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Differential Equations

Paper - MT-05
Time : 3 Hours ] [ Max. Marks :- 47

Note: The question paper is divided into three sections A, B and C. Use of 
non-programmable scientific calculator is allowed in this paper. 

{ZX}e : àíZ nÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& Bg àíZnÌ 
‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¢&

 
 Section - A 7 × 1 = 7

(Very Short Answer Type Questions)
Note: Section - A contains seven (07) Very Short Answer Type Questions, 

Examinees have to attempt all questions. Each question is of  
01 marks and maximum word limit may be thirty words.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "E' ‘| gmV (07) A{VbKwCÎmamË‘H$ àíZ h¢, narjm{W©¶m| 
H$mo g^r àíZmo H$mo hb H$aZm h¢& àË¶oH$ àíZ Ho$ 01 A§H$ h¡ Am¡a 
A{YH$V‘ eãX gr‘m Vrg eãX h¢&

1)	 (i)	 Define	order	of	differential	equation.
  AdH$b g‘rH$aU H$s H$mo{Q> H$mo n[a^m{fV H$s{O¶o&
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 (ii) Find integreating factor of Differential equation.
  AdH$b g‘rH$aU H$m g‘mH$bZ JwUm§H$ kmV H$s{O¶o&

  sec sec tandx
dy

y x x x2 2+ =

	 (iii)	 Write	necessary	and	sufficient	condition	for	differential	equation	
Mdx Ndy 0+ =  to be exact.

  AdH$b g‘rH$aU Mdx Ndy 0+ =  Ho$ ¶WmVW g‘rH$aU hmoZo H$m 
Amdí¶H$ Ed§ n¶m©ßV à{V~ÝY {b{I¶o&

 (iv) Solve 
  hb H$s{O¶o& y px p

p
1= +
-

	 (v)	 Define	node	path.
  ZmoS> nW H$mo n[a^m{fV H$s{O¶o&

 (vi) Solve 
  hb H$s{O¶o& D D y3 2 03 - + =^ h

 (vii) Derive partial differential equation from expression 
  ( )z f x y2 2= +

  ì¶§OH$ ( )z f x y2 2= +  go Am{eH$ AdH$b g‘rH$aU ì¶wËnÝZ 
H$s{O¶o&

 Section - B 4 × 5 = 20
(Short Answer Type Questions)

Note: Section - B contains Eight Short Answer Type Questions. 
Examinees will have to answer any four (04) question. Each 
question is of 05 marks. Examinees have to delimit each answer 
in maximum 200 words.
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(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : IÊS> "~r' ‘| AmR> bKw CÎma àH$ma Ho$ àíZ h¢, narjm{W©¶m| H$mo {H$Ýhr 
^r Mma (04) gdmbm| Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 05 A§H$m| H$m h¡& 
narjm{W©¶m| H$mo A{YH$V‘ 200 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo 
h¢&

2) Solve / hb H$s{O¶o: y x dx
dy

x y dx
dy

- = +

3) Solve / hb H$s{O¶o: ( )x y xy dx dy 03 3 - - =

4) Solve / hb H$s{O¶o: cotp py x y22 2+ =

5) Solve / hb H$s{O¶o: xyp x y p xy1 02 2 2- + - + =^ h

6) Solve / hb H$s{O¶o: . ( )log sin logx D xD y x x12 2 + + =^ h

7) Solve / hb H$s{O¶o: ( 2) (2 5) 2 ( 1)x
dx
d y

x dx
dy

y x e x2

2
+ - + + = +

8) Solve / hb H$s{O¶o: x y z p y x z q x y z2 2 2 2 2 2- - + = +^ ^ ^h h h

9) Solve/hb H$s{O¶o: sin cosD DD D z x xy y xy xy2 22 2 2 2- - = + - -l l^ ^h h

 Section - C 2 × 10 = 20
(Long Answer Type Questions)

Note: Section - C contains 4 Long answer type questions. Examinees 
will have to answer any two (02) questions. Each question is of 
10 marks. Examinees have to answer in maximum 500 words. 
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(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : IÊS> "gr' ‘| 4 àíZ h¢& narjm{W©¶m| H$mo {H$Ýhr ^r Xmo (02) gdmbm| 
Ho$ Odm~ XoZm h¢& àË¶oH$ àíZ 10 A§H$m| H$m h¢& narjm{W©¶m| H$mo 
A{YH$V‘ 500 eãXm| ‘| àË¶oH$ Odm~ n[agr{‘V H$aZo h¡& 

10) Solve / hb H$s{O¶o&
 i) sin cos sin cosxy xy xy y dx xy xy xy x dy 0+ + - =^ ^h h

  
dx
d y

dx
dz y x2 4 22

2
- - = >

 ii) 2 4 3 0dx
dy

dx
dz z+ - =

11) i) Find singular solution of ( )xp x a4 32 2= -

  ( )xp x a4 32 2= -  H$m {d{MÌ hb kmV H$s{O¶o&>
 ii) Solve by method of variation of parameter.
  àmMb {dMaU {d{Y Ûmam hb H$s{OE&

  sec
dx
d y

a y ax2

2
2+ =

12) Solve by Charpit method.
 emnu {d{Y go hb H$s{O¶o&
 i) p q y qz 02 2+ - =^ h  
 ii)   ( )y qz q xp yq2 + = +^ h  

13) State and prove existence and uniqueness theorem.
 ApñVËd Ed§ A{ÛVr¶Vm à‘o¶ H$m H$WZ H$a {gÕ H$s{O¶o&


