given by R={(x, y) : distance between
x and y is less than 6, x, y e A}

Check whether R is an equivalence relation or not.

^pfp¡ L¡$ A A¡L$ kdsg“p b^p„S> tbvy$Ap¡“p¡ A¡L$ NyZ R>¡ A“¡ R={(x, y) : x A“¡ y hÃQ¡“p¡ A„sf 6 ’u Ap¡Ry>„ R>¡ NZ

x, y e A}  A dp„ ìep¿epres A¡L$ k„b„̂  R>¡.

QL$pkp¡ L¡$ R A¡L$ kpçe k„b„̂  R>¡ L¡$ “rl.

4

4

4
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20. If a   2     3i j k
→ ∧ ∧ ∧

= − +  and b     4   2i j k
→ ∧ ∧ ∧

= + + , then find the area of the triangle, whose adjacent

sides are completely expressed by a
→

 and b
→

.

Å¡ a   2     3i j k
→ ∧ ∧ ∧

= − +  A“¡ b     4   2i j k
→ ∧ ∧ ∧

= + +  R>¡, sp¡ s¡ rÓL$p¡Z“p¡ n¡Óam ip¡̂ p¡, S>¡“u k„gÁ“ bpSy>Ap¡ kqv$i

a
→

 A“¡ b
→

 hX¡$ v$ip®h¡g R>¡.

21. Evaluate : 

1

4

0

 (1  ) dx x x∫ − 4

d|ëep„L$“ L$fp¡ : 
1

4

0

 (1  ) dx x x∫ −

OR /  A’hp

Find : 
d

3sin   4cos 

x

x x
∫
+

ip¡̂ p¡ : 
d

3sin   4cos 

x

x x
∫
+

22. Solve : 
d d

      
d d

y y
y x x y

x x
+ = −  4

DL¡$gp¡ : d d
      

d d

y y
y x x y

x x
+ = −  

23. If   cos   cos   cos   . . . y x x x= + + + ∞, then show that  

d sin
  

d 2   1

y x

x y
=−

−

4

Å¡   cos   cos   cos   . . . y x x x= + + + ∞, R>¡, sp¡ bsphp¡ L¡$  

d sin
  

d 2   1

y x

x y
=−

−

4
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24. Discuss the continuity of the function f (x)=?x−1?+?x−4? at x=1 and at x=4. 4

rh ¡̂e f (x)=?x−1?+?x−4? “u x=1 A“¡ x=4 D‘f s¡“u kpsÐesp rhi¡ QQp® L$fp¡

OR  /  A’hp

Find k so that f (x) is a continuous function at x=0, where 

2e   1
 , if   0

( )  

      k        , if   0

x

x
f x x

x


 ≠




−

=

=

k “y„ dp“ ip¡̂ p¡ S>¡“p dpV¡$ 

2e   1
  ,    0

( )  

      k        ,    0

x

x
f x x

x

−

=

=


≠





Å¡

Å¡

, hX¡$ ìep¿epres rh ¡̂e x=0 ‘f kss lp¡e R>¡.

25. Find the equation of tangent and of the normal to the curve y2=8x at x=2, y > 0. 4

h¾$ y2=8x “p tbvy$ x=2, y > 0 ‘f õ‘i®L$ A“¡ Arcg„b“p kduL$fZ ip¡̂ p¡.

OR  /  A’hp

Show that f (x)=x−cosx is increasing for all x.

bsphp¡¡ L¡$ : f (x)=x−cosx b^p„S> x dpV¡$ h^sy„ R>¡.

26. Find : 
3

2
 d

(   1) (   1)

x

x

x x− +
∫ 4

ip¡̂ p¡ : 
3

2
 d

(   1) (   1)

x

x

x x− +
∫

27. Let * be a binary operation on Q, the set of Rational numbers defined as *
ab

a  b  
2
=  for all

a, b e Q.  Discuss whether * is

(i) commutative (ii) associative

^pfp¡ L¡$ k„d¡e k„¿ep NZ Q ‘f“u qÜL$q¾$ep R>¡ S>¡ *
ab

a  b  
2
=  hX¡$ ìep¿epres b^p„S> a, b e Q dpV¡$ qÜL$q¾$ep R>¡.

QQp® L$fp¡ L¡$

(i) iy„ * kd¾$du R>¡. (ii) iy„ * S|>’“p r“edp¡“y„ ‘pg“ L$f¡ R>¡.

4
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28. Find the equation of a line which is perpendicular to each of the lines

  19  8   10
    

3 16 7

yx z+− −
= =

−

 and 
  29  15   5

    
3 8 5

yx z−− −
= =

−

 and also passes through (2, −3, 1)

(2, −3, 1) dp„’u ‘kpf ’su A“¡ f¡MpAp¡   19  8   10
    

3 16 7

yx z+− −
= =

−

 A“¡ 
  29  15   5

    
3 8 5

yx z−− −
= =

−

dpV¡$ v$f¡L$“¡ g„b lp¡e s¡hu f¡Mp“y„ kduL$fZ ip¡̂ p¡.

SECTION - D / rhcpN - D

29. Using matrix method, solve for x, y and z, the following system of equations : 6

2x−3y+5z=11; 3x+2y−4z+5=0, x+y−2z+3=0.

î¡rZL$ ‘Ùrs“p¡ D‘ep¡N L$fu“¡ r“ç“ kduL$fZ âZpgu“¡ DL¡$gp¡ :

2x−3y+5z=11; 3x+2y−4z+5=0, x+y−2z+3=0.

OR  /  A’hp

For 
3 1 1 4

A  ;  B 
2 1 2 1

   
   
   

−

= = 

−

, Verify that (AB)−1=B−1 A−1, where A−1, B−1, (AB)−1

represent the inverse matrices of A, B and AB respectively.

î¡rZL$ 
3 1

A 
2 1

 
 
 

−

=  A“¡ 
1 4

B 
2 1

 
 
 

= 

−

 sp¡ bsphp¡ L¡$ (AB)−1=B−1 A−1 Äep„ A−1, B−1 A“¡ (AB)−1

A“y¾$d¡ î¡rZL$ A, B A“¡ AB ìeõs (ìeyÐ¾$d) R>¡.

30. Find the equation of plane containing the points (2, 5, −3), (−2, −3, 5) and (5, 3, −3)  and
hence find k so that (−5, −1, k) also lies on the plane.

ÓZ tbvy$Ap¡ (2, 5, −3), (−2, −3, 5) A“¡ (5, 3, −3) dp„’u ‘kpf ’sp„ kdsg“y„ kduL$fZ ip¡̂ p¡. k “y„ dp“

ip¡̂ p¡, Äepf¡ tbvy$ (−5, −1, k) D‘fp¡¼s kdsgdp„ [õ’s lp¡e.

31. Using integration, find the area of the minor segment of the circle x2+y2=36 cut-off by the
line x=3.

hsy®m x2+y2=36 A“¡ f¡Mp x=3 Üpfp ApÃR>pqv$s (O¡fpe¡gp) “p“p n¡Ó“y„ n¡Óam k„L$g“ rhr^“p¡ D‘ep¡N L$fu

ip¡^p¡.
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32. A small company makes two types of designer items L and M.  Each type of L requires 9
working hours of planning and one hour for execution.  Each type M requires 12 working
hours of planning and 3 hours for execution.  For planning and execution, maximum time
available are 180 hours and 30 hours respectively.

The company makes a profit of ` 800 on type L and ` 1200 on type M.  How many items of
each type should the company make so as to earn maximum profit ?  Express the problem as
LPP and hence solve it graphically.

“p“p ‘pep“u A¡L$ L„$‘“u L A“¡ M b¡ âL$pf“u qX$TpC“f ApCV$dp¡ b“ph¡ R>¡. L âL$pf“p ApCV$d“¡ s¥epf L$fhp dpV¡$

9 L$gpL$ A“¡ s¡“p r“ó‘pv$“ dpV¡$ 1 L$gpL$ Å¡CA¡ R>¡. s¡dS> M âL$pf“p ApCV$d“¡ s¥epf L$fhp A“¡ r“ó‘pv$“ dpV¡$ A“y¾$d¡

12 L$gpL$ A“¡ 3 L$gpL$ Å¡CA¡ R>¡. s¥epf L$fhp A“¡ r“ó‘pv$“ dpV¡$ Ar^L$sd kde ¾$di: 180 L$gpL$ A“¡ 30 L$gpL$

D‘gå^ R>¡.

L„$‘“u L âL$pf“p ApCV$d D‘f ê$p. 800 A“¡ M âL$pf“p ApCV$d D‘f ê$p. 1200 “p¡ “ap¡ ArS>®s L$f¡ R>¡. dlÑd “ap¡

L$dphp dpV¡$ L„$‘“u v$f¡L$ âL$pf“p L¡$V$gp-L¡$V$gp ApCV$dp¡ s¥epf L$f¡ ? D‘ey®¼s kdõep“¡ f¥rML$ âp¡N°pd“ kdõep“p ê$‘¡

r“ê$‘Z L$fp¡ A“¡ s¡“¡ Apg¡Mue fus¡ DL¡$gp¡.

33. Find the maximum volume of an open box with a square base and of a total surface area of
108 square units (or 108 sq units).

Qp¡fk Ap^pf A“¡ 108 hN® A¡L$d“p Ly$g k‘pV$u n¡Óam hpmp Myëgp bp¸¼k“y„ dlÑd Apes“ ip¡̂ p¡.

OR  /  A’hp

Find a cylinder of given volume and the least surface area.

Ap‘¡g hp¸ëeyd A“¡ Ap¡R>pdp„ Ap¡R>p k‘pV$u n¡Ó“y„ g„bh©Ñue Apes“ ip¡̂ p¡.

- o 0 o -
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