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1. Answer the following questions : (any ten) 1×10=10

Ó¬˘1 õ∂ùüÀ¬ı±11 Î¬◊M√√1 ø˚˛± – [ø˚Àfl¡±ÀÚ± √˝√√È¬±]

ÚœÀ‰¬¬ı˛ √õ∂ùü&ø˘¬ı˛ Î◊¬M¬ı˛ ±› – [Œ˚-Œfl¬±ÀÚ± ˙øÈ¬]

ªÊ„ÊÿÁŸ ‚Ê¥ŸÊÿ»§Ê⁄UÁŸ Á»§ŸŸÊÿ „Ê — (¡ÊÿÁπ¡ÊÿÊ ◊ÊŸÁ¡)

(a) Find the number of all one-one functions from set { }1 2 3A , ,=

to { }B a, b, c= .

¸—˝√√øÓ¬ { }1 2 3A , ,=  1 ¬Û1± { }B a, b, c=  Δ˘ ˜≈Í¬ øfl¡˜±ÚÈ¬± ¤Õfl¡fl¡œ Ù¬˘Ú

’±ÀÂ√∑

¸—˝øÓ¬ { }1 2 3A , ,= -¤¬ı˛ ˜ÀÒ… { }B a, b, c= -ŒÓ¬ Œ˜±È¬ fl¬Ó¬&ø˘¬ ¤Õfl¬fl¬œ

’À¬Ûé¬fl¬ ’±ÀÂº

ÕÈ’È⁄U { }1 2 3A , ,=  ÁŸ»˝§Êÿ { }B a, b, c= Á‚◊ ªÊ‚Ò ’‚’Ê¥ ªÈÁŒ»§Ê ◊ÊflÕÈŸ Œ¥ ?

(b) Find the principal value of  1 1
3

cot − −⎛ ⎞
⎜ ⎟
⎝ ⎠

.

1 1
3

cot − −⎛ ⎞
⎜ ⎟
⎝ ⎠

 1 ≈̃‡… ˜±Ú øÚÌ« ˛̊ fl¬1±º

1 1
3

cot − −⎛ ⎞
⎜ ⎟
⎝ ⎠

-¤¬ı˛ ˜≈‡… ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

1 1
3

cot − −⎛ ⎞
⎜ ⎟
⎝ ⎠

ÁŸ ªÊ„Êß ◊ÊŸ ÁŒ„ÈŸ–
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(c) Let A, B and C are matrices of order 2 n× , 3 2×  and 2 k×
respectively. Then AB CB+  will be defined for what values of
n and k ?

Ò1±˝√√í˘ A, B ’±1n∏ C ˚Ô±SêÀ˜ 2 n× , 3 2×  ’±1n∏ 2 k×  ¬‚±Ó¬1 Œ˜Ã˘fl¡é¬º ŒÓ¬ÀôL
AB CB+  Œ˜Ã˘fl¡é¬ÀÈ¬± n ’±1n∏  k 1 øfl¡ ˜±Ú1 fl¡±1ÀÌ ¸—:±ªX ˝√√í¬ı∑

Ò¬ı˛± ˝˘ A, B ¤¬ı— C ˚Ô±SêÀ˜ 2 n× , 3 2×  ¤¬ı— 2 k×  ‚±ÀÓ¬¬ı˛ Œ˜Ã˘fl¬é¬º Ó¬±˝À˘
AB CB+  Œ˜Ã˘fl¬é¬øÈ¬ n ¤¬ı— k -¤¬ı˛ Œfl¬±Úƒ¬ ˜±ÀÚ¬ı˛ ÊÚ… ¸—:±¬ıX√√ ˝À¬ı ∑

„◊’Êÿ A, B •Ê⁄UÊ C »§ÊÁ⁄UÿÒ 2 n× , 3 2×  •Ê⁄UÊ 2 k×  »§ÊÁ⁄UÁŸ ÕÊ¥‚Ê¡Êÿ– •é‹Ê
AB CB+  ÕÊ¥‚Ê¡ÊÿÊ n •Ê⁄UÊ k  ÁŸ ◊Ê ◊ÊŸÁŸ ÕÊπÊÿ ’È¥»§Ê⁄UÁÕÿÊÁ⁄U ¡ÊªÊŸ ?

(d) State True or False :

Let R be the relation in the set { }1 2 3 4, , , , given by

( ) ( ) ( ) ( ) ( ) ( ) ( ){ }1 2 2 1 2 2 1 1 4 4 1 3 3 3R , , , , , , , , , , , , ,= .

Then R is reflexive but not symmetric.

qX√√ ŒÚ ’qX√√ ø˘‡± –

{ }1 2 3 4, , , ¸—˝√√øÓ¬Ó¬ ¸—:±ªX ¸•§g R ¤ÀÚ√À1 ø√ ˛̊± ’±ÀÂ√,

( ) ( ) ( ) ( ) ( ) ( ) ( ){ }1 2 2 1 2 2 1 1 4 4 1 3 3 3R , , , , , , , , , , , , ,= º

ŒÓ¬ÀôL R õ∂øÓ¬Ù¬˘Úœ˚˛, øfl¡c õ∂øÓ¬¸˜ Ú˝√√˚˛º

qX√√ Ú± ’qX√√ Œ˘À‡± –

{ }1 2 3 4, , ,  ¸—˝øÓ¬ÀÓ¬ ¸—:±¬ıX√√ ¸•§g¬ R ¤˜Úˆ¬±À¬ı Œ›˚˛± ’±ÀÂ Œ˚ ñ

( ) ( ) ( ) ( ) ( ) ( ) ( ){ }1 2 2 1 2 2 1 1 4 4 1 3 3 3R , , , , , , , , , , , , ,= º
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Ó¬±˝À˘ R √õ∂øÓ¬Ù¬˘Úœ˚˛, øfl¬c √√õ∂øÓ¬¸˜ Ú˚˛º

ÕÊ⁄U ∞’Ê Ÿ¥πÊÿ Á‹⁄U —

{ }1 2 3 4, , ,  ÕÈ’È⁄U•Êfl ’È¥»§Ê⁄UÁÕÿÊÁ⁄U ‚Ê◊ÊãŒÊ R ∞⁄ÒU’ÊÁŒ „ÊŸÊÿ Œ¥,

( ) ( ) ( ) ( ) ( ) ( ) ( ){ }1 2 2 1 2 2 1 1 4 4 1 3 3 3R , , , , , , , , , , , , ,=

•é‹Ê R •Ê Á⁄UÁ»§πÊ¥, ŸÊÕÊÿ »§ÊÁ⁄Uª˝Ê’ Ÿæ§Ê–

(e) Differentiate 2 1xe +  with respect to x.

2 1xe +  1 x ¸±À¬ÛÀé¬ ’ªfl¡˘Ê√ Î¬◊ø˘›ª±º

2 1xe + -¤¬ı˛ x ¸±À¬ÛÀé¬ ’¬ıfl¬˘Ê øÚÌ«˚˛ fl¬À¬ı˛±º

2 1xe +  ÁŸ x ‹Êé’ÊÿÊfl ‚ÊŸÁ∫ ÁŒ„ÈŸ–

(f) 2
1 1 ?xe dx
x x

⎛ ⎞− =⎜ ⎟
⎝ ⎠∫

(g) Determine the order of the differential equation

4 2

23dy d yx sin x
dx dx

⎛ ⎞ + =⎜ ⎟
⎝ ⎠

.

4 2

23dy d yx sin x
dx dx

⎛ ⎞ + =⎜ ⎟
⎝ ⎠

 ’ªfl¡˘ ¸˜œfl¡1Ì1 Sê˜ øÚÌ«˚˛ fl¡1±º

4 2

23dy d yx sin x
dx dx

⎛ ⎞ + =⎜ ⎟
⎝ ⎠

 ’¬ıfl¬˘ ¸˜œfl¬¬ı˛ÀÌ¬ı˛ Sê˜ øÚÌ«˚˛ fl¬À¬ı˛±º
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4 2

23dy d yx sin x
dx dx

⎛ ⎞ + =⎜ ⎟
⎝ ⎠

 ‚ÊŸÁ∫ ‚◊ÊŸÕÊßÁŸ »§ÊÁ⁄U ÁŒ„ÈŸ–

(h) For what values of θ , a b a b× =
   , where θ  be the angle

between the vectors a  and b


?

θ 1 øfl¡ ˜±Ú1 fl¡±1ÀÌ a b a b× =
  

 ˝√√ ˛̊, ˚íÓ¬ θ Δ˝√√ÀÂ√ Œˆ¬"√√1 a


 ’±1n∏ b


1 ˜±Ê√1

Œfl¡±Ì ∑

θ -¤¬ı˛ Œfl¬±Úƒ¬ ˜±ÀÚ¬ı˛ ÊÚ… a b a b× =
  

 ˝˚˛, Œ˚‡±ÀÚ θ  ˝˘ Œˆ¬"√¬ı˛ a  ¤¬ı—

b


-¤¬ı˛ ˜Ò…¬ıÓ«¬œ Œfl¬±Ì ∑

θ ÁŸ ◊Ê ◊ÊŸÁŸ ÕÊπÊÿŸÊ a b a b× =
  

 ¡ÊÿÊ, ¡⁄UÊfl θ •Ê ¡ÊŒÊ¥ ÷Ä≈U⁄U a


 •Ê⁄UÊ

b

ÁŸ ª¡⁄UÁŸ πŸÊ ?

(i) A homogeneous differential equation of the form 
dx xh
dy y

⎛ ⎞
= ⎜ ⎟

⎝ ⎠

can be solved by making the substitution—

(A) y vx=

(B) v yx=

(C) x vy=

(D) x v=
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dx xh
dy y

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
’±fl¬±11 ¸˜˜±øSfl¬ ’ªfl¬˘ ¸˜œfl¬1Ì ¸˜±Ò±Ú1 ¬ı±À¬ı √õ∂øÓ¬á¬±¬ÛÚ ¸”SÀÈ¬±

˝í˘ñ

(A) y vx=

(B) v yx=

(C) x vy=

(D) x v=

dx xh
dy y

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
’±fl¬±À¬ı˛¬ı˛ ¸˜˜±øSfl¬ ’¬ıfl¬˘ ¸˜œfl¬¬ı˛Ì ¸˜±Ò±ÀÚ¬ı˛ ÊÚ… √õ∂øÓ¬¶ö±¬ÛÚ ¸”SøÈ¬

˝˘ñ

(A) y vx=

(B) v yx=

(C) x vy=

(D) x v=

dx xh
dy y

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
◊„⁄UÁŸ »§Ê‹⁄UÁ‹ ‚ÊŸÁ∫ ‚◊ÊŸÕÊß– ◊Êfl»È¥§ÕÊßÁŸ ÕÊπÊÿ »§¡”S‹ÊÿŸÊÿ

◊Êfl‚È‹È•Ê ¡Ê’Êÿ ó

(A) y vx=

(B) v yx=

(C) x vy=

(D) x v=
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(j) Find the determinant of the matrix [ ]1 13A
×

= − .

[ ]1 13A
×

= −  Œ˜Ã˘fl¡é¬1 øÚÌ«±˚˛fl¡ Î¬◊ø˘›ª±º

[ ]1 13A
×

= −  Œ˜Ã˘fl¬Àé¬¬ı˛ øÚÌ«±˚˛fl¬ Œ¬ı¬ı˛ fl¬À¬ı˛±º

[ ]1 13A
×

= −  ÕÊ¥‚Ê¡ÊÿÁŸ ÁŒ„ÈŸÁ‹ ÁŒ„ÈŸ–

(k) State True or False :
100sin x +  is an antiderivative of cosx .

qX ŒÚ ’qX ø˘‡± –

100sin x +  ŒÈ¬± cosx 1 ¤È¬± õ∂øÓ¬-’ªfl¡˘Ê√º

qX Ú± ’qX Œ˘À‡± –

100sin x + ˝˘ cos x -¤¬ı˛ ¤fl¬øÈ¬ ’…±øKÈ¬-ŒÎ¬ø¬ı˛Àˆ¬øÈ¬ˆ¬ºº

ÕÊ⁄U ∞’Ê Ÿ¥πÊÿ Á‹⁄U —

100sin x +  •Ê cos x ÁŸ ◊ÊŸ‚ ‚Ê‹ÊÿÁ∫ ©ÀÕÊ–

(l) Find the direction ratios of the line segment joining the

points ( )2 4 5, ,− −  and ( )1 2 3, , .

( )2 4 5, ,− −  ’±1n∏ ( )1 2 3, ,  ø¬ıμ≈ ¸—À˚±·œ Œ1‡±Î¬±˘1 ø√˙±Ú≈¬Û±Ó¬ Î¬◊ø˘›ª±º

( )2 4 5, ,− −  ¤¬ı—∏ ( )1 2 3, ,  ø¬ıμ≈-¸—À˚±·fl¬±¬ı˛œ Œ¬ı˛‡±øÈ¬¬ı˛ ø√˙±Ú≈¬Û±Ó¬ øÚÌ«˚˛ fl¬À¬ı˛±º

( )2 4 5, ,− −  •Ê⁄UÊ ( )1 2 3, ,  Á’ãŒÊ »§ÊŸÊ¥¡Ê’ŸÊÿ „Ê¥πÊÁŸ L§¡È¡πÊ ÁÕ¥¡Êÿ ÁŒ„ÈŸ–
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2. Find the simplest form of the function

2
1 1 1 0xtan , x

x
−
⎛ ⎞+ −

≠⎜ ⎟⎜ ⎟
⎝ ⎠

. 4

2
1 1 1 0xtan , x

x
−
⎛ ⎞+ −

≠⎜ ⎟⎜ ⎟
⎝ ⎠

 Ù¬˘ÚÀÈ¬± ¸1˘Ó¬˜ ’±fl¡±1Ó¬ õ∂fl¡±˙ fl¡1±º

2
1 1 1 0xtan , x

x
−
⎛ ⎞+ −

≠⎜ ⎟⎜ ⎟
⎝ ⎠

 ’À¬Ûé¬fl¬øÈ¬Àfl¬¬ ¸¬ı˛˘Ó¬˜ ’±fl¬±À¬ı˛ √õ∂fl¬±˙ fl¬À¬ı˛±º

2
1 1 1 0xtan , x

x
−
⎛ ⎞+ −

≠⎜ ⎟⎜ ⎟
⎝ ⎠

 ◊ÊflÕÈŸπÊÒ ªÊ⁄U‹ÒÁ‚Ÿ ◊„⁄UÊfl »§Ê⁄U◊Êÿ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

Find the value of 1 1 12
2

tan sin cos− −⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

. 4

1 1 12
2

tan sin cos− −⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 1 ˜±Ú Î¬◊ø˘›ª±º

1 1 12
2

tan sin cos− −⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 -¤¬ı˛ ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

1 1 12
2

tan sin cos− −⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 ÁŸ ◊ÊŸ ÁŒ„ÈŸ–
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3. Answer (i) and (ii) or (a) and (b) :
Î◊¬M1 fl¬1± (i) ’±1n (ii) ’Ô¬ı± (a) ’±1n∏ (b) –
Î◊¬M¬ı˛ ±› (i) ¤¬ı— (ii) ’Ô¬ı± (a) ¤¬ı— (b) –
Á»§ŸŸÊÿ Á‹⁄U (i) •Ê⁄UÊ∏ (ii) ∞’Ê (a) •Ê⁄UÊ (b) –

(i) If 
3 0
0 2

A
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

, find 2A . 1

˚ø√ 
3 0
0 2

A
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

, Î◊¬ø˘›ª± 2A .

˚ø 
3 0
0 2

A
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

 ˝˚˛, Ó¬±˝À˘ 2A -¤¬ı˛ ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

¡ÈÁŒ 
3 0
0 2

A
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

, ÁŒ„ÈŸ 2A .

(ii) If  2 3
2 1

A
−⎡ ⎤

′ = ⎢ ⎥−⎣ ⎦
 and 

1 0
2 1

B
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

, where A′  is the

transpose of A, then find ( )3A B ′+ . 3

˚ø√ 2 3
2 1

A
−⎡ ⎤

′ = ⎢ ⎥−⎣ ⎦
 ’±1n∏ 1 0

2 1
B

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

, ˚íÓ¬ A′  ŒÈ¬± A 1 ¬Ûé¬±ôLø1Ó¬

Œ˜Ã˘fl¡é¬, ŒÓ¬ÀôL ( )3A B ′+  Î¬◊ø˘›ª±º

˚ø√ 2 3
2 1

A
−⎡ ⎤

′ = ⎢ ⎥−⎣ ⎦
 ¤¬ı— 1 0

2 1
B

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

, Œ˚‡±ÀÚ A′ øÈ¬ A-¤¬ı˛ ¬Ûé¬±ôLø¬ı˛Ó¬

Œ˜Ã˘fl¡é¬, Ó¬±˝À˘ ( )3A B ′+  øÚÌ«˚˛ fl¬À¬ı˛±º

¡ÈÁŒ 2 3
2 1

A
−⎡ ⎤

′ = ⎢ ⎥−⎣ ⎦
 •Ê⁄UÊ 1 0

2 1
B

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

, ¡⁄UÊfl A′•Ê A ÁŸ ŒÊŸS‹ÊÿÕÊß

ÕÊ¥‚Ê¡Êÿ, •é‹Ê ( )3A B ′+  ÁŒ„ÈŸ–
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OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

(a) Give an example of a skew-symmetric matrix. 1

ø¬ı¯∏˜-¸˜ø˜Ó¬ Œ˜Ã˘fl¬é¬ ¤È¬±1 Î¬◊√±˝√√1Ì ø√˚˛±º

¤fl¬øÈ¬ ø¬ı¯∏˜-¸˜ø˜Ó¬ Œ˜Ã˘fl¬Àé¬¬ı˛ Î◊¬±˝¬ı˛Ì ±›º

π¥S‹Êÿ »§ÊÁ⁄Uª˝Ê’ ÕÊ¥‚Ê¡Êÿ ◊ÊŸ‚ÁŸ Á’ÁŒÁãÕ „Ê–

(b) If 
cos x sin x

A
sin x cos x

⎡ ⎤
= ⎢ ⎥−⎣ ⎦

 and A A I′+ = , where I is the identity

matrix of order 2, then find the value of x. 3

˚ø√ cos x sin x
A

sin x cos x
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 ’±1n∏ A A I′+ = , ˚íÓ¬ I Δ˝√√ÀÂ√ 2 ‚±Ó¬1 ’Àˆ¬

Œ˜Ã˘fl¡é¬, ŒÓ¬ÀôL x-1 ˜±Ú Î¬◊ø˘›ª±º

˚ø√ cos x sin x
A

sin x cos x
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 ¤¬ı— A A I′+ = , Œ˚‡±ÀÚ I ˝˘√ 2 ‚±ÀÓ¬¬ı˛ ’Àˆ¬

Œ˜Ã˘fl¡é¬, Ó¬±˝À˘ x-¬ı˛ ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

¡ÈÁŒ √ cos x sin x
A

sin x cos x
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 •Ê⁄UÊ A A I′+ = , ¡⁄UÊfl I •Ê ¡ÊŒÊ¥ 2 »§ÊÁ⁄UÁŸ

ÕÊÁ’ÕÊ ÕÊ¥‚Ê¡Êÿ, •é‹Ê x-ÁŸ ◊ÊŸ ÁŒ„ÈŸ–

4. (i) Using determinants find the equation of the line joining the
points (1, 2) and (3, 6). 2

øÚÌ«±˚˛fl ¬ı…¬ı˝±1 fl¬ø1 (1, 2) ’±1n (3, 6) ø¬ıμ≈ ¸—À˚±·œ Œ1‡±1 ¸˜œfl¬1Ì Î◊¬ø˘›ª±º

øÚÌ«± ˛̊fl¬ ¬¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ (1, 2) ¤¬ı— (3, 6) ø¬ıμ≈-¸—À˚±·fl¬±¬ı˛œ Œ¬ı˛‡±¬ı˛ ¸˜œfl¬¬ı˛Ì øÚÌ«̊ ˛ fl¬À¬ı˛±º

ÁŒ„ÈŸÁ‹ ’Ê„ÊÿŸÊŸÒ (1, 2) •Ê⁄UÊ (3, 6) Á’ãŒÊ »§ÊŸÊ¥¡Ê’ „Ê¥πÊÁŸ ‚◊ÊŸÕÊß ÁŒ„ÈŸ–
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(ii) Let :f →R R ,  :g →R R  such that ( )f x sin x=  and

( ) 2g x x= . Then find composition function g f . 2

(here R = set of real numbers)

˚ø√ :f →R R ,  :g →R R  ˚±ÀÓ¬ ( )f x sin x=  ’±1n∏ ( ) 2g x x= , ŒÓ¬ÀôL

¸—À˚±Ê√Ú Ù¬˘Ú g f  Î¬◊ø˘›ª±º [ ◊̋̊ ˛±Ó¬ R = ¬ı±ô¶ª ¸—‡…±1 ¸—˝øÓ¬]¬

˚ø√ :f →R R ,  :g →R R  ¤˜Ú Œ˚ ( )f x sin x=  ¤¬ı— ( ) 2g x x= , Ó¬±˝À˘

¸—À˚±ÊÚ ’À¬Ûé¬fl¬ g f  øÚÌ«˚˛ fl¬À¬ı˛±º [¤‡±ÀÚ¬ R = ¬ı±ô¶¬ı ¸—‡…±¬ı˛ ¸—˝øÓ¬]¬

¡ÈÁŒ √ :f →R R ,  :g →R R  ¡Ê„ÊÕ ( )f x sin x=  •Ê⁄UÊ ( ) 2g x x= , •é‹Ê

¡ÕÊÿ ◊ÊflÕÈŸ g f  ÁŒ„ÈŸ– [’ÿÊfl R = Ÿ¥ªÈ’Ò •ŸÁ¡◊ÊÁŸ ÕÈ’È⁄U¬]¬

5. Find 
dy
dx , if 2+2=4

(i)
1

x t sin t
y cost
= +

= −

(ii) y xx y=

dy
dx  Î¬◊ø˘›ª±, ˚ø√

(i)
1

x t sin t
y cost
= +

= −

(ii) y xx y=

dy
dx   øÚÌ«̊ ˛ fl¬À¬ı˛±, ˚ø√

(i)
1

x t sin t
y cost
= +

= −

(ii) y xx y=
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dy
dx  ÁŒ„ÈŸ, ¡ÈÁŒ

(i)
1

x t sin t
y cost
= +

= −

(ii) y xx y=

6. Find the intervals in which the function f  given by

( ) 3 24 6 72 30f x x x x= − − +  is

(a) increasing   (b)   decreasing 2+2=4

( ) 3 24 6 72 30f x x x x= − − +  1 Z±1± øÚø«©Ü  f  Ù¬˘ÚÀÈ¬± Œfl¬±Ú ’ôL1±˘Ó

(a) ¬ıÒ«˜±Ú

(b) ˝ò±¸˜±Ú Î◊¬ø˘›ª±º

( ) 3 24 6 72 30f x x x x= − − +  Z±¬ı˛± øÚø«©Ü  f  ’À¬Ûé¬fl¬øÈ¬ Œfl¬±Ú ’ôL¬ı˛±À˘

(a) ¬ıÒ«˜±Ú ¤¬ı—

(b) ˝ò±¸˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

( ) 3 24 6 72 30f x x x x= − − + ÁŸ ¡Ê„Ò ÁÕπÊŸÊÿ  f  ◊ÊflÕÈŸÊ ◊Ê’ πÊãŒÊ’Êfl

(a) ’Ê¥‹Ê¥◊ÊŸ

(b) π◊Êÿ‹Ê¥◊ÊŸ ÁŒ„ÈŸ–
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OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

A balloon, which always remains spherical, has a variable diameter
( )2 1x + . Find the rate of change of its volume with respect to x.

4

¤È¬± Œ¬ı˘≈Ú ¸√±˚˛ Œ·±˘±fl¡±1 Δ˝√√ Ô±Àfl¡ ’±1n∏ ˝◊√√˚˛±1 ¬Ûø1ªÓ«¬Ú˙œ˘ ¬ı…±¸ ( )2 1x + º x ¸±À¬ÛÀé¬
◊̋√√ ˛̊±1 ’± ˛̊Ó¬Ú1 Ûø1ªÓ«¬Ú1 ˝√√±1 Î¬◊ø˘›ª±º

¤fl¬øÈ¬ Œ¬ı˘≈Ú ¸¬ı«± Œ·±˘±fl¬±¬ı˛ ˝À˚˛ Ô±Àfl¬ ¤¬ı— ¤¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ ¬ı…±¸ ( )2 1x + º x-¤¬ı˛
¸±À¬ÛÀé¬ ¤¬ı˛ ’±˚˛Ó¬ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ˝±¬ı˛ øÚÌ«˚˛ fl¬À¬ı˛±º

ÕÊ’‚ ’‹ÈŸÊ ¡é‹Ê’Ê ŒÈ‹È⁄U ◊„⁄U ¡ÊŸÊŸÒ ÕÊÿÊ •Ê⁄UÊ ’ÁŸ ‚Ê‹ÊÿS‹È πÊflÊ ( )2 1x + º x ÁŸ
‹Êé’ÊÿÊfl ’ÁŸ ⁄UÊ¡ÊªÊ‚ÒÁŸ ‚Ê‹ÊÿŸÊÿÁŸ „Ê⁄U ÁŒ„ÈŸ–

7. Evaluate : (any two) 2+2=4

(i) log x dx∫

(ii) 2sin x dx∫

(iii) 3 2x x dx+∫
˜±Ú øÚÌ«˚˛ fl¡1± – [ø˚Àfl¬±ÀÚ± ≈È¬±]

(i) log x dx∫

(ii) 2sin x dx∫

(iii) 3 2x x dx+∫
˜±Ú øÚÌ«˚˛ fl¬À¬ı˛± –  [Œ˚-Œfl¬±ÀÚ± ≈øÈ¬]

(i) log x dx∫

(ii) 2sin x dx∫

(iii) 3 2x x dx+∫
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◊ÊŸ ÁŒ„ÈŸ — (¡ÊÿÁπ¡ÊÿÊ ◊ÊŸŸÒ)

(i) log x dx∫

(ii) 2sin x dx∫

(iii) 3 2x x dx+∫

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

Evaluate : 4

2

0

cos x
sin x cos x

π

+∫

˜±Ú øÚÌ«˚˛ fl¡1± –

2

0

cos x
sin x cos x

π

+∫

˜±Ú øÚÌ«˚˛ fl¬À¬ı˛± –

2

0

cos x
sin x cos x

π

+∫

◊ÊŸ ÁŒ„ÈŸ —

2

0

cos x
sin x cos x

π

+∫ kkk
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8. Find the area lying in the first quadrant and bounded by the circle
2 2 1x y+ =  and the lines 0x =  and 1x = . 4

õ∂Ô˜ Œ‰¬±fl¡Ó¬ ¬ı‘M√√ 2 2 1x y+ =  ’±1n∏ ¸1˘À1‡± 0x =  ’±1n∏ 1x = Œ ˛̊ ’±&1± Œé¬S1 fl¡±ø˘
Î¬◊ø˘›ª±º

õ∂Ô˜ ‰¬Ó≈¬Ô«±—˙ ¬¬ı‘M√√ 2 2 1x y+ =  ¤¬ı— ¸¬ı˛˘À¬ı˛‡± 0x =  ¤¬ı— 1x =  Z±¬ı˛± ¬Ûø¬ı˛À¬ıø©ÜÓ¬
Œé¬ÀS¬ı˛ fl¬±ø˘ øÚÌ«˚˛ fl¬À¬ı˛±º

ÁªÁ’ ¡πÊß‚ÒÿÊfl ’¥πŸ 2 2 1x y+ =  •Ê⁄UÊ ªÊÕÊ¥„Ê¥πÊ 0x =  •Ê⁄UÊ 1x = •Ê •ÊflÁª˝ŸÊÿ
Œé‹ÊßÁŸ Œé‹ÊßÁÕ ÁŒ„ÈŸ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

Find the area of the region bounded by the line 3 2y x= + , the
x-axis and ordinate 1x = . 4

3 2y x= +  ¸1˘À1‡±, x-’é¬ ’±1n∏ 1x =  Œfl¡±øÈ¬À˚˛ ’±&1± Œé¬S1 fl¡±ø˘ Î¬◊ø˘›ª±º

3 2y x= +  ¸¬ı˛̆ À¬ı˛‡±, x -’é¬ ¤¬ı—∏ 1x =  Œfl¬±øÈ¬ Z±¬ı˛± ¬Ûø¬ı˛À¬ıø©ÜÓ¬ Œé¬ÀS¬ı˛ fl¬±ø˘ øÚÌ«˚˛
fl¬À¬ı˛±º

3 2y x= +  ªÊÕÊ¥„Ê¥πÊ, x -Á’Õ” •Ê⁄UÊ 1x =  ¡ÊŸ‚”•Ê •ÊflÁª˝ŸÊÿ Œé‹ÊßÁŸ Œé‹ÊßÁÕ
ÁŒ„ÈŸ–

9. (i) Let a

 is a non-zero vector of magnitude 2 and λ  is a non-zero

scalar. Find the value of λ  such that aλ   is a unit vector.
2

a  ¤È¬± 2 ˜±Ú1 ’˙”Ú… Œˆ¬"√√1 ’±1n∏ λ  ¤È¬± ’ ”̇Ú… Œ¶®˘±1º λ 1 øfl¡ ˜±Ú1 ¬ı±À¬ı aλ 

¤È¬± ¤fl¡fl¡ Œˆ¬"√√1 ˝√√í¬ı∑

a  ¤fl¬øÈ¬ 2 ˜±ÀÚ¬ı˛ ’˙”Ú… Œˆ¬"√¬ı˛ ¤¬ı—∏ λ  ¤fl¬øÈ¬ ’˙”Ú… Œ¶®˘±¬ı˛º λ -¤¬ı˛ Œfl¬±Úƒ ˜±ÀÚ¬ı˛
ÊÚ… aλ   ¤fl¬øÈ¬ ¤fl¬fl¬ Œˆ¬"√¬ı˛ ˝À¬ı ∑

a  •Ê ◊ÊŸ‚ 2 ◊ÊŸÁŸ ‹ÊÁÕπ” ŸÁæ§ ÷Ä≈U⁄U •Ê⁄UÊ λ  •Ê ◊ÊŸ‚ ‹ÊÁÕπ” ŸÁæ§
S∑§‹Ê⁄U– λ ÁŸ ◊Ê ◊ÊŸÁŸ ÕÊπÊÿ aλ   •Ê ◊ÊŸ‚ ‚ÊŸªÈÁŒ ÷Ä≈U⁄U ¡ÊªÊŸ ?

Contd.
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(ii) Find the direction cosine of the vector 2 3ˆ ˆ ˆi j k+ + . 2

2 3ˆ ˆ ˆi j k+ +  Œˆ¬"√√11 ø√˙±—fl¡ Î¬◊ø˘›ª±º

2 3ˆ ˆ ˆi j k+ +  Œˆ¬"√À¬ı˛¬ı˛ ø˙±—fl¬ øÚÌ«˚˛ fl¬À¬ı˛±º

2 3ˆ ˆ ˆi j k+ +  ÷Ä≈U⁄UÁŸ ÕÊ¥ ∑§‚ÊßŸ ÁŒ„ÈŸ–

10. If a, b, c
   are unit vectors such that 0a b c+ + =

   , find the value of

a.b b. c c .a+ +
    

. 4

˚ø√ a, b


 ’±1n∏ c


 ¤fl¡fl¡ Œˆ¬"√√1 ˝√√˚˛ ˚±ÀÓ¬ 0a b c+ + =
   , ŒÓ¬ÀôL a.b b. c c .a+ +

    
1 ˜±Ú

øÚÌ«˚˛ fl¡1±º

˚ø√ a, b


 ¤¬ı— c


 ¤fl¡fl¡  Œˆ¬"√¬ı˛ ˝˚˛ ˚±ÀÓ¬¬ 0a b c+ + =
   , Ó¬±˝À˘ a.b b. c c .a+ +

    
-¤¬ı˛

˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

¡ÈÁŒ√ a, b


 •Ê⁄UÊ c  ‚ÊŸªÈÁŒ ÷Ä≈U⁄U ¡ÊÿÊ ¡Ê„ÊÕ¬¬ 0a b c+ + =
   , •é‹Êa.b b. c c .a+ +

     ÁŸ
◊ÊŸ ÁŒ„ÈŸ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

Find the area of a triangle having the points ( )1 1 1A , , ,  ( )1 2 3B , ,

and ( )2 3 1C , ,  as its vertices. 4

¤È¬± øSˆ≈¬Ê√1 ˙œ¯∏«ø¬ıμ≈ øÓ¬øÚÈ¬± ( )1 1 1A , , ,  ( )1 2 3B , ,  ’±1n∏ ( )2 3 1C , ,  ˝√√íÀ˘,
øSˆ≈¬Ê√ÀÈ¬±1 fl¡±ø˘ Î¬◊ø˘›ª±º

¤fl¬øÈ¬ øSˆ≈¬ÀÊ¬ı˛ ˙œ¯∏«ø¬ıμ≈ øÓ¬ÚøÈ¬ ( )1 1 1A , , ,  ( )1 2 3B , ,  ¬¤¬ı— ( )2 3 1C , ,  ˝À˘,
øSˆ≈¬ÊøÈ¬¬ı˛ fl¬±ø˘ øÚÌ«˚˛ fl¬À¬ı˛±º

◊ÊŸ‚ •ÊπÊÁãÕÕÊ◊ÁŸ ÁÕÁπÁŸ Á’ãŒÊ ◊ÊŸÕÊ◊Ê ( )1 1 1A , , ,  ( )1 2 3B , ,  ¬•Ê⁄UÊ ( )2 3 1C , ,

¡ÊÿÊé‹Ê •ÊπÊÁãÕÕÊ◊ÁŸ Œé‹ÊßÁÕ ÁŒ„ÈŸ–
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11. (i) Find a vector of magnitude 5 units in the direction of the

vector 3 2ˆ ˆ ˆa i j k= + +
 . 2

3 2ˆ ˆ ˆa i j k= + +
  Œˆ¬"√√11 ø˙Ó¬ ¤ÀÚ ¤È¬± Œˆ¬"√1 Î◊¬ø˘›ª± ˚±1 ˜±Ú 5 ¤fl¬fl¬º

3 2ˆ ˆ ˆa i j k= + +
  Œˆ¬"√À¬ı˛¬ı˛ ø˙±˚˛ ¤˜Ú ¤fl¬øÈ¬ Œˆ¬"√¬ı˛ øÚÌ«˚˛ fl¬À¬ı˛± ˚±¬ı˛ ˜±Ú 5 ¤fl¬fl¬º

3 2ˆ ˆ ˆa i j k= + +
  ÷Ä≈U⁄UÁŸ ÁŒªÊfl ∞⁄ÒU’ÊÁŒ ◊ÊŸ‚ ÷Ä≈U⁄U ÁŒ„ÈŸ ¡ÊÿÁŸ ◊ÊŸÊ 5 ‚ÊŸªÈÁŒº

(ii) Find the projection of the vector 3 7ˆ ˆ ˆi j k+ +  on the vector

7 8ˆ ˆ ˆi j k− + . 2

7 8ˆ ˆ ˆi j k− +  Œˆ¬"√1Ó¬ 3 7ˆ ˆ ˆi j k+ +  Œˆ¬"√11 ’øˆ¬Àé¬¬Û øÚÌ«˚˛ fl¬1±º

7 8ˆ ˆ ˆi j k− +  Œˆ¬"√À¬ı˛¬ı˛ Î◊¬¬ÛÀ¬ı˛ 3 7ˆ ˆ ˆi j k+ +  Œˆ¬"√À¬ı˛¬ı˛ ’øˆ¬Àé¬¬Û Œ¬ı¬ı˛ fl¬À¬ı˛±º

7 8ˆ ˆ ˆi j k− +   ÷Ä≈U⁄UÊfl 3 7ˆ ˆ ˆi j k+ +  ÷Ä≈U⁄UÁŸ ÕÊ¥πÊ¥ŸÊÿ ÁŒ„ÈŸ–

12. (i) A coin is tossed three times. Find the probability of occurring
head on the third toss. 2

¤fl¡È¬± ˜≈^± øÓ¬øÚ¬ı±1 È¬Â√ fl¡1± ˝√√í˘º Ó‘¬Ó¬œ˚˛ È¬Â√Ó¬ ˜≈G Œ˝√√±ª±1 ¸y±ø¬ªÓ¬± Î¬◊ø˘›ª±º

¤fl¬øÈ¬ ˜≈^± øÓ¬Ú¬ı±¬ı˛ È¬¸ƒ fl¬¬ı˛± ˝˘º Ó‘¬Ó¬œ˚˛ È¬¸øÈ¬ÀÓ¬ ˜≈G ˝›˚˛±¬ı˛ ¸y±¬ı…Ó¬± øÚÌ«˚˛ fl¬À¬ı˛±º

ª⁄U‚ πÊ©Á⁄U ÕÊ◊π’ ªÊ⁄U„⁄UŸÊÿ ¡Ê’Êÿ– ÕÊ◊ÁÕ π’ ªÊ⁄U„⁄UŸÊÿÊfl π⁄U” ◊ÊŸŸÊÿÁŸ

¡ÊÕÊflŸÊ ÁŒ„ÈŸ–

Contd.
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(ii) Two cards are drawn at random and without replacement
from a pack of 52 playing cards. Find the probability that both
cards are spade. 2

52 ¬ÛÓ¬œ ˛̊± Ó¬±‰¬À‡˘±1 Ô±fl¬ ¤øÈ¬1 ¬Û1± ¬Û≈Ú¶ö«±¬ÛÚ Úfl¬1±Õfl¬ (without replacement)
≈‡Ú ¬Û±Ó¬ ˚±‘ø2Âfl¬ˆ¬±Àª È¬Ú± ˝í˘º ≈À˚˛±‡Ú ¬Û±Ó¬ ˝◊¶®±¬ÛÚ (spade) Œ˝±ª±1 ¸y±øªÓ¬±
øÚÌ«˚˛ fl¬1±º

52 øÈ¬ fl¬±Î«¬ ¸À˜Ó¬ ¤fl¬øÈ¬ Ó¬±À¸¬ı˛ ¬Û…±Àfl¬È¬ ŒÔÀfl¬ Œfl¬±ÀÚ±¬ı˛fl¬˜ ¬ı˘ Ú± fl¬À¬ı˛ ≈øÈ¬ fl¬±Î«¬
¤À˘±À˜À˘±ˆ¬±À¬ı È¬±Ú± ˝˘º Î◊¬ˆ¬˚˛ fl¬±ÀÎ«¬¬ı˛ Œ¶ÛÎ [˝◊˙fl¬±¬ÛÚ] ˝›˚˛±¬ı˛ ¸y±¬ı…Ó¬± øÚÌ«˚˛
fl¬À¬ı˛±º

ªÊ¥ 52 Á’‹Êß ÕÊŸÊÿ ¡Ê’‚ ÃÊ‚ Á’‹ÊßÁŸ»˝§Êÿ ¡’ÊU ‚Ê‹ÊÿÊ ‹ÊÁ‚ŸÊ ªÊ¥ŸÒ Á’‹Êß
‚ÊÿÅ‹”¡ÊŸÊÿ ’ÊÁŒÿÒ ’ÊŸÊÿ ¡Ê’Êÿ– ªÊ¥ŸÒ’Ê Á’‹ÊßÿÊ ßS∑§Ê¬Ÿ ¡ÊŸÊÿÁŸ ¡ÊÕÊflŸÊ
ÁŒ„ÈŸ–

13. A man is known to speak truth 4 out of 5 times. He throws a die
and reports that it is three. Find the probability that it is actually
three. 4

¤Ê√Ú ˜±Ú≈À˝√√ ¬5  ı±11 øˆ¬Ó¬1Ó¬ ¬4  ı±1 ¸“‰¬± fl¡Ô± fl¡˚˛ ¬ı≈ø˘ Ê√Ú± ˚±˚˛º ŒÓ¬›“ ¬Û±˙øÓ¬ ¤È¬± È¬Â√ fl¡À1
’±1n∏ øÓ¬øÚ Œ¬Û±ª± ¬ı≈ø˘ ¬ı…Mê√ fl¡À1º ¬Û±˙øÓ¬ÀÈ¬±Ó¬ ¸‰¬±“Õfl¡À˚˛ øÓ¬øÚ Œ¬Û±ª±1 ¸y±øªÓ¬± øÚÌ«˚˛ fl¡1±º

¤fl¬Ê√Ú ̃ ±Ú≈¯∏ √ ¬5  ¬ı±À¬ı˛¬ı˛ ̃ ÀÒ… ¬4 ¬¬ı±¬ı˛ ̧ Ó¬… fl¬Ô± ¬ıÀ˘ ¬ıÀ˘ Ê±Ú± ̊ ±˚˛º øÓ¬øÚ ¤fl¬øÈ¬ ¬Û±˙± È¬¸ƒ fl¬À¬ı˛Ú
¤¬ı— ëøÓ¬Úí Œ¬ÛÀ˚˛ÀÂÚ ¬ıÀ˘ Ê±Ú±Úº ¬Û±˙±øÈ¬ÀÓ¬ ¸øÓ¬… fl¬À¬ı˛ ëøÓ¬Úí ¬Û±›˚˛±¬ı˛ ¸y±¬ı…Ó¬± øÚÌ«˚˛ fl¬À¬ı˛±º

‚Ê‚ ◊ÊŸÁ‚ÿÊ √ ¬5  π’ÁŸ ◊ÊŒÊfl ¬4 π’ ‚ÒÕÊ ’ÊÕ˝Ê ’Èæ§Ê „ÊŸŸÊ Á◊ÁÕÿÊ– Á’ÿÊ «UÊß‚ ª⁄U‚ ≈U‚
πÊ‹Ê◊Ê •Ê⁄UÊ ÕÊ◊  ◊ÊŸ’Êÿ „ÊŸŸÊ »§Ê⁄U◊ÊÿÊ– «UÊß‚•Êfl ÕÊ⁄ÒUŸÊ ÕÊ◊ ◊ÊŸŸÊÿÁŸ ¡ÊÕÊflŸÊ ÁŒ„ÈŸ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

A fair coin and an unbiased die are tossed. Let A be the event ‘head
appears on the coin’ and B be the event ‘3 on the die’. Check
whether A and B are independent events or not. 4

¤È¬± øÚ‡≈“Ó¬ ˜≈^± ’±1n∏ ¤È¬± ’ø¬ıfl‘¡Ó¬ ¬Û±˙øÓ¬ ¤Àfl¡˘À· È¬Â fl¡1± ˝√√í˘º ë˜≈^±ÀÈ¬±Ó¬ ˜≈G Œ¬Û±ª± ‚È¬Ú±ífl¡
A ’±1n∏ ¬ë Û±˙øÓ¬ÀÈ¬±Ó¬ 3 Œ¬Û±ª± ‚È¬Ú±ífl¡ BŒ1 ¸”‰¬±À˘, A ’±1n∏ B ¶§Ó¬La ˝√√˚˛ÀÚ Ú˝√√˚˛ ¬Û1œé¬± fl¡1±º
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¤fl¬È¬± øÚ‡≈“Ó¬ ˜≈^± ¤¬ı— ¤fl¬øÈ¬ ’ø¬ıfl‘¬Ó¬ ¬Û±˙± ¤fl¬¸Àe È¬¸ƒ fl¬¬ı˛± ˝À˘±º ë˜≈^±øÈ¬ÀÓ¬ ˜≈G ¬Û±›˚˛±
‚È¬Ú±í-Œfl¬¬ A  ¤¬ı— ¬ ë Û±˙±øÈ¬ÀÓ¬¬ 3 ¬Û±›˚˛±¬ı˛ ‚È¬Ú±í-Œfl¬ B ¸”ø‰¬Ó¬  fl¬À¬ı˛º A ¤¬ı— B  ¶§Ó¬La øfl¬Ú±
¬Û¬ı˛œé¬± fl¬À¬ı˛±º

ª⁄U‚ ÁS‹◊ÁS‹◊ πÊ©Á⁄U •Ê⁄UÊ ª⁄U‚ ⁄UÊflÁŸ’Ê »§Ê⁄U‚ ¡ÊÁÿ «UÊß‚ ¡ÿÒ ªÊ⁄U„⁄UŸÊÿ ¡Ê’Êÿ–  “πÊ©Á⁄UÿÊfl
π⁄U” ◊ÊŸŸÊÿ ¡ÊÕÊßπÊÒ A •Ê⁄UÊ “«UÊß‚•Êfl 3 ◊ÊŸŸÊÿ ¡ÊÕÊß”πÊÒ B ¡Ê¥ ÁŒÁãÕÿÊé‹Ê– A •Ê⁄UÊ
B •Ê ©ŒÊ¥ ¡ÊÕÊß ¡ÊÿÊ ŸÊ ¡ÊÿÊ •ÊŸ¡ÊŒ πÊ‹Ê◊–

14. Answer (a) or (b) :

Î◊¬M1 fl¬1± (a) ’±1n (b) –

Î◊¬M¬ı˛ ±› (a) ’Ô¬ı± (b) –

Á»§ŸŸÊÿ Á‹⁄U (a) ∞’Ê (b) –

(a) (i) Find the minor and cofactor of the second row and second
column element of the determinant 2

2 3 5
6 0 4
1 5 7

−

−

2 3 5
6 0 4
1 5 7

−

−
 øÚÌ«± ˛̊fl¡1 ø¡ZÓ¬œ ˛̊ ˙±1œ ’±1n ø¡ZÓ¬œ ˛̊ ô¶y Œ˜Ã˘ÀÈ¬±1 ’Ú≈1±ø˙

’±1n∏ ¸˝√√1±ø˙ Î¬◊ø˘›ª±º

2 3 5
6 0 4
1 5 7

−

−
 øÚÌ«±˚˛Àfl¬¬ı˛ ø ZÓ¬œ˚˛ ¸±ø¬ı˛ ¤¬ı— ø ZÓ¬œ˚˛ ô¶y¬ Œ˜Ã˘øÈ¬¬ı˛ ’Ú≈¬ı˛±ø˙

¤¬ı— ¸˝¬ı˛±ø˙ øÚÌ«˚˛ fl¬À¬ı˛±º

Contd.
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2 3 5
6 0 4
1 5 7

−

−
 ÁŒ„ÈŸÁ‹ÁŸ ŸÒÁÕ ‹ÊÁ⁄U •Ê⁄UÊ ŸÒÁÕ πÊê»§Ê ªÈÁŒÕÊ ’ÊÁŒÿÒ •Ê⁄UÊ

‹ÊªÊ ‹ÊÁ⁄U ÁŒ„ÈŸ–

(ii) For the matrix 
3 1
1 2

A
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
, show that 2 5 7 0A A I− + = .

Hence find 1A− , where I is the identity matrix of order 2. 4

3 1
1 2

A
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 Œ˜Ã˘fl¡é¬1 ¬ı±À¬ı Œ√‡≈›ª± Œ˚ 2 5 7 0A A I− + = º ˝◊√√˚˛±1

¬Û1± 1A−  Î¬◊ø˘›ª±, ˚íÓ¬ I Δ˝√√ÀÂ√ 2 ‚±Ó¬1 ’Àˆ¬√ Œ˜Ã˘fl¡é¬º

3 1
1 2

A
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 Œ˜Ã˘fl¬Àé¬¬ı˛ Œé¬ÀS Œ‡±› Œ˚ 2 5 7 0A A I− + = º ¤¬ı˛

ŒÔÀfl¬  1A−  øÚÌ«˚˛ fl¬À¬ı˛±,¬ Œ˚‡±ÀÚ I ˝˘√ 2 ‚±ÀÓ¬¬ı˛ ’Àˆ¬ Œ˜Ã˘fl¡é¬º

3 1
1 2

A
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 ÕÊ¥‚Ê¡ÊÿÁŸ ÕÊπÊÿ ÁŒÁãÕÁŒ 2 5 7 0A A I− + = º ’ÁŸ»˝§Êÿ

1A−  ÁŒ„ÈŸ, ¡⁄UÊfl I •Ê ¡ÊŒÊ¥ 2 »§ÊÁ⁄UÁŸ ÕÊÁ’ÕÊ ÕÊ¥‚Ê¡Êÿ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

(b) Solve the linear system : (using matrix method) 6

6
3 11

2 0

x y z
y z

x y z

+ + =

+ =

− + =

Δ1ø‡fl¡ õ∂Ì±˘œÀÈ¬± ¸˜±Ò±Ú fl¡1± – [Œ˜Ã˘fl¬é¬œ˚˛ ¬ÛX√√øÓ¬À1]

6
3 11

2 0

x y z
y z

x y z

+ + =

+ =

− + =
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Δ¬ı˛ø‡fl¬ √õ∂Ì±˘œøÈ¬ ¸˜±Ò±Ú fl¬À¬ı˛± – [Œ˜Ã˘fl¬é¬œ˚˛ ¬ÛX√√øÓ¬ Z±¬ı˛±]

6
3 11

2 0

x y z
y z

x y z

+ + =

+ =

− + =

„Ê¥πÊ•ÊÁ⁄U Á’πÊÁãÕπÊÒ ◊Êfl»È¥§ÕÊß ÁŒ„ÈŸ — (ÕÊ¥‚Ê¡ÊÿÊÁ⁄U •ÊŒ’¡Ê¥)

6
3 11

2 0

x y z
y z

x y z

+ + =

+ =

− + =

15. Answer (i) and (ii) or (a) and (b) :

Î◊¬M1 fl¬1± (i) ’±1n (ii) ’Ô¬ı± (a) ’±1n∏ (b) –

Î◊¬M1 ±› (i) ¤¬ı— (ii) ’Ô¬ı± (a) ¤¬ı— (b) –

Á»§ŸŸÊÿ Á‹⁄U (i) •Ê⁄UÊ (ii) ∞’Ê (a) •Ê⁄UÊ (b) –

(i) Find all points of discontinuity of the function f defined by

( )
2 if 1

0 if 1
2 if 1

x , x
f x , x

x , x

+ <⎧
⎪= =⎨
⎪ − >⎩

3

f Ù¬˘Ú1 ø¬ıø26√ißÓ¬±1 ¸fl¡À˘± ø¬ıμ≈ Î¬◊ø˘›ª± ˚íÓ¬

( )
2 1

0 1
2 1

x , x
f x , x

x , x

⎧ + <
⎪= =⎨
⎪ − >⎩

˚ø
˚ø
˚ø

Contd.
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f ’À¬Ûé¬Àfl¬¬ı˛ ø¬ıø2ÂißÓ¬±¬ı˛ ¸fl¬˘ ø¬ıμ≈ øÚÌ«˚˛ fl¬À¬ı˛± Œ˚‡±ÀÚ

( )
2 1

0 1
2 1

x , x
f x , x

x , x

⎧ + <
⎪

= =⎨
⎪ − >⎩

˚ø
˚ø
˚ø

f ◊ÊflÕÈŸÁŸ •ÊãÕÊ⁄U ¡ŸÊÿ ªÊ‚Ò’Ê Á’ãŒÊπÊÒ ÁŒ„ÈŸ ¡⁄UÊfl

( )
2 1

0 1
2 1

x , x
f x , x

x , x

⎧ + <
⎪= =⎨
⎪ − >⎩

¡ÈÁŒ
¡ÈÁŒ
¡ÈÁŒ

(ii) If ( )cosy xcos a y= + , with 1cosa ≠ ± , prove that

( )2cos a ydy
dx sina

+
= . 3

˚ø√ ( )cosy x cos a y= + , 1cosa ≠ ± , √õ∂˜±Ì fl¬1± Œ˚,

( )2cos a ydy
dx sina

+
= º

˚ø√ ( )cosy x cos a y= + , 1cosa ≠ ± , √õ∂˜±Ì fl¬À¬ı˛± Œ˚,

( )2cos a ydy
dx sina

+
= º

¡ÈÁŒ √ ( )cosy xcos a y= + , 1cosa ≠ ± , √»§Ê⁄U◊ÊŸ πÊ‹Ê◊ ÁŒ,

( )2cos a ydy
dx sina

+
= º
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OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

(a) If 1y sin x−= , then show that  ( )
2

2
21 0d y dyx x

dx dx
− − = . 3

˚ø√ 1y sin x−=  ˝√√ ˛̊, ŒÓ¬ÀôL Œ√‡≈›ª± Œ˚ ( )
2

2
21 0d y dyx x

dx dx
− − = º

˚ø√ 1y sin x−=  ˝√√˚˛, Ó¬±˝À˘ Œ‡±› Œ˚ ( )
2

2
21 0d y dyx x

dx dx
− − = º

¡ÈÁŒ √ 1y sin x−=  ¡ÊÿÊ, •é‹Ê ÁŒÁãÕ ÁŒ ( )
2

2
21 0d y dyx x

dx dx
− − = º

(b) Given ( ) 1 if 3
4 if 3

ax , x
f x

x , x
+ ≤⎧

= ⎨ + >⎩

If the function f is continuous at 3x = , find the value of a.
3

ø√ ˛̊± ’±ÀÂ√ ( ) 1 3
4 3

ax , x
f x

x , x
+ ≤⎧

= ⎨ + >⎩

˚ø

˚ø

˚ø√ f Ù¬˘ÚÀÈ¬± 3x =  ø¬ıμ≈Ó¬ ’ø¬ıø26√iß ˝√√˚˛, ŒÓ¬ÀôL a 1 ˜±Ú øÚÌ«˚˛ fl¡1±º

Œ› ˛̊± ’±ÀÂ√ ( ) 1 3
4 3

ax , x
f x

x , x
+ ≤⎧

= ⎨ + >⎩

˚ø

˚ø

˚ø√ f Ù¬˘ÚøÈ¬ 3x =  ø¬ıμ≈ÀÓ¬ ’ø¬ıø2Âiß ˝˚˛, Ó¬±˝À˘ a -¤¬ı˛ ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º
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„ÊŸÊÿ Œ¥ ( ) 1 3
4 3

ax , x
f x

x , x
+ ≤⎧

= ⎨ + >⎩

¡ÈÁŒ

¡ÈÁŒ

¡ÈÁŒ f ◊ÊflÕÈŸ•Ê 3x =  Á’ãŒÊ•Êfl •ÊãÕÊ¡Áÿ ¡ÊÿÊ, •é‹Ê a ÁŸ ◊ÊŸ ÁŒ„ÈŸ–

16. Find absolute maximum value and absolute minimum value of
the function given by

( ) [ ]3 22 15 36 1 1 5f x x x x , x ,= − + + ∈ . 6

( ) 3 22 15 36 1f x x x x= − + +  1 ¡Z±1± øÚø«√©Ü f Ù¬˘ÚÀÈ¬±1 [ ]1 5,  ’ôL1±˘Ó¬ ¬Û1˜ ·ø1á¬

’±1n∏ ¬Û1˜ ˘ø‚á¬ ˜±Ú Î¬◊ø˘›ª±º

( ) 3 22 15 36 1f x x x x= − + + -¤¬ı˛  Z±¬ı˛± øÚø«©Ü f ’À¬Ûé¬fl¬øÈ¬¬ı˛ [ ]1 5,  ’ôL¬ı˛±À˘ ¬Û¬ı˛̃

¬·ø¬ı˛á¬ ¤¬ı— ¬Û¬ı˛˜ ˘ø‚á¬ ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

( ) 3 22 15 36 1f x x x x= − + +  ÁŸ ¡Ê„Ò ÁÕ f  ◊ÊflÕÈŸÁŸ [ ]1 5,  •ÊãÕÊ⁄UÊfl ’Ê¥Á‚ŸÕÊ
Œ⁄U◊Ê •Ê⁄UÊ „ÊÿÁ‚ŸÕÊ Œ⁄U◊Ê ◊ÊŸ ÁŒ„ÈŸ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

Find the point(s) on the curve 2 2x y=  which is nearest to the point

( )0 3, . 6

( )0 3,  ø¬ıμ≈ÀÈ¬±1 ¬Û1± øÚ•ßÓ¬˜ ”√1QÓ¬ 2 2x y=  ¬ıSêÀÈ¬±1 ›¬Û1Ó¬ Ôfl¡± ø¬ıμ≈ / √ø¬ıμ≈À¬ı±1

Î¬◊ø˘›ª±º

( )0 3,  ø¬ıμ≈øÈ¬ ŒÔÀfl¬ øÚ•ßÓ¬˜ ”¬ı˛ÀQ 2 2x y=  ¬¬ıSêøÈ¬¬ı˛ Î◊¬¬ÛÀ¬ı˛ ’¬ıø¶öÓ¬ ø¬ıμ≈ / ø¬ıμ≈&ø˘

øÚÌ«˚˛ fl¬À¬ı˛±º

( )0 3,  Á’ãŒÊÁŸ»˝§Êÿ πÊÁÕÁ‚Ÿ ¡ÊŸÕÊßÿÊfl 2 2x y=  ¬¬’Ê„Ê¥πÊÁŸ ‚ÊÿÊfl ÕÊŸÊÿ Á’ãŒÊ/
Á’ãŒÊ»§Ê⁄UπÊÒ ÁŒ„ÈŸ–
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17. Evaluate : (any one) 6

(i) tan x dx∫

(ii) ( ) ( )21 2
x dx

x x− +
∫

˜±Ú øÚÌ«˚˛ fl¡1± – [ø˚Àfl¡±ÀÚ± ¤È¬±]

(i) tan x dx∫

(ii) ( ) ( )21 2
x dx

x x− +
∫

˜±Ú øÚÌ«˚˛ fl¬À¬ı˛± – [Œ˚-Œfl¡±ÀÚ± ¤fl¬øÈ¬]

(i) tan x dx∫

(ii) ( ) ( )21 2
x dx

x x− +
∫

◊ÊŸ ÁŒ„ÈŸ — (¡ÊÿÁπ¡ÊÿÊ ◊ÊŸ‚)

(i) tan x dx∫

(ii) ( ) ( )21 2
x dx

x x− +
∫
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18. Solve the following differential equations :  (any two) 3+3=6

(i) ( ) ( )1 1 1 0dyx x , y
dx

− = − =

(ii) 2dy y x
dx x

+ =

(iii) ( ) ( ) 0x y dy x y dx− − + =

Ó¬˘1 ’ªfl¡˘ ¸˜œfl¡1ÌÀfl¡˝◊√√È¬± ¸˜±Ò±Ú fl¡1± – [ø˚Àfl¡±ÀÚ± ≈√È¬±]

(i) ( ) ( )1 1 1 0dyx x , y
dx

− = − =

(ii) 2dy y x
dx x

+ =

(iii) ( ) ( ) 0x y dy x y dx− − + =

ÚœÀ‰¬¬ı˛ ’¬ıfl¬˘ ¸˜œfl¬¬ı˛Ì&ø˘ ¸˜±Ò±Ú fl¬À¬ı˛± – [Œ˚-Œfl¡±ÀÚ± ≈øÈ¬]

(i) ( ) ( )1 1 1 0dyx x , y
dx

− = − =

(ii) 2dy y x
dx x

+ =

(iii) ( ) ( ) 0x y dy x y dx− − + =
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ªÊ„ÊÿÁŸ ‚ÊŸÁ∫ ‚◊ÊŸÕÊß»§Ê⁄UπÊÒ ◊Êfl»È¥§ÕÊß πÊ‹Ê◊ — (¡ÊÿÁπ¡ÊÿÊ ◊ÊŸŸÒ)

(i) ( ) ( )1 1 1 0dyx x , y
dx

− = − =

(ii) 2dy y x
dx x

+ =

(iii) ( ) ( ) 0x y dy x y dx− − + =

19. Answer (a) or (b) :

Î◊¬M1 fl¬1± (a) ’±1n (b) –

Î◊¬M¬ı˛ ±› (a) ’Ô¬ı± (b) –

Á»§ŸŸÊÿ Á‹⁄U (a) ∞’Ê (b) –

(a) (i) If the lines

1 2 3
3 2 2

x y z
k

− − −
= =   and 

1 1 6
3 1 5

x y z
k
− − −

= =

are perpendicular, find the value of k. 3

˚ø√ 1 2 3
3 2 2

x y z
k

− − −
= =  Œ1‡±Î¬±˘ 

1 1 6
3 1 5

x y z
k
− − −

= =  Œ1‡±Î¬±˘1

˘•§ ˝√√ ˛̊, k 1 ˜±Ú Î¬◊ø˘›ª±º

˚ø√ 1 2 3
3 2 2

x y z
k

− − −
= =  Œ¬ı˛‡±øÈ¬ 

1 1 6
3 1 5

x y z
k
− − −

= =  Œ¬ı˛‡±øÈ¬¬ı˛ ˘•§

˝√√ ˛̊, k -¤¬ı˛ ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±º

¡ÈÁŒ √ 1 2 3
3 2 2

x y z
k

− − −
= =  „Ê¥πÊ•Ê 

1 1 6
3 1 5

x y z
k
− − −

= =  „Ê¥πÊÁŸ

ÕÊ¥ªÊ⁄U ¡ÊÿÊ, •é‹Ê k ÁŸ ◊ÊŸ ÁŒ„ÈŸ–
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(ii) Find the Cartesian equation of the line through the point

( )5 2 4, , −  and which is parallel to the vector 3 2 8ˆ ˆ ˆi j k+ − .

3

( )5 2 4, , −  ø¬ıμ≈1 ˜±ÀÊ√À1 Œ˚±ª± 3 2 8ˆ ˆ ˆi j k+ −  Œˆ¬"√√11 ¸˜±ôL1±˘ Œ1‡±Î¬±˘1

fl¡±ÀÈ«¬Ê√œ˚˛ ¸˜œfl¡1Ì Î¬◊ø˘›ª±º

( )5 2 4, , −  ø¬ıμ≈¬ı˛ ˜Ò… øÀ˚˛ ’øÓ¬Sê±ôL 3 2 8ˆ ˆ ˆi j k+ −  Œˆ¬"√À¬ı˛¬ı˛ ¸˜±ôL¬ı˛±˘

Œ¬ı˛‡±øÈ¬¬ı˛ fl¬±ÀÈ«¬Êœ˚˛ ¸˜œfl¬¬ı˛Ì øÚÌ«˚˛ fl¬À¬ı˛±º

( )5 2 4, , −  Á’ãŒÊÁŸ ª¡⁄U¡Ê¥ ÕÊ¥ŸÊÿ 3 2 8ˆ ˆ ˆi j k+ −  ÷Ä≈U⁄UÁŸ Á‹ª „Ê¥πÊÁŸ

∑§Ê≈¸UÁ¡ÿ (‚◊ÊŸÕÊ‹ÊÿÊÁ⁄U) ‚◊ÊŸÕÊß ÁŒ„ÈŸ–

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

(b) Find the shortest distance between the lines

1 2 3
1 3 2

x y z− − −
= =  and 4 5 6

2 3 1
x y z− − −

= = . 6

1 2 3
1 3 2

x y z− − −
= =  ’±1n∏ 

4 5 6
2 3 1

x y z− − −
= =  Œ1‡± ≈√Î¬±˘1 ˜±Ê√1 Ú”…ÚÓ¬˜ ”√1Q

Î¬◊ø˘›ª±º

1 2 3
1 3 2

x y z− − −
= =  ¤¬ı— 

4 5 6
2 3 1

x y z− − −
= =  Œ¬ı˛‡± ≈øÈ¬¬ı˛ ˜Ò…¬ıÓ«¬œ Ú”…ÚÓ¬˜ ”¬ı˛Q

øÚÌ«˚˛ fl¬À¬ı˛±º

1 2 3
1 3 2

x y z− − −
= =  •Ê⁄UÊ 

4 5 6
2 3 1

x y z− − −
= =  „Ê¥πÊ ŒÊ¥ŸÒÁŸ ª¡⁄UÁŸ ‚È¥Á‚Ÿ

¡ÊŸÕÊß ÁŒ„ÈŸ–
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20. Solve graphically the following linear programming problems :

Maximize and minimize 3 5Z x y= +

subject to the constraints

2 3 36
15

3
0

x y
x y

y
x

+ ≤

+ ≤

≥

≥

6

3 5Z x y= +  1 ¸À¬ı±«2‰¬ ’±1n∏ ¸¬ı«øÚ•ß ˜±Ú Î¬◊ø˘›ª±

˚íÓ¬

2 3 36
15

3
0

x y
x y

y
x

+ ≤

+ ≤

≥

≥

3 5Z x y= +  -¤¬ı˛ ¸À¬ı«±2‰¬ ¤¬ı— ¸¬ı«øÚ•ß ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±

Œ˚‡±ÀÚ

2 3 36
15

3
0

x y
x y

y
x

+ ≤

+ ≤

≥

≥

3 5Z x y= +  ÁŸ ’Ê¥Á‚ŸÕÊ •Ê⁄UÊ „ÊÿÁ‚ŸÕÊ ◊ÊŸ ÁŒ„ÈŸ

¡⁄UÊfl

2 3 36
15

3
0

x y
x y

y
x

+ ≤

+ ≤

≥

≥

Contd.



37 / MATH [ 30 ]

OR / ¬Ú± ◊̋¬ı± / ¬’Ô¬ı± / ¬∞’Ê

Determine graphically the minimum value of the

objective function 3 9Z x y= +

subject to the constraints

3 60
10

x y
x y

x y

+ ≤

+ ≥

≤

  0 0x , y≥ ≥ 6

Î¬◊øV©Ü Ù¬˘Ú

3 9Z x y= +  1 ¸¬ı«øÚ•ß ˜±Ú Î¬◊ø˘›ª±, ˚íÓ¬ x ’±1n∏ y 1 ¸œ˜±¬ıXÓ¬±¸˜”˝√√ ˝√√í˘

3 60
10

x y
x y

x y

+ ≤

+ ≥

≤

0 0x , y≥ ≥

Î¬◊øV©Ü ’À¬Ûé¬fl¬

3 9Z x y= +  -¤¬ı˛ ¸¬ı«øÚ•ß ˜±Ú øÚÌ«˚˛ fl¬À¬ı˛±, Œ˚‡±ÀÚ x ¤¬ı— y -¤¬ı˛ ¸œ˜±¬ıX√√Ó¬±¸˜”˝
˝˘

3 60
10

x y
x y

x y

+ ≤

+ ≥

≤

0 0x , y≥ ≥
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———— ×————

ÕÊ¥ÁπÕÊ ◊ÊflÕÈŸ

3 9Z x y= +  ÁŸ „ÊÿÁ‚ŸÕÊ ◊ÊŸ ÁŒ„ÈŸ, ¡⁄UÊfl x •Ê⁄UÊ y  ÁŸ „¥ÕÊÿ»§Ê⁄UÊ ¡Ê’Êÿ ó

3 60
10

x y
x y

x y

+ ≤

+ ≥

≤

0 0x , y≥ ≥
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