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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.
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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
3 questions in Section-E.  Only one of the choices in such questions have to be attempted.

¬˝‡Ÿ-¬òÊ ◊¥ ‚◊SÃ ¬⁄U ∑§Êß¸ 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§ ∑§  3 ¬˝‡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 ÿÕÊÁøÃ ÁŸŒ¸‡Ê ÁŒ∞ ª∞ „Ò¥–

(xiv) Use of Calculator is not permitted.

∑Ò§‹∑È§‹≈U⁄U ∑§ ¬˝ÿÊª ∑§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 ‚¥πÊ 1 ‚ 20 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ  ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 1 •¥∑§ ∑§Ê „Ò–

1. Order and degree of the differential equation 
2

3 2

3

3 2

d d d
2

dd d

y y y
xy

xx x

 
 
 
− + =  are;

respectively :

(a) 2, 3 (b) 2, 1 (c) 3, 2 (d) 3, 1

•fl∑§‹ ‚◊Ë∑§⁄UáÊ 
2

3 2

3

3 2

d d d
2

dd d

y y y
xy

xx x

 
 
 
− + = ∑§Ë ∑§ÊÁ≈U •ÊÒ⁄U ÉÊÊÃ ∑˝§◊‡Ê— „Ò¥ —

(a) 2, 3 (b) 2, 1 (c) 3, 2 (d) 3, 1

2. The solution of the differential equation 
d 1 cos 2

0
d 1 cos 2

y y

x x

+
+ =

−
 is : 1

(a) tany+cotx=c (b) tany−cotx=c

(c) coty+tanx=c (d) coty−tanx=c

•fl∑§‹ ‚◊Ë∑§⁄UáÊ d 1 cos 2
0

d 1 cos 2

y y

x x

+
+ =

−
 ∑§Ê „‹ „Ò —

(a) tany+cotx=c (b) tany−cotx=c

(c) coty+tanx=c (d) coty−tanx=c

1
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3. The image of the point (a, b, c) in yz - plane is : 1

(a) (−a, b, c) (b) (a, −b, −c)

(c) (0, b, c) (d) (a, 0, 0)

Á’¥ŒÈ (a, b, c) ∑§Ê yz-‚◊Ã‹ ◊¥ ¬˝ÁÃÁ’ê’ „Ò —

(a) (−a, b, c) (b) (a, −b, −c)

(c) (0, b, c) (d) (a, 0, 0)

4. If a line makes angles 458, 908 and 1358 with x, y and z -axes respectively, then its
d.c’s are :

(a)
1 1

,0,
2 2

(b)
1 1

, 0,
2 2
−

(c)
1 1

, 0,
2 2
− (d)

1 1
, 0,

2 2
− −

ÿÁŒ ∞∑§ ⁄UπÊ  x, y •ÊÒ⁄U z •ˇÊÊ¥ ∑§ ‚ÊÕ ∑˝§◊‡Ê— 458, 908 •ÊÒ⁄U 1358 ∑§ ∑§ÊáÊ ’ŸÊÃË „Ò, ÃÊ ß‚∑§ ÁŒ∑˜§-
∑§Ê‚ÊßŸ „Ò¥ —

(a)
1 1

,0,
2 2

(b)
1 1

, 0,
2 2
−

(c)
1 1

, 0,
2 2
− (d)

1 1
, 0,

2 2
− −

1
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5. Let f : R → R be defined as 1

2

2 , 3

( ) , 1 3

3 , 1

x x

f x x x

x x

>


< ≤
 ≤

=

Then, f (−2)+f (2)+ f (5) is :

(a) 18 (b) 11 (c) 8 (d) 14

◊ÊŸÊ Á∑§ »§‹Ÿ f : R → R ¬Á⁄U÷ÊÁ·Ã „Ò

2

2 , 3

( ) , 1 3

3 , 1

x x

f x x x

x x

>


< ≤
 ≤

=

ÃÊ, f (−2)+f (2)+ f (5) „Ò —

(a) 18 (b) 11 (c) 8 (d) 14

6. If f(x) =
0

t sint dt, then ( ) is :
x

f x∫ � 1

(a) cosx + x sinx (b) x sinx

(c) x cosx (d) sinx + x cosx

ÿÁŒ  f(x) =
0

t sint dt

x

∫  „Ò, ÃÊ ( )f x�  „Ò —

(a) cosx + x sinx (b) x sinx

(c) x cosx (d) sinx + x cosx
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7. The area of the region bounded by the x-axis, y2=x and x=4 in sq. units is :

(a)
32 2

3
(b)

8 2

3
(c) 16 (d)

16

3

x-•ˇÊ, y2=x •ÊÒ⁄U x=4 ‚ ÁÉÊ⁄U ˇÊòÊ ∑§Ê ˇÊòÊ»§‹ (flª¸ ß∑§Êß¸ ◊¥) „Ò —

(a)
32 2

3
(b)

8 2

3
(c) 16 (d)

16

3

8. If the points P (2, 4), Q (0, x) and R(4, x+6) are collinear, then the value of x is :

(a) 0 (b) −1 (c) 1 (d) 2

ÿÁŒ ÃËŸ Á’¥ŒÈ P (2, 4), Q (0, x) •ÊÒ⁄U R(4, x+6) ‚¥⁄Uπ „Ò¥, ÃÊ x ∑§Ê ◊ÊŸ „Ò —

(a) 0 (b) −1 (c) 1 (d) 2

9. The probability of obtaining an even prime number on each die, when a pair of
dice is rolled, is :

(a)
1

3
(b)

1

12
(c)

1

36
(d) 0

¬Ê‚Ê¥ ∑§Ê ∞∑§ ¡Ê«∏Ê ©¿UÊ‹Ê ¡Ê∞, ÃÊ ¬˝àÿ∑§ ¬Ê‚ ¬⁄U ‚◊ •÷Êíÿ ‚¥ÅÿÊ ¬˝ÊåÃ ∑§⁄UŸ ∑§Ë ¬˝ÊÁÿ∑§ÃÊ „Ò —

(a)
1

3
(b)

1

12
(c)

1

36
(d) 0

1

1

1
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10. The function 
2

4

2 1
( ) ,

x
f x

x

−
=  x > 0  decreases in the interval : 1

(a) (1, 4) (b) [0, 4) (c) [1, 4) (d) (0, 4)

»§‹Ÿ 
2

4

2 1
( ) ,

x
f x

x

−
= x > 0  Á¡‚ •¥Ã⁄UÊ‹ ◊¥ OÊ‚◊ÊŸ „Ò, fl„ „Ò —

(a) (1, 4) (b) [0, 4) (c) [1, 4) (d) (0, 4)

11. The matrix 

2 0 2

A 0 2 2

2 0 2

 
 
 
  

=  is a/an. 1

(a) scalar matrix (b) identity matrix

(c) symmetric matrix (d) square matrix

•Ê√ÿÍ„ 

2 0 2

A 0 2 2

2 0 2

 
 
 
  

=  ∞∑§ —

(a) •ÁŒ‡Ê •Ê√ÿÍ„ „Ò (b) Ãà‚◊∑§ •Ê√ÿÍ„ „Ò

(c) ‚◊Á◊Ã •Ê√ÿÍ„ „Ò (d) flª¸ •Ê√ÿÍ„ „Ò

12. Points A (0, 4, 1), B (2, 3,−1), C (4, 5, 0) and D (2, 6, 2) taken in order are vertices
of a :

(a) rectangle (b) rhombus

(c) square (d) parallelogram

 Á’¥ŒÈ A (0, 4, 1), B (2, 3,−1), C (4, 5, 0) •ÊÒ⁄U D (2, 6, 2) ß‚Ë ∑˝§◊ ◊¥ ‡ÊË·¸ „Ò¥ —

(a) ∞∑§ •ÊÿÃ ∑§ (b) ∞∑§ ‚◊øÃÈ÷È¸¡ ∑§

(c) ∞∑§ flª¸ ∑§ (d) ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡ ∑§

1



149-Maths 8

13. The number of points of discontinuity of function, f(x)=[x], where [x] is greatest
integer function in (2, 7) is :

(a) 4 (b) 6 (c) 5 (d) 7

 »§‹Ÿ f(x)=[x], ¡„Ê° [x] •¥Ã⁄UÊ‹ (2, 7) ◊¥ ∞∑§ ◊„ûÊ◊ ¬ÍáÊÊZ∑§ »§‹Ÿ „Ò, Á¡Ÿ Á’¥ŒÈ•Ê¥ ¬⁄U •‚¥ÃÃ „Ò,
©Ÿ∑§Ë ‚¥ÅÿÊ „Ò —

(a) 4 (b) 6 (c) 5 (d) 7

14.

1
tan

2

e
d

1

x

x

x
∫
−

+

 is equal to : 1

(a)
1

tan
e c

x
−

+ (b) ex+c

(c) tan−1x+c (d) x tan−1x+c

 

1
tan

2

e
d

1

x

x

x
∫
−

+

 ’⁄UÊ’⁄ „Ò —

(a)
1

tan
e c

x
−

+ (b) ex+c

(c) tan−1x+c (d) x tan−1x+c

15. If matrices A=[2, −3], B=
3

2

 
 
 −

, C=[4, 5] and D=
4

5

 
 
 

−

 are given, then AB−CD

is :

(a) [−10, 31] (b) 78 (c) [3] (d) 3

 ÿÁŒ •Ê√ÿÍ„ A=[2, −3], B=
3

2

 
 
 −

, C=[4, 5] •ÊÒ⁄U D=
4

5

 
 
 

−

 „Ò¥, ÃÊ AB−CD „Ò —

(a) [−10, 31] (b) 78 (c) [3] (d) 3

1

1
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16. If two events X and Y are independent, then : 1

(a) they must be mutually exclusive

(b) sum of their probabilities is 1

(c) both option (a) and option (b) are correct

(d) both option (a) and option (b) are incorrect

ÿÁŒ ŒÊ ÉÊ≈UŸÊ∞° X •ÊÒ⁄U Y SflÃ¥òÊ „Ò¥, ÃÊ —

(a) X •ÊÒ⁄U Y ¬⁄US¬⁄U •¬fl¡Ë¸ „Ò¥–

(b) ©Ÿ∑§Ë ¬˝ÊÁÿ∑§ÃÊ•Ê¥ ∑§Ê ÿÊª 1 „Ò–

(c) ŒÊŸÊ¥ Áfl∑§À¬ (a) •ÊÒ⁄U (b) ‚„Ë „Ò¥–

(d) ŒÊŸÊ¥ Áfl∑§À¬ (a) •ÊÒ⁄U (b) ‚„Ë Ÿ„Ë¥ „Ò¥–

17. If the derivative of tan−1 (a+bx) takes the value 1 at x=0, then : 1

(a) 1+a2+b=0 (b) a2−b+1=0

(c) a+b2−1=0 (d) a−b2−1=0

 ÿÁŒ tan−1 (a+bx) ∑§ •fl∑§‹¡ ∑§Ê x=0 ¬⁄U ◊ÊŸ 1 „Ò, ÃÊ —

(a) 1+a2+b=0 (b) a2−b+1=0

(c) a+b2−1=0 (d) a−b2−1=0

18. f(x)=xx has a critical point at : 1

(a) x=e (b)
1

e
x= (c) x=1 (d) ex=

f(x)=xx ∑§Ê ∑˝§Ê¥ÁÃ∑§ Á’¥ŒÈ „Ò —

(a) x=e (b)
1

e
x= (c) x=1 (d) ex=
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Question numbers 19 and 20 are Assertion and Reason based questions. 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§•ÊÒ⁄U 20§•Á÷∑§ÕŸ ∞fl¥ Ã∑¸§ •ÊœÊÁ⁄UÃ ¬˝‡Ÿ „Ò¥– ŒÊ ∑§ÕŸ ÁŒ∞ ª∞ „Ò¥ Á¡Ÿ◊¥ ∞∑§ ∑§Ê
•Á÷∑§ÕŸ (A)§ ÃÕÊ ŒÍ‚⁄U ∑§Ê Ã∑¸§ (R) mÊ⁄UÊ •¥Á∑§Ã Á∑§ÿÊ ªÿÊ „Ò– ßŸ ¬˝‡ŸÊ¥ ∑§ ‚„Ë ©ûÊ⁄U ŸËø ÁŒ∞ ª∞
∑§Ê«UÊ¥ (a),  (b), (c)§ •ÊÒ⁄U (d)§◊¥ ‚ øÈŸ∑§⁄U ŒËÁ¡∞–

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

•Á÷∑§ÕŸ (A) •ÊÒ⁄U Ã∑¸§ (R) ŒÊŸÊ¥ ‚„Ë „Ò¥ •ÊÒ⁄U Ã∑¸§ (R), •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ ∑§⁄UÃÊ „Ò–

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

•Á÷∑§ÕŸ (A) •ÊÒ⁄U Ã∑¸§ (R) ŒÊŸÊ¥ ‚„Ë „Ò¥, ¬⁄UãÃÈU Ã∑¸§ (R), •Á÷∑§ÕŸ (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ Ÿ„Ë¥
∑§⁄UÃÊ „Ò–

(c) Assertion (A) is true, but Reason (R) is false.

•Á÷∑§ÕŸ (A) ‚„Ë „Ò, ¬⁄UãÃÈ Ã∑¸§ (R) ª‹Ã „Ò–

(d) Assertion (A) is false, but Reason (R) is true.

•Á÷∑§ÕŸ (A) ª‹Ã „Ò ¬⁄UãÃÈU Ã∑¸§ (R) ‚„Ë „Ò–

19. Assertion (A) : In a triangle ABC, AB BC CA 0

→ → → →

+ + = . 1

Reason (R) : If AB a , BC b
→→ → →

= = , then AC a b
→→ →

= + .

•Á÷∑§ÕŸ (A) — ∞∑§ ÁòÊ÷È¡ ABC ◊¥ AB BC CA 0

→ → → →

+ + =  „Ò–

Ã∑¸§ (R) : ÿÁŒ AB a , BC b
→→ → →

= =  „Ò, ÃÊ AC a b
→→ →

= +  „Ò–
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20. Assertion (A) : For matrices X and Y, (X+Y)2 ≠  X2+2XY+Y2. 1

Reason (R) : For matrices X and Y, XY=YX.

•Á÷∑§ÕŸ (A) — •Ê√ÿUÍ„ X •ÊÒ⁄U Y ∑§ Á‹∞, (X+Y)2 ≠  X2+2XY+Y2

Ã∑¸§ (R) : •Ê√ÿÍ„ X •ÊÒ⁄U Y ∑§ Á‹∞ XY=YX „Ò–

SECTION - B / πá«U  - π

This Section has VSA type of questions of 2 marks each.

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

21. (a) If matrix 
2 2

A
2 2

 
 
 

−

=

−

and A2=pA, then find the value of p. 2

ÿÁŒ •Ê√ÿÍ„ 
2 2

A
2 2

 
 
 

−

=

−

 •ÊÒ⁄U A2=pA „Ò, ÃÊ p ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

(b) If 
2 3 4 3

1 2 1 3

x x

x x

+ − −

=
− − −

, then find the value of x.

ÿÁŒ  
2 3 4 3

1 2 1 3

x x

x x

+ − −

=
− − −

 „Ò, ÃÊ x ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–
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22. (a) Find the value of : 1 12
cos sec cosec 2

3

 
 
 

− −

+ . 2

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ — 
1 12

cos sec cosec 2
3

 
 
 

− −

+

OR / •ÕflÊ

(b) Find the principal value of : 1 17 3
cos cos tan tan

6 4

   
   
   

− −
π π

+

◊ÈÈÅÿ ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ : 1 17 3
cos cos tan tan

6 4

   
   
   

− −
π π

+

23. If log log log ................. ,y x x x ∞= + + + then show that 
d 1

.
d (2 1)

y

x x y
=

−

ÿÁŒ log log log .................y x x x ∞= + + + „Ò, ÃÊ Œ‡ÊÊ¸ß∞ Á∑§ 
d 1

d (2 1)

y

x x y
=

−

24. Find a unit vector perpendicular to each of the vectors a
→
 and b

→

,

where a 5 6 2i j k
∧ ∧ ∧→

= + −  and b 7 6 2i j k
∧ ∧ ∧→

= + + .

∞∑§ ∞‚Ê ◊ÊòÊ∑§ ‚ÁŒ‡Ê ôÊÊÃ ∑§ËÁ¡∞ ¡Ê ¬˝àÿ∑§ a
→

 •ÊÒ⁄U b
→

 ∑§ ‹ê’flÃ˜ „Ò, ¡’Á∑§ a 5 6 2i j k
∧ ∧ ∧→

= + −

•ÊÒ⁄U b 7 6 2i j k
∧ ∧ ∧→

= + +  „Ò–

2

2
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25. The probability of finding a green signal on a busy crossing X is 30%. What is the
probability of finding a green signal on X on two consecutive days out of three ?

∞∑§ √ÿSÃ ∑˝§ÊÁ‚¥ª X ¬⁄U „⁄UÊ Á‚ªŸ‹ Á◊‹Ÿ ∑§Ë ¬˝ÊÁÿ∑§ÃÊ 30% „Ò– ß‚∑§Ë ÄÿÊ ¬˝ÊÁÿ∑§ÃÊ „Ò Á∑§ ÃËŸ ◊¥
‚ ‹ªÊÃÊ⁄U ŒÊ ÁŒŸ „⁄UÊ Á‚ªŸ‹ Á◊‹ªÊ ?

SECTION - C / πá«U  - ª

This section consists of SA type questions of 3 marks each.

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

26. (a) Solve the differential equation : 3

(x2−y2) dx+2xy dy=0

•fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê „‹ ∑§ËÁ¡∞ —

(x2−y2) dx+2xy dy=0

OR / •ÕflÊ

(b) Solve the differential equation :
d

log 2 log
d

y
x x y x

x
+ =

•fl∑§‹ ‚◊Ë∑§⁄UáÊ d
log 2 log

d

y
x x y x

x
+ =  ∑§Ê „‹ ∑§ËÁ¡∞ —

27. (a) Find : 
2

4 2
 d

12

x

x

x x
∫
− −

3

ôÊÊÃ ∑§ËÁ¡∞ — 
2

4 2
 d

12

x

x

x x
∫
− −

OR / •ÕflÊ

(b) Find  : 
( )

1

3
2 2

sin
d

1

x

x

x

∫
−

−

ôÊÊÃ ∑§ËÁ¡∞ — 
( )

1

3
2 2

sin
d

1

x

x

x

∫
−

−

2
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28. Find the intervals in which the function f(x)=sinx−cosx, 0 < x < 2π is increasing
or decreasing.

fl •¥Ã⁄UÊ‹ ôÊÊÃ ∑§ËÁ¡∞, Á¡Ÿ◊¥U »§‹Ÿ  f(x)=sinx−cosx, 0 < x < 2π, flœ¸◊ÊŸ „Ò ÿÊ OÊ‚◊ÊŸ „Ò–

29. Find the value of 
( )

1
3 31

4

1 3

d .
x x

x

x
∫
−

3

( )
1

3 31

4

1 3

d
x x

x

x
∫
−

 ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞

30. (a) Differentiate 
( )

4

2

6

3 5

x x
y

x

+
=

+

 with respect to x. 3

( )

4

2

6

3 5

x x
y

x

+
=

+

 ∑§Ê x ∑§ ‚Ê¬ˇÊ •fl∑§‹Ÿ ∑§ËÁ¡∞–

OR / •ÕflÊ

(b) Function f(x) is defined as :  

3a b, if 1

( ) 22, if 1

5a 2b, if 1.

x x

f x x

x x

>


 <

+

= =

−

If f(x) is continuous at x=1, then find the values of a and b.

»§‹Ÿ f(x) ß‚ ¬˝∑§Ê⁄U ¬Á⁄U÷ÊÁ·Ã „Ò —  

3a b, 1

( ) 22, 1

5a 2b, 1.

x x

f x x

x x

>

<







+

= =

−

ÿÁŒ

ÿÁŒ

ÿÁŒ

ÿÁŒ f(x), x=1 ¬⁄U ‚¥ÃÃ „Ò, ÃÊ a •ÊÒ⁄U  b ∑§ ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–

3
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31. Vectors a 5 5 and b 7i j k i j k
→→ ∧ ∧ ∧ ∧ ∧ ∧

= − + =λ − +  are given. Find λ so that a b
→→

+ and a b
→→

−

are perpendicular to each other.

‚ÁŒ‡Ê a 5 5i j k
→ ∧ ∧ ∧

= − +  •ÊÒ⁄ b 7i j k
→ ∧ ∧ ∧

=λ − +  ÁŒ∞ ª∞ „Ò¥– λ ∑§Ê ∞‚Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚‚

a b
→→

+ •ÊÒ⁄U a b
→→

−  ¬⁄US¬⁄U ‹ê’flÃ˜ „Ê ¡Ê∞–

SECTION - D / πá«U - ÉÊ

This section consists of LA type questions of  5 marks each.

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

32. Solve the following linear programming problem graphically,
Maximise  Z =10500x+9000y

subject to x+y ≤ 50

20x+10y ≤  800

x / 0, y / 0.

ÁŸêŸ ⁄ÒUÁπ∑§ ‚◊Ë∑§⁄UáÊ ∑§Ê ª˝Ê»§ mÊ⁄UÊ „‹ ∑§ËÁ¡∞–

√ÿfl⁄UÊœÊ¥

x+y ≤ 50

20x+10y ≤  800

x / 0, y / 0

∑§ •¥Ãª¸Ã Z =10500x+9000y ∑§Ê •Áœ∑§Ã◊Ë∑§⁄UáÊ ∑§ËÁ¡∞–

33. Using integration, find the area enclosed by the circle x2+y2=4 and the lines
x=−1 and x=1.

‚◊Ê∑§‹Ÿ ∑§ ¬˝ÿÊª ‚, flÎûÊ x2+y2=4 ÃÕÊ ⁄UπÊ•Ê¥ x=−1 ÃÕÊ x=1 ∑§ ’Ëø ÁÉÊ⁄U ̌ ÊòÊ ∑§Ê ̌ ÊòÊ»§‹
ôÊÊÃ ∑§ËÁ¡∞–

3

5

5
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34. (a) Find the shortest distance between the lines 5

( ) ( ) ( )r 1 2 1i j k
→ ∧ ∧ ∧

= +λ + −λ + +λ  and ( ) ( ) ( )r 2 2 1 1 2i j k
→ ∧ ∧ ∧

= + µ +− +µ +− + µ

⁄UπÊ•Ê¥ ( ) ( ) ( )r 1 2 1i j k
→ ∧ ∧ ∧

= +λ + −λ + +λ  •ÊÒ⁄U

( ) ( ) ( )r 2 2 1 1 2i j k
→ ∧ ∧ ∧

= + µ +−+µ +− + µ  ∑§ ’Ëø ∑§Ë ãÿÍŸÃ◊ ŒÍ⁄UË ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

(b) Find the coordinates of foot of perpendicular drawn from the point

P (2, 4, −1) on the line 
5 3 6

1 4 9

x y z+ + −
= =

−

.  Also, find the distance of P from

the line.

Á’¥ŒÈ P (2, 4, −1) ‚ ⁄UπÊ 5 3 6

1 4 9

x y z+ + −
= =

−

 ¬⁄U πË¥ø ª∞ ‹ê’ ∑§ ¬ÊŒ ∑§ ÁŸŒ¸‡ÊÊ¥∑§ ôÊÊÃ

∑§ËÁ¡∞– Á’ãŒÈ P ∑§Ë ŒË ªß¸ ⁄UπÊ ‚ ŒÍ⁄UË ÷Ë ôÊÊÃ ∑§ËÁ¡∞–

35. (a) Let Z be the set of all integers and R be the relation on Z defined as

 R={(a, b) : a, b e Z and (a−b) is divisible by 5}.  Prove that R is an equivalence
relation.

◊ÊŸÊ Á∑§ Z ‚÷Ë ¬ÍáÊÊZ∑§Ê¥ ∑§Ê ‚◊ÈìÊÿ „Ò •ÊÒ⁄U Z ¬⁄U ‚¥’¥œ R ß‚ ¬˝∑§Ê⁄U ¬Á⁄U÷ÊÁ·Ã „Ò
R={(a, b) : a, b e Z •ÊÒ⁄U (a−b) 5 ‚ ÷Êíÿ „Ò} Á‚h ∑§ËÁ¡∞ Á∑§ R ∞∑§ ÃÈÀÿÃÊ ‚¥’¥œ „Ò–

OR / •ÕflÊ

(b) Show that f : N → N given by 
1, if isodd

( ) ,
1, if iseven

x x
f x

x x





+

=
−

 is bijective.

Œ‡ÊÊ¸ß∞ Á∑§ f : N → N, 
1,

( ) ,
1,

x x
f x

x x





+

=

−

ÿÁŒ Áfl·◊ „Ò

ÿÁŒ ‚◊  „Ò  mÊ⁄UÊ ¬Á⁄U÷ÊÁ·Ã »§‹Ÿ ∞∑Ò§∑§Ë

•Êë¿UÊŒË „Ò–

5
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SECTION - E / πá«U - æ§
This section consists of 3 case study based questions of 4 marks each.

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

36. The management committee of a residential colony decided to award some of its
members (say x) for honesty, some (say y) for helping others and some others
(say z) for supervising the workers to keep the colony neat and clean. Three times
the sum of the awardees for helping others and supervision added to two times
the number of awardee for honesty is 33. If the sum of the number of awardees for
honesty and supervision is twice the number of awardees for helping others,
answer the following questions :
(i) Represent, “Three times the sum of the awardees for helping others and

supervision added to two times the number of awardees for honesty is 33” in
equation form.

(ii) Represent, “The sum of the number of awarderes for honesty and supervision
is twice the number of awardees for helping others” in equation form.

(iii) (a) Let sum of awardees is 12. Then solve these three equations  using
matrices to find x, y and z.

OR
(b) If 3x+4y+3z=40, then using matrices solve the three equations for x,

y and z.

∞∑§ •ÊflÊ‚Ëÿ ∑§Ê‹ÊŸË ∑§Ë ¬˝’¥œŸ ∑§◊≈UË Ÿ ÁŸ‡øÿ Á∑§ÿÊ Á∑§ fl„ •¬Ÿ ∑È§¿U ‚ŒSÿÊ ¥
(◊ÊŸÊ  x)∑§Ê ß¸◊ÊŸŒÊ⁄UË, ∑È§¿U (◊ÊŸÊ y) ∑§Ê ŒÍ‚⁄UÊ¥ ∑§Ë ‚„ÊÿÃÊ ∑§⁄UŸ ∑§ Á‹∞ •ÊÒ⁄U ∑È§¿U •ãÿÊ¥
(◊ÊŸÊ z) ∑§Ê ∑§Ê‹ÊŸË ∑§Ê ‚È¥Œ⁄U •ÊÒ⁄U Sflë¿U ⁄UπŸ ∑§ Á‹∞ ∑§Êÿ¸ÿÈÄÃ ∑§◊¸øÊÁ⁄UÿÊ¥ ∑§Ê ÁŸ⁄UËˇÊáÊ ∑§⁄UŸ flÊ‹Ê¥
∑§Ê ŒªÊ– ŒÍ‚⁄UÊ¥ ∑§Ë ‚„ÊÿÃÊ •ÊÒ⁄U ÁŸ⁄UËˇÊáÊ ∑§⁄UŸ ∑§ Á‹∞ ¬ÊÁ⁄UÃÊÁ·∑§ ¬˝ÊåÃ ∑§⁄UŸ flÊ‹Ê¥ ∑§ ÃËŸ ªÈŸ ◊¥,
ß¸◊ÊŸŒÊ⁄UË ∑§ Á‹∞ ¬ÊÁ⁄UÃÊÁ·∑§ ¬˝ÊåÃ ∑§⁄UŸ flÊ‹Ê¥ ∑§ ŒÈªÈŸ ∑§Ê ¡Ê«∏Ÿ ¬⁄U 33 ¬˝ÊåÃ „ÊÃÊ „Ò– ÿÁŒ ß¸◊ÊŸŒÊ⁄UË
•ÊÒ⁄U ÁŸ⁄UËˇÊáÊ ∑§ Á‹∞ ¬ÊÁ⁄UÃÊÁ·∑§ ¬˝ÊåÃ ∑§⁄UŸ flÊ‹Ê¥ ∑§Ë ‚¥ÅÿÊ, ŒÍ‚⁄UÊ¥ ∑§Ë ◊ŒŒ ∑§⁄UŸ flÊ‹Ê¥ ‚ ŒÈªÈŸË „Ò,
ÃÊ ÁŸêŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞–
(i) ““ŒÍ‚⁄UÊ¥ ∑§Ë ‚„ÊÿÃÊ •ÊÒ⁄U ÁŸ⁄UËˇÊáÊ ∑§⁄UŸ ∑§ Á‹∞ ¬ÊÁ⁄UÃÊÁ·∑§ ¬˝ÊåÃ ∑§⁄UŸ flÊ‹Ê¥ ∑§ ÃËŸ ªÈŸ ◊¥,

ß¸◊ÊŸŒÊ⁄UË ∑§ Á‹∞ ¬ÊÁ⁄UÃÊÁ·∑§ ¬˝ÊåÃ ∑§⁄UŸ flÊ‹Ê¥ ∑§ ŒÈªÈŸ ◊¥ ∑§Ê ¡Ê«∏Ÿ ¬⁄ 33 U¬˝ÊåÃ „ÊÃÊ „Ò”” ∑§Ê
‚◊Ë∑§⁄UáÊ ∑§ M§¬ ◊¥ ¬˝ŒÁ‡Ê¸Ã ∑§ËÁ¡∞–

(ii) ““ß¸◊ÊŸŒÊ⁄UË •ÊÒ⁄U ÁŸ⁄UËˇÊáÊ ∑§ Á‹∞ ¬ÊÁ⁄UÃÊÁ·∑§ ¬˝ÊåÃ ∑§⁄UŸ flÊ‹Ê¥ ∑§Ë ‚¥ÅÿÊ, ŒÍ‚⁄UÊ¥ ∑§Ë ◊ŒŒ ∑§⁄UŸ
flÊ‹Ê¥ ‚ ŒÈªÈŸË „Ò”” ∑§Ê ‚◊Ë∑§⁄UáÊ ∑§ M§¬ ◊¥ ¬˝ŒÁ‡Ê¸Ã ∑§ËÁ¡∞–

(iii) (a) ◊ÊŸÊ Á∑§ ∑È§‹ ß¸ŸÊ◊ ¬ÊŸ flÊ‹Ê¥ ∑§Ë ‚¥ÅÿÊ 12 „Ò, ÃÊ •Ê√ÿÍ„ ÁflÁœ ‚ ßŸ ÃËŸ ‚◊Ë∑§⁄UáÊÊ¥ ‚
x, y •ÊÒ⁄U z ôÊÊÃ ∑§ËÁ¡∞–

•ÕflÊ
(b) ÿÁŒ 3x+4y+3z=40 „Ò, ÃÊ •Ê√ÿÍ„Ê¥ ∑§ ©¬ÿÊª ‚ ÃËŸÊ ‚◊Ë∑§⁄UáÊÊ¥ ∑§Ê „‹ ∑§⁄U∑§ x, y

•ÊÒ⁄U  z ¬˝ÊåÃ ∑§ËÁ¡∞–

1

1

2

1

1

2
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37. Electricity is very important in our lives. We daily use bulbs. A company has three
machines X, Y and Z, which manufacture 50%, 40% and 10% bulbs respectively.
Owner hired an expert to know the quality of bulbs, who noticed that 2%, 1% and
3% of the bulbs produced by machines X, Y and Z respectively are defective. A
bulb is picked up at random from the total production and found to be defective.
Now answer the following questions.

(i) Find the probability of (a) selecting a bulb produced by machine X, (b) selecting
a bulb produced by machine Y.

(ii) Write the probability that machine Z produced defective bulb. 1

(iii) (a) Find the probability that picked defective bulb was produced by machine
X.

OR

(b) Find the probability that picked defective bulb was produced by machine
Z.

„◊Ê⁄U ¡ËflŸ ◊¥ Á’¡‹Ë ∑§Ê ’„ÈÃ ◊„ûfl „Ò– „◊ ¬˝ÁÃÁŒŸ ’À’Ê¥ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „Ò¥– ∞∑§ ∑§ê¬ŸË ∑§ ¬Ê‚
ÃËŸ ◊‡ÊËŸ¥ X, Y •ÊÒ⁄U Z „Ò¥, ¡Ê Á∑§ ∑˝§◊‡Ê— 50%, 40% •ÊÒ⁄U 10% ’À’Ê¥ ∑§Ê ©à¬ÊŒŸ ∑§⁄UÃË „Ò¥– ◊ÊÁ‹∑§
Ÿ ∞∑§ Áfl‡Ê·ôÊ ∑§Ê ’À’Ê¥ ∑§Ë ªÈáÊflÃÊ ∑§Ë ¡Ê°ø ∑§ Á‹∞ ÁŸÿÈÄÃ Á∑§ÿÊ •ÊÒ⁄U ©‚Ÿ äÿÊŸ ÁŒÿÊ Á∑§ X, Y
•ÊÒ⁄ ZU mÊ⁄UÊ ©à¬ÊÁŒÃ ’À’Ê¥ ◊¥ ∑˝§◊‡Ê— 2%, 1% •ÊÒ⁄U 3% ’À’ π⁄UÊ’ „Ò– ∑È§‹ ©à¬ÊŒŸ ◊¥ ‚ ∞∑§ ’À’
∑§Ê øÈŸÊ ªÿÊ •ÊÒ⁄U fl„ π⁄UÊ’ ÁŸ∑§‹Ê– •’ ÁŸêŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞–

(i) ¬˝ÊÁÿ∑§ÃÊ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ (a) ◊‡ÊËŸ X ∑§Ê ∞∑§ ’À’ øÈŸŸ ∑§Ë •ÊÒ⁄U (b) ◊‡ÊËŸ Y ∑§Ê ∞∑§ ’À’
øÈŸŸ ∑§Ë–

(ii) ¬˝ÊÁÿ∑§ÃÊ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ ◊‡ÊËŸ Z Ÿ π⁄UÊ’ ’À’ ©à¬ÊÁŒÃ Á∑§ÿÊ– 1

(iii) (a) ¬˝ÊÁÿ∑§ÃÊ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ øÈŸÊ ªÿÊ π⁄UÊ’ ’À’ ◊‡ÊËŸ X Ÿ ©à¬ÊÁŒÃ Á∑§ÿÊ ÕÊ– 2

•ÕflÊ

(b) ¬˝ÊÁÿ∑§ÃÊ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ øÈŸÊ ªÿÊ π⁄UÊ’ ’À’ ◊‡ÊËŸ Z Ÿ ©à¬ÊÁŒÃ Á∑§ÿÊ ÕÊ–

2

1

1
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38. Walking is very good for a person’s health. So, two friends decided that they will
go daily for a walk. They visited nearby parks and were attracted to a big park
which mentioned that this park is in shape of an ellipse and can be written as
x2+4y2=16. These two friends tried to find out what will be measurement of the
sides of the greatest rectangle that can be drawn in it. Answer these questions to
help them.

(i) If length of the rectangle is 2x and breadth is 2y, then write area A of rectangle
in terms of x.

(ii) Find x when 
dA

0
dx

= . 1

(iii) (a) Find the dimensions of the rectangle which has maximum area, using
first derivative test.

OR

(b) Find the dimensions of rectangle which has maximum area, using second
derivative test.

∞∑§ √ÿÁÄÃ ∑§ SflÊSâÿ ∑§ Á‹∞ ‚Ò⁄U ∑§⁄UŸÊ ’„ÈÃ •ë¿UÊ „ÊÃÊ „Ò– •Ã— ŒÊ Á◊òÊÊ¥ Ÿ ÁŸ‡øÿ Á∑§ÿÊ Á∑§ fl
¬˝ÁÃÁŒŸ ‚Ò⁄U ∑§⁄U¥ª– fl ¬Ê‚ ∑§ ¬Ê∑§ÊZ ◊¥ ª∞ •ÊÒ⁄U ∞∑§ ’«∏ ¬Ê∑¸§ Ÿ ©Ÿ∑§Ê •Ê∑§Á·¸Ã Á∑§ÿÊ Á¡‚ ◊¥ Á‹πÊ
„È•Ê ÕÊ Á∑§ ß‚∑§Ê •Ê∑§Ê⁄U ŒËÉÊ¸flÎûÊ ∑§Ê „Ò •ÊÒ⁄U ß‚ ‚◊Ë∑§⁄UáÊ M§¬ ◊¥ x2+4y2=16 Á‹πÊ ¡Ê ‚∑§ÃÊ „Ò–
ßŸ ŒÊ Á◊òÊÊ¥ Ÿ ÿ„ ¡ÊŸŸ ∑§Ë ∑§ÊÁ‡Ê‡Ê ∑§Ë Á∑§ ß‚∑§ •¥Œ⁄U ÿÁŒ ‚’‚ ’«∏Ê •ÊÿÃ πË¥øÊ ¡Ê∞, ÃÊ ©‚∑§Ë
÷È¡Ê•Ê¥ ∑§Ê ÄÿÊ ◊Ê¬ „ÊªÊ? ©Ÿ∑§Ë ‚„ÊÿÃÊ ∑§ Á‹∞ ÁŸêŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞ —

(i) ÿÁŒ •ÊÿÃ ∑§Ë ‹¥’Êß¸ 2x •ÊÒ⁄U øÊÒ«∏Êß¸ 2y „Ò, ÃÊ •ÊÿÃ ∑§ ˇÊòÊ»§‹ A ∑§Ê x ∑§ ¬ŒÊ¥ ◊¥ Á‹Áπ∞–

(ii) ¡’ 
dA

0
dx

=  „Ò, ÃÊ x ôÊÊÃ ∑§ËÁ¡∞– 1

(iii) (a) ¬˝Õ◊ •fl∑§‹¡ ¬⁄UËˇÊáÊ mÊ⁄UÊ ©‚ •ÊÿÃ ∑§Ë Áfl◊Ê∞° ôÊÊÃ ∑§ËÁ¡∞ Á¡‚∑§Ê ̌ ÊòÊ»§‹ •Áœ∑§Ã◊
„Ò–

•ÕflÊ

(b) ÁmÃËÿ •fl∑§‹¡ ¬⁄UËˇÊáÊ mÊ⁄UÊ •Áœ∑§Ã◊ ˇÊòÊ»§‹ flÊ‹ •ÊÿÃ ∑§Ë Áfl◊Ê∞° ôÊÊÃ ∑§ËÁ¡∞–

- o O o -

1

2

1

2


