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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- ( )0lim logx x x→ +  dk eku Kkr dhft;sA

Find the value of  ( )0lim logx x x→ + .

ç'u 2- ( )log ax b+  dk 

n

osa vody xq.kkad dks fyf[k;sA

Write the 

thn

 differential coefficient of 

( )log ax b+

.

ç'u 3- pØt 

4 sins a ψ=

 ds fcUnq 

( ),s ψ

 ij oØrk f=T;k Kkr dhft;sA

Find the radius of curvature of the points 

( ),s ψ

 of the cycloid

4 sins a ψ=

.

ç'u 5- Lora= pj dks ifjHkkf"kr djds fuEukafdr vody lehdj.k dks gy dhft, %

2 2

2 4

2
0

d y dy a
y

x dxdx x
+ + =

Solve the following differential equation by changing the independent

variable : 

2 2

2 4

2
0

d y dy a
y

x dxdx x
+ + =

.

OR

fuEu ;qxir lehdj.kksa dks gy dhft;s %

7 0 , 2 5 0
dx dy

x y x y
dt dt

− + = − − =

Solve the simultaneous equations :

7 0 , 2 5 0
dx dy

x y x y
dt dt

− + = − − =
.

---x---
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ç'u 4- oØ 

3y x=

 ds ufr ifjorZu fcUnq Kkr dhft;sA

Find the points of inflexion of the curve  

3y x=

.

ç'u 5-

4 22

0
sin cosx x dx

π

∫

 dk eku Kkr dhft;sA

Find the value of 
4 22

0
sin cosx x dx

π

∫ .

ç'u 6-
( )

1

3 cos log x
dx

x∫  dk eku Kkr dhft;sA

Find the value of 
( )

1

3 cos log x
dx

x∫ .

ç'u 7- gy dhft;s / Solve : 

2

2
3 4 0

d y dy
y

dx dx
− − = .

ç'u 8- gy dhft;s / Solve : dx dy dz

x y z
= =.

ç'u 9- lehdj.k 
2

2
4 sin 2xd y

y e x
dx

− = +  dk fo'ks"k lekdy Kkr dhft;sA

Find the particular integral of the equation 

2

2
4 sin 2xd y

y e x
dx

− = + .

ç'u 10-nks pjksa dk jkalfd;u lkjf.kd fyf[k;sA

Write the Wronskian determinant of two variables.

Section - 'B'

fuEukafdr ç'uksa ds mŸkj nsaA

Answer the following questions :                                              (3x5=15)

ç'u 1- δ∈−  rduhd ds iz;ksx ls lR;kfir dhft;s %

By using 

δ∈−

 technique, verify that :

( )2

3lim 2 15
x

x x→ + =
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ç'u 2- fl) dhft;s fd 

cos
x

y c h
c

=

 ds fy, oØrk dsUnz ds funsZ'kkad

2

2 1 , 2
y

c
x y
 − − 
 

 gSA

In the curve  

cos
x

y c h
c

=

, show that the co-ordinates of the centre of

curvature are given by
2

2 1 , 2
y

c
x y
 − − 
 

 .

OR

oØ 

3 2 33 4 3 0x x y y x y+ − − + + =

 dh vuUrLif'kZ;k¡ Kkr dhft;sA

Find the asymptotes of the curve 3 2 33 4 3 0x x y y x y+ − − + + = .

ç'u 3- ewY;kadu dhft;s  / Evaluate  

( )2 2

1
2

0
1 2 1

dx

x x− −
∫

.

OR

fl) dhft;s fd / Prove that : 
0

2 1

2 2
log sin logx dx

π π
=∫ .

iz'u 4- gy dhft;s / Solve :  ( )2 2 0y x dx y dy− + =

OR

gy dhft;s / Solve : 

2

2
3 2 cos 3

d y dy
y x

dxdx
− + =

.
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OR

eSDYkkWfju izes; ls sin x  dk izlkj dhft;sA

Expand the 

sin x

 by Maclaurin's Theorem.

ç'u 2- fl) dhft;s fd pØt 

( ) ( )sin , 1 cosx a t t y a t= + = −

 ds fdlh fcUnq

' t ' ij oØrk f=T;k 

4 cos
2

t
aρ  =  

 

 gksrh gSaA

Prove that the radius of curvature at any point '

t

' of the cycloid

( ) ( )sin , 1 cosx a t t y a t= + = −

is 4 cos
2

t
aρ  =  

 
 .

OR

oØ 

3 3
3x y axy+ =

 ij ewy-fcUnq dh izÑfr Kkr dhft;sA

Find the nature of the origin on the curve  
3 3

3x y axy+ = .

ç'u 3- fl) dhft;s fd / Prove that 
2

0

sin

4sin cos

x
dx

x x

π π=
+∫ .

OR

ijoy; 2y x=  vkSj ljyjs[kk 

y x=

 ds e?; f?kjs {ks=Qy dk eku Kkr

dhft;sA

Find the area included between the curve 

2y x=

 and the straight line

y x=

.

ç'u 4- n'kkZb;s fd 

A
v B

r
= +

 vody lehdj.k 

2

2

2
0

d v dv

r drdr
+ =

 dk ,d gy gSA

Show that 

A
v B

r
= +

  is a solution of differential equation

2

2

2
0

d v dv

r drdr
+ =

.
P.T.O.P.T.O.
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OR

eSDYkkWfju izes; ls 

sin x

 dk izlkj dhft;sA

Expand the 

sin x

 by Maclaurin's Theorem.

ç'u 2- fl) dhft;s fd pØt 

( ) ( )sin , 1 cosx a t t y a t= + = −

 ds fdlh fcUnq

' t ' ij oØrk f=T;k 

4 cos
2

t
aρ  =  

 

 gksrh gSaA

Prove that the radius of curvature at any point '

t

' of the cycloid

( ) ( )sin , 1 cosx a t t y a t= + = −

is 4 cos
2

t
aρ  =  

 
 .

OR

oØ 

3 3
3x y axy+ =

 ij ewy-fcUnq dh izÑfr Kkr dhft;sA

Find the nature of the origin on the curve  
3 3

3x y axy+ = .

ç'u 3- fl) dhft;s fd / Prove that 
2

0

sin

4sin cos

x
dx

x x

π π=
+∫ .

OR

ijoy; 2y x=  vkSj ljyjs[kk 

y x=

 ds e?; f?kjs {ks=Qy dk eku Kkr

dhft;sA

Find the area included between the curve 

2y x=

 and the straight line

y x=

.

ç'u 4- n'kkZb;s fd 

A
v B

r
= +

 vody lehdj.k 

2

2

2
0

d v dv

r drdr
+ =

 dk ,d gy gSA

Show that 

A
v B

r
= +

  is a solution of differential equation

2

2

2
0

d v dv

r drdr
+ =

.
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OR

gy dhft;s / Solve :  

2dy y
y

dx x
+ =

.

ç'u 5- gy dhft;s / Solve : 

( )3 2 2 2
2

x
D D D y e x x+ + = + +

.

OR

gy dhft;s : 

dx dy dz

mz ny nx lz ly mx
= =

− − −

Solve : 
dx dy dz

mz ny nx lz ly mx
= =

− − −
.

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsaA

Answer the following questions :                                             (5x5=25)

ç'u 1- ;fn ( )1sin siny m x
−= ] rks fl) dhft;s fd

( )2 2
2 11 0x y xy m y− − + =  v k S j  bll s  f uxeu  d h ft; s  fd

( ) ( ) ( )2 2 2

2 1
1 2 1 0nn n

x y n xy n m y+ +− − + − − =

.

If 

( )1sin siny m x
−=

] then show that ( )2 2
2 11 0x y xy m y− − + =  and

deduce from it that 

( ) ( ) ( )2 2 2

2 1
1 2 1 0nn n

x y n xy n m y+ +− − + − − =

.

OR

Vsyj-izes; dk mi;ksx djrs gq, 

sin x

 dks 

( )2x π−

 dh ?kkrksa esa izlkj

dhft;sA

Expand sin x  in powers of 

( )2x π−

 by Taylor's theorem.

OR

gy dhft;s / Solve :  
2dy y

y
dx x

+ = .

ç'u 5- gy dhft;s / Solve : 

( )3 2 2 2
2

x
D D D y e x x+ + = + +

.

OR

gy dhft;s : 

dx dy dz

mz ny nx lz ly mx
= =

− − −

Solve : 
dx dy dz

mz ny nx lz ly mx
= =

− − −
.

Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsaA

Answer the following questions :                                             (5x5=25)

ç'u 1- ;fn ( )1sin siny m x
−= ] rks fl) dhft;s fd

( )2 2
2 11 0x y xy m y− − + =  v k S j  bll s  f uxeu  d h ft; s  fd

( ) ( ) ( )2 2 2

2 1
1 2 1 0nn n

x y n xy n m y+ +− − + − − =

.

If 

( )1sin siny m x
−=

] then show that ( )2 2
2 11 0x y xy m y− − + =  and

deduce from it that 

( ) ( ) ( )2 2 2

2 1
1 2 1 0nn n

x y n xy n m y+ +− − + − − =

.

OR

Vsyj-izes; dk mi;ksx djrs gq, 

sin x

 dks 

( )2x π−

 dh ?kkrksa esa izlkj

dhft;sA

Expand sin x  in powers of 

( )2x π−

 by Taylor's theorem.
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