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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

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.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two
sentences.        (1x10=10)

ç'u 1-
0

tan
lim
x

x

x→  dk eku Kkr dhft,A

Find the value of 
0

tan
lim
x

x

x→
.

ç'u 2- eSDykWfju izes; dk dFku fyf[k,A
Write the statement of Maclaurin's theorem.

ç'u 3- oØrk f=T;k Kkr djus ds fy, /kzqoh; lw= fyf[k,A
Write the polar formula to find the radius of curvature.

ç'u 4- ufr ifjorZu fcUnq Kkr djus ds fy, ijh{k.k fyf[k,A
Write the test for the point of inflexion.
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ç'u 3- fl) dhft, fd :
Show that :

0 3 2sin cos 4
dx

x x

π π=
+ +∫

OR
tc 

n → ∞

] rks fuEu xq.kuQy dh lhek Kkr dhft,%
Find the limit of the following product, when 

n → ∞

:

1

1 2 3
1 1 1 1

nn

n n n n

        + + + − − − +        
        

ç'u 4- oØ&dqy 

ar e θ=

 ds yEcdks.kh; laNsfn;ksa dk lehdj.k Kkr dhft,A
Find out the equation of orthogonal trajectories of the family of curves

ar e θ=
.

OR
gy dhft, %
Solve :

2

2 5 6 sin3
d y dy

y x
dx dx

− + =

ç'u 5- izkpy fopj.k ls gy dhft,%
Solve by variation of parameters:

2

2 cosec
d y

y x
dx

+ =

OR
gy dhft, %
Solve :

( ) ( ) ( )2 2 2 2 2 2

dx dy dz

x y z y z x z x y
= =

− − −

---x---
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ç'u 5- 44

0
sin 2 d

π
θ θ∫  dk eku Kkr dhft,A

Find the value of 44

0
sin 2 d

π
θ θ∫ .

ç'u 6- oØ 2y x=  rFkk js[kk 

y x=

 ds chp {ks= dk {ks=Qy Kkr dhft,A

Find the area included between the curves 

2y x=

 and the straight

line

y x=

.

ç'u 7- vody lehdj.k dh ?kkr vkSj dksfV D;k gksrk gS\
What is the order and degree of differential equation?

ç'u 8- vody lehdj.k 

2dy y
y

dx x
+ =

 dk fo'ks"k gy D;k gksxk\

What is the particular integral of the differential equation 

2dy y
y

dx x
+ =

 ?

ç'u 9- vody lehdj.k 

2

2 2
d y dy

y x
dx dx

− + =
 dk iwjd Qyu D;k gksxk\

What is the complementary function of differential equation

2

2 2
d y dy

y x
dx dx

− + =

 ?

ç'u 10-vody lehdj.k 

2

2 0
d y dy

P Qy
dx dx

+ + =

 ds fy, ;fn 

1 0P Q+ + =

 gS

rks iwjd Qyu dk ,d lekdy fyf[k,A
Write a integral of complementary function of the differential equation

2

2 0
d y dy

P Qy
dx dx

+ + =

,  if 

1 0P Q+ + =

P.T.O.
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OR
gy dhft, %
Solve :

( ) ( )
2

2 2 2
2 2 2 2 0

d y dy
x x x x x y

dx dx
− + + + + =

Section - 'C'

fuEukafdr ç'uksa dks gy dhft,%

Solve the following questions : (5x5=25)

ç'u 1- fl) dhft, fd 

( ) 5 , 5f x x x= − =

 ij larr rks gS ijUrq vodyuh;

ugh gSA

Show that the function 

( ) 5f x x= −
 is continuous at 

5x =
, but not

differentiable.

OR

;fn 

21
m

y x x = + +
 

] rks 

( )0ny

 Kkr dhft,A

If 

21
m

y x x = + +
 

 then find 

( )0ny

.

ç'u 2- oØ 

( ) ( )3 32 2 1 1 0x y xy x y y x− + − + − + =

 dh vuUrLi'khZ Kkr

dhft,A
Find the asymptotes of the curve

( ) ( )3 32 2 1 1 0x y xy x y y x− + − + − + =

.

OR

oØ 

( )2 32y a x x− =

 dk vuqjs[k.k dhft,A

Trace the curve 

( )2 32y a x x− =

.
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Section - 'B'

fuEukafdr ç'uksa dks gy dhft,%

Solve the following questions : (3x5=15)

ç'u 1-

1

10
lim

1

x

xx

e

e→

 
  + 

 dk ewY;kadu dhft,] ;fn ;g fo|eku gSA

Evaluate 

1

10
lim

1

x

xx

e

e→

 
  + 

, if it exists.

OR

;fn 

sin cos ,y A mx B mx= +

 rks fl) dhft, fd 

2
2

2 0
d y

m y
dx

+ = If sin cos ,y A mx B mx= +  then prove that 
2

2
2 0

d y
m y

dx
+ = .

ç'u 2- fl) dhft, fd dSVujh 

cosh
x

y c
c

 =  
 

 ds fcUnq 

( ),x y

 ij oØrk f=T;k

2y

c

 gSA

Prove that the radius of curvature at the point 

( ),x y

 of the catenary

cosh
x

y c
c

 =  
 

 is 

2y

c

.

OR

oØ 

loge
y

x
x

 =  
 

 ij ufr ifjorZu fcUnq Kkr dhft,A

Find the points of inflexion on the curve 

loge
y

x
x

 =  
 

.
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Section - 'B'

fuEukafdr ç'uksa dks gy dhft,%

Solve the following questions : (3x5=15)

ç'u 1-

1

10
lim

1

x

xx

e

e→

 
  + 

 dk ewY;kadu dhft,] ;fn ;g fo|eku gSA

Evaluate 

1

10
lim

1

x

xx

e

e→

 
  + 

, if it exists.

OR

;fn 

sin cos ,y A mx B mx= +

 rks fl) dhft, fd 

2
2

2 0
d y

m y
dx

+ =If sin cos ,y A mx B mx= + then prove that 
2

2
2 0

d y
m y

dx
+ =.

ç'u 2- fl) dhft, fd dSVujh 

cosh
x

y c
c

 =  
 

 ds fcUnq 

( ),x y

 ij oØrk f=T;k

2y

c

 gSA

Prove that the radius of curvature at the point 

( ),x y

 of the catenary

cosh
x

y c
c

 =  
 

 is 

2y

c

.

OR

oØ 

loge
y

x
x

 =  
 

 ij ufr ifjorZu fcUnq Kkr dhft,A

Find the points of inflexion on the curve 

loge
y

x
x

 =  
 

.
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ç'u 3- eku Kkr dhft,%
Evaluate :

2 24
0

a
x a x dx−∫

OR

fl) dhft, fd oØ log secey x=  ds 0x =  ls 

3
x

π=

 rd ds pki

dh yEckbZ 

( )log 2 3e +

 gSA

Prove that the arc length of the curve log secey x=  from 0x =

to 

3
x

π=

 is 

( )log 2 3e +

.

ç'u 4- gy dhft, %
Solve :

2 2 26 0x p xyp y+ − =

OR

gy dhft, %
Solve :

2

2
45 6 xd y dy

y e
dx dx

− + =

ç'u 5- gy dhft, %
Solve :

; ;
dx dy dz

ny mz lz nx mx ly
dt dt dt

= − = − = −
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ç'u 3- eku Kkr dhft,%
Evaluate :

2 24
0

a
x a x dx−∫

OR

fl) dhft, fd oØ log secey x=  ds 0x =  ls 

3
x

π=

 rd ds pki

dh yEckbZ 

( )log 2 3e +

 gSA

Prove that the arc length of the curve log secey x=  from 0x =

to 

3
x

π=

 is 

( )log 2 3e +

.

ç'u 4- gy dhft, %
Solve :

2 2 26 0x p xyp y+ − =

OR

gy dhft, %
Solve :

2

2
45 6 xd y dy

y e
dx dx

− + =

ç'u 5- gy dhft, %
Solve :

; ;
dx dy dz

ny mz lz nx mx ly
dt dt dt

= − = − = −
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