
then its solution is x eY  — + — c y y3 

where cis a constant. 
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BACHELOR'S DEGREE PROGRAMME 
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ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks : 50 
(Weightage 70%) 

Note : Q. No. 1 is compulsory. Attempt any four questions 

out of the remaining questions 2-7. Calculators are 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 : 	 5x2=10 

(1 
(a) If –,OT is the integrating factor of the 

Y 

differential equation 

(2xy4eY + 2x y3 + y) dx + (x2y4eY – 2 –3x)dy = 0, 



(b) Solution of the differential equation 

d4y 	d 2i, 
	 = 0 

dx4 	dx2  

satisfying the conditions 

y(0) =i/(0) = y"(0) =0, and y1 "(0)= , is 
y -=x—sinx. 

(c) The homogeneous Pfaffian differential 
equation z3(x2y — y2z)dx + x3(y2z - z2x) 
dy+ y3(z2x - x2y)dz =0 is integrable. 

(d) Equation 

1 
sin(x+2y)p+cos(2x-3y)q=z— — is linear. 

z 

(e) Equation (1— y)uxx  +2(1 —x)uxy + (1 + 
+ yux  + xu11  = 0 is hyperbolic outside the 
circle (x —1)2  + y2 =1. 

2. 	(a) Solve the following differential equations : 

(i) (x3  —3xy2)dx + (y3  — 3x2y)dy =0 	2 
(ii) (D4  + 2D2  +1)y = cos2x. 	 3 

(b) Show that there is no set of surfaces 	3 
orthogonal to the curves given by 

dx 	 dz 
z 	x + y 	1 

(c) 	Find the particular integral of the equation 	2 
--.1)12-)z = x. 
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3. 	(a) The rate at which the ice melts is 	4 
proportional to the amount of ice at the 
instant. Find the amount of ice left after 
two hours if half of the quantity melts in 
30 minutes. 

(b) Solve : (D2  — 6D + 13)y = 8e3xsin4x + 3x. 	4 

(c) The initial value problem 	 2 

dy 2 
=  

dx 	x
—y,  , y(0) = 0 

has two solutions y = 0 and y = x2. Does this 
result violates existence and uniqueness 
theorem ? Give reasons for your answer. 

	

4. 	(a) Prove that the solutions of the differential 	3 

dy dx x y 
equation — — — = — —

dx dy y x 

are given by xy=c1  and (x2  — y2) = c2, where 
c1  and c2  are constants. 

(b) By changing the dependent variable reduce 	4 
the following equation to normal form and 
obtain its solution : 

d2
y dy (4x2 \ 	 2 

sin2x — 4x —
dx 

+ k4x-  — 1/y = — 3ex  
dx2  
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(c) 	Obtain only one solution of the differential 	3 

equations : 

dx 	 dy 	 dz  

x(4y3  – 5x3 ) 	y(2y3  – x3 ) 	18z(x3  – y3 ) 

5. 	(a) Using the method of variation of parameters 	4 

solve 
d2y  

Y 
2 

1 + ex  

(b) What exactly is the advantage of 

transforming f(x, y, z, p, q) = 0, to 

( F x, y, z, —
au 

—
au

, Lu 
= 

x ' ay 
Oz 
	

0 ? 	For the 

equation z + 2u3  – (u1 + u2)2  = 0, write down 

the auxiliary equations. 

(c) Solve : (x2D2  – y2 ly2 + AD  _ j/D')z  = 6xy2. 	4 

6. 	(a) Find the general integral of the equation 	4 

(3z2  – 2yz –2y2)p + x(2y + z)q = x(y – 3z). 

(h) Find the complete integral of the partial 	6 
differential equation : 

z = px + q + Pq 

2 
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7. (a)  Solve the wave equation 

a2u 	2  a2u  

6 

a t2 	a 	a x2  

under the conditions : 

u =0, when x=0 and x =-rr, 

all = 
at 	0, when t = 0 ; u(x, 0)=x, 0 < x < 

(b)  Solve : 

dy 	x  

4 

dx 	(1 _ x2 j'Y 	Xj , Y(0)=1. 
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3TrETWUTT 	: 50 

(T T : 70% ) 

*2-  : sol 4.1 aei-areftl 	stql2 47 

drH crviq / <470,Tc4ej*-T 3/4/7 / ctA 37-117 Te 

1. 	-WdIR 	cf TeT91:Kit tri 	5ceiqMvit W-T-41 

Ttfum zcricri 	kivtiot aTcrk Brit .1311Z  
5x2=10 

(a) 41 
	

) 3-TWa ti41l chtuf (2xy4eY + 2xy3  + y) 

dx + (x2y4ey _ x2y2 _ 3x)dy = 0 

	

x2 	x 

	

tt T{:rWro x2eY + Y 
	3  

+ 	= c 
y 

•Ttf c 3-TW t I 
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(b) 7r-d-4q y(0) = y' (0) = y"(0) = 0, 3-TIT y"'(0) =1 
Tf-eZ w-cdr 	TrIt-wTor 

d4y d2y + 	=0 
dx4  dx2  

chi 	y=x—sinxt1 
(c) Tp:Rrff tr-ch-49-  3T-W-e Tp3-1-*-Tur 

y3(z2x — x2y)dz = 0 TMTW0-9-1-4 t-

z 3 (x 2y y2z)dx  x3(y2z - z 2 x)dy  

(d) TPTITTuT 

sin(x +2y)p + cos(2x — 3y)q z —1 	t I z   

(e) TITITTTuT (1 — y)uxx  + 2(1 — x)uxy  + (1 + y)uyy  
+ yux  + xuy  = 0 1-ff (x — 1)2  + y2  = 1 .k 

3-TfatIrqffrzrw t 

2. (a) fffT-Tf-rW 	 71-71 

(i) (x3  — 3xy2)dx + (y3  — 3x2y)dy = 0 	2 (ii) (D4  + 2D2  + 1)y =cos2x. 	 3 (b) kam 761 TT 	1TIF-T 	 3 
dx dy dz 
z 	x + y 	1 

'rtrswfw -k4*--lufizr9eti 
(c) T11:4-171 (D — D'2)z = x T f ry Tff 	2 
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3. (a) 	Wfzi 
	 4 

tI -?:ffq -41t c1;1 3-11N TINT 30 #19-a 

ficrT; 	 ch`l Trif 

WriA7 I 

(b) (•,1 	: (D2  – 6D +13)y –8e3xsin4x +3x. 	4 

(c) 3-Tifqail-(( 	 2 

—
dy = 2y, y(0)=0 
dx x 

c'•1 y=0 * y=x2 t I qz11 t1 	171 

3.1#T1 	3frg-d-1-zrm -g-4r cbt 4s-t  	? 

3474 31-It i 111'01 olcil* I 

4. 	(a) ft 	-1-fq7 fin 3-TWO 4-nch 

dy dx = x y 
dx dy y x 

xy = c1  at (x2  –y2) = c2  glkt 3fT7f 

c1  3t c2  3tt' I 

(b)   .qt 	Liroci-i 

d2y 	dy 
	 4x—

dx 
+ k4x2  – 	= –3ex

2
sin2x 

dx` 

ch) 	.c4 Lirorcid 

3 

4 
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(c) 	aT Zuif 

dx 	 dy 	 dz  

x(4y3  — 5x3 ) 	y(2y3  — x3 ) 	18z(x3  — y3) 

I, 	 -51-rEu 

5. 	(a)   fq-47T cOT 	.H 4-ilchtu1 	 4 

d2y 	 2 	 

dx 2y 	
1 + eX chip 
	WI-F-47 I 

(b) f(x, y, z, p, q) =-- 0 4;1 	 2 

F(x, y, z, 	, az
ax 

'
au au au 

= o 4-f •  Dui fza 

cHt t? 

T11:11 chUrf z + 2u3  — (u /  + u2)2  = 0 t" 

kil-achtul .fil§17 I 

(c) 	W117R : (x2D2  — y2  D'2 +xD — yD')z=6xy2 	4 

	

6. (a) .M:47-111 	 4 
(3z2  — 2yz — 2y2)p + x(2y + z)q = x(y — 3z) 

*WI ogro, HI-11110 71Icf 

(b) 	airRTW a 	(11-1 chtut 	 6 

z = px + q + Pq 
wileho Tff 
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6 7. (a) -51f-d-4q'f 

u= 0, 	x= 0 3 x ='rr,  

a t 	t= 0 ; u(x, 0)=X, 0 < X < 

*Of 

2Lt 	2 a2u 	 
	 = a 	2  chl 	-,;rrta 
a t- 	x 

(b) 	 : 

dy 	x 

dx 	2 	).Y = Xjf , Y(0)=1. 
_ x   

au 0  
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