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BACHELOR’S DEGREE PROGRAMME 

(BDP)  

Term-End Examination 

June, 2021 
(MATHEMATICS) 

MTE-08 : DIFFERENTIAL EQUATION  

Time : 2 Hours     Maximum Marks : 50 

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

 (ii)  Answer any four questions from the 
remaining Question Nos. 2 to 7. 

 (iii) Use of calculators is not allowed. 

1. State whether the following statements are 
True or False. Justify your answer with the 
help of a short proof or a counter example :  

5×2=10 

(a) The  differential equation : 

           ( ) ( ) ( )− + − + + +1 2 1 1xx xy yyy u x u y u   

+ = 0,x yyu xu  
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is hyperbolic outside the circle 

( )2 21 1x y− + = .  

(b) 2y  is an integrating factor of the 
differential equation : 

( )26 4 9 0xy dx y x dy+ + =    

(c) The general integral of p. d. e. xp yq z+ = , 

is F , 0x z
y y

⎛ ⎞
=⎜ ⎟

⎝ ⎠
. 

(d) The solution of the differential equation 

dy y
dx

=  with ( )0 0y =  exists, but is not 

unique. 

(e) 
2

2sin 0d y dyx y
dxdx

+ + =  in ]0, [π  is a linear 

homogeneous equation. 

2. (a) Apply the method of variation of parameter 

to solve the differential equation : 5 

−′′ ′+ + = >3
3

16 9 , 0xy y y e x
x

 

(b) Solve :  5 

( )2 2 2D DD + 2D 1 z x y′ ′− − =  
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3. (a) Suppose that a thermometer having a 

reading of 75°F inside a house is placed 

outside where the air temperature is 15°F. 

Two minutes later it is found that the 

thermometer reading is 30°F. Find the 

temperature reading T(t) of the 

thermometer at any time t. 5  

(b) Solve the differential equation : 5 

               
( ) ( ) ( )2 2 2 2

dx dy dz
x y z y x z z x y

= =
+ − + −

  

4. (a) Find the integral surface of the p. d. e. : 

( ) ( )x y p y x z q z− + − − =   

through the circle 2 21, 1z x y= + = . 5 

(b) Solve :  5 
               ( ) ( )2 2 3 22 3 0x y xy dx x x y dy− − − =   

5. (a) Using Charpit’s method, find the complete 

integral of the p. d. e. : 4 

22 2 0xz px qxy pq− − + =  
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(b) Using the method of undetermined 

coefficients, solve the differential  

equation : 4 

( )3 2 2D 2D D 2 xy e x+ − − = +  

(c) Solve the differential equation : 2 

( )2dy x y
dx

= +  

6. (a) Show that the equations : 5 

xp yq=   

and         ( ) 2z xp yq xy+ =   

are compatible and solve them. 

(b) Solve the p. d. e. : 5 

             ∂ ∂ ∂ ∂
− + + =

∂ ∂ ∂∂ ∂

2 2 2
2 2 3 4

2 24 4 6z z z zx xy y y x y
x y yx y

 

7. (a) Solve the wave equations : 6 

2 2
2

2 2 , 0u ua x
t x

∂ ∂
= < < π

∂ ∂
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under the following conditions : 

                    0u =  when 0x =  and x = π  

        0u
t

∂
=

∂
 when 0t =  and 

( ) ( )= ∀, 0u x f x x  

(b) Solve :  4 

4 2 0y px x p+ − = . 
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,e-Vh-bZ--08 % vody lehdj.k 

le; % 2 ?k.Vs     vf/dre vad % 50 

uksV % (i) iz'u la- 1 vfuok;Z gSA  

 (ii) iz'u la- 2 ls 7 rd fdUgha pkj iz'uksa ds 

mÙkj nhft,A 

 (iii) dSYkdqysVjksa ds iz;ksx dh vuqefr ugha gSA 
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1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A 

laf{kIr miifÙk vFkok izR;qnkgj.k dh lgk;rk ls vius 

mÙkj dh iqf"V dhft, % 5×2=10 

(d) vody lehdj.k % 

        ( ) ( ) ( )− + − + + +1 2 1 1xx xy yyy u x u y u   

+ = 0,x yyu xu  

òÙk ( )2 21 1x y− + =  ds ckgj vfrijoyf;d 

gSA 

([k) 2y  vody lehdj.k % 

 ( )26 4 9 0xy dx y x dy+ + =   

dk lekdyu xq.kd gSA 

(x) p. d. e. xp yq z+ =  dk O;kid lehdj.k 

F , 0x z
y y

⎛ ⎞
=⎜ ⎟

⎝ ⎠
 gSA 
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(?k) vody lehdj.k dy y
dx

= ] tgk¡ ( )0 0y = ] 

ds gy dk vfLrRo gS ysfdu gy vf}rh; ugha 

gSA 

(b) varjky ]0, [π  esa lehdj.k % 

 
2

2sin 0d y dyx y
dxdx

+ + =   

le?kkr jSf[kd lehdj.k gSA 

2- (d) vody lehdj.k % 

−′′ ′+ + = >3
3

16 9 , 0xy y y e x
x

 

dks izkpy fopj.k fof/ ls gy dhft,A 5 

([k) gy dhft, % 5 

( )2 2 2D DD + 2D 1 z x y′ ′− − =  
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3- (d) eku yhft, ,d FkekZehVj ftldh ?kj ds vanj 

jhfMax 75°F gS] mls ckgj j[kk tkrk gS] tgk¡ 

ok;q rkieku 15°F gSA nks feuV ds ckn FkekZehVj 

dh jhfMax 30°F ikbZ tkrh gSA fdlh Hkh le; t  

ij FkekZehVj ds rkieku dh jhfMax T (t) Kkr 

dhft,A  5 

([k) vody lehdj.k dks gy dhft, % 5 

( ) ( ) ( )2 2 2 2
dx dy dz

x y z y x z z x y
= =

+ − + −
 

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

( ) ( )x y p y x z q z− + − − =  

dk lekdy i`"B Kkr dhft, tks o`Ùk 

2 21, 1z x y= + =  ls xqtjrk gksA 5 

([k) gy dhft, % 5 

( ) ( )2 2 3 22 3 0x y xy dx x x y dy− − − =  
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5- (d) pkfiZV fof/ ls vkaf'kd vody lehdj.k 

22 2 0xz px qxy pq− − + =  

dk iw.kZ lekdy Kkr dhft,A 4 

([k) vfu/kZfjr xq.kkad fof/ ls vody lehdj.k % 

( )3 2 2D 2D D 2 xy e x+ − − = +  

dks gy dhft,A 4 

(x) vody lehdj.k ( )2dy x y
dx

= +  dks gy 

dhft, A 2 

6- (d) fn[kkb, fd lehdj.k xp yq=  vkSj 

( ) 2z xp yq xy+ =  lqlaxr gSa vkSj mUgsa gy 

dhft,A  5 

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

      ∂ ∂ ∂
− +

∂ ∂∂ ∂

2 2 2
2 2

2 24 4z z zx xy y
x yx y

 

3 46 zy x y
y
∂

+ =
∂

  

dks gy dhft,A 5 
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7- (d) rjax lehdj.k % 

2 2
2

2 2 , 0u ua x
t x

∂ ∂
= < < π

∂ ∂
 

dks fuEufyf[kr izfrca/ksa ds v/hu gy dhft, % 

0u =   tc 0x =  vkSj x = π   

  0u
t

∂
=

∂
 tc 0t =  vkSj 

( ) ( ), 0u x f x x= ∀ . 

([k) gy dhft, % 4 

4 2 0y px x p+ − = . 
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