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Code No. 149
Candidates must write the
Code on the title page of the
answer-book.

¬⁄UËˇÊÊÕË¸ ∑§Ê«U ∑§Ê ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§
◊Èπ-¬Îc∆U ¬⁄U •fl‡ÿ Á‹π¥–

Note / ŸÊ≈U —

(i) Please check that this question paper contains 19 + 3 Graph Sheets printed pages.

∑Î§¬ÿÊ ¡Ê°ø ∑§⁄U ‹¥ Á∑§ ß‚ ¬˝‡Ÿ-¬òÊ ◊¥  19 + 3 ª˝Ê»§ ‡ÊË≈˜U‚ ◊ÈÁŒ˝Ã ¬Îc∆U „Ò¥–

(ii) Code number given on the right hand side of the question paper should be written on the

title-page of the answer-book by the candidate.

¬˝‡Ÿ-¬òÊ ◊¥ ŒÊÁ„Ÿ „ÊÕ ∑§Ë •Ê⁄U ÁŒ∞-ª∞ ∑§Ê«U Ÿ¥’⁄U ∑§Ê ¿UÊòÊ ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§ ◊Èπ-¬Îc∆U ¬⁄U Á‹π¥–

(iii) Please check that this question paper contains 38 questions.

∑Î§¬ÿÊ ¡Ê°ø ∑§⁄U ‹¥ Á∑§ ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ 38 ¬˝‡Ÿ „Ò¥–

(iv) Please write down the Serial Number of the question in the answer-book before

attempting it.

∑Î§¬ÿÊ ¬˝‡Ÿ ∑§Ê ©ûÊ⁄ Á‹πŸÊ ‡ÊÈM§ ∑§⁄UŸ ‚ ¬„‹, ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ¬˝‡Ÿ ∑§Ê ∑˝§◊Ê¥∑§ •fl‡ÿ Á‹π¥–U
(v) 15 minutes time has been allotted to read the question paper.  The question paper will be

distributed at 10.15 a.m., From 10.15 a.m. to 10.30 a.m., the students will read the question
paper only and will not write any answer in the answer-book during this period.

ß‚ ¬˝‡Ÿ-¬òÊ ∑§Ê ¬…∏Ÿ ∑§ Á‹∞ 15 Á◊Ÿ≈U ∑§Ê ‚◊ÿ ÁŒÿÊ ªÿÊ „Ò–  ¬˝‡Ÿ-¬òÊ ∑§Ê ÁflÃ⁄UáÊ ¬ÍflÊ¸q ◊¥ 10.15  ’¡
Á∑§ÿÊ ¡Ê∞ªÊ–   ¬ÍflÊ¸q ◊¥  10.15 ’¡ ‚ 10.30 ’¡ Ã∑§ ¿UÊòÊ ¬˝‡Ÿ-¬òÊ ∑§Ê ∑§fl‹ ¬…∏¥ª •ÊÒ⁄U ß‚ •flÁœ ∑§
ŒÊÒ⁄UÊŸ fl ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ∑§Êß¸ ©ûÊ⁄U Ÿ„Ë¥ Á‹π¥ª–

Roll No.

⁄UÊ‹ Ÿ¥.

MATHEMATICS

ªÁáÊÃ
Time allowed : 3 hours Maximum marks : 80

ÁŸœÊ¸Á⁄UÃ ‚◊ÿ — 3 ÉÊ¥≈U •Áœ∑§Ã◊ •¥∑§ — 80

General Instructions :

‚Ê◊Êãÿ ÁŸŒ¸‡Ê —
Read the following instructions very carefully and strictly follow them :

ÁŸêŸÁ‹ÁπÃ ÁŸŒ¸‡ÊÊ¥ ∑§Ê äÿÊŸ ‚ ¬…∏¥ ∞fl¥ ¬ÍáÊ¸M§¬ ‚ ©Ÿ∑§Ê •ŸÈ¬Ê‹Ÿ ∑§⁄¥U–
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(vi) This question paper comprises five Sections - A, B, C, D and  E.  All questions are
compulsory.

¬˝‡Ÿ-¬òÊ ∑§Ê ¬Ê°ø π¥«UÊ¥ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ „Ò - ∑§, π, ª, ÉÊ ∞fl¥  æ§–  ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥–

(vii) Section-A - Q. No. 1 to 18 are Multiple Choice Questions (MCQs) and Q. No. 19 and 20  are
Assertion-Reason based questions, carrying 1 mark each.

π¥«U-∑§ ∑§ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 18 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ ¬˝‡Ÿ „Ò¥ ∞fl¥ ¬˝‡Ÿ ‚¥ÅÿÊ 19 fl 20 •Á÷∑§ÕŸ-Ã∑¸§ •ÊœÊÁ⁄UÃ
¬˝‡Ÿ „Ò¥, ¬˝àÿ∑§ ¬˝‡Ÿ 1 •¥∑§ ∑§Ê „Ò–

(viii) Section-B - Q. No. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks
each.

π¥«U-π ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 21 ‚ 25 Ã∑§ •ÁÃ‹ÉÊÍûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 2 •¥∑§Ê¥ ∑§Ê „Ò–

(ix) Section-C - Q. No. 26 to 31 are short answer type questions, carrying 3 marks each.

π¥«U-ª ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 26 ‚ 31 Ã∑§ ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 3 •¥∑§Ê¥ ∑§Ê „Ò–

(x) Section-D-Q. No. 32 to 35 are long answer type questions, carrying 5 marks each.

π¥«U-ÉÊ ◊¥ ¬˝‡Ÿ 32 ‚ 35 Ã∑§ ŒËÉÊ¸©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 5 •¥∑§Ê¥ ∑§Ê „Ò–

(xi) Section-E-Q. No. 36 to 38 are Case study-based questions, carrying 4 marks each.

π¥«U-æ§ ¬˝‡Ÿ 36 ‚ 38 Ã∑§ ¬˝∑§⁄UáÊ •ÊœÊÁ⁄UÃ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 4 •¥∑§Ê¥ ∑§Ê „Ò–

(xii) There is no overall choice. However, an internal choice has been provided in 2 questions in
Section-B, 3 questions in Section-C, 2 questions in Section-D and one subpart each in
2 questions in Section-E.  Only one of the choices in such questions have to be attempted.

¬˝‡Ÿ-¬òÊ ◊¥ ‚◊SÃ ¬⁄U ∑§Êß¸ Áfl∑§À¬ Ÿ„Ë¥ „Ò–  ÃÕÊÁ¬, π¥«U-π ◊¥  2 ¬˝‡ŸÊ¥, π¥«U-ª ◊¥  3 ¬˝‡ŸÊ¥,
π¥«U-ÉÊ ◊¥  2 ¬˝‡ŸÊ¥ •ÊÒ⁄U π¥«U-æ§ ∑§  2 ¬˝‡ŸÊ¥ ◊¥ ‚ ¬˝àÿ∑§ ◊¥ ∞∑§ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ ¬˝ŒÊŸ Á∑§ÿÊ ªÿÊ „Ò–  ∞‚
¬˝‡ŸÊ¥ ◊¥ ∑§fl‹ ∞∑§ „Ë Áfl∑§À¬ ∑§Ê ©ûÊ⁄U Á‹Áπ∞–

(xiii) In addition to this, separate instructions are given with each section and question, wherever

necessary.

ß‚∑§ •ÁÃÁ⁄UÄÃ, •Êfl‡ÿ∑§ÃÊŸÈ‚Ê⁄U, ¬˝àÿ∑§ •ŸÈ÷Êª •ÊÒ⁄U ¬˝‡Ÿ ∑§ ‚ÊÕ ÿÕÊÁøÃ ÁŸŒ¸‡Ê ÁŒ∞ ª∞ „Ò¥–

(xiv) Use of Calculator is not permitted.

∑Ò§‹∑È§‹≈U⁄U ∑§ ¬˝ÿÊª ∑§Ë •ŸÈ◊ÁÃ Ÿ„Ë¥ „Ò–

(xv) Draw neat figures wherever required.  Take   
22

7
π=  wherever required if not stated.

¡„Ê° ÷Ë ÁøòÊ •Êfl‡ÿ∑§ „Ê, S¬c≈U ÁøòÊ ’ŸÊ∞°–  ¡„Ê° ÷Ë •Êfl‡ÿ∑§ÃÊ „Ê,   
22

7
π= „Ë ‹¥–
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SECTION - A / πá«U - ∑§

Question number 1 to 20 are multiple choice questions of 1 mark each.

¬˝‡Ÿ Ÿ¥ 1 ‚ 20 Ã∑§ ’„ÈÁfl∑§À¬Ë  ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 1 •¥∑§ ∑§Ê „Ò–

1. It is given that for a 2×2 matrix A, 
6 0

A(adjA) 
0 6

 
 
 

= , the value of |A| is :

(a) 36 (b) 216 (c) 6 (d) 1

ÁŒÿÊ ªÿÊ „Ò Á∑§ 2×2 ∑§ÊÁ≈U ∑§ •Ê√ÿÍ„ A ∑§ Á‹ÿ 
6 0

A(adjA) 
0 6

 
 
 

=  „Ò, ÃÊ |A|∑§Ê ◊ÊŸ „Ò —

(a) 36 (b) 216 (c) 6 (d) 1

2. If ( )1 2
cos   −y x1
−

= , then 
d

d

y

x
 is :

(a)
2

1

1 x

−

− 

(b)
1 

x

x
2

− 

(c)
1 2

sin 1 
−

− x (d)
2

1

1 x− 

ÿÁŒ ( )1 2
cos   −y x1
−

=  „Ò, ÃÊ 
d

d

y

x
 „Ò —

(a)
2

1

1 x

−

− 

(b)
1 

x

x
2

− 

(c)
1 2

sin 1 
−

− x (d)
2

1

1 x− 

1

1
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3. A line makes angles 
3

π

 and 
4

π

 with the x-axis and y-axis respectively. The acute

angle made by the line with z-axis is :

(a)
3

π

(b)
4

π

(c)
6

π

(d)
5

12

π

∞∑§ ⁄UπÊ x-•ˇÊ ÃÕÊ y-•ˇÊ ∑§ ‚ÊÕ ∑˝§◊‡Ê— 
3

π

 ÃÕÊ 
4

π

 ∑§ ∑§ÊáÊ ’ŸÊÃË „Ò – ß∞ U⁄πÊ ∑§ mÊ⁄UÊ z-•ˇÊ

∑§ ‚ÊÕ ’ŸÊÿ ªÿ ãÿÍŸ ∑§ÊáÊ ∑§Ê ◊ÊŸ „Ò —

(a)
3

π

(b)
4

π

(c)
6

π

(d)
5

12

π

4. The radius of a circle is increasing at the rate of 0.7 cm/s. The rate of increase of its
circumference is :

(a) 1.4 cm/s (b) 4.4 π cm/s

(c) 4.4 cm/s (d) 44 cm/s

∞∑  flÎûÊ ∑§Ë ÁòÊíÿÊ 0.7 cm/s ∑§Ë Œ⁄U ‚ ’…∏ ⁄„Ë „Ò– ß‚∑§Ë ¬Á⁄UÁœ ∑§Ë flÎÁh ∑§Ë Œ⁄U „Ò —
(a) 1.4 cm/s (b) 4.4 π cm/s

(c) 4.4 cm/s (d) 44 cm/s

5. If the mean of the probability distribution given below is 1.3 :

xi : 0 1 2

pi :
1

10
k

2

5
,

then the value of k is :

(a)
1

2
(b)

9

10
(c)

4

5
(d)

3

10

ÿÁŒ ŸËø ÁŒÿ ªÿ ¬˝ÊÁÿ∑§ÃÊ ’¥≈Ÿ ∑§Ê ◊Êäÿ 1.3 „Ò,

xi : 0 1 2

pi : 1

10

k 2

5

,

ÃÊ k ∑§Ê ◊ÊŸ „Ò —

(a)
1

2
(b)

9

10
(c)

4

5
(d)

3

10

1

1

1
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6. Area of the region enclosed between the curve y2=4ax and the line x=a
(in sq. units) is :

(a) 8a2 (b)
24

a
3

(c) 0 (d)
28

a
3

fl∑˝§ y2=4ax ÃÕÊ ⁄UπÊ x=a ‚ ÁÉÊ⁄U ˇÊòÊ ∑§Ê ˇÊòÊ»§‹ (flª¸ ß∑§Êß¸ ◊¥) „Ò —

(a) 8a2 (b)
24

a
3

(c) 0 (d)
28

a
3

7. The position vector of the point A is a 2 b
→→

 + . A point P with position vector a
→

divides a line segment AB in the ratio 2 : 3 internally. The position vector of point
B is :

(a) a 3 b
→→

 − (b) 2 a b
→→

 − (c) b
→

(d) b 2 a
→ →

 − 

∞∑§ Á’¥ŒÈ A ∑§Ê ÁSÕÁÃ ‚ÁŒ‡Ê a 2 b
→→

 +  „Ò – Á’¥ŒÈ P Á¡‚∑§Ê ÁSÕÁÃ ‚ÁŒ‡Ê  a
→

 „Ò, ⁄UπÊπ¥«U AB ∑§Ê
2 : 3 ∑§ •ŸÈ¬ÊÃ ◊¥ •¥Ã— Áfl÷ÊÁ¡Ã ∑§⁄UÃÊ „Ò – Á’¥ŒÈ B ∑§Ê ÁSÕÁÃ ‚ÁŒ‡Ê „Ò —

(a) a 3 b
→→

 − (b) 2 a b
→→

 − (c) b
→

(d) b 2 a
→ →

 − 

8. If a function f : [1, ∞) → Y defined by f(x)=x2−2x+3 is bijective, then the set Y is
equal to :

(a) R (b) [2, ∞) (c) [1, ∞) (d) (3, ∞)

ÿÁŒ »§‹Ÿ  f : [1, ∞) → Y, f(x)=x2−2x+3 mÊ⁄UÊ ¬Á⁄U÷ÊÁ·Ã „Ò ÃÕÊ  f(x) ∞∑Ò§∑§Ë •Êë¿UÊŒË „Ò, ÃÊ
‚◊ÈìÊÿ  Y ’⁄UÊ’⁄U „Ò —

(a) R (b) [2, ∞) (c) [1, ∞) (d) (3, ∞)

1

1

1
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9. If 
1

sin
2

 
 
 

 = 

− 

x

x y
, then 

d

d

y

x
 is :

(a)
1

1  −y
(b) cos  

 
 
 −

x

x y
(c)

y

x
(d)

x

y

ÿÁŒ 1
sin

2

 
 
 

 = 

− 

x

x y
 „Ò, ÃÊ d

d

y

x
 „Ò —

(a)
1

1  −y
(b) cos  

 
 
 −

x

x y
(c)

y

x
(d)

x

y

10. Integrating factor (I.F.) of the differential equation 2d
3

d
 + = 

y
x y x

x
 is :

(a) log x (b)
1

x

(c) 2

1−

x

(d) x

•fl∑§‹ ‚◊Ë∑§⁄UáÊ 2d
3

d
 + = 

y
x y x

x
 ∑§Ê ‚◊Ê∑§‹Ÿ ªÈáÊ∑§ (I.F.) „Ò—

(a) log x (b)
1

x

(c) 2

1−

x

(d) x

11.
2

d

9  25
∫
−

x

x

 is equal to :

(a)
11 5

sin  c
3 3

−

 + 
x

(b)
13 5

sin  c
5 3

−

 + 
x

(c)
11 5

sin  c
5 3

−

 + 
x

(d)
11 3

sin  c
5 5

−

 + 
x

2

d

9  25
∫
−

x

x

 ’⁄UÊ’⁄U „Ò —

(a)
11 5

sin  c
3 3

−

 + 
x

(b)
13 5

sin  c
5 3

−

 + 
x

(c)
11 5

sin  c
5 3

−

 + 
x

(d)
11 3

sin  c
5 5

−

 + 
x

1

1

1
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12. If P and Q are two matrices such that PQ=P and QP=Q, then Q2 is equal to :
(a) Q (b) I (c) P (d) P2

ÿÁŒ  P ÃÕÊ Q ŒÊ ∞‚ •Ê√ÿÍ„ „Ò¥ Á¡Ÿ∑§ Á‹∞ PQ=P ÃÕÊ QP=Q „Ò, ÃÊ Q2 ’⁄UÊ’⁄U „Ò —

(a) Q (b) I (c) P (d) P2

13. The function ( )
8

 2=  + f x x
x

, x ≠ 0 is decreasing on :

(a) (−∞,  2) (b) (−∞, ∞) (c) (2, ∞) (d) (−2, 2)

»§‹Ÿ ( )
8

 2=  + f x x
x

, x ≠ 0 ÁŸêŸ ◊¥ ‚ Á∑§‚ •¥Ã⁄UÊ‹ ◊¥ OÊ‚◊ÊŸ „Ò ?

(a) (−∞,  2) (b) (−∞, ∞) (c) (2, ∞) (d) (−2, 2)

14. The value of 2

∫
a

a

sin d

−

x x x  is :

(a) 1 (b) 2a2 cosa (c) 0 (d) a2

2

∫
a

a

sin d

−

x x x  ∑§Ê ◊ÊŸ „Ò —

(a) 1 (b) 2a2 cosa (c) 0 (d) a2

15. The value of 1 3
sin sin 

4

 
 
 
−

π
 is :

(a)
3

4

π

(b)
4

π

(c)
4

 

π
− (d)

1

2

1 3
sin sin 

4

 
 
 
−

π
 ∑§Ê ◊ÊŸ „Ò —

(a)
3

4

π

(b)
4

π

(c)
4

 

π
− (d)

1

2

1

1

1

1



149-Maths 8

16. The degree of the differential equation d d
1 

d d

    
    

    
+  = 

3 2
3 2

2

y y

x x

 is :

(a) 2 (b) 3 (c)
2

3
(d) 0

•fl∑§‹ ‚◊Ë∑§⁄UáÊ d d
1 

d d

    
    

    
+  = 

3 2
3 2

2

y y

x x

∑§Ë ÉÊÊÃ „Ò —

(a) 2 (b) 3 (c)
2

3
(d) 0

17.
4

 d
1 
∫

+ 

x

x

x

 is equal to :

(a) 2 tan−1(x2)+c (b)
1 21

 tan ( ) c
2
−

+ x

(c) tan−1(x2)+c (d)
1 41

 tan ( ) c
2
−

+ x

4
 d

1 
∫

+ 

x

x

x

 ’⁄UÊ’⁄U „Ò —

(a) 2 tan−1(x2)+c (b)
1 21

 tan ( ) c
2
−

+ x

(c) tan−1(x2)+c (d)
1 41

 tan ( ) c
2
−

+ x

18. The domain of the function y=cos−1(3x−2) is :

(a) [−1, 1] (b) [−3, 3] (c)
1

,  3
3

 
  

(d)
1

,  1
3

 
  

»§‹Ÿ y=cos−1(3x−2) ∑§Ê ¬˝Ê¥Ã „Ò —

(a) [−1, 1] (b) [−3, 3] (c)
1

,  3
3

 
  

(d)
1

,  1
3

 
  

1

1

1
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Question numbers 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a),  (b), (c) and (d) as
given below :

¬˝‡Ÿ ‚¥ÅÿÊ∞° 19§•Ê Ò⁄ U  20§•Á÷∑§ÕŸ ∞fl¥ Ã∑¸§ •ÊœÊÁ⁄ UÃ ¬ ˝‡Ÿ „ Ò ¥–  ¬ ˝àÿ ∑§ ¬ ˝‡Ÿ ∑§Ê
1§ •¥∑§ „Ò–  •Á÷∑§ÕŸ (A)§ ÃÕÊ Ã∑¸§ (R)§ ‚ ŸÊ◊Ê¥Á∑§Ã ŒÊ ∑§ÕŸ ÁŒÿ ª∞ „Ò¥–  ŸËø ÁŒ∞ ª∞ ∑Í§≈UÊ¥ (a),

(b), (c)§ •ÊÒ⁄U (d)§‚ ‚„Ë ©ûÊ⁄U ∑§Ê øÿŸ ∑§ËÁ¡∞–

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

•Á÷∑§ÕŸ (A) ÃÕÊ Ã∑¸§ (R) ŒÊŸÊ¥ ‚àÿ „Ò¥ •ÊÒ⁄U Ã∑¸§ (R), •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ „Ò–

(b) Both Assertion (A) and Reason (R) are true, Reason (R) is not the correct
explanation of the Assertion (A).

•Á÷∑§ÕŸ (A) ÃÕÊ Ã∑¸§ (R) ŒÊŸÊ¥ ‚àÿ „Ò¥ ¬⁄UãÃÈU Ã∑¸§ (R), •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ Ÿ„Ë¥ „Ò–

(c) Assertion (A) is true and Reason (R) is false.

•Á÷∑§ÕŸ (A) ‚àÿ „Ò •ÊÒ⁄UU Ã∑¸§ (R) ª‹Ã „Ò¥–

(d) Assertion (A) is false and Reason (R) is true.

•Á÷∑§ÕŸ (A) ª‹Ã „Ò •ÊÒ⁄UU Ã∑¸§ (R) ‚àÿ „Ò–

19. Assertion (A) : The function f(x)=|x|3 is not differentiable at x=0.

Reason (R) : The function f(x)=|x| is not differentiable at  x=0.

•Á÷∑§ÕŸ (A) — »§‹Ÿ f(x)=|x|3, x=0 ¬⁄U •fl∑§‹ŸËÿ Ÿ„Ë¥ „Ò–

Ã∑¸§ (R) : »§‹Ÿ f(x)=|x|, x=0 ¬⁄U •fl∑§‹ŸËÿ Ÿ„Ë¥ „Ò–

20. Assertion (A) : For a vector a
→

 and scalar m if m a

→

 = 1, then 
1

m 

a

→
 =± .

Reason (R) : If a 1
→

 = , then a
→

 is a unit vector.

•Á÷∑§ÕŸ (A) — ‚ÁŒ‡Ê a
→

 ÃÕÊ •ÁŒ‡Ê m ∑§ Á‹ÿ ÿÁŒ  m a

→

 = 1 „Ò, ÃÊ 
1

m 

a

→
 =±  „Ò–

Ã∑¸§ (R) : ÿÁŒ a 1
→

 =  „Ò, ÃÊ ‚ÁŒ‡Ê a
→

  ∞∑§ ◊ÊòÊ∑§ ‚ÁŒ‡Ê „Ò–

1

1
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SECTION - B / πá«U  - π

In this Section, there are 5 very short answer type questions of 2 marks each.

ß‚ πá«U ◊¥ 5 •ÁÃ ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥ Á¡Ÿ◊¥ ¬˝àÿ∑§ 2 •¥∑§Ê¥ ∑§Ê „Ò–

21. Draw the graph of y=cos−1x, x e [0, π].

y=cos−1x, x e [0, π] ∑§Ê •Ê‹π πË¥Áø∞–

22. (a) If yx=xy, then find 
d

d

y

x
.

ÿÁŒ yx=xy „Ò, ÃÊ 
d

d

y

x
 ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

(b) If ey(x+1)=6, then prove that 
22

2

d d

dd

 
 
 

 = 
y y

xx
.

ÿÁŒ ey(x+1)=6 „Ò, ÃÊ Á‚h ∑§ËÁ¡∞ Á∑§ 
22

2

d d

dd

 
 
 

 = 
y y

xx
 „Ò–

23. Find the vector equation of a line which passes through the point (−2, 4,−5) and

parallel to the line 
4 2 3 8

3 5 6

− + + 
 =  = 

yx z 
.

©‚ ⁄UπÊ ∑§Ê ‚ÁŒ‡Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞ ¡Ê Á’¥ŒÈ (−2, 4,−5) ‚ ªÈ¡⁄UÃË „Ò ÃÕÊ ⁄UUπÊ

4 2 3 8

3 5 6

− + + 
 =  = 

yx z 
 ∑§ ‚◊Ê¥Ã⁄U „Ò–

24. Solve the differential equation :

(1+y2)(1+logx)dx+xdy=0.

•fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê „‹ ∑§ËÁ¡∞–

(1+y2)(1+logx)dx+xdy=0

2

2

2

2
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25. (a) Evaluate : sin

0

1
 d

1 e
∫
π

+ 
x
x

2

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ — sin

0

1
 d

1 e
∫
π

+ 
x
x

2

OR / •ÕflÊ

(b) Evaluate : 
2

6

cosec  cot 
  d

1 cosec
∫

π

π + 

x x

x

x
2

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ — 
2

6

cosec  cot 
  d

1 cosec
∫

π

π + 

x x

x

x
2

SECTION - C / πá«U  - ª

In this section there are 6 short answer questions of 3 marks each.

ß‚ πá«U ◊¥ 6 ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥– ¬˝àÿ∑§ ¬˝‡Ÿ 3 •¥∑§Ê¥ ∑§Ê „Ò–

26. If 
2 1 3

A 
5 6 9

 
 
 

−

=  and 

2 3

B 6 1

0 4

 
 
 
  

= −

−

, then verify that (AB)'=B'A'.

ÿÁŒ 
2 1 3

A 
5 6 9

 
 
 

−

=  ÃÕÊ 
2 3

B 6 1

0 4

 
 
 
  

= −

−

 „Ò, ÃÊ ‚àÿÊÁ¬Ã ∑§ËÁ¡∞ Á∑§ (AB)'=B'A' „Ò–

27. (a) Let R be a relation defined on the set Z such that R={(a, b) : a, b e Z and (a−b)
is divisible by 5}. Show that R is an equivalence relation.

◊ÊŸÊ Á∑§ ‚¥’¥œ R ‚◊ÈìÊÿ Z ¬⁄U ß‚ ¬˝∑§Ê⁄U ¬Á⁄U÷ÊÁ·Ã „Ò Á∑§ R={(a, b) : a, b e Z ÃÕÊ (a−b)

‚¥ÅÿÊ 5 ‚ Áfl÷ÊÁ¡Ã „Ò }–  Á‚h ∑§ËÁ¡∞ Á∑§ ‚¥’¥œ R ∞∑§ ÃÈÀÿÃÊ ‚¥’¥œ „Ò–U

OR / •ÕflÊ

2

3

3
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(b) Let { }4
: R R

3
→ − −f  be a function defined as 

4
( ) 

3 4
= 

+ 

x
f x

x 
. Check the

function f(x) for injectivity and surjectivity.

4
( ) 

3 4
= 

+ 

x
f x

x 
 mÊ⁄UÊ ¬Á⁄U÷ÊÁ·Ã »§‹Ÿ { }4

: R R
3

→ − −f  ÁŒÿÊ ªÿÊ „Ò– ¡°Êø ∑§ËÁ¡ÿ

ÄÿÊ »§‹Ÿ  f(x) ∞∑Ò§∑§Ë ÃÕÊ •Êë¿UÊŒ∑§ „Ò?

28. (a) Find : 
( )( )2

5
 d

1 3
∫

 − + 

x

x x 

ôÊÊÃ ∑§ËÁ¡ÿ — 
( )( )2

5
 d

1 3
∫

 − + 

x

x x 

OR / •ÕflÊ

(b) Find :  d
1 sin∫

+ 

x
x

x

ôÊÊÃ ∑§ËÁ¡ÿ —  d
1 sin∫

+ 

x
x

x

29. Make a rough sketch of the curve 
22

1
4 9

 +  = 
yx

. Find the area of the region  under

the curve and above x-axis.

fl∑˝§ 
22

1
4 9

 +  = 
yx

 ∑§Ê ª˝Ê»§ πË¥Áøÿ –  x-•ˇÊ ∑§ ™§¬⁄ •ÊÒ⁄UU fl∑˝§ mÊ⁄UÊ ÁÉÊ⁄U „Èÿ ̌ ÊòÊ ∑§Ê ̌ ÊòÊ»§‹ ôÊÊÃ

∑§ËÁ¡ÿ–

30. (a) Solve the differential equation (1+y2)dx=(tan−1y−x)dy.

•fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê „‹ ∑§ËÁ¡ÿ — (1+y2)dx=(tan−1y−x)dy

OR / •ÕflÊ
(b) Find the particular solution of differential equation :

2
sin d d 0

  
  
  

 − + = 
y

x y x x y 
x

 given that 
4

π
=y   at x=1

•fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê, ÁŒÿ ªÿ ¬˝ÁÃ’¥œ ∑§Ê ‚¥ÃÈc≈U ∑§⁄UŸ flÊ‹Ê, ÁflÁ‡Êc≈U „‹ ôÊÊÃ ∑§ËÁ¡ÿ–

2
sin d d 0

  
  
  

 − + = 
y

x y x x y 
x

; 
4

π
=y   ¬⁄U x=1 „Ò–

3

3

3
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31. Two thirds of the students of a class are boys and the rest are girls. It is known that
the probability of getting marks more than 60% by a girl in a school exam is 0.4
and that by a boy is 0.35. Find the probability that a student chosen at random will
get marks more than 60%.

∞∑§ ∑§ˇÊÊ ∑§ ÁfllÊÁÕ¸ÿÊ¥ ◊¥ ŒÊ-ÁÃ„Êß¸ ¿UÊòÊ ÃÕÊ ‡Ê· ¿UÊòÊÊÿ¥ „Ò– ôÊÊÃ „Ò Á∑§ ¬⁄UËˇÊÊ ◊¥ Á∑§‚Ë ¿UÊòÊÊ mÊ⁄UÊ 60%

‚ •Áœ∑§ •¥∑§ ¬˝Ê# ∑§⁄UŸ ∑§Ë ¬˝ÊÁÿ∑§ÃÊ 0.4 „Ò ÃÕÊ Á∑§‚Ë ¿UÊòÊ ∑§ Á‹ÿ fl„Ë ¬˝ÊÁÿ∑§ÃÊ 0.35 „Ò– ÿÊŒÎë¿UÿÊ
øÈŸ ªÿ Á∑§‚Ë ÁfllÊÕË¸ ∑§ ¬⁄UËˇÊÊ ◊¥ 60% ‚ íÿÊŒÊ •¥∑§ ¬˝Ê# ∑§⁄UŸ ∑§Ë ¬˝ÊÁÿ∑§ÃÊ ôÊÊÃ ∑§ËÁ¡ÿ–

SECTION - D / πá«U - ÉÊ

In this section there are 4 long answer type questions of 5 marks each.

ß‚ πá«U ◊¥ 4 ŒËÉÊ¸©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 5 •¥∑§Ê¥ ∑§Ê „Ò–

32. Using matrix method, solve the following system of equations :

x+2y+z=4, −x+y+z=0 and x−3y+z=2.

•Ê√ÿÍ„ ÁflÁœ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „Èÿ, ‚◊Ë∑§⁄UáÊÊ¥ ∑§ ÁŸêŸ ÁŸ∑§Êÿ ∑§Ê „‹ ∑§ËÁ¡ÿ–

x+2y+z=4, −x+y+z=0 ÃÕÊ x−3y+z=2

33. (a) An aircraft window consists of a rectangle with two semi-circular ends, as
shown in the figure. The area of the window is 0.1 m2.  Find the dimensions of
the window with the smallest possible perimeter. Find the perimeter.

•Ê∑Î ÁÃ ◊¥ „flÊß¸ ¡„Ê¡ ∑§Ë ∞∑§ Áπ«∏∑§Ë Œ‡ÊÊ¸ß¸ ªß¸ „Ò– ß‚◊¥ ∞∑§ •ÊÿÃ ∑§ •Ê◊Ÿ-‚Ê◊Ÿ ∑§ Á‚⁄U
•œ¸ªÊ‹Ê∑§Ê⁄U „Ò¥– ÿÁŒ Áπ«∏∑§Ë ∑§Ê ˇÊòÊ»§‹  0.1 m2 „Ò, ÃÊ Áπ«∏∑§Ë ∑§Ë ∞‚Ë Áfl◊Êÿ¥ ôÊÊÃ ∑§ËÁ¡ÿ
Á∑§ ß‚∑§Ê ¬Á⁄U◊Ê¬ ãÿÍŸÃ◊ „Ê–

OR / •ÕflÊ

3

5

5
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(b) A cuboidal open box is made with cardboard. A sheet of cardboard divides it
into two identical cuboids, each having square base of side x cm and height
y cm. If volume of the whole box is 392 cm3 then find the dimensions of the
box so that the area of the cardboard used is minimum.

ªÃ ∑§Ë ‚„ÊÿÃÊ ‚ ÉÊŸÊ÷ ∑§ •Ê∑§Ê⁄U ∑§Ê ∞∑§ …UÄ∑§Ÿ ⁄UÁ„Ã ’ÊÚÄ‚ ’ŸÊÿÊ ªÿÊ „Ò–  ªûÊ ∑§Ë ∞∑§ ‡ÊË≈U
(sheet) ∑§Ê, ÁŒπÊ∞ ªÿ ÁøòÊÊŸÈ‚Ê⁄U ’ÊÚÄ‚ ◊¥ ß‚ ¬˝∑§Ê⁄U ⁄UπÊ ªÿÊ „Ò Á∑§ ÿ„ ’ÊÚÄ‚ ∑§Ê ŒÊ ‚◊ÊŸ
ÉÊŸÊ÷Ê¥ ◊¥ Áfl÷ÊÁ¡Ã ∑§⁄UÃÊ „Ò– ¬˝àÿ∑§§ Áfl÷ÊÁ¡Ã ÉÊŸÊ÷ ∑§Ê •ÊœÊ⁄U x cm ÷È¡Ê flÊ‹Ê ∞∑§ flª¸ „Ò ÃÕÊ
™§°øÊß¸ y cm „Ò–  ÿÁŒ ‚ê¬ÍáÊ¸ ’ÊÚÄ‚ ∑§Ê •ÊÿÃŸ 392 cm3 „Ê ÃÊ ’ÊÚÄ‚ Á∑§ ∞‚Ë Áfl◊Êÿ¥ ôÊÊÃ
∑§ËÁ¡ÿ Á∑§ ¬˝ÿÈÄÃ ªûÊ ∑§Ê ˇÊòÊ»§‹ ãÿÍŸÃ◊ „Ê–

34. Solve the following linear programming problem graphically :

Maximize Z=3x+5y subject to the constraints x+2y ≤ 10, x+y ≤ 6, 2x+y ≤ 8,
x, y / 0.

•Ê‹π mÊ⁄UÊ ÁŸêŸ ⁄ÒUÁπ∑§ ¬˝Êª˝Ê◊Ÿ ‚◊SÿÊ ∑§Ê „‹ ∑§ËÁ¡ÿ–

ÁŸêŸ √ÿfl⁄UÊœÊ¥ ∑§ •ãÃª¸Ã x+2y ≤ 10, x+y ≤ 6, 2x+y ≤ 8, x, y / 0,

Z=3x+5y ∑§Ê •Áœ∑§Ã◊Ë∑§⁄UáÊ ∑§ËÁ¡ÿ–

35. (a) Find the shortest distance between the lines :

2 11 3 1 1
  and 

1 1 2 1 2 2

+ + − − − + 
=  =  =  = 

− − −

y y x z x z 

⁄UπÊ•Ê¥ 
21 3

 
1 1 2

+ − − 
=  = 

− −

y x z 
 ÃÕÊ  

11 1

1 2 2

+ − + 
 =  = 

−

y x z 
 ∑§ ’Ëø ∑§Ë ãÿÍŸÃ◊

ŒÍ⁄UË ôÊÊÃ ∑§ËÁ¡ÿ–

OR / •ÕflÊ

5

5
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(b) Find the image of the point P(2, −1, 5) in the line :

( ) ( )r 11 2 8 10 4 11
→ ∧ ∧ ∧ ∧ ∧ ∧

 =  −  −  +λ  −  − i j k i j k .

Á’¥ŒÈ P(2, −1, 5) ∑§Ê ⁄UπÊ ( ) ( )r 11 2 8 10 4 11
→ ∧ ∧ ∧ ∧ ∧ ∧

 =  −  −  +λ  −  − i j k i j k ◊¥ ¬̋ÁÃÁ’¥’

ôÊÊÃ ∑§ËÁ¡ÿ–

SECTION - E / πá«U - æ§

In this section there are 3 case-study based questions of 4 marks each.

ß‚ πá«U ◊¥ 3 ¬˝∑§⁄UáÊ •äÿÿŸ •ÊœÊÁ⁄UÃ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 4 •¥∑§Ê¥ ∑§Ê „Ò–

36. Sumita has a tiny light bulb on the rim of the wheel of her bicyle. When she cycles
straight on  a flat surface without stopping, the path traced by the light bulb, called
cycloid is shown below :

Cycloid curve is used by Architects and applied in mechanical engineering too.
The equation of the curve is given by y=a(1−cosθ), x=a(θ−sinθ).

Here the parameter θ∈[0, 2π] produces one arch of the cycloid.

(a) Find 
d

d

y

x

(b) Find
2

2

d

d

y

x

‚ÈÁ◊ÃÊ Ÿ •¬ŸË ‚ÊßÁ∑§‹ ∑§ ¬Á„ÿ ∑§ Á⁄U◊ ¬⁄U ∞∑§ ¿UÊ≈UÊ ¬˝∑§Ê‡Ê ’À’ ‹ªÊÿÊ „È•Ê „Ò– ¡’ fl„ Á’ŸÊ L§∑§
∞∑§ ‚◊Ã‹ ¡ª„ ¬⁄U ‚ËœË ⁄UπÊ ◊¥ ‚ÊßÁ∑§‹ ø‹ÊÃË „Ò Ã’ ¬˝∑§Ê‡Ê ’À’ ∑§ mÊ⁄UÊ •ŸÈ⁄UÁπÃ ¬Õ
‚ÊßÄ‹Êÿ«U (cycloid)∑§„‹ÊÃÊ „Ò ÿ„ ÁŸø Œ‡ÊÊ¸ÿÊ ªÿÊ „Ò —

2

2
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ß‚ fl∑˝§ ∑§Ê ¬˝ÿÊª ÿÊ¥ÁòÊ∑§ •Á÷ÿÊ¥ÁòÊ∑§Ë (mechanical engineering)ÃÕÊ flÊSÃÈ∑§‹Ê ◊¥ Á∑§ÿÊ ¡ÊÃÊ
„Ò–
ß‚ fl∑˝§ ∑§Ê ‚◊Ë∑§⁄UáÊ „Ò–  y=a(1−cosθ), x=a(θ−sinθ)

ÿ„°Ê ¬˝Êø‹ parameter θ∈[0, 2π] fl∑˝§ ∑§Ë ∞∑§ øÊ¬ (Arch)’ŸÊÃÊ „Ò–

(a)
d

d

y

x
 ôÊÊÃ ∑§ËÁ¡ÿ

(b)
2

2

d

d

y

x
 ôÊÊÃ ∑§ËÁ¡ÿ

37. Solar energy is clean, renewable source of energy that does not produce green
house gas emissions.
A rooftop solar power panel for homes is affordable, convenient and environment
friendly.

The solar panel shown above has four vertices A(0, 0, 1), B(9, 0, 1), C(9, 6, 1) and
D(0, 6, 1).

(a) Write the vectors AB,BC, CD  and AD
→ → → →

 in component form.

(b) Find the vector n
→

 perpendicular to the surface of the panel.

1

1
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(c) Assuming that the unit vector 
1 1 1

s
3 3 3

→ ∧ ∧ ∧

 =  +  + i j k  points towards the

sun at a particular time of the day and the flow of solar energy is given by

F 900 s
→ →

 = 

(i) Find the product F   n

→ ∧

⋅

OR

(ii) Determine the angle of elevation (α) of the sun from a point on the solar
panel.

‚ÊÒ⁄U ©¡Ê¸ ∞∑§ ‚Ê»§ ÃÕÊ ŸflË∑§⁄UáÊËÿ ©¡Ê¸ ∑§Ê dÊÃ „Ò– ß‚ ©¡Ê¸ ∑§ ¬˝ÿÊª ‚ ª˝ËŸ„Ê™§‚ ªÒ‚Ê¥ ∑§Ê ©à‚¡¸Ÿ
Ÿ„Ë¥ „ÊÃÊ „Ò–

ÉÊ⁄UÊ¥ ∑§Ë ¿UÃ ¬⁄U ‹ªÊÿ ¡ÊŸ flÊ‹ ‚ÊÒ⁄U ¬ÒŸ‹ ’„ÈÃ „Ë Á∑§»§ÊÿÃË, ‚ÈÁflœÊ¡Ÿ∑§ ÃÕÊ flÊÃÊfl⁄UáÊ •ŸÈ∑Í§‹
„ÊÃ „Ò¥–

™§¬⁄U ÁŒπÊÿ ªÿ ÁøòÊ ◊¥ ∞∑§ ‚ÊÒ⁄U ¬ÒŸ‹ ∑§ øÊ⁄U ‡ÊË·¸ Á’ãŒÈ A(0, 0, 1), B(9, 0, 1), C(9, 6, 1) ÃÕÊ
D(0, 6, 1) „Ò¥–

2
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(a) ‚ÁŒ‡Ê AB,BC,CD
→ → →

ÃÕÊAD

→

∑§Ê ÉÊ≈U∑§ M§¬ ◊¥ Á‹Áπÿ–

(b) ‚ÊÒ⁄U ¬ÒŸ‹ ∑§Ë ‚Ã„ ∑§ ‹ê’flÃ˜ ‚ÁŒ‡Ê n
→

 ôÊÊÃ ∑§ËÁ¡ÿ–

(c) ◊ÊŸÁ‹Á¡ÿ ∞∑§ Áfl‡Ê· ‚◊ÿ ¬⁄U ◊ÊòÊ∑§ ‚ÁŒ‡Ê 1 1 1
s

3 3 3

→ ∧ ∧ ∧

 =  +  + i j k  ‚Íÿ¸ ∑§Ë •Ê⁄U

ß¥ÁªÃ ∑§⁄UÃÊ „Ò– ©‚ ‚◊ÿ ‚ÊÒ⁄U ™§¡Ê¸ ∑§Ê ¬˝flÊ„ ‚ÁŒ‡Ê F 900 s
→ →

 =  mÊ⁄UÊ ÁŒÿÊ ªÿÊ „Ò–

(i) ªÈáÊŸ»§‹ F   n

→ ∧

⋅  ôÊÊÃ ∑§ËÁ¡ÿ–

•ÕflÊ

(ii)  ‚ÊÒ⁄U ¬ÒŸ‹ ∑§ ∞∑§ Á’¥ŒÈ ‚ ‚Íÿ¸ ∑§Ê ©ÛÊÿŸ ∑§ÊáÊ (α) ôÊÊÃ ∑§ËÁ¡ÿ–

38. On a Parent Teacher Meeting day, school students put up many stalls on Games
and raised some fund for charity.

Seema visited the stall to play a game of dice roll. She was given following
instructions :

She has to roll a pair of dice once. If she gets a sum of 2 or 12, she wins ̀  20. If she
gets the sum of 7 she wins ̀  15. The cost to play the dice is ̀  10. Seema throws the
pair of dice.

(a) Find the probability of getting a sum of : 1

(i) 2 or 12 (ii) 7

(b) If X=amount won/lost by Seema, construct the probability distribution
for X.

(c) Find the mean of the probability distribution constructed above.

OR

If the cost to play the dice is ̀  5, then determine the mean of the corresponding
probability distribution.

2

1
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ÁfllÊ‹ÿ ◊¥ •Á÷÷Êfl∑§-•äÿÊ¬∑§ ◊ËÁ≈¥Uª ∑§ ÁŒŸ ÁfllÊÁÕ¸ÿÊ¥ Ÿ ŒÊŸ ∑§⁄UŸ ∑§ Á‹ÿ œŸ⁄UÊÁ‡Ê ¡È≈UÊŸ „ÃÈ
∑È§¿U Games S≈ÊÚ‹ ‹ªÊÿ–

‚Ë◊Ê ¬Ê‚Ê »¥§∑§Ÿ flÊ‹ Game S≈UÊÚ‹ ¬⁄U ¡ÊÃË „Ò– ©‚ π‹ ∑§ ÁŸêŸ ÁŸÿ◊ ’ÃÊÿ ¡ÊÃ „Ò¥ —

‚Ë◊Ê ∑§Ê ∞∑§ ’Ê⁄U ¬Ê‚Ê ÿÈÇ◊ »¥§∑§ŸÊ „Ò– ÿÁŒ ¬˝ÊåÃÊ¥∑§Ê¥ ∑§Ê ÿÊª 2 •ÕflÊ 12 „Ò ÃÊ fl„  ̀  20 ¡ËÃ ¡ÊÿªË–
ÿÁŒ ¬˝ÊåÃÊ¥∑§Ê¥ ∑§Ê ÿÊª 7 „Ò ÃÊ fl„ ̀  15 ¡ËÃ ¡ÊÿªË– ∞∑§ ’Ê⁄U ¬Ê‚Ê ÿÈÇ◊ »¥§∑§Ÿ ∑§Ë ∑§Ë◊Ã ̀  10 „Ò– ‚Ë◊Ê
¬Ê‚Ê ÿÈÇ◊ »¥§∑§ÃË „Ò–

(a) ß‚∑§Ë ¬˝ÊÁÿ∑§ÃÊ ôÊÊÃ ∑§ËÁ¡ÿ Á∑§ —

(i) ¬˝ÊåÃÊ¥∑§Ê¥ ∑§Ê ÿÊª 2 ÿÊ 12 „Ò (ii) ¬˝ÊåÃÊ¥∑§Ê¥ ∑§Ê ÿÊª 7 „Ò

(b) ÿÁŒ X=‚Ë◊Ê mÊ⁄UÊ ¡ËÃË/„Ê⁄UË ªÿË ⁄UÊÁ‡Ê, ÃÊ X ∑§Ê ¬˝ÊÁÿ∑§ÃÊ ’¥≈UŸ ’ŸÊßÿ–

(c) ™§¬⁄U ’ŸÊÿ ªÿ ¬˝ÊÁÿ∑§ÃÊ ’¥≈UŸ ∑§Ê ◊Êäÿ ôÊÊÃ ∑§ËÁ¡ÿ–

•ÕflÊ

ÿÁŒ ¬Ê‚Ê ÿÈÇ◊ »¥§∑§Ÿ ∑§Ë ∑§Ë◊Ã ` 5 „Ò ÃÊ ‚¥ªÃ ¬˝ÊÁÿ∑§ÃÊ ’¥≈UŸ ∑§Ê ◊Êäÿ ôÊÊÃ ∑§ËÁ¡∞–

- o O o -


