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MATHEMATICS

ªÁáÊÃ
(311)

Day and Date of Examination :

(¬⁄UËˇÊÊ ∑§Ê ÁŒŸ fl ÁŒŸÊ¥∑§)

Signature of Invigilators :

(ÁŸ⁄UËˇÊ∑§Ê¥ ∑§ „SÃÊˇÊ⁄U) 1. 

2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.
2. Please check the Question Paper to verify that the total pages and total number of questions contained in the

Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/OSS/2-A on the Answer-Book.
5. (a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.

(b) If you choose to write the answer in the language other than Hindi and English, the responsibility for any
errors/mistakes in understanding the question will be yours only.

‚Ê◊Êãÿ •ŸÈŒ‡Ê —
1. ¬⁄UËˇÊÊÕË¸ ¬˝‡Ÿ-¬òÊ ∑§ §¬„‹ ¬Îc∆U ¬⁄U •¬ŸÊ •ŸÈ∑˝§◊Ê¥∑§ •fl‡ÿU Á‹π¥–
2. ∑Î§¬ÿÊ ¬˝‡Ÿ-¬òÊ ∑§Ê ¡ÊÚ°ø ‹¥ Á∑§ ¬˝‡Ÿ-¬òÊ ∑§ ∑È§‹ ¬Îc∆UÊ¥ ÃÕÊ ¬˝‡ŸÊ¥ ∑§Ë ©ÃŸË „Ë ‚¥ÅUÿÊ „Ò Á¡ÃŸË ¬˝Õ◊ ¬Îc∆ ∑ §‚’‚ ™§¬⁄U ¿U¬Ë „Ò– ß‚

’ÊÃ ∑§Ë ¡ÊÚ°ø ÷Ë ∑§⁄U ‹¥ Á∑§ ¬˝‡Ÿ ∑˝ Á◊∑§ UM§¬ ◊¥ „Ò¥–
3. § ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ◊¥ ¬„øÊŸ-Áøq ’ŸÊŸ •ÕflÊ ÁŸÁŒ¸c≈U SÕÊŸÊ¥ ∑§§•ÁÃÁ⁄UÄÃ ∑§„Ë¥ ÷Ë •ŸÈ∑˝§◊Ê¥∑§ Á‹πŸ ¬⁄U ¬⁄UËˇÊÊÕË¸ ∑§Ê •ÿÊÇÿ ∆U„⁄UÊÿÊ

¡ÊÿªÊ–
4. •¬ŸË ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ¬⁄U ¬˝‡Ÿ-¬òÊ ∑§Ë ∑§Ê«U ‚¥ÅÿÊ 64/OSS/2-A Á‹π¥–
5. (∑§) ¬˝‡Ÿ-¬òÊ ∑§fl‹ Á„¥ŒË/•¥ª˝¡Ë ◊¥ „Ò–  Á»§⁄U ÷Ë, ÿÁŒ •Ê¬ øÊ„¥ ÃÊ ŸËø ŒË ªß¸ Á∑§‚Ë ∞∑§ ÷Ê·Ê ◊¥ ©ûÊ⁄ Œ ‚∑§Ã „Ò¥ —

•¥ª˝¡Ë, Á„¥ŒË, ©ŒÍ¸, ¬¥¡Ê’Ë, ’°ª‹Ê, ÃÁ◊‹, ◊‹ÿÊ‹◊, ∑§ãŸ«∏, Ã‹ÈªÈ, ◊⁄UÊ∆UË, ©Á«∏ÿÊ, ªÈ¡⁄UÊÃË, ∑§Ê¥∑§áÊË, ◊ÁáÊ¬È⁄UË, •‚Á◊ÿÊ,
Ÿ¬Ê‹Ë, ∑§‡◊Ë⁄UË, ‚¥S∑Î§Ã§•ÊÒ⁄U Á‚¥œË–
∑Î§¬ÿÊ ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ÁŒ∞ ª∞ ’ÊÚÄ‚ ◊¥ Á‹π¥ Á∑§ •Ê¬ Á∑§‚ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹π ⁄U„ „Ò¥–

(π) ÿÁŒ •Ê¬ Á„¥ŒË ∞fl¥ •¥ª˝¡Ë ∑§ •ÁÃÁ⁄UÄÃ Á∑§‚Ë •ãÿ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹πÃ „Ò¥ ÃÊ ¬˝‡Ÿ ∑§Ê ‚◊¤ÊŸ ◊¥ „ÊŸ flÊ‹Ë
òÊÈÁ≈UÿÊ¥/ª‹ÁÃÿÊ¥ ∑§Ë Á¡ê◊UŒÊ⁄Ë ∑ fl‹ •Ê¬∑§Ë „ÊªË–

This Question Paper consists of 33 questions [ Section-A (10) + Section-B (6)   + Section-C (12) +
Section-D (5) ] and 11 printed pages and a Graph Sheet.

ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ 33 ¬˝‡Ÿ [ πá«U-• (10) + πá«U-’ (6) + πá«U-‚ (12) + πá«U-Œ (5) ] ÃÕÊ 11 ◊ÈÁŒ˝Ã ¬Îc∆U „Ò¥ •ÊÒ⁄U ∞∑§
ª˝Ê»§ ‡ÊË≈U „Ò–

Roll No.

•ŸÈ∑˝§◊Ê¥∑§
Code No.

∑§Ê«U Ÿ¥.
64/OSS/2

SET/‚≈ A
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MATHEMATICS

ªÁáÊÃ

(311)

Time : 3 Hours ] [ Maximum Marks : 100

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 100

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

(ii) Question Nos. 1 to 10 in Section ‘A’ are multiple-choice questions (MCQ). Each question
carries 1 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 extra time is allotted for
attempting these questions.

(iii) Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and carry 2
marks each.

(iv) Question Nos. 17 to 28 in Section ‘C’ are short-answer questions and carry 4 marks
each.

(v) Question Nos. 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.

ÁŸŒ¸‡Ê — (i) ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ ∑È§‹ 33 ¬˝‡Ÿ „Ò¥, ¡Ê øÊ⁄U πá«UÊ¥ “•”, “’”, “‚” ÃÕÊ “Œ” ◊¥ Áfl÷ÊÁ¡Ã „Ò¥–

(ii) πá«U-“•” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ ¬˝‡Ÿ „Ò¥, Á¡Ÿ◊¥ ¬˝àÿ∑§ ∑§ Á‹∞ 1 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò–
¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ (A), (B), (C) ÃÕÊ (D) øÊ⁄U Áfl∑§À¬ ÁŒ∞ ª∞ „Ò¥, Á¡Ÿ◊¥ ∑§Êß¸ ∞∑§ ‚„Ë „Ò–  •Ê¬∑§Ê ‚„Ë
Áfl∑§À¬ øÈŸŸÊ „Ò ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ (A), (B), (C) •ÕflÊ (D) ¡Ê ‚„Ë „Ê, ©ûÊ⁄U ∑§ M§¬ ◊¥ Á‹πŸÊ
„Ò–  ßŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒŸ ∑§ Á‹∞ ∑§Êß¸ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡Ê∞ªÊ–

(iii) πá«U-“’” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 11 ‚ 16 Ã∑§ •ÁÃ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 2 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(iv) πá«U-“‚” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 17 ‚ 28 Ã∑§ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 4 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(v) πá«U-“Œ” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 29 ‚ 33 Ã∑§ ŒËÉÊ¸ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 6 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(vi) ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥–  ¬ÍáÊ¸ ¬˝‡Ÿ-¬òÊ ◊¥ Áfl∑§À¬ Ÿ„Ë¥ „Ò, Á»§⁄U ÷Ë ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ „Ò¥–  ∞‚
‚÷Ë ¬˝‡ŸÊ¥ ◊¥ ‚ •Ê¬∑§Ê ∞∑§ „Ë Áfl∑§À¬ „‹ ∑§⁄UŸÊ „Ò–
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3  [ Contd...64/OSS/2-311-A ]

SECTION - A

πá«U - •

1. If A is a skew symmetric matrix of order 3, then A  is equal to : 1

ÿÁŒ A ∑§ÊÁ≈U 3 ∑§Ë ∞∑§ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„ „Ò, ÃÊ A  ’⁄UÊ’⁄U „Ò —

(A) 0 (B) −1 (C) 1 (D) −2

2. Function 
2 ( 2)

( )
( 3) ( 4)

x x
f x

x x

−

=

− −
 is discontinuous at : 1

(A) 0 and 2 (B) 3 and 4 (C) 0, 2, 3 and 4 (D) 2 and 4

»§‹Ÿ 
2 ( 2)

( )
( 3) ( 4)

x x
f x

x x

−

=

− −
 •‚ÃÃ „Ò —

(A) 0 •ÊÒ⁄U 2 ¬⁄U (B) 3 •ÊÒ⁄U 4 ¬⁄U (C) 0, 2, 3 •ÊÒ⁄U 4 ¬⁄U (D) 2 •ÊÒ⁄U 4 ¬⁄U

3. If x=a sin t and y=a cos t, then the value of 
d

d

y

x
 at t=0 is : 1

ÿÁŒ x=a sin t, y=a cos t „Ò, ÃÊ t=0 ¬⁄U 
d

d

y

x
 ∑§Ê ◊ÊŸ „ÊªÊ —

(A) −1 (B) 1 (C) − cot t (D) 0

4. ∫
 1

 1

dx x
−

 is equal to : 1

∫
 1

 1

dx x
−

 ’⁄UÊ’⁄U „Ò —

(A) −1 (B) 1 (C)
1

2
(D) 0
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4  [ Contd...64/OSS/2-311-A ]

5. Integrating factor of the differential equation 
d

sec tan 
d

y
y x x

x
+ =  is : 1

•fl∑§‹ ‚◊Ë∑§⁄UáÊ 
d

sec tan 
d

y
y x x

x
+ =  ∑§Ê ‚◊Ê∑§‹Ÿ ªÈáÊ∑§ „Ò —

(A) sec x−tan x (B) log sec tan x x+

(C) sec x+tan x (D) sec x

6. The distance of the origin from the plane x+y+z=3, is : 1

◊Í‹ Á’¥ŒÈ ‚ ‚◊Ã‹ x+y+z=3 ∑§Ë ŒÍ⁄UË „Ò —

(A) 3 (B) 3 (C)
1

3
(D)

1

3

7. Points on the curve 
22

1
9 16

yx
+ =  where tangents are parallel to x - axis, are : 1

(A) (0, 4) and (0, −4) (B) (4, 0) and (−4, 0)

(C) (0, 4) and (−4, 0) (D) (4, 0) and (0, −4)

fl∑˝§ 
22

1
9 16

yx
+ =  ∑§ Á’¥ŒÈ, Á¡Ÿ ¬⁄U S¬‡Ê¸ ⁄UπÊ∞°, x - •ˇÊ ∑§ ‚◊ÊãÃ⁄U „Ò, „Ò¥ —

(A) (0, 4) ÃÕÊ (0, −4) (B) (4, 0) ÃÕÊ (−4, 0)

(C) (0, 4) ÃÕÊ (−4, 0) (D) (4, 0) ÃÕÊ (0, −4)

8. Maximum value of f (x)=x2−4x in [0, 1] is : 1

•ãÃ⁄UÊ‹ [0, 1] ¬⁄U »§‹Ÿ f (x)=x2−4x ∑§Ê ©ìÊÃ◊ ◊ÊŸ „Ò —

(A) −3 (B) 4 (C) −4 (D) 0

9. Interval in which f (x)=2x3+3x2−12x+5 is increasing, is : 1

•ãÃ⁄UÊ‹, Á¡‚◊¥ »§‹Ÿ f (x)=2x3+3x2−12x+5 flœ¸◊ÊŸ „Ò, „Ò¥ —

(A) (−2, 1) (B) (−1, 1) (C) (−2, −1) (D) R − (−2, 1)
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5  [ Contd...64/OSS/2-311-A ]

10. “Contrapositive” of the statement ‘if x is composite number, then it has more than two factors’
is :

(A) if x is not a composite number, then it has more than two factors

(B) if x is not a composite number, then it has only two factors

(C) if x has exactly two factors, then x is not a composite number

(D) if x is a composite number, then it has more than four factors

∑§ÕŸ ““ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ „Ò, ÃÊ ß‚∑§ ŒÊ ‚ •Áœ∑§ ªÈáÊŸπ¥«U „Ê¥ª”” ∑§Ê ¬˝ÁÃœŸÊà◊∑§ „ÊªÊ —

(A) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò, ÃÊ ß‚∑§ ŒÊ ‚ •Áœ∑§ ªÈáÊŸπ¥« „Ê¥ª

(B) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò, ÃÊ ß‚∑§ ∑§fl‹ ŒÊ ªÈáÊŸπ¥«U „Ê¥ª

(C) ÿÁŒ x ∑§ ŒÊ ªÈáÊŸπ¥«U „Ò¥, ÃÊ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò

(D) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ „Ò, ÃÊ ß‚∑§ øÊ⁄U ‚ •Áœ∑§ ªÈáÊŸπ¥«U „Ê¥ª

SECTION - B

πá«U - ’

11. Solve the matrix equation 
2 3 1

1 1 3

x

y

    
    

    

−

= . 2

•Ê√ÿÍ„ ‚◊Ë∑§⁄UáÊ 
2 3 1

1 1 3

x

y

    
    

    

−

=  ∑§Ê „‹ ∑§ËÁ¡∞–

OR / •ÕflÊ

Find the inverse of the matrix 
2 3

A =
2 4

 
 
 

.

•Ê√ÿÍ„ 
2 3

A =
2 4

 
 
 

 ∑§Ê √ÿÈà∑˝§◊ ôÊÊÃ ∑§ËÁ¡∞–

1
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6  [ Contd...64/OSS/2-311-A ]

12. If y=xx 
cos

 
x, then find 

d

d

y

x
. 2

ÿÁŒ y=xx 
cos

 
x „Ò, ÃÊ 

d

d

y

x
 ôÊÊÃ ∑§ËÁ¡∞–

13. Find the ratio in which the line segment joining the points (2, −4, 5) and (7, −2, 3) is divided
by xy - plane.

•ŸÈ¬ÊÃ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚◊¥ Á’ãŒÈ•Ê¥ (2, −4, 5) ÃÕÊ (7, −2, 3) ∑§Ê Á◊‹ÊŸ flÊ‹Ë ⁄UπÊ, xy Ã‹ ∑§Ê ∑§Ê≈UÃË „Ò–

14. Evaluate : 
0

e e 2
lim

sin

x x

x

x

x→

−

− −

. 2

0

e e 2
lim

sin

x x

x

x

x→

−

− −

 ôÊÊÃ ∑§ËÁ¡∞–

15. If 3

→

=a , b 2

→

=  and a . b 3

→→

= , then find the value of a b

→→

× . 2

ÿÁŒ 3

→

=a , b 2

→

=  •ÊÒ⁄U a . b 3

→→

=  „Ò, ÃÊ a b

→→

×  ∑§Ê ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞–

16. Combine the following statements using “if and only if” : 2

p : If a parallelogram is a rhombus, then all its four sides are equal.

q : If four sides of a parallelogram are equal then the parallelogram is a rhombus.

ÁŸêŸÁ‹ÁπÃ ∑§ÕŸÊ¥ ∑§Ê ““ÿÁŒ •ÊÒ⁄U ∑§fl‹ ÿÁŒ”” ∑§ M§¬ ◊¥ Á‹Áπ∞ —

p : ÿÁŒ ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡, ‚◊øÃÈ÷È¸¡ „Ò, ÃÊ ß‚∑§Ë øÊ⁄UÊ¥ ÷È¡Ê∞° ∞∑§ ‚◊ÊŸ „Ê¥ªË–

q : ÿÁŒ ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡ ∑§Ë øÊ⁄UÊ¥ ÷È¡Ê∞° ∞∑§ ‚◊ÊŸ „Ê, ÃÊ ÿ„ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡, ∞∑§ ‚◊øÃÈ÷È¸¡ „ÊªË–

2
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SECTION - C

πá«U - ‚

17. Prove that 1 1 11 2 1 4
tan tan sin

4 9 2 5

− − −

+ = . 4

Á‚h ∑§ËÁ¡∞ Á∑§ 1 1 11 2 1 4
tan tan sin

4 9 2 5

− − −

+ = –

18. A relation R is defined on the set N by “aRb if and only if ab > 0 for all a, b e N”. Check R is
equivalence relation or not.

‚◊ÈìÊÿ N ¬⁄U ∞∑§ ‚¥’¥œ R ß‚ ¬˝∑§Ê⁄ ¬Á⁄U÷ÊÁ·Ã „Ò “aRb ÿÁŒ •ÊÒ⁄U ∑§fl‹ ÿÁŒ ab > 0, ‚÷Ë a, b e N” ¡Ê°ø
∑§ËÁ¡∞ Á∑§ ÄÿÊ ÿ„ ‚¥’¥œ ∞∑§ ÃÈÀÿÃÊ ‚¥’¥œ „Ò ÿÊ Ÿ„Ë¥–

19. Express 
3 0 4

3 2 5

1 1 2

 
 
 
 
 

−

− −

−

 as a sum of a symmetric matrix and a skew symmetric matrix. 4

ÁŸêŸ •Ê√ÿÍ„ ∑§Ê ∞∑§ ‚◊Á◊Ã •Ê√ÿÍ„ •ÊÒ⁄U ∞∑§ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„ ∑§ ÿÊª ∑§ M§¬ ◊¥ √ÿÄÃ ∑§ËÁ¡∞ 
3 0 4

3 2 5

1 1 2

 
 
 
 
 

−

− −

−

 –

20. Prove that the function f : R → R defined by f (x)=2x−5 is a bijective function. 4

Á‚h ∑§ËÁ¡∞ Á∑§ f : R → R ¡Ê f (x)=2x−5 mÊ⁄UÊ ¬Á⁄U÷ÊÁ·Ã „Ò, ∞∑Ò§∑§Ë •Êë¿UÊŒ∑§ »§‹Ÿ „Ò–

21. Using properties of determinants, prove that 

b c a a

b c a b  4abc

c c a b

+

+ =

+

  4

‚Ê⁄UÁáÊ∑§ ªÈáÊœ◊ÊZ ∑§Ê ¬˝ÿÊª ∑§⁄U∑§, Á‚h ∑§ËÁ¡∞ Á∑§ 
b c a a

b c a b  4abc

c c a b

+

+ =

+
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22. For what values of m, the line 3y=mx+7 is a tangent to the curve 2x2+3y2=14 ? 4

m ∑§ Á∑§‚ ◊ÊŸ ∑§ Á‹∞, ⁄UπÊ 3y=mx+7, fl∑˝§ 2x2+3y2=14 ¬⁄U ∞∑§ S¬‡Ê¸ ⁄UπÊ „Ò?

23. Find ∫
4

sin dx x . 4

∫
4

sin dx x ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

5

1
d

( 3)
x

x x
∫
+

.

5

1
d

( 3)
x

x x

∫
+

ôÊÊÃ ∑§ËÁ¡∞–

24. Verify Rolle’s theorem for the following function : 4

f (x)=log (x2+2)−log 3 on [−1, 1].

ÁŸêŸ »§‹Ÿ ∑§ Á‹∞ ⁄UÊ‹ ¬˝◊ÿ ∑§Ë ¡Ê°ø ∑§ËÁ¡∞ —

f (x)=log (x2+2)−log 3, •ãÃ⁄UÊ‹ [−1, 1] ¬⁄U

25. Evaluate : 
0

tan 
d

sec tan

x x

x

x x
∫
π

+
4

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ — 
0

tan 
d

sec tan

x x

x

x x
∫
π

+
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26. Find the volume of the parallelepiped whose edges are represented by 
→ ∧ ∧ ∧

= − +a 2 4 5i j k ,

b i j k
→ ∧ ∧ ∧

= − + , c 3 5i j k
→ ∧ ∧ ∧

= − +2 .

∞∑§ ∞‚ ‚◊ÊãÃ⁄U ·≈U»§‹∑§ ∑§Ê •ÊÿÃŸ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚∑§ Á∑§ŸÊ⁄U 
→ ∧ ∧ ∧

= − +a 2 4 5i j k , b i j k
→ ∧ ∧ ∧

= − + ,

c 3 5i j k
→ ∧ ∧ ∧

= − +2  mÊ⁄UÊ ÁŸM§Á¬Ã „Ò¥–

OR / •ÕflÊ

For what value of c, the function f defined by 


≠





−

=

=

1 cos c
,  0

sin
( )

1
,    0

2

x
x

x x
f x

x

 is continuous at

x=0.

c ∑§ Á∑§‚ ◊ÊŸ ∑§ Á‹∞ ÁŸêŸ »§‹Ÿ f, x=0 ¬⁄U ‚ÃÃ˜ „Ò — 


≠





−

=

=

1 cos c
,  0

sin
( )

1
,    0

2

x
x

x x
f x

x

27. Find vector equation of a plane passing through the points (1, 1, 0), (1, 2, 1) and (−2, 2, −1).

Á’ãŒÈ•Ê¥ (1, 1, 0), (1, 2, 1) •ÊÒ⁄U (−2, 2, −1) ‚ ªÈ¡⁄UŸ flÊ‹ ‚◊Ã‹ ∑§Ê ‚ÁŒ‡Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞–

28. Find the distance of the point (2, 3, 1) from the line 
13 8 4

5  6 1

x y z− + −
= =

−

. 4

Á’ãŒÈ (2, 3, 1) ∑§Ë ŒÍ⁄UË ⁄UπÊ 13 8 4

5  6 1

x y z− + −
= =

−

 ôÊÊÃ ∑§ËÁ¡∞–

4

4
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6

SECTION - D

πá«U - Œ

29. Find AB, if 

1 1 0

A 2 3 4

0 1 2

 
 
 
 
 

−

=  and 

2 2 4

B 4 2 4

2 1 5

 
 
 
 
 

−

= − −

−

.  Hence, solve the following system of

equations :

2x+2y−4z=0

−4x+2y−4z=−6

2x−y+5z=6

ÿÁŒ 
1 1 0

A 2 3 4

0 1 2

 
 
 
 
 

−

=  ÃÕÊ 
2 2 4

B 4 2 4

2 1 5

 
 
 
 
 

−

= − −

−

 „Ò, ÃÊ •Ê√ÿÍ„ AB ôÊÊÃ ∑§ËÁ¡∞–  •Ã— ÁŸêŸ ‚◊Ë∑§⁄UáÊ ÁŸ∑§Êÿ

∑§Ê „‹ ∑§ËÁ¡∞ —

2x+2y−4z=0

−4x+2y−4z=−6

2x−y+5z=6

OR / •ÕflÊ

Using elementary row transformations, find the inverse of the following matrix :

0 1 2

1 2 3

3 1 0

 
 
 
 
 

.

¬˝Ê⁄UÁê÷∑§ ¬¥ÁÄÃ ‚¥Á∑˝§ÿÊ•Ê¥ mÊ⁄UÊ •Ê√ÿÍ„ 
0 1 2

1 2 3

3 1 0

 
 
 
 
 

 ∑§Ê √ÿÈà∑˝§◊ ôÊÊÃ ∑§ËÁ¡∞–

30. Solve the following differential equation : 6

2

d sin
3

d

y x
x y
x x
+ = , given that y=1 when x=0.

ÁŸêŸ •fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê „‹ ∑§ËÁ¡∞ —

2

d sin
3

d

y x
x y
x x
+ = , ÁŒÿÊ ªÿÊ „Ò y=1 ¡’ x=0
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6

6

31. Find the derivative of cos−1 x2 with respect to x, by first principle. 6

¬˝Õ◊ Á‚hÊ¥Ã mÊ⁄UÊ »§‹Ÿ cos−1 x2 ∑§Ê x ∑§ ‚Ê¬ˇÊ •fl∑§‹¡ ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

The sum of the base and the hypotenuse of a right angle triangle is constant.  Show that
area of this triangle is maximum when angle between base and hypotenuse is π/3.

∞∑§ ‚◊∑§ÊáÊ ÁòÊ÷È¡ ∑§ •ÊœÊ⁄U •ÊÒ⁄U ∑§áÊ¸ ∑§Ê ÿÊª ÁSÕ⁄U „Ò–  Œ‡ÊÊ¸ß∞ Á∑§ ß‚ ÁòÊ÷È¡ ∑§Ê ˇÊòÊ»§‹ •Áœ∑§Ã◊ „ÊªÊ ÿÁŒ
•ÊœÊ⁄U •ÊÒ⁄U ∑§áÊ¸ ∑§ ’Ëø ∑§Ê ∑§ÊáÊ π/3 „Ò–

32. Find the area of the region in the first quadrant enclosed by the x - axis, the line 3x y=  and

the circle x2+y2=4, using integration.

¬˝Õ◊ øÃÈÕÊZ‡Ê ◊¥, flÎûÊ x2+y2=4, ⁄UπÊ 3x y=  ÃÕÊ x - •ˇÊ ‚ ÁÉÊ⁄UU ˇÊòÊ ∑§Ê ˇÊòÊ»§‹, ‚◊Ê∑§‹Ÿ ÁflÁœ ‚, ôÊÊÃ

∑§ËÁ¡∞–

33. A diet is to contain at least 80 units of vitamin A and 100 units of minerals.  Two foods P and
Q are available costing ` 5 per unit and ` 6 per unit respectively.  One unit of food P contains
4 units of vitamin A and 3 units of minerals whereas one unit of  food Q contains 3 units of
vitamin A and 6 units of minerals.  Formulate this as a LPP.  Find the minimum cost of diet
that consists of mixture of these two foods and also meets the minimum nutritional
requirements.

∞∑§ ÷Êíÿ ¬ŒÊÕ¸ ◊¥ ∑§◊ ‚ ∑§◊ 80 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 100 ◊ÊòÊ∑§ πÁŸ¡ „ÊŸÊ øÊÁ„∞–  ŒÊ ¬˝∑§Ê⁄U ∑§ ÷Êíÿ
P •ÊÒ⁄U Q ©¬‹éœ „Ò¥–  ÷Êíÿ P ∑§Ë ‹ÊªÃ ` 5 ¬˝ÁÃ ◊ÊòÊ∑§ •ÊÒ⁄U Q ∑§Ë ‹ÊªÃ ` 6 ¬˝ÁÃ ◊ÊòÊ∑§ „Ò–  ÷Êíÿ P ∑§Ë ∞∑§
ß∑§Êß¸ ◊¥ 4 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 3 ◊ÊòÊ∑§ πÁŸ¡ „Ò–  Q ∑§Ë ¬˝ÁÃ ß∑§Êß¸ ◊¥ 3 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 6 ◊ÊòÊ∑§
πÁŸ¡ „Ò–  ß‚∑§Ê ∞∑§ ⁄ÒUÁπ∑§ ¬˝Êª˝Ê◊Ÿ ‚◊SÿÊ ∑§ M§¬ ◊¥ ‚ÍòÊ’h ∑§ËÁ¡∞–  ©‚ •Ê„Ê⁄U ∑§Ê ãÿÍŸÃ◊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞,
Á¡‚◊¥ ßŸ ŒÊ ÷ÊíÿÊ¥ ∑§Ê Á◊üÊáÊ „Ò •ÊÒ⁄U ©‚∑§ ãÿÍŸÃ◊ ¬Ê·∑§ Ãàfl „Ò–
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1 [ Contd...
64/OSS/2-311-B ]

MATHEMATICS

ªÁáÊÃ
(311)

Day and Date of Examination :

(¬⁄UËˇÊÊ ∑§Ê ÁŒŸ fl ÁŒŸÊ¥∑§)

Signature of Invigilators :

(ÁŸ⁄UËˇÊ∑§Ê¥ ∑§ „SÃÊˇÊ⁄U) 1. 

2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.
2. Please check the Question Paper to verify that the total pages and total number of questions contained in the

Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/OSS/2-B on the Answer-Book.
5. (a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.

(b) If you choose to write the answer in the language other than Hindi and English, the responsibility for any
errors/mistakes in understanding the question will be yours only.

‚Ê◊Êãÿ •ŸÈŒ‡Ê —
1. ¬⁄UËˇÊÊÕË¸ ¬˝‡Ÿ-¬òÊ ∑§ §¬„‹ ¬Îc∆U ¬⁄U •¬ŸÊ •ŸÈ∑˝§◊Ê¥∑§ •fl‡ÿU Á‹π¥–
2. ∑Î§¬ÿÊ ¬˝‡Ÿ-¬òÊ ∑§Ê ¡ÊÚ°ø ‹¥ Á∑§ ¬˝‡Ÿ-¬òÊ ∑§ ∑È§‹ ¬Îc∆UÊ¥ ÃÕÊ ¬˝‡ŸÊ¥ ∑§Ë ©ÃŸË „Ë ‚¥ÅUÿÊ „Ò Á¡ÃŸË ¬˝Õ◊ ¬Îc∆ ∑ §‚’‚ ™§¬⁄U ¿U¬Ë „Ò– ß‚

’ÊÃ ∑§Ë ¡ÊÚ°ø ÷Ë ∑§⁄U ‹¥ Á∑§ ¬˝‡Ÿ ∑˝ Á◊∑§ UM§¬ ◊¥ „Ò¥–
3. § ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ◊¥ ¬„øÊŸ-Áøq ’ŸÊŸ •ÕflÊ ÁŸÁŒ¸c≈U SÕÊŸÊ¥ ∑§§•ÁÃÁ⁄UÄÃ ∑§„Ë¥ ÷Ë •ŸÈ∑˝§◊Ê¥∑§ Á‹πŸ ¬⁄U ¬⁄UËˇÊÊÕË¸ ∑§Ê •ÿÊÇÿ ∆U„⁄UÊÿÊ

¡ÊÿªÊ–
4. •¬ŸË ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ¬⁄U ¬˝‡Ÿ-¬òÊ ∑§Ë ∑§Ê«U ‚¥ÅÿÊ 64/OSS/2-B Á‹π¥–
5. (∑§) ¬˝‡Ÿ-¬òÊ ∑§fl‹ Á„¥ŒË/•¥ª˝¡Ë ◊¥ „Ò–  Á»§⁄U ÷Ë, ÿÁŒ •Ê¬ øÊ„¥ ÃÊ ŸËø ŒË ªß¸ Á∑§‚Ë ∞∑§ ÷Ê·Ê ◊¥ ©ûÊ⁄ Œ ‚∑§Ã „Ò¥ —

•¥ª˝¡Ë, Á„¥ŒË, ©ŒÍ¸, ¬¥¡Ê’Ë, ’°ª‹Ê, ÃÁ◊‹, ◊‹ÿÊ‹◊, ∑§ãŸ«∏, Ã‹ÈªÈ, ◊⁄UÊ∆UË, ©Á«∏ÿÊ, ªÈ¡⁄UÊÃË, ∑§Ê¥∑§áÊË, ◊ÁáÊ¬È⁄UË, •‚Á◊ÿÊ,
Ÿ¬Ê‹Ë, ∑§‡◊Ë⁄UË, ‚¥S∑Î§Ã§•ÊÒ⁄U Á‚¥œË–
∑Î§¬ÿÊ ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ÁŒ∞ ª∞ ’ÊÚÄ‚ ◊¥ Á‹π¥ Á∑§ •Ê¬ Á∑§‚ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹π ⁄U„ „Ò¥–

(π) ÿÁŒ •Ê¬ Á„¥ŒË ∞fl¥ •¥ª˝¡Ë ∑§ •ÁÃÁ⁄UÄÃ Á∑§‚Ë •ãÿ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹πÃ „Ò¥ ÃÊ ¬˝‡Ÿ ∑§Ê ‚◊¤ÊŸ ◊¥ „ÊŸ flÊ‹Ë
òÊÈÁ≈UÿÊ¥/ª‹ÁÃÿÊ¥ ∑§Ë Á¡ê◊UŒÊ⁄Ë ∑ fl‹ •Ê¬∑§Ë „ÊªË–

This Question Paper consists of 33 questions [ Section-A (10) + Section-B (6)   + Section-C (12) +
Section-D (5) ] and 11 printed pages and a Graph Sheet.

ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ 33 ¬˝‡Ÿ [ πá«U-• (10) + πá«U-’ (6) + πá«U-‚ (12) + πá«U-Œ (5) ] ÃÕÊ 11 ◊ÈÁŒ˝Ã ¬Îc∆U „Ò¥ •ÊÒ⁄U ∞∑§
ª˝Ê»§ ‡ÊË≈U „Ò–

Roll No.

•ŸÈ∑˝§◊Ê¥∑§
Code No.

∑§Ê«U Ÿ¥.
64/OSS/2

SET/‚≈ B
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2 [ Contd...
64/OSS/2-311-B ]

MATHEMATICS

ªÁáÊÃ

(311)

Time : 3 Hours ] [ Maximum Marks : 100

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 100

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

(ii) Question Nos. 1 to 10 in Section ‘A’ are multiple-choice questions (MCQ). Each question
carries 1 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 extra time is allotted for
attempting these questions.

(iii) Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and carry 2
marks each.

(iv) Question Nos. 17 to 28 in Section ‘C’ are short-answer questions and carry 4 marks
each.

(v) Question Nos. 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.

ÁŸŒ¸‡Ê — (i) ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ ∑È§‹ 33 ¬˝‡Ÿ „Ò¥, ¡Ê øÊ⁄U πá«UÊ¥ “•”, “’”, “‚” ÃÕÊ “Œ” ◊¥ Áfl÷ÊÁ¡Ã „Ò¥–

(ii) πá«U-“•” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ ¬˝‡Ÿ „Ò¥, Á¡Ÿ◊¥ ¬˝àÿ∑§ ∑§ Á‹∞ 1 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò–
¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ (A), (B), (C) ÃÕÊ (D) øÊ⁄U Áfl∑§À¬ ÁŒ∞ ª∞ „Ò¥, Á¡Ÿ◊¥ ∑§Êß¸ ∞∑§ ‚„Ë „Ò–  •Ê¬∑§Ê ‚„Ë
Áfl∑§À¬ øÈŸŸÊ „Ò ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ (A), (B), (C) •ÕflÊ (D) ¡Ê ‚„Ë „Ê, ©ûÊ⁄U ∑§ M§¬ ◊¥ Á‹πŸÊ
„Ò–  ßŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒŸ ∑§ Á‹∞ ∑§Êß¸ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡Ê∞ªÊ–

(iii) πá«U-“’” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 11 ‚ 16 Ã∑§ •ÁÃ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 2 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(iv) πá«U-“‚” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 17 ‚ 28 Ã∑§ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 4 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(v) πá«U-“Œ” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 29 ‚ 33 Ã∑§ ŒËÉÊ¸ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 6 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(vi) ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥–  ¬ÍáÊ¸ ¬˝‡Ÿ-¬òÊ ◊¥ Áfl∑§À¬ Ÿ„Ë¥ „Ò, Á»§⁄U ÷Ë ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ „Ò¥–  ∞‚
‚÷Ë ¬˝‡ŸÊ¥ ◊¥ ‚ •Ê¬∑§Ê ∞∑§ „Ë Áfl∑§À¬ „‹ ∑§⁄UŸÊ „Ò–
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SECTION - A

πá«U - •

1. If x=at2 and y=2at, then 
d

d

y

x
 is equal to : 1

ÿÁŒ x=at2 •ÊÒ⁄U y=2at „Ò, ÃÊ d
d

y

x
 ’⁄UÊ’⁄U „Ò —

(A) t (B) −t (C)
1

t
(D) −

1

t

2. Integrating factor of the differential equation 
d

sec tan 
d

y
y x x

x
+ =  is : 1

•fl∑§‹ ‚◊Ë∑§⁄UáÊ 
d

sec tan 
d

y
y x x

x
+ =  ∑§Ê ‚◊Ê∑§‹Ÿ ªÈáÊ∑§ „Ò —

(A) sec x−tan x (B) log sec tan x x+

(C) sec x+tan x (D) sec x

3. Points on the curve 
22

1
9 16

yx
+ =  where tangents are parallel to x - axis, are : 1

(A) (0, 4) and (0, −4) (B) (4, 0) and (−4, 0)

(C) (0, 4) and (−4, 0) (D) (4, 0) and (0, −4)

fl∑˝§ 
22

1
9 16

yx
+ =  ∑§ Á’¥ŒÈ, Á¡Ÿ ¬⁄U S¬‡Ê¸ ⁄UπÊ∞°, x - •ˇÊ ∑§ ‚◊ÊãÃ⁄U „Ò, „Ò¥ —

(A) (0, 4) ÃÕÊ (0, −4) (B) (4, 0) ÃÕÊ (−4, 0)

(C) (0, 4) ÃÕÊ (−4, 0) (D) (4, 0) ÃÕÊ (0, −4)

4. Interval in which f (x)=2x3+3x2−12x+5 is increasing, is : 1

•ãÃ⁄UÊ‹, Á¡‚◊¥ »§‹Ÿ f (x)=2x3+3x2−12x+5 flœ¸◊ÊŸ „Ò, „Ò¥ —

(A) (−2, 1) (B) (−1, 1) (C) (−2, −1) (D) R − (−2, 1)
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5. If A is a skew symmetric matrix of order 3, then A  is equal to : 1

ÿÁŒ A ∑§ÊÁ≈U 3 ∑§Ë ∞∑§ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„ „Ò, ÃÊ A  ’⁄UÊ’⁄U „Ò —

(A) 0 (B) −1 (C) 1 (D) −2

6. ∫
 1

 1

dx x
−

 is equal to : 1

∫
 1

 1

dx x
−

 ’⁄UÊ’⁄U „Ò —

(A) −1 (B) 1 (C)
1

2
(D) 0

7. Maximum value of f (x)=x2−4x in [0, 1] is : 1

•ãÃ⁄UÊ‹ [0, 1] ¬⁄U »§‹Ÿ f (x)=x2−4x ∑§Ê ©ìÊÃ◊ ◊ÊŸ „Ò —

(A) −3 (B) 4 (C) −4 (D) 0

8. “Contrapositive” of the statement ‘if x is composite number, then it has more than two factors’
is :

(A) if x is not a composite number, then it has more than two factors

(B) if x is not a composite number, then it has only two factors

(C) if x has exactly two factors, then x is not a composite number

(D) if x is a composite number, then it has more than four factors

∑§ÕŸ ““ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ „Ò, ÃÊ ß‚∑§ ŒÊ ‚ •Áœ∑§ ªÈáÊŸπ¥«U „Ê¥ª”” ∑§Ê ¬˝ÁÃœŸÊà◊∑§ „ÊªÊ —

(A) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò, ÃÊ ß‚∑§ ŒÊ ‚ •Áœ∑§ ªÈáÊŸπ¥« „Ê¥ª

(B) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò, ÃÊ ß‚∑§ ∑§fl‹ ŒÊ ªÈáÊŸπ¥«U „Ê¥ª

(C) ÿÁŒ x ∑§ ŒÊ ªÈáÊŸπ¥«U „Ò¥, ÃÊ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò

(D) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ „Ò, ÃÊ ß‚∑§ øÊ⁄U ‚ •Áœ∑§ ªÈáÊŸπ¥«U „Ê¥ª

1
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9. Function 
2 ( 2)

( )
( 3) ( 4)

x x
f x

x x

−

=

− −
 is discontinuous at : 1

(A) 0 and 2 (B) 3 and 4 (C) 0, 2, 3 and 4 (D) 2 and 4

»§‹Ÿ 
2 ( 2)

( )
( 3) ( 4)

x x
f x

x x

−

=

− −
 •‚ÃÃ „Ò —

(A) 0 •ÊÒ⁄U 2 ¬⁄U (B) 3 •ÊÒ⁄U 4 ¬⁄U (C) 0, 2, 3 •ÊÒ⁄U 4 ¬⁄U (D) 2 •ÊÒ⁄U 4 ¬⁄U

10. The distance of the origin from the plane x+y+z=3, is : 1

◊Í‹ Á’¥ŒÈ ‚ ‚◊Ã‹ x+y+z=3 ∑§Ë ŒÍ⁄UË „Ò —

(A) 3 (B) 3 (C)
1

3
(D)

1

3

SECTION - B

πá«U - ’

11. Find the ratio in which the line segment joining the points (2, −4, 5) and (7, −2, 3) is divided
by xy - plane.

•ŸÈ¬ÊÃ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚◊¥ Á’ãŒÈ•Ê¥ (2, −4, 5) ÃÕÊ (7, −2, 3) ∑§Ê Á◊‹ÊŸ flÊ‹Ë ⁄UπÊ, xy Ã‹ ∑§Ê ∑§Ê≈UÃË „Ò–

12. If 3

→

=a , b 2

→

=  and a . b 3

→→

= , then find the value of a b

→→

× . 2

ÿÁŒ 3

→

=a , b 2

→

=  •ÊÒ⁄U a . b 3

→→

=  „Ò, ÃÊ a b

→→

×  ∑§Ê ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞–

2
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13. Solve the matrix equation 
2 3 1

1 1 3

x

y

    
    

    

−

= . 2

•Ê√ÿÍ„ ‚◊Ë∑§⁄UáÊ 
2 3 1

1 1 3

x

y

    
    

    

−

=  ∑§Ê „‹ ∑§ËÁ¡∞–

OR / •ÕflÊ

Find the inverse of the matrix 
2 3

A =
2 4

 
 
 

.

•Ê√ÿÍ„ 
2 3

A =
2 4

 
 
 

 ∑§Ê √ÿÈà∑˝§◊ ôÊÊÃ ∑§ËÁ¡∞–

14. Combine the following statements using “if and only if” : 2

p : If a parallelogram is a rhombus, then all its four sides are equal.

q : If four sides of a parallelogram are equal then the parallelogram is a rhombus.

ÁŸêŸÁ‹ÁπÃ ∑§ÕŸÊ¥ ∑§Ê ““ÿÁŒ •ÊÒ⁄U ∑§fl‹ ÿÁŒ”” ∑§ M§¬ ◊¥ Á‹Áπ∞ —

p : ÿÁŒ ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡, ‚◊øÃÈ÷È¸¡ „Ò, ÃÊ ß‚∑§Ë øÊ⁄UÊ¥ ÷È¡Ê∞° ∞∑§ ‚◊ÊŸ „Ê¥ªË–

q : ÿÁŒ ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡ ∑§Ë øÊ⁄UÊ¥ ÷È¡Ê∞° ∞∑§ ‚◊ÊŸ „Ê, ÃÊ ÿ„ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡, ∞∑§ ‚◊øÃÈ÷È¸¡ „ÊªË–

15. If y=xx 
cos

 
x, then find 

d

d

y

x
. 2

ÿÁŒ y=xx 
cos

 
x „Ò, ÃÊ 

d

d

y

x
 ôÊÊÃ ∑§ËÁ¡∞–

16. Find 

2

2
1

3 2
lim  

2 3x

x x

x x→

+ +

+ +
2

2

2
1

3 2
lim  

2 3x

x x

x x→

+ +

+ +
 ôÊÊÃ ∑§ËÁ¡∞–
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SECTION - C

πá«U - ‚

17. Express 
3 0 4

3 2 5

1 1 2

 
 
 
 
 

−

− −

−

 as a sum of a symmetric matrix and a skew symmetric matrix. 4

ÁŸêŸ •Ê√ÿÍ„ ∑§Ê ∞∑§ ‚◊Á◊Ã •Ê√ÿÍ„ •ÊÒ⁄U ∞∑§ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„ ∑§ ÿÊª ∑§ M§¬ ◊¥ √ÿÄÃ ∑§ËÁ¡∞ 
3 0 4

3 2 5

1 1 2

 
 
 
 
 

−

− −

−

 –

18. For what values of m, the line 3y=mx+7 is a tangent to the curve 2x2+3y2=14 ? 4

m ∑§ Á∑§‚ ◊ÊŸ ∑§ Á‹∞, ⁄UπÊ 3y=mx+7, fl∑˝§ 2x2+3y2=14 ¬⁄U ∞∑§ S¬‡Ê¸ ⁄UπÊ „Ò?

19. Verify Rolle’s theorem for the following function : 4

f (x)=log (x2+2)−log 3 on [−1, 1].

ÁŸêŸ »§‹Ÿ ∑§ Á‹∞ ⁄UÊ‹ ¬˝◊ÿ ∑§Ë ¡Ê°ø ∑§ËÁ¡∞ —

f (x)=log (x2+2)−log 3, •ãÃ⁄UÊ‹ [−1, 1] ¬⁄U

20. Find the volume of the parallelepiped whose edges are represented by 
→ ∧ ∧ ∧

= − +a 2 4 5i j k ,

b i j k
→ ∧ ∧ ∧

= − + , c 3 5i j k
→ ∧ ∧ ∧

= − +2 .

∞∑§ ∞‚ ‚◊ÊãÃ⁄U ·≈U»§‹∑§ ∑§Ê •ÊÿÃŸ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚∑§ Á∑§ŸÊ⁄U 
→ ∧ ∧ ∧

= − +a 2 4 5i j k , b i j k
→ ∧ ∧ ∧

= − + ,

c 3 5i j k
→ ∧ ∧ ∧

= − +2  mÊ⁄UÊ ÁŸM§Á¬Ã „Ò¥–

OR / •ÕflÊ

For what value of c, the function f defined by 


≠





−

=

=

1 cos c
,  0

sin
( )

1
,    0

2

x
x

x x
f x

x

 is continuous at

x=0.

c ∑§ Á∑§‚ ◊ÊŸ ∑§ Á‹∞ ÁŸêŸ »§‹Ÿ f, x=0 ¬⁄U ‚ÃÃ˜ „Ò — 


≠





−

=

=

1 cos c
,  0

sin
( )

1
,    0

2

x
x

x x
f x

x

4
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21. Find the equation of a line passing through (1, −1, 0) and perpendicular to a plane
2x+4y−5z=6.

Á’ãŒÈ (1, −1, 0) ‚ „Ê∑§⁄U ªÈ¡⁄UŸ flÊ‹Ë •ÊÒ⁄U ‚◊Ã‹ 2x+4y−5z=6 ∑§ ‹ê’flÃ˜, ⁄UπÊ ∑§Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ
∑§ËÁ¡∞–

22. If − −
−π

− =
1 1

tan 3  cot  2   
4

x x , then find the value of x. 4

ÿÁŒ − −
−π

− =
1 1

tan 3  cot  2   
4

x x  „Ò, ÃÊ x ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–

23. Prove that the function f : R → R defined by f (x)=2x−5 is a bijective function. 4

Á‚h ∑§ËÁ¡∞ Á∑§ f : R → R ¡Ê f (x)=2x−5 mÊ⁄UÊ ¬Á⁄U÷ÊÁ·Ã „Ò, ∞∑Ò§∑§Ë •Êë¿UÊŒ∑§ »§‹Ÿ „Ò–

24. Find 
( )
∫
+

2

1
d

1 e
x

x 4

( )
∫
+

2

1
d

1 e
x

x  ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

Find ∫
−

+

1 sin
d

sin (1 sin )

x

x

x x

∫
−

+

1 sin
d

sin (1 sin )

x

x

x x

 ôÊÊÃ ∑§ËÁ¡∞–

4
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25. Find vector equation of a plane passing through the points (1, 1, 0), (1, 2, 1) and (−2, 2, −1).

Á’ãŒÈ•Ê¥ (1, 1, 0), (1, 2, 1) •ÊÒ⁄U (−2, 2, −1) ‚ ªÈ¡⁄UŸ flÊ‹ ‚◊Ã‹ ∑§Ê ‚ÁŒ‡Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞–

26. A relation R is defined on the set N by “aRb if and only if ab > 0 for all a, b e N”. Check R is
equivalence relation or not.

‚◊ÈìÊÿ N ¬⁄U ∞∑§ ‚¥’¥œ R ß‚ ¬˝∑§Ê⁄ ¬Á⁄U÷ÊÁ·Ã „Ò “aRb ÿÁŒ •ÊÒ⁄U ∑§fl‹ ÿÁŒ ab > 0, ‚÷Ë a, b e N” ¡Ê°ø
∑§ËÁ¡∞ Á∑§ ÄÿÊ ÿ„ ‚¥’¥œ ∞∑§ ÃÈÀÿÃÊ ‚¥’¥œ „Ò ÿÊ Ÿ„Ë¥–

27. Using properties of determinants, prove the following : 4

1

2 1 2 3

1 2 3
3

1 a 1 1
1 1 1

1 1 a 1 a a a 1
a a a

1 1 1 a

 
 
 

+

+ = + + +

+

.

‚Ê⁄UÁáÊ∑§ ∑§ ªÈáÊœ◊ÊZ ∑§Ê ¬˝ÿÊª ∑§⁄U∑§, Á‚h ∑§ËÁ¡∞ Á∑§ —

1

2 1 2 3

1 2 3
3

1 a 1 1
1 1 1

1 1 a 1 a a a 1
a a a

1 1 1 a

 
 
 

+

+ = + + +

+

–

28. Evaluate : 
0

tan 
d

sec tan

x x

x

x x
∫
π

+
4

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ — 
0

tan 
d

sec tan

x x

x

x x
∫
π

+

4

4
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SECTION - D

πá«U - Œ

29. Find the derivative of cos−1 x2 with respect to x, by first principle. 6

¬˝Õ◊ Á‚hÊ¥Ã mÊ⁄UÊ »§‹Ÿ cos−1 x2 ∑§Ê x ∑§ ‚Ê¬ˇÊ •fl∑§‹¡ ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ
The sum of the base and the hypotenuse of a right angle triangle is constant.  Show that
area of this triangle is maximum when angle between base and hypotenuse is π/3.

∞∑§ ‚◊∑§ÊáÊ ÁòÊ÷È¡ ∑§ •ÊœÊ⁄U •ÊÒ⁄U ∑§áÊ¸ ∑§Ê ÿÊª ÁSÕ⁄U „Ò–  Œ‡ÊÊ¸ß∞ Á∑§ ß‚ ÁòÊ÷È¡ ∑§Ê ˇÊòÊ»§‹ •Áœ∑§Ã◊ „ÊªÊ ÿÁŒ
•ÊœÊ⁄U •ÊÒ⁄U ∑§áÊ¸ ∑§ ’Ëø ∑§Ê ∑§ÊáÊ π/3 „Ò–

30. A diet is to contain at least 80 units of vitamin A and 100 units of minerals.  Two foods P and
Q are available costing ` 5 per unit and ` 6 per unit respectively.  One unit of food P contains
4 units of vitamin A and 3 units of minerals whereas one unit of  food Q contains 3 units of
vitamin A and 6 units of minerals.  Formulate this as a LPP.  Find the minimum cost of diet
that consists of mixture of these two foods and also meets the minimum nutritional
requirements.

∞∑§ ÷Êíÿ ¬ŒÊÕ¸ ◊¥ ∑§◊ ‚ ∑§◊ 80 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 100 ◊ÊòÊ∑§ πÁŸ¡ „ÊŸÊ øÊÁ„∞–  ŒÊ ¬˝∑§Ê⁄U ∑§ ÷Êíÿ
P •ÊÒ⁄U Q ©¬‹éœ „Ò¥–  ÷Êíÿ P ∑§Ë ‹ÊªÃ ` 5 ¬˝ÁÃ ◊ÊòÊ∑§ •ÊÒ⁄U Q ∑§Ë ‹ÊªÃ ` 6 ¬˝ÁÃ ◊ÊòÊ∑§ „Ò–  ÷Êíÿ P ∑§Ë ∞∑§
ß∑§Êß¸ ◊¥ 4 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 3 ◊ÊòÊ∑§ πÁŸ¡ „Ò–  Q ∑§Ë ¬˝ÁÃ ß∑§Êß¸ ◊¥ 3 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 6 ◊ÊòÊ∑§
πÁŸ¡ „Ò–  ß‚∑§Ê ∞∑§ ⁄ÒUÁπ∑§ ¬˝Êª˝Ê◊Ÿ ‚◊SÿÊ ∑§ M§¬ ◊¥ ‚ÍòÊ’h ∑§ËÁ¡∞–  ©‚ •Ê„Ê⁄U ∑§Ê ãÿÍŸÃ◊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞,
Á¡‚◊¥ ßŸ ŒÊ ÷ÊíÿÊ¥ ∑§Ê Á◊üÊáÊ „Ò •ÊÒ⁄U ©‚∑§ ãÿÍŸÃ◊ ¬Ê·∑§ Ãàfl „Ò–

31. Find AB, if 

1 1 0

A 2 3 4

0 1 2

 
 
 
 
 

−

=  and 

2 2 4

B 4 2 4

2 1 5

 
 
 
 
 

−

= − −

−

.  Hence, solve the following system of

equations :

2x+2y−4z=0

−4x+2y−4z=−6

2x−y+5z=6

ÿÁŒ 
1 1 0

A 2 3 4

0 1 2

 
 
 
 
 

−

=  ÃÕÊ 
2 2 4

B 4 2 4

2 1 5

 
 
 
 
 

−

= − −

−

 „Ò, ÃÊ •Ê√ÿÍ„ AB ôÊÊÃ ∑§ËÁ¡∞–  •Ã— ÁŸêŸ ‚◊Ë∑§⁄UáÊ ÁŸ∑§Êÿ

∑§Ê „‹ ∑§ËÁ¡∞ —
2x+2y−4z=0

−4x+2y−4z=−6

2x−y+5z=6

OR / •ÕflÊ

6
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Using elementary row transformations, find the inverse of the following matrix :

0 1 2

1 2 3

3 1 0

 
 
 
 
 

.

¬˝Ê⁄UÁê÷∑§ ¬¥ÁÄÃ ‚¥Á∑˝§ÿÊ•Ê¥ mÊ⁄UÊ •Ê√ÿÍ„ 
0 1 2

1 2 3

3 1 0

 
 
 
 
 

 ∑§Ê √ÿÈà∑˝§◊ ôÊÊÃ ∑§ËÁ¡∞–

32. Find the solution of differential equation x2 dy−(xy+y2)dx=0, given that y=1 when
x=1.

ÁŸêŸ •fl∑§‹ ‚◊Ë∑§⁄ Uá Ê ∑§Ê   „‹ ∑§ËÁ¡∞ x2 dy−(xy+y2)dx=0, ÁŒÿÊ ªÿÊ „ Ò  y=1 ¡’
x=1–

33. Find the area of the region in the first quadrant enclosed by the x - axis, the line 3x y=  and

the circle x2+y2=4, using integration.

¬˝Õ◊ øÃÈÕÊZ‡Ê ◊¥, flÎûÊ x2+y2=4, ⁄UπÊ 3x y=  ÃÕÊ x - •ˇÊ ‚ ÁÉÊ⁄UU ˇÊòÊ ∑§Ê ˇÊòÊ»§‹, ‚◊Ê∑§‹Ÿ ÁflÁœ ‚, ôÊÊÃ

∑§ËÁ¡∞–

- o O o -

6

6
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MATHEMATICS

ªÁáÊÃ
(311)

Day and Date of Examination :

(¬⁄UËˇÊÊ ∑§Ê ÁŒŸ fl ÁŒŸÊ¥∑§)

Signature of Invigilators :

(ÁŸ⁄UËˇÊ∑§Ê¥ ∑§ „SÃÊˇÊ⁄U) 1. 

2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.
2. Please check the Question Paper to verify that the total pages and total number of questions contained in the

Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/OSS/2-C on the Answer-Book.
5. (a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.

(b) If you choose to write the answer in the language other than Hindi and English, the responsibility for any
errors/mistakes in understanding the question will be yours only.

‚Ê◊Êãÿ •ŸÈŒ‡Ê —
1. ¬⁄UËˇÊÊÕË¸ ¬˝‡Ÿ-¬òÊ ∑§ §¬„‹ ¬Îc∆U ¬⁄U •¬ŸÊ •ŸÈ∑˝§◊Ê¥∑§ •fl‡ÿU Á‹π¥–
2. ∑Î§¬ÿÊ ¬˝‡Ÿ-¬òÊ ∑§Ê ¡ÊÚ°ø ‹¥ Á∑§ ¬˝‡Ÿ-¬òÊ ∑§ ∑È§‹ ¬Îc∆UÊ¥ ÃÕÊ ¬˝‡ŸÊ¥ ∑§Ë ©ÃŸË „Ë ‚¥ÅUÿÊ „Ò Á¡ÃŸË ¬˝Õ◊ ¬Îc∆ ∑ §‚’‚ ™§¬⁄U ¿U¬Ë „Ò– ß‚

’ÊÃ ∑§Ë ¡ÊÚ°ø ÷Ë ∑§⁄U ‹¥ Á∑§ ¬˝‡Ÿ ∑˝ Á◊∑§ UM§¬ ◊¥ „Ò¥–
3. § ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ◊¥ ¬„øÊŸ-Áøq ’ŸÊŸ •ÕflÊ ÁŸÁŒ¸c≈U SÕÊŸÊ¥ ∑§§•ÁÃÁ⁄UÄÃ ∑§„Ë¥ ÷Ë •ŸÈ∑˝§◊Ê¥∑§ Á‹πŸ ¬⁄U ¬⁄UËˇÊÊÕË¸ ∑§Ê •ÿÊÇÿ ∆U„⁄UÊÿÊ

¡ÊÿªÊ–
4. •¬ŸË ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ¬⁄U ¬˝‡Ÿ-¬òÊ ∑§Ë ∑§Ê«U ‚¥ÅÿÊ 64/OSS/2-C Á‹π¥–
5. (∑§) ¬˝‡Ÿ-¬òÊ ∑§fl‹ Á„¥ŒË/•¥ª˝¡Ë ◊¥ „Ò–  Á»§⁄U ÷Ë, ÿÁŒ •Ê¬ øÊ„¥ ÃÊ ŸËø ŒË ªß¸ Á∑§‚Ë ∞∑§ ÷Ê·Ê ◊¥ ©ûÊ⁄ Œ ‚∑§Ã „Ò¥ —

•¥ª˝¡Ë, Á„¥ŒË, ©ŒÍ¸, ¬¥¡Ê’Ë, ’°ª‹Ê, ÃÁ◊‹, ◊‹ÿÊ‹◊, ∑§ãŸ«∏, Ã‹ÈªÈ, ◊⁄UÊ∆UË, ©Á«∏ÿÊ, ªÈ¡⁄UÊÃË, ∑§Ê¥∑§áÊË, ◊ÁáÊ¬È⁄UË, •‚Á◊ÿÊ,
Ÿ¬Ê‹Ë, ∑§‡◊Ë⁄UË, ‚¥S∑Î§Ã§•ÊÒ⁄U Á‚¥œË–
∑Î§¬ÿÊ ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ÁŒ∞ ª∞ ’ÊÚÄ‚ ◊¥ Á‹π¥ Á∑§ •Ê¬ Á∑§‚ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹π ⁄U„ „Ò¥–

(π) ÿÁŒ •Ê¬ Á„¥ŒË ∞fl¥ •¥ª˝¡Ë ∑§ •ÁÃÁ⁄UÄÃ Á∑§‚Ë •ãÿ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹πÃ „Ò¥ ÃÊ ¬˝‡Ÿ ∑§Ê ‚◊¤ÊŸ ◊¥ „ÊŸ flÊ‹Ë
òÊÈÁ≈UÿÊ¥/ª‹ÁÃÿÊ¥ ∑§Ë Á¡ê◊UŒÊ⁄Ë ∑ fl‹ •Ê¬∑§Ë „ÊªË–

This Question Paper consists of 33 questions [ Section-A (10) + Section-B (6)   + Section-C (12) +
Section-D (5) ] and 11 printed pages and a Graph Sheet.

ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ 33 ¬˝‡Ÿ [ πá«U-• (10) + πá«U-’ (6) + πá«U-‚ (12) + πá«U-Œ (5) ] ÃÕÊ 11 ◊ÈÁŒ˝Ã ¬Îc∆U „Ò¥ •ÊÒ⁄U ∞∑§
ª˝Ê»§ ‡ÊË≈U „Ò–

Roll No.

•ŸÈ∑˝§◊Ê¥∑§
Code No.

∑§Ê«U Ÿ¥.
64/OSS/2
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MATHEMATICS

ªÁáÊÃ

(311)

Time : 3 Hours ] [ Maximum Marks : 100

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 100

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

(ii) Question Nos. 1 to 10 in Section ‘A’ are multiple-choice questions (MCQ). Each question
carries 1 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 extra time is allotted for
attempting these questions.

(iii) Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and carry 2
marks each.

(iv) Question Nos. 17 to 28 in Section ‘C’ are short-answer questions and carry 4 marks
each.

(v) Question Nos. 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.

ÁŸŒ¸‡Ê — (i) ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ ∑È§‹ 33 ¬˝‡Ÿ „Ò¥, ¡Ê øÊ⁄U πá«UÊ¥ “•”, “’”, “‚” ÃÕÊ “Œ” ◊¥ Áfl÷ÊÁ¡Ã „Ò¥–

(ii) πá«U-“•” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ ¬˝‡Ÿ „Ò¥, Á¡Ÿ◊¥ ¬˝àÿ∑§ ∑§ Á‹∞ 1 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò–
¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ (A), (B), (C) ÃÕÊ (D) øÊ⁄U Áfl∑§À¬ ÁŒ∞ ª∞ „Ò¥, Á¡Ÿ◊¥ ∑§Êß¸ ∞∑§ ‚„Ë „Ò–  •Ê¬∑§Ê ‚„Ë
Áfl∑§À¬ øÈŸŸÊ „Ò ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ (A), (B), (C) •ÕflÊ (D) ¡Ê ‚„Ë „Ê, ©ûÊ⁄U ∑§ M§¬ ◊¥ Á‹πŸÊ
„Ò–  ßŸ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒŸ ∑§ Á‹∞ ∑§Êß¸ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡Ê∞ªÊ–

(iii) πá«U-“’” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 11 ‚ 16 Ã∑§ •ÁÃ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 2 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(iv) πá«U-“‚” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 17 ‚ 28 Ã∑§ ‹ÉÊÈ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 4 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(v) πá«U-“Œ” ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 29 ‚ 33 Ã∑§ ŒËÉÊ¸ ©ûÊ⁄UËÿ ¬˝‡Ÿ „Ò¥ ÃÕÊ ¬˝àÿ∑§ ∑§ 6 •¥∑§ ÁŸœÊ¸Á⁄UÃ „Ò¥–

(vi) ‚÷Ë ¬˝‡Ÿ •ÁŸflÊÿ¸ „Ò¥–  ¬ÍáÊ¸ ¬˝‡Ÿ-¬òÊ ◊¥ Áfl∑§À¬ Ÿ„Ë¥ „Ò, Á»§⁄U ÷Ë ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ „Ò¥–  ∞‚
‚÷Ë ¬˝‡ŸÊ¥ ◊¥ ‚ •Ê¬∑§Ê ∞∑§ „Ë Áfl∑§À¬ „‹ ∑§⁄UŸÊ „Ò–
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SECTION - A

πá«U - •

1. Function 
2 ( 2)

( )
( 3) ( 4)

x x
f x

x x

−

=

− −
 is discontinuous at : 1

(A) 0 and 2 (B) 3 and 4 (C) 0, 2, 3 and 4 (D) 2 and 4

»§‹Ÿ 
2 ( 2)

( )
( 3) ( 4)

x x
f x

x x

−

=

− −
 •‚ÃÃ „Ò —

(A) 0 •ÊÒ⁄U 2 ¬⁄U (B) 3 •ÊÒ⁄U 4 ¬⁄U (C) 0, 2, 3 •ÊÒ⁄U 4 ¬⁄U (D) 2 •ÊÒ⁄U 4 ¬⁄U

2. ∫
 1

 1

dx x
−

 is equal to : 1

∫
 1

 1

dx x
−

 ’⁄UÊ’⁄U „Ò —

(A) −1 (B) 1 (C)
1

2
(D) 0

3. The distance of the origin from the plane x+y+z=3, is : 1

◊Í‹ Á’¥ŒÈ ‚ ‚◊Ã‹ x+y+z=3 ∑§Ë ŒÍ⁄UË „Ò —

(A) 3 (B) 3 (C)
1

3
(D)

1

3

4. Maximum value of f (x)=x2−4x in [0, 1] is : 1

•ãÃ⁄UÊ‹ [0, 1] ¬⁄U »§‹Ÿ f (x)=x2−4x ∑§Ê ©ìÊÃ◊ ◊ÊŸ „Ò —

(A) −3 (B) 4 (C) −4 (D) 0
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5. “Contrapositive” of the statement ‘if x is composite number, then it has more than two factors’
is :

(A) if x is not a composite number, then it has more than two factors

(B) if x is not a composite number, then it has only two factors

(C) if x has exactly two factors, then x is not a composite number

(D) if x is a composite number, then it has more than four factors

∑§ÕŸ ““ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ „Ò, ÃÊ ß‚∑§ ŒÊ ‚ •Áœ∑§ ªÈáÊŸπ¥«U „Ê¥ª”” ∑§Ê ¬˝ÁÃœŸÊà◊∑§ „ÊªÊ —

(A) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò, ÃÊ ß‚∑§ ŒÊ ‚ •Áœ∑§ ªÈáÊŸπ¥« „Ê¥ª

(B) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò, ÃÊ ß‚∑§ ∑§fl‹ ŒÊ ªÈáÊŸπ¥«U „Ê¥ª

(C) ÿÁŒ x ∑§ ŒÊ ªÈáÊŸπ¥«U „Ò¥, ÃÊ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ Ÿ„Ë¥ „Ò

(D) ÿÁŒ x ∞∑§ ‚¥ÿÈÄÃ ‚¥ÅÿÊ „Ò, ÃÊ ß‚∑§ øÊ⁄U ‚ •Áœ∑§ ªÈáÊŸπ¥«U „Ê¥ª

6. If A is a skew symmetric matrix of order 3, then A  is equal to : 1

ÿÁŒ A ∑§ÊÁ≈U 3 ∑§Ë ∞∑§ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„ „Ò, ÃÊ A  ’⁄UÊ’⁄U „Ò —

(A) 0 (B) −1 (C) 1 (D) −2

7. Integrating factor of the differential equation 
d

sec tan 
d

y
y x x

x
+ =  is : 1

•fl∑§‹ ‚◊Ë∑§⁄UáÊ 
d

sec tan 
d

y
y x x

x
+ =  ∑§Ê ‚◊Ê∑§‹Ÿ ªÈáÊ∑§ „Ò —

(A) sec x−tan x (B) log sec tan x x+

(C) sec x+tan x (D) sec x

1
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8. Interval in which f (x)=2x3+3x2−12x+5 is increasing, is : 1

•ãÃ⁄UÊ‹, Á¡‚◊¥ »§‹Ÿ f (x)=2x3+3x2−12x+5 flœ¸◊ÊŸ „Ò, „Ò¥ —

(A) (−2, 1) (B) (−1, 1) (C) (−2, −1) (D) R − (−2, 1)

9. If y=log (1+x2), then 
d

d

y

x
 at x=0 is : 1

ÿÁŒ y=log (1+x2) „Ò, ÃÊ x=0 ¬⁄U d
d

y

x
 „Ò :

(A) −1 (B) 1 (C) 0 (D) 2

10. Points on the curve 
22

1
9 16

yx
+ =  where tangents are parallel to x - axis, are : 1

(A) (0, 4) and (0, −4) (B) (4, 0) and (−4, 0)

(C) (0, 4) and (−4, 0) (D) (4, 0) and (0, −4)

fl∑˝§ 
22

1
9 16

yx
+ =  ∑§ Á’¥ŒÈ, Á¡Ÿ ¬⁄U S¬‡Ê¸ ⁄UπÊ∞°, x - •ˇÊ ∑§ ‚◊ÊãÃ⁄U „Ò, „Ò¥ —

(A) (0, 4) ÃÕÊ (0, −4) (B) (4, 0) ÃÕÊ (−4, 0)

(C) (0, 4) ÃÕÊ (−4, 0) (D) (4, 0) ÃÕÊ (0, −4)

SECTION - B

πá«U - ’

11. If y=xx 
cos

 
x, then find 

d

d

y

x
. 2

ÿÁŒ y=xx 
cos

 
x „Ò, ÃÊ 

d

d

y

x
 ôÊÊÃ ∑§ËÁ¡∞–
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12. Find 
2

2

3 2
lim

2 3x

x x

x x→∞

− +

+ −

2

2

2

3 2
lim

2 3x

x x

x x→∞

− +

+ −

 ôÊÊÃ ∑§ËÁ¡∞–

13. Combine the following statements using “if and only if” : 2

p : If a parallelogram is a rhombus, then all its four sides are equal.

q : If four sides of a parallelogram are equal then the parallelogram is a rhombus.

ÁŸêŸÁ‹ÁπÃ ∑§ÕŸÊ¥ ∑§Ê ““ÿÁŒ •ÊÒ⁄U ∑§fl‹ ÿÁŒ”” ∑§ M§¬ ◊¥ Á‹Áπ∞ —

p : ÿÁŒ ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡, ‚◊øÃÈ÷È¸¡ „Ò, ÃÊ ß‚∑§Ë øÊ⁄UÊ¥ ÷È¡Ê∞° ∞∑§ ‚◊ÊŸ „Ê¥ªË–

q : ÿÁŒ ∞∑§ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡ ∑§Ë øÊ⁄UÊ¥ ÷È¡Ê∞° ∞∑§ ‚◊ÊŸ „Ê, ÃÊ ÿ„ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡, ∞∑§ ‚◊øÃÈ÷È¸¡ „ÊªË–

14. Solve the matrix equation 
2 3 1

1 1 3

x

y

    
    

    

−

= . 2

•Ê√ÿÍ„ ‚◊Ë∑§⁄UáÊ 
2 3 1

1 1 3

x

y

    
    

    

−

=  ∑§Ê „‹ ∑§ËÁ¡∞–

OR / •ÕflÊ

Find the inverse of the matrix 
2 3

A =
2 4

 
 
 

.

•Ê√ÿÍ„ 
2 3

A =
2 4

 
 
 

 ∑§Ê √ÿÈà∑˝§◊ ôÊÊÃ ∑§ËÁ¡∞–
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15. Find the ratio in which the line segment joining the points (2, −4, 5) and (7, −2, 3) is divided
by xy - plane.

•ŸÈ¬ÊÃ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚◊¥ Á’ãŒÈ•Ê¥ (2, −4, 5) ÃÕÊ (7, −2, 3) ∑§Ê Á◊‹ÊŸ flÊ‹Ë ⁄UπÊ, xy Ã‹ ∑§Ê ∑§Ê≈UÃË „Ò–

16. If 3

→

=a , b 2

→

=  and a . b 3

→→

= , then find the value of a b

→→

× . 2

ÿÁŒ 3

→

=a , b 2

→

=  •ÊÒ⁄U a . b 3

→→

=  „Ò, ÃÊ a b

→→

×  ∑§Ê ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞–

SECTION - C

πá«U - ‚

17. A relation R is defined on the set N by “aRb if and only if ab > 0 for all a, b e N”. Check R is
equivalence relation or not.

‚◊ÈìÊÿ N ¬⁄U ∞∑§ ‚¥’¥œ R ß‚ ¬˝∑§Ê⁄ ¬Á⁄U÷ÊÁ·Ã „Ò “aRb ÿÁŒ •ÊÒ⁄U ∑§fl‹ ÿÁŒ ab > 0, ‚÷Ë a, b e N” ¡Ê°ø
∑§ËÁ¡∞ Á∑§ ÄÿÊ ÿ„ ‚¥’¥œ ∞∑§ ÃÈÀÿÃÊ ‚¥’¥œ „Ò ÿÊ Ÿ„Ë¥–

18. Prove that the function f : R → R defined by f (x)=2x−5 is a bijective function. 4

Á‚h ∑§ËÁ¡∞ Á∑§ f : R → R ¡Ê f (x)=2x−5 mÊ⁄UÊ ¬Á⁄U÷ÊÁ·Ã „Ò, ∞∑Ò§∑§Ë •Êë¿UÊŒ∑§ »§‹Ÿ „Ò–

19. Find the equation of the tangent to the curve y=x2−x at the point (2, 2). 4

fl∑˝§ y=x2−x ∑§ Á’ãŒÈ (2, 2) ¬⁄U S¬‡Ê¸ ⁄UπÊ ∑§Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞–

20. Verify Rolle’s theorem for the following function : 4

f (x)=log (x2+2)−log 3 on [−1, 1].

ÁŸêŸ »§‹Ÿ ∑§ Á‹∞ ⁄UÊ‹ ¬˝◊ÿ ∑§Ë ¡Ê°ø ∑§ËÁ¡∞ —

f (x)=log (x2+2)−log 3, •ãÃ⁄UÊ‹ [−1, 1] ¬⁄U

2

4
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21. Find the volume of the parallelepiped whose edges are represented by 
→ ∧ ∧ ∧

= − +a 2 4 5i j k ,

b i j k
→ ∧ ∧ ∧

= − + , c 3 5i j k
→ ∧ ∧ ∧

= − +2 .

∞∑§ ∞‚ ‚◊ÊãÃ⁄U ·≈U»§‹∑§ ∑§Ê •ÊÿÃŸ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚∑§ Á∑§ŸÊ⁄U 
→ ∧ ∧ ∧

= − +a 2 4 5i j k , b i j k
→ ∧ ∧ ∧

= − + ,

c 3 5i j k
→ ∧ ∧ ∧

= − +2  mÊ⁄UÊ ÁŸM§Á¬Ã „Ò¥–

OR / •ÕflÊ

For what value of c, the function f defined by 


≠





−

=

=

1 cos c
,  0

sin
( )

1
,    0

2

x
x

x x
f x

x

 is continuous at

x=0.

c ∑§ Á∑§‚ ◊ÊŸ ∑§ Á‹∞ ÁŸêŸ »§‹Ÿ f, x=0 ¬⁄U ‚ÃÃ˜ „Ò — 


≠





−

=

=

1 cos c
,  0

sin
( )

1
,    0

2

x
x

x x
f x

x

22. Find the distance of the point (2, 3, 1) from the line 
13 8 4

5  6 1

x y z− + −
= =

−

. 4

Á’ãŒÈ (2, 3, 1) ∑§Ë ŒÍ⁄UË ⁄UπÊ 13 8 4

5  6 1

x y z− + −
= =

−

 ôÊÊÃ ∑§ËÁ¡∞–

23. If 1 15 12
sin sin

2x x

− −
π

+ = , 0x ≠ , then find the value of x. 4

ÿÁŒ 1 15 12
sin sin

2x x

− −
π

+ = , 0x ≠  „Ê, ÃÊ x ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–
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24. Express 
3 0 4

3 2 5

1 1 2

 
 
 
 
 

−

− −

−

 as a sum of a symmetric matrix and a skew symmetric matrix. 4

ÁŸêŸ •Ê√ÿÍ„ ∑§Ê ∞∑§ ‚◊Á◊Ã •Ê√ÿÍ„ •ÊÒ⁄U ∞∑§ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„ ∑§ ÿÊª ∑§ M§¬ ◊¥ √ÿÄÃ ∑§ËÁ¡∞ 
3 0 4

3 2 5

1 1 2

 
 
 
 
 

−

− −

−

 –

25. Using properties of determinants, prove that 

b c a a

b c a b  4abc

c c a b

+

+ =

+

  4

‚Ê⁄UÁáÊ∑§ ªÈáÊœ◊ÊZ ∑§Ê ¬˝ÿÊª ∑§⁄U∑§, Á‚h ∑§ËÁ¡∞ Á∑§ 
b c a a

b c a b  4abc

c c a b

+

+ =

+

  

26. Find 
( )

d
1 tan

x

x

x x
∫
+

4

( )
d

1 tan

x

x

x x
∫
+

 ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

Find 
( )

2

2

1
e d

1

x
x

x
x

∫
+

+

( )

2

2

1
e d

1

x
x

x
x

∫
+

+

 ôÊÊÃ ∑§ËÁ¡∞–
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27. Evaluate : 
0

tan 
d

sec tan

x x

x

x x
∫
π

+
4

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ — 
0

tan 
d

sec tan

x x

x

x x
∫
π

+

28. Find the equation of a plane which passes through the points (1, 3, 4), (2, 3, 1) and
perpendicular to the plane x+3y−4z=5.

Á’ãŒÈ•Ê¥ (1, 3, 4) •ÊÒ⁄U (2, 3, 1) ‚ ªÈ¡⁄UŸ flÊ‹ ÃÕÊ ‚◊Ã‹ x+3y−4z=5 ∑§ ‹ê’flÃ˜, ‚◊Ã‹ ∑§Ê ‚◊Ë∑§⁄UáÊ
ôÊÊÃ ∑§ËÁ¡∞–

SECTION - D

πá«U - Œ

29. Find the solution of the differential equation (1+tan y)(dx−dy)+2xdy=0, given that
y=0 when x=1.

ÁŸêŸ •fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê „‹ ∑§ËÁ¡∞ —

(1+tan y)(dx−dy)+2xdy=0, ÁŒÿÊ ªÿÊ „Ò Á∑§ y=0 ¡’ x=1.

30. Find the area of the region in the first quadrant enclosed by the x - axis, the line 3x y=  and

the circle x2+y2=4, using integration.

¬˝Õ◊ øÃÈÕÊZ‡Ê ◊¥, flÎûÊ x2+y2=4, ⁄UπÊ 3x y=  ÃÕÊ x - •ˇÊ ‚ ÁÉÊ⁄UU ˇÊòÊ ∑§Ê ˇÊòÊ»§‹, ‚◊Ê∑§‹Ÿ ÁflÁœ ‚, ôÊÊÃ

∑§ËÁ¡∞–

31. A diet is to contain at least 80 units of vitamin A and 100 units of minerals.  Two foods P and
Q are available costing ` 5 per unit and ` 6 per unit respectively.  One unit of food P contains
4 units of vitamin A and 3 units of minerals whereas one unit of  food Q contains 3 units of
vitamin A and 6 units of minerals.  Formulate this as a LPP.  Find the minimum cost of diet
that consists of mixture of these two foods and also meets the minimum nutritional
requirements.

∞∑§ ÷Êíÿ ¬ŒÊÕ¸ ◊¥ ∑§◊ ‚ ∑§◊ 80 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 100 ◊ÊòÊ∑§ πÁŸ¡ „ÊŸÊ øÊÁ„∞–  ŒÊ ¬˝∑§Ê⁄U ∑§ ÷Êíÿ
P •ÊÒ⁄U Q ©¬‹éœ „Ò¥–  ÷Êíÿ P ∑§Ë ‹ÊªÃ ` 5 ¬˝ÁÃ ◊ÊòÊ∑§ •ÊÒ⁄U Q ∑§Ë ‹ÊªÃ ` 6 ¬˝ÁÃ ◊ÊòÊ∑§ „Ò–  ÷Êíÿ P ∑§Ë ∞∑§
ß∑§Êß¸ ◊¥ 4 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 3 ◊ÊòÊ∑§ πÁŸ¡ „Ò–  Q ∑§Ë ¬˝ÁÃ ß∑§Êß¸ ◊¥ 3 ◊ÊòÊ∑§ Áfl≈UÊÁ◊Ÿ A •ÊÒ⁄U 6 ◊ÊòÊ∑§
πÁŸ¡ „Ò–  ß‚∑§Ê ∞∑§ ⁄ÒUÁπ∑§ ¬˝Êª˝Ê◊Ÿ ‚◊SÿÊ ∑§ M§¬ ◊¥ ‚ÍòÊ’h ∑§ËÁ¡∞–  ©‚ •Ê„Ê⁄U ∑§Ê ãÿÍŸÃ◊ ◊ÍÀÿ ôÊÊÃ ∑§ËÁ¡∞,
Á¡‚◊¥ ßŸ ŒÊ ÷ÊíÿÊ¥ ∑§Ê Á◊üÊáÊ „Ò •ÊÒ⁄U ©‚∑§ ãÿÍŸÃ◊ ¬Ê·∑§ Ãàfl „Ò–

4

6

6

6
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32. Find AB, if 

1 1 0

A 2 3 4

0 1 2

 
 
 
 
 

−

=  and 

2 2 4

B 4 2 4

2 1 5

 
 
 
 
 

−

= − −

−

.  Hence, solve the following system of

equations :

2x+2y−4z=0

−4x+2y−4z=−6

2x−y+5z=6

ÿÁŒ 
1 1 0

A 2 3 4

0 1 2

 
 
 
 
 

−

=  ÃÕÊ 
2 2 4

B 4 2 4

2 1 5

 
 
 
 
 

−

= − −

−

 „Ò, ÃÊ •Ê√ÿÍ„ AB ôÊÊÃ ∑§ËÁ¡∞–  •Ã— ÁŸêŸ ‚◊Ë∑§⁄UáÊ ÁŸ∑§Êÿ

∑§Ê „‹ ∑§ËÁ¡∞ —

2x+2y−4z=0

−4x+2y−4z=−6

2x−y+5z=6

OR / •ÕflÊ

Using elementary row transformations, find the inverse of the following matrix :

0 1 2

1 2 3

3 1 0

 
 
 
 
 

.

¬˝Ê⁄UÁê÷∑§ ¬¥ÁÄÃ ‚¥Á∑˝§ÿÊ•Ê¥ mÊ⁄UÊ •Ê√ÿÍ„ 
0 1 2

1 2 3

3 1 0

 
 
 
 
 

 ∑§Ê √ÿÈà∑˝§◊ ôÊÊÃ ∑§ËÁ¡∞–

33. Find the derivative of cos−1 x2 with respect to x, by first principle. 6

¬˝Õ◊ Á‚hÊ¥Ã mÊ⁄UÊ »§‹Ÿ cos−1 x2 ∑§Ê x ∑§ ‚Ê¬ˇÊ •fl∑§‹¡ ôÊÊÃ ∑§ËÁ¡∞–

OR / •ÕflÊ

The sum of the base and the hypotenuse of a right angle triangle is constant.  Show that
area of this triangle is maximum when angle between base and hypotenuse is π/3.

∞∑§ ‚◊∑§ÊáÊ ÁòÊ÷È¡ ∑§ •ÊœÊ⁄U •ÊÒ⁄U ∑§áÊ¸ ∑§Ê ÿÊª ÁSÕ⁄U „Ò–  Œ‡ÊÊ¸ß∞ Á∑§ ß‚ ÁòÊ÷È¡ ∑§Ê ˇÊòÊ»§‹ •Áœ∑§Ã◊ „ÊªÊ ÿÁŒ
•ÊœÊ⁄U •ÊÒ⁄U ∑§áÊ¸ ∑§ ’Ëø ∑§Ê ∑§ÊáÊ π/3 „Ò–

- o O o -

6
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