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

ß‚ ¬˝‡Ÿ-¬òÊ ◊¥ 33 ¬˝‡Ÿ ∞fl¥ 11 ◊ÈÁŒ˝Ã ¬Îc∆U+ª˝Ê»§ ‡ÊË≈U „Ò¥–

MATHEMATICS

ªÁáÊÃ
(311)

Day and Date of Examination

(¬⁄UËˇÊÊ ∑§Ê ÁŒŸ fl ÁŒŸÊ¥∑§)

Signature of Invigilators 1. 

(ÁŸ⁄UËˇÊ∑§Ê¥ ∑§ „SÃÊˇÊ⁄U)
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. 54/OSS/1-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 •ÿÊÇÿ

∆U„⁄UÊÿÊ ¡ÊÿªÊ–
4. •¬ŸË ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ¬⁄U ¬˝‡Ÿ-¬òÊ ∑§Ë ∑§Ê«U ‚¥ÅÿÊ 54/OSS/1-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‹ÈªÍ, ◊⁄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 ◊¥ „ÊŸ flÊ‹Ë
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MATHEMATICS

ªÁáÊÃ
(311)

Time : 3 Hours ] [ Maximum Marks : 100

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 100

Note : (1) This question paper consists of four Sections A, B, C and D containing
33 questions.

(2) 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.

(3) Question Number 11 to 16 in Section B are very short answer questions
and carry 2 marks each.

(4) Question Number 17 to 28 in Section C are short answer questions and
carry 4 marks each.

(5) Question Number 29 to 33 in Section D are long answer questions and
carry 6 marks each.

(6) All question 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 — (1) ß‚ ¬˝‡Ÿ¬òÊ ◊¥ ∑È§‹ 33 ¬˝‡Ÿ „Ò¥, ¡Ê øÊ⁄U πá«UÊ¥ •, ’, ‚  ÃÕÊ Œ ◊¥ Áfl÷ÊÁ¡Ã „Ò¥–

(2) πá«U - • ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ ¬˝‡Ÿ „Ò¥, Á¡Ÿ◊¥ ¬˝àÿ∑§ ∑§ Á‹∞ 1 •¥∑§
ÁŸœÊ¸Á⁄UÃ „Ò–  ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ©ûÊ⁄U ∑§ M§¬ ◊¥ (A), (B), (C) ÃÕÊ (D) øÊ⁄U Áfl∑§À¬ ÁŒ∞ ª∞ „Ò¥
Á¡Ÿ ◊¥ ‚ ∑§Êß¸ ∞∑§ ‚„Ë „Ò–  •Ê¬∑§Ê ‚„Ë Áfl∑§À¬ øÈŸŸÊ „Ò  ÃÕÊ •¬ŸË ©ûÊ⁄U ¬ÈÁSÃ∑§Ê ◊¥ (A),

(B), (C) ÃÕÊ (D) ◊¥ ¡Ê ‚„Ë „Ê ©ûÊ⁄U ∑§ M§¬ ◊¥ Á‹πŸÊ „Ò– ’„ÈÁfl∑§À¬Ëÿ ¬˝‡Ÿ „‹ ∑§⁄UŸ ∑§
Á‹∞ •‹ª ‚ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ªÿÊ „Ò–

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

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

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

(6) ‚÷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 
3 2

A  
1 1

 
 
 
=

−

, then ?3A? equals :

ÿÁŒ 
3 2

A  
1 1

 
 
 
=

−

 „Ò, ÃÊ ?3A? ∑§Ê ◊ÊŸ „Ò —

(A) −45 (B) 45 (C) 15 (D) −15

2. The value of (x+y) if 
1 3 0 5 6

2     
0 1 2 1 8

y

x

     
     
     
+ =  is :

ÿÁŒ 
1 3 0 5 6

2     
0 1 2 1 8

y

x

     
     
     
+ =  „Ò, ÃÊ (x+y) ∑§Ê ◊ÊŸ „Ò —

(A) 3 (B) 4 (C) 5 (D) 6

3. If the following lines are perpendicular to each other, then λ equals :

ÿÁŒ ÁŸêŸ ⁄UπÊ∞° ¬⁄US¬⁄U ‹¥’flÃ „Ò¥, ÃÊ λ ∑§Ê ◊ÊŸ „Ò —

  1   3  5   2   2   10
    ,      

7 5 1 2 3

y yx z x z− +− + + +
= = = =

− λ

(A) −1 (B) 1 (C)
1

 
2
− (D)

1

2

4. Which of the following sentences is not a mathematical statement ?

(A) 6 is less than 10 (B) The sun is not a star

(C)
22

  
7

π= (D) How far is Lucknow from here ?

ÁŸêŸ ◊¥ ‚ ∑§ÊÒŸ-‚Ê flÊÄÿ ∞∑§ ªÁáÊÃËÿ ∑§ÕŸ Ÿ„Ë¥ „Ò?

(A) 6, 10 ‚ ¿UÊ≈UÊ „Ò (B) ‚Íÿ¸ ∞∑§ Á‚ÃÊ⁄UÊ Ÿ„Ë¥ „Ò

(C)
22

  
7

π=  „Ò (D) ‹πŸ™§ ÿ„Ê° ‚ Á∑§ÃŸË ŒÍ⁄U „Ò?
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5. Let R={(2, 3), (3, 3), (2, 2), (5, 5), (2, 4), (4, 4), (4, 3)} be a relation on the set {2, 3, 4, 5},
then :

(A) R is reflexive and symmetric but not transitive

(B) R is reflexive and transitive but not symmetric

(C) R is symmetric and transitive but not reflexive

(D) R is an equivalence relation

◊ÊŸÊ R={(2, 3), (3, 3), (2, 2), (5, 5), (2, 4), (4, 4), (4, 3)} ‚◊ÈìÊÿ {2, 3, 4, 5} ¬⁄U ∞∑§ ‚¥’¥œ „Ò,
ÃÊ —

(A) R SflÃÈÀÿ •ÊÒ⁄U ‚◊Á◊Ã „Ò, ¬⁄¥UÃÈ ‚¥∑˝§Ê◊∑§ Ÿ„Ë¥ „Ò

(B) R SflÃÈÀÿ ÃÕÊ ‚¥∑˝§Ê◊∑§ „Ò ¬⁄¥UÃÈ ‚◊Á◊Ã Ÿ„Ë¥ „Ò

(C) R ‚◊Á◊Ã ÃÕÊ ‚¥∑˝§Ê◊∑§ „Ò ¬⁄¥UÃÈ SflÃÈÀÿ Ÿ„Ë¥ „Ò

(D) R ∞∑§ ÃÈÀÿÃÊ ‚¥’¥œ „Ò

6. The values of x for which f (x)=?x?−?x+1? is discontinuous is :

(A) 0 (B) −1

(C) 1 (D) No values of x

x ∑§ fl„ ◊ÊŸ Á¡Ÿ∑§ Á‹∞ f (x)=?x?−?x+1? •‚¥ÃÃ „Ò, „Ò¥ —
(A) 0 (B) −1

(C) 1 (D) x ∑§ Á∑§‚Ë ◊ÊŸ ∑§ Á‹∞ Ÿ„Ë¥

7. If y=ex sin x, then 
d

d

y

x
 equals :

ÿÁŒ y=ex sin x „Ò, ÃÊ 
d

d

y

x
 ’⁄UÊ’⁄U „Ò —

(A) ex(sin x+cos x) (B) e−x(sin x−cos x)

(C) ex(sin x−cos x) (D) e−x(sin x+cos x)

8.
2

3
 d

1  

x

x

x
∫
+

 equals :

2

3
 d

1  

x

x

x
∫
+

 ’⁄UÊ’⁄U „Ò —

(A) log?1+3x2?+c (B)
1

3
log?1+x3?+c

(C) log?1+x3?+c (D)
2

3
log?1+x3?+c
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9.

1

2

0

d
 

1  

x

x
∫ =

+

(A)
8

π

(B)
6

π

(C)
4

π

(D)
2

3

π

10. The degree of the following differential equation is :

ÁŸêŸ •fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ë ÉÊÊÃ „Ò —

22

2

d d d
      0

d dd

y y y
x y
x xx

 
 
 
+ − =

(A) 1 (B) 2

(C) 3 (D) Not defined/¬Á⁄U÷ÊÁ·Ã Ÿ„Ë¥ „Ò

SECTION - B

πá«U - ’

11. Find X and Y if 
5 2

X  Y  
0 9

 
 
 

+ =  and 
3 6

X  Y  
0 1

 
 
 

− =

−

.

OR

Construct a 2×2 matrix A whose elements in the ith row and jth column are given by

2

ij
(i  j)

a   
2

+
= .

ÿÁŒ 
5 2

X  Y  
0 9

 
 
 

+ =  ÃÕÊ 
3 6

X  Y  
0 1

 
 
 

− =

−

 „Ò, ÃÊ X ÃÕÊ Y ôÊÊÃ ∑§ËÁ¡∞–

•ÕflÊ

2×2 ∑§Ê ∞∑§ •Ê√ÿÍ„ A ’ŸÊß∞ Á¡‚∑§Ë ith ¬¥ÁÄÃ ÃÕÊ jth SÃê÷ ∑§ •flÿfl 
2

ij
(i  j)

a   
2

+
=  mÊ⁄UÊ ¬˝ŒûÊ „Ò¥–

12. Prove that f : R → R given by f (x)=2x is one-one and onto function.

Á‚h ∑§ËÁ¡∞ Á∑§ f : R → R ¡Ê f (x)=2x mÊ⁄UÊ ¬˝ŒûÊ „Ò, ∞∑Ò§∑§Ë ÃÕÊ •Êë¿UÊŒ∑§ „Ò–
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13. Prove that :

Á‚h ∑§ËÁ¡∞ Á∑§ —

 
2

3    1 1lim   
(2  ) 2x

x

x
→

 
 
 

− −
=

−

.

14. If y=exsin x, show that 
2

2

d
  2 e cos 

d

x
y

x
x
= .

ÿÁŒ y=exsin x „Ò, ÃÊ Œ‡ÊÊ¸ß∞ Á∑§ 
2

2

d
  2 e cos 

d

x
y

x
x
= „Ò–

15. Find the area of the parallelogram whose diagonals are given by the vectors 3     2i j k
∧ ∧ ∧

+ −

and   3   4i j k
∧ ∧ ∧

− + .

©‚ ‚◊Ê¥Ã⁄U øÃÈ÷È¸¡ ∑§Ê ˇÊòÊ»§‹ ôÊÊÃ ∑§ËÁ¡∞ Á¡‚∑§ Áfl∑§áÊ¸ ‚ÁŒ‡ÊÊ¥ 3     2i j k
∧ ∧ ∧

+ −  ÃÕÊ   3   4i j k
∧ ∧ ∧

− +

mÊ⁄UÊ ¬˝ŒûÊ „Ò¥–

16. Write the contrapositive and converse of the following statement.

If you live in Kashmir, then you have winter clothes.

ÁŸêŸ ∑§ÕŸ ∑§Ê ¬˝ÁÃÁSÕÁÃ (contrapositive) ÃÕÊ Áfl‹Ê◊ (converse) Á‹Áπ∞–

ÿÁŒ •Ê¬ ∑§Ê‡◊Ë⁄U ◊¥ ⁄U„Ã „Ò¥, ÃÊ •Ê¬∑§ ¬Ê‚ ‚ŒË¸ ∑§ ∑§¬«∏ •fl‡ÿ „ÊŸ øÊÁ„∞–

SECTION - C

πá«U - ‚

17. Express the following matrix as the sum of a symmetric and a skew symmetric matrix.

ÁŸêŸ •Ê√ÿÍ„ ∑§Ê ∞∑§ ‚◊Á◊Ã ÃÕÊ Áfl·◊ ‚◊Á◊Ã •Ê√ÿÍ„Ê¥ ∑§ ÿÊª ∑§ M§¬ ◊¥ √ÿÄÃ ∑§ËÁ¡∞–

3 2 5

4 1 3

0 6 7
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18. Find a unit vector perpendicular to each of the vectors a   b

→→

+  and a   b

→→

−  where

a       ,  b     2   3i j k i j k
→→ ∧ ∧ ∧ ∧ ∧ ∧

= + + = + + .

ÿÁŒ a       i j k
→ ∧ ∧ ∧

= + +  ÃÕÊ b     2   3i j k
→ ∧ ∧ ∧

= + +  „Ò¥, ÃÊ a   b

→→

+  ÃÕÊ a   b

→→

−  ŒÊŸÊ¥ ∑§Ë ‹ê’flÃ ÁŒ‡ÊÊ

◊¥ ∞∑§ ß∑§Êß¸ ‚ÁŒ‡Ê ôÊÊÃ ∑§ËÁ¡∞–

19. If 

2 0 1

A  2 1 3

1 1 0

 
 
 
  

=

−

, find A2−5A+6I.

OR

Using properties of determinants, prove the following :

1 a bc

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

1 c ab

= − − −

ÿÁŒ 

2 0 1

A  2 1 3

1 1 0

 
 
 
  

=

−

 „Ò, ÃÊ A2−5A+6I ôÊÊÃ ∑§ËÁ¡∞–

•ÕflÊ

‚Ê⁄UÁáÊ∑§Ê¥ ∑§ ªÈáÊœ◊ÊZ ∑§Ê ¬˝ÿÊª ∑§⁄U ÁŸêŸ Á‚h ∑§ËÁ¡∞ —

1 a bc

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

1 c ab

= − − −

20. Prove the following :

ÁŸêŸ Á‚h ∑§ËÁ¡∞ —

1 1 11 2 3
tan    tan    tan  

2 11 4

− − −

+ =
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21. Prove that f : R → R given by f (x)=x3+2 is a bijection.

Á‚h ∑§ËÁ¡∞ Á∑§ f : R → R ¡Ê f (x)=x3+2 mÊ⁄UÊ ¬˝ŒûÊ „Ò, ∞∑Ò§∑§Ë ÃÕÊ •Êë¿UÊŒ∑§ „Ò–

22. Find the value(s) of k if the following function f (x) is continuous at   
2

x

π

=  :

k ∑§Ê (∑§) ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ Á∑§ ÁŸêŸ »§‹Ÿ f (x),   
2

x

π

=  ¬⁄U ‚¥ÃÃ „Ò —

k cos 
,    

  2 2
( )  

      3,          
2

x
x

xf x

x


≠





π

π−
=

π
=

23. If 
2

2

1   1
      

  1

x

x
y x

x x

 
 
 

+
= + +

−

, find 
d

d

y

x
.

ÿÁŒ 
2

2

1   1
      

  1

x

x
y x

x x

 
 
 

+
= + +

−

 „Ò, ÃÊ d
d

y

x
 ôÊÊÃ ∑§ËÁ¡∞–

24. Find the intervals in which the following function is (a) increasing (b) decreasing.

f (x)=2x3+x2−20x

OR

Show that the normal at any point θ to the curve x=a(cos θ+θ sin θ),
y=a(sin θ−θ cos θ) is at a constant distance from the origin.

ÁŸêŸ »§‹Ÿ ∑§ Á‹∞ fl„ •ãÃ⁄UÊ‹ ôÊÊÃ ∑§ËÁ¡∞ Á¡Ÿ◊¥ »§‹Ÿ (∑§) flœ¸◊ÊŸ „Ò (π) OÊ‚◊ÊŸ „Ò–

f (x)=2x3+x2−20x

•ÕflÊ

Œ‡ÊÊ¸ß∞ Á∑§ fl∑˝§ x=a(cos θ+θ sin θ), y=a(sin θ−θ cos θ) ∑§ Á∑§‚Ë Á’¥ŒÈ θ ¬⁄U •Á÷‹¥’ ◊Í‹ Á’¥ŒÈ ‚
•ø⁄U ŒÍ⁄UË ¬⁄U „Ò–
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25. Evaluate :

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ —

 ∫
2

0

sin 
 d

sin   cos 

x

x

x x

π

+

26. Solve the following differential equation :

ÁŸêŸ •fl∑§‹ ‚◊Ë∑§⁄UáÊ ∑§Ê „‹ ∑§ËÁ¡∞ —

d
cos   cos   

d

y y y
x y x

x x x

   
   
   
= +

27. If a       i j k
→ ∧ ∧ ∧

= + +  and b     j k
→ ∧ ∧

= − , find a vector c
→

 such that a   c   b

→→ →

× =  and

a   c   3

→ →

⋅ = .

ÿÁŒ a       i j k
→ ∧ ∧ ∧

= + +  ÃÕÊ b     j k
→ ∧ ∧

= −  „Ò, ÃÊ ∞∑§ ∞‚Ê ‚ÁŒ‡Ê c
→

 ôÊÊÃ ∑§ËÁ¡∞ Á∑§ a   c   b

→→ →

× =  ÃÕÊ

a   c   3

→ →

⋅ = –

28. Find :

 
2

  2
 d

2   6   5

x

x

x x
∫
+

+ +

  OR

Find :

 2

8
 d

(   2)(   4)
x

x x
∫
+ +

ôÊÊÃ ∑§ËÁ¡∞ —

 
2

  2
 d

2   6   5

x

x

x x
∫
+

+ +

•ÕflÊ

ôÊÊÃ ∑§ËÁ¡∞ —

 2

8
 d

(   2)(   4)
x

x x
∫
+ +
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SECTION - D

πá«U - Œ

29. Find the adjoint of the matrix 

4 2 1

A  1 1 1

1 2 4

 
 
 
 
 

− −

= −

−

 and show that A(adj A)=?A?I.

OR

Using matrices, solve the following system of equations :

x+y+z=2, 2x−y=3, 2y+z=0

•Ê√ÿÍ„ 
4 2 1

A  1 1 1

1 2 4

 
 
 
 
 

− −

= −

−

 ∑§Ê ‚„π¥«U¡ ôÊÊÃ ∑§ËÁ¡∞ ÃÕÊ Œ‡ÊÊ¸ß∞ Á∑§ A(adj A)=?A?I.

•ÕflÊ

•Ê√ÿÍ„Ê¥ ∑§ ¬˝ÿÊª ‚ ÁŸêŸ ‚◊Ë∑§⁄UáÊ ÁŸ∑§Êÿ ∑§Ê „‹ ∑§ËÁ¡∞ —
x+y+z=2, 2x−y=3, 2y+z=0

30. The perimeter of a triangle is 16 cm.  If one side is 6 cm, find the other two sides so that
the area of the triangle is maximum.

OR

Given the sum of the perimeters of a circle and square, show that the sum of their areas
is least when the diameter of the circle is equal to side of the square.

∞∑§ ÁòÊ÷È¡ ∑§Ê ¬Á⁄U◊Ê¬ 16 ‚.◊Ë. „Ò–  ÿÁŒ ∞∑§ ÷È¡Ê 6 ‚.◊Ë. ‹¥’Ë „Ò, ÃÊ ‡Ê· ŒÊ ÷È¡Ê∞° ôÊÊÃ ∑§ËÁ¡∞ Á∑§ ÁòÊ÷È¡
∑§Ê ˇÊòÊ»§‹ •Áœ∑§Ã◊ „Ê–

•ÕflÊ

ÿÁŒ ∞∑§ flÎûÊ ÃÕÊ ∞∑§ flª¸ ∑§ ¬Á⁄U◊Ê¬Ê¥ ∑§Ê ÿÊª ÁŒÿÊ „Ò, ÃÊ Œ‡ÊÊ¸ß∞ Á∑§ ©Ÿ∑§ ˇÊòÊ»§‹Ê¥ ∑§Ê ÿÊª ãÿÍŸÃ◊ „ÊªÊ
ÿÁŒ flÎûÊ ∑§Ê √ÿÊ‚ flª¸ ∑§Ë ÷È¡Ê ∑§ ’⁄UÊ’⁄U „Ò–

31. Find the area enclosed by the circle x2+y2=a2 and y-axis in the first quadrant.

flÎûÊ x2+y2=a2 ÃÕÊ y-•ˇÊ ‚ ÁÉÊ⁄U ¬˝Õ◊ øÃÈÕÊZ‡Ê ∑§ ˇÊòÊ»§‹ ∑§Ê ôÊÊÃ ∑§ËÁ¡∞–

32. Find the equation of the plane passing through the intersection of two planes
x+2y+3z−4=0 and 2x+y−z+5=0 and which is perpendicular to the plane
5x+3y−6z+8=0.

©‚ ‚◊Ã‹ ∑§Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞ ¡Ê ‚◊Ã‹Ê¥ x+2y+3z−4=0 ÃÕÊ 2x+y−z+5=0 ∑§
¬˝ÁÃë¿UŒ ‚ „Ê∑§⁄U ¡ÊÃÊ „Ò ÃÕÊ ‚◊Ã‹ 5x+3y−6z+8=0 ∑§ ‹¥’flÃ „Ò–
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33. In a small scale industry, a manufacturer produces two types of book cases.  The first
type of book case requires 3 hours on machine A and 2 hours on machine B for
completion whereas the second type of book case requires 3 hours on machine A and
3 hours on machine B.  The machines A and B respectively run for at the most 18 hours
and 14 hours per day.  He earns a profit of ` 30 on each type of case of first type and
` 40 on each book case of second type.  How many book cases of each type should he
manufacture so as to have maximum profit.  Make it an LPP and solve it graphically.

∞∑§ ¿UÊ≈U ∑§Ê⁄UπÊŸ ∑§Ê ◊ÊÁ‹∑§ ŒÊ ¬˝∑§Ê⁄U ∑§ ¬ÈSÃ∑§ ∑§‚ ’ŸÊÃÊ „Ò–  ¬˝Õ◊ ¬˝∑§Ê⁄U ∑§Ê ¬ÈSÃ∑§ ∑§‚ ’ŸÊŸ ◊¥ ◊‡ÊËŸ
A ¬⁄U 3 ÉÊ¥≈U ÃÕÊ ◊‡ÊËŸ B ¬⁄U 2 ÉÊ¥≈U ‹ªÃ „Ò¥ ¡’Á∑§ ŒÍ‚⁄U ¬˝∑§Ê⁄U ∑§ ¬ÈSÃ∑§ ∑§‚ ∑§Ê ’ŸÊŸ ¬⁄U ◊‡ÊËŸ A ¬⁄U
3 ÉÊ¥≈U ÃÕÊ ◊‡ÊËŸ B ¬⁄U ÷Ë 3 ÉÊ¥≈U ‹ªÃ „Ò¥–  ◊‡ÊËŸ¥ A ÃÕÊ B ∑˝§◊‡Ê— ¬˝ÁÃÁŒŸ •Áœ∑§ ‚ •Áœ∑§ 18 ÉÊ¥≈U ÃÕÊ
14 ÉÊ¥≈U Ã∑§ ø‹ ‚∑§ÃË „¥Ò–  ¬„‹ ¬˝∑§Ê⁄U ∑§ ¬˝àÿ∑§ ¬ÈSÃ∑§ ∑§‚ ¬⁄U ` 30 ‹Ê÷ ÃÕÊ ŒÍ‚⁄U ¬˝∑§Ê⁄U ∑§ ¬ÈSÃ∑§ ∑§‚
¬⁄U ` 40 ‹Ê÷ Á◊‹ÃÊ „Ò–  ∑§Ê⁄UπÊŸ ∑§Ê ◊ÊÁ‹∑§ Á∑§ÃŸ-Á∑§ÃŸ ŒÊŸÊ¥ ¬˝∑§Ê⁄U ∑§ ¬ÈSÃ∑§ ∑§‚ •‹ª-•‹ª ’ŸÊ∞
Á∑§ ©‚ •Áœ∑§Ã◊ ‹Ê÷ „Ê–  ©¬⁄UÊÄÃ ∑§Ê ∞∑§ ⁄ÒUÁπ∑§ ¬˝Êª˝Ê◊Ÿ ‚◊SÿÊ ’ŸÊ∑§⁄U ª˝Ê»§ mÊ⁄UÊ „‹ ∑§ËÁ¡∞–

- o 0 o -


