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uksV %uksV %uksV %uksV %    lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nks nks nks nks Hkkx gy 

dhft,A lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts 

from each question. All questions carry equal marks. 
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(UNIT—1) 

1- ¼v½ ε-δ fof/k ds iz;ksx ls fl) dhft, fd % 

1
lim 3 2.
x

x
→

+ =  

Using ε-δ method, prove that : 

1
lim 3 2.
x

x
→

+ =  
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¼c½ eSDykWfju izes; dk dFku fy[kdj fl) dhft,A  

State and prove Maclaurin’s theorem.  

¼l½ fuEufyf[kr Qyu ds lkarR; vkSj vodyuh;rk dh tk¡p 

fcUnq x = 0 ij dhft, % 

2 1
sin , 0

( )

0 , 0.

x x
f x x

x

   ≠  =  
 =

  

Test the continuity and differentiability of the 

following function at the point x = 0 : 

2 1
sin , 0

( )

0 , 0.

x x
f x x

x

   ≠  =  
 =
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(UNIT—2) 

2- ¼v½ fl) dhft, fd pØt % 

 x = a (t + sin t) 

 y = a (1 – cos t)  

ds fdlh fcUnq t ij oØrk f=T;k 4 cos
2

t
a

 ρ =  
 

 gksrh 

gSA  

Prove that the radius of curvature of the cycloid : 

x = a (t + sin t) 

y = a (1 – cos t) 

at the point t is 4 cos
2

t
a

 ρ =  
 

. 
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¼c½ oØ % 

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

dh lHkh vuUrLif’kZ;k¡ Kkr dhft,A  

Find all the asymptotes of the curve : 

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

¼l½ oØ % 

3(log )ex y=  

dk ufr&ifjorZu fcUnq Kkr dhft,A  

Find the point of inflexion of the curve : 

3(log )ex y=  

bdkbZbdkbZbdkbZbdkbZ&&&&3333    

(UNIT—3) 

3- ¼v½ fl) dhft, fd % 

/ 2

0
log (tan ) 0.x dx

π
=∫   

Prove that : 

/ 2

0
log (tan ) 0.x dx

π
=∫  

¼c½ ân;kHk % 

(1 cos )r a= + θ
  

dk {ks=Qy Kkr dhft,A   
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Find the area of the cardioid : 

(1 cos )r a= + θ
 

¼l½ fl) dhft, fd oØ % 

y = log sec x  

ds fcUnq x = 0 ls 
3

x
π

=  rd ds pki dh yEckbZ 

log (2 3)e +  gSA   

Prove that the length of the curve : 

 y = log sec x  

from point x = 0 to 
3

x
π

=  is log (2 3)e + . 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    

(UNIT—4) 

4- ¼v½ fuEufyf[kr vody lehdj.k ds ;FkkrF; dh tk¡p 

dhft, vkSj vr% bls gy dhft, % 

(x + y – 2) dx + (x – 2y – 3) dy = 0. 

Test the exactness of the following differential 

equation and hence solve it : 

(x + y – 2) dx + (x – 2y – 3) dy = 0.  

¼c½ oØ dqy % 

2 2

2 2
1

x y

a b
+ =

+ λ + λ
  

dh yEcdks.kh; laNsnh Kkr dhft,] tgk¡ λ dqy dk 

izkpy gSA   
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Find the orthogonal trajectory of the family of 

curves : 

2 2

2 2
1

x y

a b
+ =

+ λ + λ
 

where λ is the parameter of the family.  

¼l½ gy dhft, % 

2
2

2
2 log .

d y dy
x x y x

dxdx
− + =   

Solve : 

2
2

2
2 log .

d y dy
x x y x

dxdx
− + =  
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(UNIT—5) 

5- ¼v½ izkpy fopj.k fof/k ls gy dhft, % 

2

2
3 2 .

1

x

x

d y dy e
y

dxdx e
− + =

+
  

Solve by method of variation of parameters :  

2

2
3 2 .

1

x

x

d y dy e
y

dxdx e
− + =

+
 

¼c½ ;qxir vody lehdj.k gy dhft, % 

2 2cos 7 sin
dx dy

y t t
dt dt

+ − = −  

2 4 cos 3sin .
dx dy

x t t
dt dt

− + = −    
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Solve the simultaneous differential equations : 

2 2cos 7 sin
dx dy

y t t
dt dt

+ − = −  

2 4 cos 3sin .
dx dy

x t t
dt dt

− + = −    

¼l½ gy dhft, % 

( ) ( ) ( )

dx dy dz

x y z y z x z x y
= =

− − −
  

Solve : 

.
( ) ( ) ( )

dx dy dz

x y z y z x z x y
= =

− − −
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