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J-206
B.Sc. (Part-II) (Old Course)

Examination, 2021
MATHEMATICS

Paper - II

(Differential Equation)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeS~ ØelÙeskeâ FkeâeF& mes oes Yeeie

nue keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Attempt all the five questions. Two parts from

each unit are compulsory. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) jwefKekeâ DeJekeâue meceerkeâjCe 5

   21 x y 2xy n n 1 y 0     

keâe ßesCeer nue %eele keâerefpeS~

Find the series solution of the linear

differential equation :

   21 x y 2xy n n 1 y 0     

(b) efmeæ keâerefpeS efkeâ : 5

   
n n

2
n n n

1 d
P x x 1

2 n dx
  

Prove that :

   
n n

2
n n n

1 d
P x x 1

2 n dx
  

(c) efmeæ keâerefpeS : 5

 3 2
2 sinx

J x cosx
x x

   
       

Prove that :

 3 2
2 sinx

J x cosx
x x
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FkeâeF&—II / UNIT-II

Q. 2. (a) ceeve %eele keâerefpeS : 5

L {t e–t sin2t}

Evaluate :

L {t e–t sin2t}

(b) ceeve %eele keâerefpeS : 5

2
1

3 2

2p 6p 5
L

p 6p 11p 6

    
 

    

Evaluate :

2
1

3 2

2p 6p 5
L

p 6p 11p 6

    
 

    

(c) nue keâerefpeS : 5

(D2 – 3D + 2) y = 1 – e2t

peyeefkeâ y(0) = 1 leLee y'(0) = 0

Solve :

(D2 – 3D + 2) y = 1 – e2t

when y(0) = 1 and y'(0) = 0

FkeâeF&—III / UNIT-III

Q. 3. (a) mecyevOe f(x2 + y2 + z2, z2 – 2xy) = 0 mes DeebefMekeâ

DeJekeâue meceerkeâjCe keâer jÛevee keâerefpeS~ 5

Formulate partial differential equation from

the relation f(x2 + y2 + z2, z2 – 2xy) = 0.

(b) nue keâerefpeS : 5

x2(y – z)p + y2(z – x)q = z2(x – y)

Solve :

x2(y – z)p + y2(z – x)q = z2(x – y)

(c) Ûeeefhe&š efJeefOe mes nue keâerefpeS : 5

(p2 + q2)y = qz
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(5) (6)

Solve by Charpit's method :

(p2 + q2)y = qz

FkeâeF&—IV / UNIT-IV

Q. 4. (a) nue keâerefpeS : 5

p + r + s = 1

Solve :

p + r + s = 1

(b) meceerkeâjCe 
2 2

2
2 2

z z
x

x y

 


 
 keâe JeieeakeâjCe keâerefpeS Deewj

nue keâerefpeS~ 5

Classify and solve the equation :

2 2
2

2 2

z z
x

x y

 


 

(c) nue keâerefpeS : 5

r – 2s + t = sin (2x + 3y)

Solve :

r – 2s + t = sin (2x + 3y)

FkeâeF&—V / UNIT-V

Q. 5. (a) Heâuevekeâ    
2

2

1
y x y 2xy dx,     I  y(1) = 0,

y(2) = –1 kesâ Ûejceceeve hejer#eCe keâerefpeS~ 5

Test for extremum the functional :

   
2

2

1
y x y 2xy dx,     I

y(1) = 0, y(2) = –1

(b) oerIe&Je=le 4x2 + 9y2 = 36 SJeb efyevog A(1, 0) kesâ ceOÙe

ueIegòece otjer %eele keâerefpeS~ 5

Find the shortest distance between the

ellipse 4x2 + 9y2 = 36 and point A(1, 0).



(7)

(c) Heâuevekeâ    
1

2 2

0
y x xy y 2y y dx      I

y(0) = 1, y(1) = 2 kesâ Ûejceceeve hejer#eCe keâerefpeS~ 5

Test the extremum of the functional :

   
1

2 2

0
y x xy y 2y y dx      I

y(0) = 1, y(1) = 2
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JN-206
B.Sc. (Part-II) (New Course)

Examination, 2021
MATHEMATICS

Paper - II

(Differential Equation)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nw~ ØelÙeskeâ ØeMve/FkeâeF& mes efkeâvneR oes YeeieeW

keâes nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question/unit. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) jwefKekeâ DeJekeâue meceerkeâjCe

y xy y 0   

keâe ßesCeer nue %eele keâerefpeS~

Find the series solution of the linear

differential equation :

y xy y 0   

(b) efmeæ keâerefpeS efkeâ :

   
n 1

n 2
n

x x x
Q (x) 2 n dx dx .... x 1 dx

   
   

Prove that :

   
n 1

n 2
n

x x x
Q (x) 2 n dx dx .... x 1 dx

   
   

(c) ‘‘efkeâmeer mšce& uÙetefJeue mecemÙee (Sturm-Liouville

problem) kesâ DeeFiesve Heâueve Skeâ ueeefcyekeâ mecegÛÛeÙe

efveefce&le keâjles nQ~’’ efmeæ keâerefpeS~

Prove that the eigen functions of a Sturm-

Liouville problem form an arthogonal set.
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FkeâeF&—II / UNIT-II

Q. 2. (a) ueehueeme ™heeblej kesâ efueÙes ØeejbefYekeâ ceeve ØecesÙe leLee

Debeflece ceeve ØecesÙe efueefKeS leLee efmeæ keâerefpeS~

State and prove that initial value theorem and

final value theorem for Laplace transform.

(b) nwJeermeeF[ Øemeej met$e keâe ØeÙeesie keâjkesâ %eele keâerefpeS :

(i)
2

1
3 2

2p 6p 5
L

p 6p 11p 6

    
 

    

(ii)
  

1

2

3p 1
L

p 1 p 1


 

 
 

   

Use Heaviside's expansion formula to find :

(i)
2

1
3 2

2p 6p 5
L

p 6p 11p 6

    
 

    

(ii)
  

1

2

3p 1
L

p 1 p 1


 

 
 

   

(c) meceekeâue meceerkeâjCe    
t

2

0

1
f(t) t t u f u du

2
  

keâes nue keâerefpeS leLee Deheves nue keâes melÙeeefhele keâerefpeS~

Solve the integral equation

   
t

2

0

1
f(t) t t u f u du

2
    and verify your

solution.

FkeâeF&—III / UNIT-III

Q. 3. (a) efvecveefueefKele meceerkeâjCe keâes nue keâerefpeS :

     y z z x x yz z

yz x zx y xy

      
    

    

Solve the following equation :

     y z z x x yz z

yz x zx y xy

      
    

    

(b) efvecveefueefKele DeebefMekeâ DeJekeâue meceerkeâjCe keâes nue

keâerefpeS :

22
2 2 2z z

z x y
x y
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(5) (6)

Solve the following partial differential equation :

22
2 2 2z z

z x y
x y

    
           

(c) Ûeejefheš efJeefOe mes efvecveefueefKele DeJekeâue meceerkeâjCe keâes

nue keâerefpeS :

q = px + p2

Solve the following differential equation by

using the Charpit's method :

q = px + p2

FkeâeF&—IV / UNIT-IV

Q. 4. (a) efvecveebefkeâle DeebefMekeâ DeJekeâue meceerkeâjCe keâe JeieeakeâjCe

keâerefpeS leLee efJeefnle (kewâveesefvekeâue) ™he ceW meceeveÙeve

keâerefpeS :

2 2
2

2 2

z z
x 0

x y

 
 

 

Classify the following partial differential

equation and reduce to canonical form :

2 2
2

2 2

z z
x 0

x y

 
 

 

(b) nue keâerefpeS :

(D2 – D') (D – 2D') z = e2x+y + xy

Solve :

(D2 – D1) (D – 2D1) z = e2x+y + xy

(c) ceesvpes efJeefOe mes nue keâerefpeS :

t – r sec4y = 2q tan y

Solve by Monge's method :

t – r sec4y = 2q tan y



(7)

FkeâeF&—V / UNIT-V

Q. 5. (a) Heâuevekeâ    
log 2

2x x 2

0
y x e y e y dx      I  kesâ

Ûejce (extremals) %eele keâjves keâer mecemÙee ceW efveoxMeebkeâ

™heevlejCe kesâ Debleie&le Dee@Ùeuej meceerkeâjCe keâer efveefMÛelelee

(Invariance of Euler's equation) keâe melÙeeheve

keâerefpeS~

Verify invariance of Euler's equation under

co-ordinates transformation in the problem of

finding the extremals of the functional :

   
log 2

2x x 2

0
y x e y e y dx      I

(b) ØeosMe y  x2 ceW efmLele efyevog A (–2, 3) mes efyevog B (2, 3)

lekeâ keâe ueIegòece (vÙetvelece) heLe %eele keâerefpeS~

Find the shortest path from the point A (–2, 3)

to the point B (2, 3) located in the region

y  x2.
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(8)

(c) Heâuevekeâ    
4 2 2

0
y x y y dx



     I  kesâ Ûejce

keâes heefjmeercee ØeefleyebOeeW  
2

y 0 1, y
4 2

 
  

 
 kesâ

Devleie&le %eele keâerefpeS~

Determine the extremals of the functional :

   
4 2 2

0
y x y y dx



     I

subject to the boundary condition

 
2

y 0 1, y
4 2

 
  

 
.
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