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BACHELOR’S DEGREE PROGRAMME 
(BSCG/BSCM) 

Term-End Examination 
December, 2024 

BMTC-132 : DIFFERENTIAL EQUATIONS 

Time : 3 Hours     Maximum Marks : 100 

Note : (i) Question No. 1  is compulsory.  

  (ii) Attempt any six questions from Q. Nos. 
2 to 8.  

  (iii) Use of calculators is not allowed. 

 1. State whether the following statements are 

True or False. Give a short proof or a counter- 
example in support of your answer : 5×2=10 

(i) The differential equation : 

1 1 0
x x
y y xe dx e dy

y

    + + − =     

  

is an exact differential equation. 
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(ii) The differential equation : 

3 32

2 5 6 0d y dy y
dxdx

   + + =       
  

has order one and degree three. 

(iii) = +tan( )y x c  is a solution of the 

differential equation 21dy y
dx

= + . 

(iv) The first order partial differential equation 

by eliminating the arbitrary constants a 

and b from the relation : 

2 2z ax by a b= + + +   

is 2 24z p q= + . 

(v) If 22w x y z= + + , then 
2

2
w w

z yx
∂ ∂

=
∂ ∂∂

. 
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2. (a) Solve the differential equation : 4 

2 2dyx y x y
dx

= − + . 

(b) Solve the differential equation : 5 

+ + + =2 2( ) 0x y x dx xy dy . 

(c) Solve the differential equation : 6 

3( 2 )y y dyye y xe
dx

= + . 

3. (a) Show that the limit of the function ( , )f x y  

exists at the origin, where : 

 
 + ≠= 
 =

1 1cos cos , ( , ) (0,0)
( , )

0 , ( , ) (0,0)

x y x y
y xf x y

x y
  

Do the repeated limits of ( , )f x y  exist ? 

Justify your answer. 7 

(b) Solve the simultaneous equation : 8 

2 2 2
dx dy dz

x yz y zx z xy
= =

− − −
. 

4. (a) Solve the differential equation : 7 
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2 2 4 0x y xy y′′ ′− − = .  

(b) Show that 2xe  and 3xe  are linearly 

independent solutions of 5 6 0y y y′′ ′− + = . 

Find the general solution too. 8 

5. (a) By the method of variation of parameters, 

solve :  8 

2

2 2 logxd y dy y e x
dxdx

− + = . 

(b) Show that the function 2:f →R R  defined 

by ( , ) | |f x y xy=  is continuous at (0,0) . 

Do the partial derivatives xf  and yf  exist 

at (0,0)  ? Justify your answer. 7 
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6. (a) By using the method of undetermined 

coefficients, find the general solution of the 

differential equation : 8 

2

2 2 xd y dy y x e
dxdx

+ + = − . 

(b) Verify that the differential equation is 

integrable and find its integral : 7 

 2 2 2( ) ( ) ( ) 0y yz dx xz z dy y xy dz+ + + + − = . 

7. (a) Form a partial differential equation from 

2 2 2 2( ) tanx y z c+ = − α . 7 

(b) Find the general solution of : 8 

( ) ( )mz ny p nx lz q ly mx− + − = − ,  

where ,z zp q
x y
∂ ∂

= =
∂ ∂

. 
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8. (a) Solve the partial differential equation : 7 

0pq p q+ + = . 

(b) Find the complete integral of the partial 

differential equation using Charpit’s 

method : 8 

22 2 0xz px q xy pq− − + = . 
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Lukrd mikf/ dk;ZØe  

(ch- ,l&lh- th-@ch- ,l- lh- ,e-) 

l=kkar ijh{kk 

fnlEcj] 2024 
ch-,e-Vh-lh--132 % vody lehdj.k 

le; % 3 ?k.Vs     vf/dre vad % 100 

uk sV % (i) iz'u la[;k 1 vfuok;Z gSA 

 (ii) iz'u la[;k 2 ls 8 rd ls dksbZ N% iz'u gy 
dhft,A 

 (iii) dSYdqysVjksa dk iz;ksx djus dh vuqefr ugha 
gSA 

1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A 

vius mÙkj ds i{k esa y?kq miifÙk ;k izfr&mnkgj.k 

nhft, %   5×2=10 

(i) vody lehdj.k % 

1 1 0
x x
y y xe dx e dy

y

    + + − =     

 

 ,d ;FkkFkZ vody lehdj.k gSA 
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(ii) vody lehdj.k % 

3 32

2 5 6 0d y dy y
dxdx

   + + =       
 

esa dksfV izFke vkSj ?kkr (fMxzh) rhu gSA 

(iii) = +tan( )y x c  vody lehdj.k 21dy y
dx

= +  

dk gy gSA 

(iv) lEcU/ 2 2z ax by a b= + + +  ls LoSfPNd pjksa 

a  vkSj b  dks gVkus ij cuus okyk izFke dksfV 

vkaf'kd vody lehdj.k gS % 

2 24z p q= +  

(v) ;fn 22w x y z= + + ] rc 
2

2
w w

z yx
∂ ∂

=
∂ ∂∂

A 

2- (d) vody lehdj.k % 

2 2dyx y x y
dx

= − +  

dk gy izkIr dhft,A 4 
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([k) vody lehdj.k % 

+ + + =2 2( ) 0x y x dx xy dy  

dk gy izkIr dhft,A 5 

(x) vody lehdj.k % 

3( 2 )y y dyye y xe
dx

= +  

dk gy izkIr dhft,A 6 

3- (d) fn[kkb, fd iQyu ( , )f x y  dh lhek mRifÙk ij 

fo|eku gksrh gS] tgk¡ % 

 
 + ≠= 
 =

1 1cos cos , ( , ) (0,0)
( , )

0 , ( , ) (0,0)

x y x y
y xf x y

x y
 

D;k ( , )f x y  dh iqujkorhZ lhek,¡ ikbZ tkrh gSa \ 

vius mÙkj dks lR;kfir dhft,A 7 

([k) ;qxir lehdj.k % 

2 2 2
dx dy dz

x yz y zx z xy
= =

− − −
 

dks gy dhft,A 8 
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4- (d) vody lehdj.k % 

2 2 4 0x y xy y′′ ′− − =  

dks gy dhft,A 7 

([k) fn[kkb, fd 2xe  vkSj 3xe  5 6 0y y y′′ ′− + =  

ds jSf[kd :i ls fujis{k gy gSaA bldk O;kid 

gy Hkh izkIr dhft,A 8 

5- (d) izkpy fopj.k dh fof/ }kjk % 

2

2 2 logxd y dy y e x
dxdx

− + =  

dk gy izkIr dhft,A 8 

([k) fn[kkb, fd iQyu 2:f →R R ftls 

( , ) | |f x y xy=  }kjk fu/kZfjr fd;k tkrk gS] 

(0,0)  ij lrr~ gSA D;k vkaf'kd vodyt xf  

vkSj yf  dk (0,0)  ij vfLrRo gksrk gS \ vius 

mÙkj dks lR;kfir dhft,A 7 
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6- (d) vfu/kZfjr xq.kkadksa dh fof/ ds iz;ksx }kjk 

vody lehdj.k % 

2

2 2 xd y dy y x e
dxdx

+ + = −  

dk O;kid gy izkIr dhft,A 8 

([k) lR;kfir dhft, fd vody lehdj.k % 

 2 2 2( ) ( ) ( ) 0y yz dx xz z dy y xy dz+ + + + − =  

lekdyuh; gS vkSj blds lekdy Hkh izkIr 

dhft,A  7 

7- (d) 2 2 2 2( ) tanx y z c+ = − α  dk vkaf'kd vody 

lehdj.k cukb,A 7 

([k) ( ) ( )mz ny p nx lz q ly mx− + − = −  dk O;kid 

gy izkIr dhft,] tgk¡ ,z zp q
x y
∂ ∂

= =
∂ ∂

 gSA 8 
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8- (d) vkaf'kd vody lehdj.k % 

0pq p q+ + =  

dks gy dhft,A 7 

([k) vkaf'kd vody lehdj.k % 

22 2 0xz px q xy pq− − + =  

dk pkjfiV fof/ ls iw.kZ lekdy izkIr dhft,A  

8 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
× × × × × × × 
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