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¹þãq ß h½»þ '¡' tçÞ Ày ¡âmviåÙàÊã ZàÎÂà ÑèA, âkÂÑçÞ Ñv §ýÊÂàà ¡âÂàwàuê Ñè ñ h½»þ 'r' tçÞ viåÙàÊã

ZàÎÂà h½»þ 'y' tçÞ Àãiê £ÙàÊãu ZàÎÂà ÑèÞ ñ h½»þ '¡' §ýàç yryç qÑvç Ñv §ýÊçÞ ñ
Note: Section 'A' , containing 10 very short answer type questions, is

compulsory. Section 'B' consists of short answer type  questions and

Section 'C' consists of long answer type  questions. Section 'A' has to be

solved first.

h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'h½»þ-'¡'(Section-'A')

âÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñâÂàÈÂàà Þ â§ým ¡âm viä£ÙàÊãu ZàÎÂàà ç Þ  § çý £ÙàÊ Àãâk¥ ñ          (((((Answer the

following very short-answer-type questions)))))    (1   (1   (1   (1   (1x10=10)10=10)10=10)10=10)10=10)

ZàÎÂà-1. ÄývÂà ( ) 1
sinf x x

x
=  §çý âv¥ ( )0 0f +  Öààm §ýLâk¥ ñ

For the function 

( ) 1
sinf x x

x
=

, find ( )0 0f +

ZàÎÂà-2. ÄývÂà 

1tan x
−

 §ýà ZàyàÊ âvâh¥ ñ

Write the expansion of function 1
tan x

− .

ZàÎÂà-3. ÀÎààê¢uç â§ý w§íý xy e=  ywêØà £qáÊtähã ¡wmv Ñè ñ

Show that the curve 

xy e=

 is concave upwards every where.
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In the curve 

cos
x

y c h
c

 =  
 

,  prove that the co-ordinates of the centre

of curvature are given by 

2

2
1 , 2

y
y

c
x yα β 

= − = 
 

−

.

ZàÎÂà-3. tan cotx x dx + ∫  §ýà tàÂà Öààm §ýLâk¥ ñ

Find the value of tan cotx x dx + ∫ .

OR

qÊwvuàçÞ 2 4y ax=  ¡àèÊ 2 4x ay=  §çý rãj £suâÂà™þ ÕàçØàÄýv §ýàç Öààm §ýLâk¥ ñ

Find the area enclosed by the parabolas 2 4y ax=  and 2 4x ay= .

ZàÎÂà-4. Ñv §ýLâk¥ (Solve) ß

( )2 24 4 cos 2xD D y e x x− + = + +

OR

Ñv §ýLâk¥ (Solve) ß

2 2xdy ydx x y dx− = +

ZàÎÂà-5. Zààjv âwjÊ½à §ýL âwâo §ýà Zàuàçªà §ýÊ§çý Ñv §ýLâk¥ ß

Apply the method of variation of parameters to solve :

( )2 1D y x+ =

OR

âÂàÈÂà uäªàqm ytã§ýÊ½ààçÞ §ýàç Ñv §ýLâk¥ ß

Solve the following simultaneous differential equations :

2 , 5 3
dx dy

x y x y
dt dt

= − = +

----x----
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ZàÎÂà-4. oíäwàÂmÊ Êçhà qÊ vÈr w§íýmà kãwà §ýà yåØà âvâh¥ ñ

Write the formula of chord of curvature perpendicular to the radius

vector.

ZàÎÂà-5.

cosx
e h xdx∫

 §ýà tàÂà Öààm §ýLâk¥ ñ

Find the value of 

cosx
e h xdx∫

.

ZàÎÂà-6.

2

0

4 2sin cosx xdx
π
∫

 §ýà tàÂà Öààm §ýLâk¥ ñ

Find the value of 
2

0

4 2sin cosx xdx
π
∫ .

ZàÎÂà-7. ¡w§ýv ytã§ýÊ½à 
2

2

2

1 0
d x dx

dy dy

  
+ + =  

   
 §ýL §ýàçâ¹þ ¡àèÊ iàm Öààm §ýLâk¥ ñ

Find the order and degree of the differential equation

2

2

2

1 0
d x dx

dy dy

  
+ + =  

   

.

ZàÎÂà-8. ¡w§ýv ytã§ýÊ½à 2

cos

sin

dy y

dx y x y

−=
−  §çý unàwm ÑàçÂàç §ýà qÊãÕà½à §ýLâk¥ ñ

Examine the differential equation 2

cos

sin

dy y

dx y x y

−=
−  for exactness.

ZàÎÂà-9. ¡w§ýv ytã§ýÊ½à ( ) ( )
2

2 2 2

2
2 2 2 0

d y dy
x x x x x y

dx dx
− + + + + =  §çý âv¥

, ,P Q R

 §ýà tàÂà Öààm §ýLâk¥ ñ

Find the value of 

, ,P Q R

 of the differential equation

( ) ( )
2

2 2 2

2
2 2 2 0

d y dy
x x x x x y

dx dx
− + + + + =

.

OR

Ñv §ýLâk¥ (Solve) ß 

dx dy dz

yz zx xy
= =

h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'h½»þ-'y'(Section-'C')

âÂ àÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým Àãi ê £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ     (((((Answer the

following long-answer type questions)))))           (5(5(5(5(5x5=25)5=25)5=25)5=25)5=25)

ZàÎÂà-1. ¹çþvÊ §çý Zàtçu yç log sine x  §ýà 

( )2x −

 §ýL iàmàçÞ tçÞ ZàyàÊ §ýLâk¥ ñ

Expand 

log sine x

 in powers of 

( )2x −

 by Taylor's theorem.

OR

uâÀ 

( )1 2
siny x

−=

, mà ç ây÷ §ýLâk¥ â§ý ( )2
2 11 2x y xy− − =  mnà

( ) ( )2 2

2 11 2 1 0nn nx y n x y n y+ +− − + − =
.

If 

( )1 2
siny x−=

, then prove that ( )2
2 11 2x y xy− − =  and

( ) ( )2 2

2 11 2 1 0nn nx y n x y n y+ +− − + − =

.

ZàÎÂà-2. w§í ý 

3 3 2 22 2 1 0x y x y xy xy y− + − + − + =

 §ýL ¡Âà ÞmÐqâÎà êuà Þ  Öààm

§ýLâk¥ ñ

Find the asymptotes of the curve

3 3 2 22 2 1 0x y x y xy xy y− + − + − + =

OR

ây÷ §ýLâk¥ â§ý w§íý 

cos
x

y c h
c

 =  
 

 §çý âv¥ w§íýmà §çýÂô §çý âÂàÀFÎààÞ§ý

2

2
1 , 2

y
y

c
x yα β 

= − = 
 

−

 Ñè ñ
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ZàÎÂà-10.ytã§ýÊ½à 
dx dy dz

P Q R
= =  §ýL ³uàâtmãu Íuà©uà âvâh¥ ñ

Write geometrical interpretation of the differential equation

dx dy dz

P Q R
= = .

h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'(Section-'B')

âÂ àÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ     (((((Answer the

following short-answer type questions )))))           (3(3(3(3(3x5=15)5=15)5=15)5=15)5=15)

ZàÎÂà-1. δ∈−  m§ýÂàã§ý §çý Zàuàçªà yç y¾uàâqm §ýLâk¥ : 

( )
1

lim 2 7 9
x

x
→

+ =

Using 

δ∈−

 technique, verify that 

( )
1

lim 2 7 9
x

x
→

+ =

.

OR

ây÷ §ýLâk¥ â§ý 

2x =
 qÊ ÄývÂà 

( ) 2
3 2 1f x x x= + +

 ymmî Ñè ñ

Prove that the following function is continuous at 

2x =

,

( ) 2
3 2 1f x x x= + +

ZàÎÂà-2. úÀuàs 

( )1 cosr a θ= +

 §çý â§ýyã ârÂÀä ( ),r θ  qÊ w§íýmà âØà³uà Öààm §ýLâk¥ ñ

Find the radius of curvature at any point 

( ),r θ

 of the cardioid

( )1 cosr a θ= +

.

OR

w§íý ( )2 3
2y a x x− =  §ýà ¡ÂàäÊçh½à §ýLâk¥ ñ

Trace the curve 

( )2 32y a x x− =

.

P.T.O.
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ZàÎÂà-10.ytã§ýÊ½à 

dx dy dz

P Q R
= =

 §ýL ³uàâtmãu Íuà©uà âvâh¥ ñ

Write geometrical interpretation of the differential equation

dx dy dz

P Q R
= = .

h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'h½»þ-'r'(Section-'B')

âÂ àÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñâÂàÈÂà à Þ â§ým viä £ÙàÊãu ZàÎÂàà ç Þ  § ç ý  £ÙàÊ Àãâk¥ ñ     (((((Answer the

following short-answer type questions )))))           (3(3(3(3(3x5=15)5=15)5=15)5=15)5=15)

ZàÎÂà-1. δ∈−  m§ýÂàã§ý §çý Zàuàçªà yç y¾uàâqm §ýLâk¥ : 

( )
1

lim 2 7 9
x

x
→

+ =

Using 

δ∈−

 technique, verify that 

( )
1

lim 2 7 9
x

x
→

+ =

.

OR

ây÷ §ýLâk¥ â§ý 

2x =
 qÊ ÄývÂà 

( ) 2
3 2 1f x x x= + +

 ymmî Ñè ñ

Prove that the following function is continuous at 

2x =

,

( ) 2
3 2 1f x x x= + +

ZàÎÂà-2. úÀuàs 

( )1 cosr a θ= +

 §çý â§ýyã ârÂÀä ( ),r θ  qÊ w§íýmà âØà³uà Öààm §ýLâk¥ ñ

Find the radius of curvature at any point 

( ),r θ

 of the cardioid

( )1 cosr a θ= +

.

OR

w§íý ( )2 3
2y a x x− =  §ýà ¡ÂàäÊçh½à §ýLâk¥ ñ

Trace the curve 

( )2 32y a x x− =

.
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ZàÎÂà-3.

4 5cos

dx

x+∫

 §ýà tàÂà Öààm §ýLâk¥ ñ

Evaluate 
4 5cos

dx

x+∫ .

OR

ây÷ §ýLâk¥ â§ý ( )
3

22 2
1

0
1

32
x x dx

π− =∫

Prove that ( )
3

22 2
1

0
1

32
x x dx

π− =∫ .

ZàÎÂà-4. w§íý §äýv sinn nr n aθ =  §ýà vÞr§ýàç½àãu yÞ²çþÀã Öààm §ýLâk¥, kÑàÝ 

a

 w§íý §äýv §ýà

Zààjv Ñè ñ

Find the orthogonal trajectories of given family of curves 

sinn nr n aθ =a, being parameter of family of curve.

OR

¡w§ýv ytã§ýÊ½à 

2
2

2
2 log

d y dy
x x y x

dx dx
− + =

 §ýàç Ñv §ýLâk¥ ñ

Solve the differential equation 
2

2

2
2 log

d y dy
x x y x

dx dx
− + = .

ZàÎÂà-5. ¡w§ýv ytã§ýÊ½à ( )
2

2

2

2
4 4 3

xd y dy
x x y e

dx dx
− + − =  §ýà qåÊ§ý ÄývÂà Öààm

§ýLâk¥ ñ

Find the complimentary function of the differential equation

( )
2

2

2

2
4 4 3 xd y dy

x x y e
dx dx

− + − = .
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ZàÎÂà-3.
4 5cos

dx

x+∫  §ýà tàÂà Öààm §ýLâk¥ ñ

Evaluate 
4 5cos

dx

x+∫ .

OR

ây÷ §ýLâk¥ â§ý ( )
3

22 2
1

0
1

32
x x dx

π− =∫

Prove that ( )
3

22 2
1

0
1

32
x x dx

π− =∫ .

ZàÎÂà-4. w§íý §äýv sinn nr n aθ =  §ýà vÞr§ýàç½àãu yÞ²çþÀã Öààm §ýLâk¥, kÑàÝ 

a

 w§íý §äýv §ýà

Zààjv Ñè ñ

Find the orthogonal trajectories of given family of curves 

sinn nr n aθ = a, being parameter of family of curve.

OR

¡w§ýv ytã§ýÊ½à 

2
2

2
2log

d y dy
x x y x

dx dx
− + =

 §ýàç Ñv §ýLâk¥ ñ

Solve the differential equation 
2

2

2
2 log

d y dy
x x y x

dx dx
− + = .

ZàÎÂà-5. ¡w§ýv ytã§ýÊ½à ( )
2

2

2

2
4 4 3

xd y dy
x x y e

dx dx
− + − =  §ýà qåÊ§ý ÄývÂà Öààm

§ýLâk¥ ñ

Find the complimentary function of the differential equation

( )
2

2

2

2
4 4 3 xd y dy

x x y e
dx dx

− + − = .
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