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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage 70%) 

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

out of the remaining questions No,s 2-7. Calculators 

are not allowed. 

1. 	State whether the following statements are 

true or false. Justify your answer either, with the 

help of a short proof, or by a counter example 5x2=10 

(a) The differential equation of the family F of 

curves, so that the slope of the tangent at 

any point of any curve of the family F is 

equal to the square of the abscissa of the 

point is 
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(b) The differential equation 

 

v 
x )dy 

+2e 1 — — — =0 
J dx 

1 + 2e/ Y 

 

cannot be transformed to a differential 

equation with variables separable. 

(c) The integral curves of 

adx 
	

bdy 	cdz 

(b — c)yz 	(c — a)zx 	— b)xy 

are the intersections of the conicoids 

ax2  + by2  CZ 2  = 

a2x2 b2y2 c2z2 = c2, 

(c1, c2  : parameters). 

(d) The complementary function for the 

differential equation given in symbolic form 

as (DD1  + D — —1)z =xy is 

e Yf(x) + exg(y). 

The partial differential equation 

2 
a 	 a 2 z 	-aZ 

if 	+2 	 — 
"(-)x 	0.1•01/ 	ati` 	0X 

is elliptic if xy<1. 
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2. 	(a) Solve : x—
dx 

= 2y + x3ex , y(1) = 0 . 

(b) Find the orthogonal trajectories of the family 
of ellipses 

X2  1—  2y2  = C (C : parameter). 

(c) Find the integral surface of the partial 	4 
differential equation 
(x – y)y2p  (y x)x2q.  (21, + y2) Z  

through the curve xz = a2, y = O. 

	

3. 	(a) 	Solve, for x> – 2, 	 3 

	

■2 d21/ 	, dy 
(x + 2)  	+ 2)— + y= 3x + 4 

	

cix  2 	 dx 

(b) Solve the following differential equation 	3 
ydx – xdy + (1 + x2) dx + x2  sin y dy = 0. 

(c) A certain population is growing at a rate 	4 

given by the equation. 

dx 
— = x (a – bx), a, b are positive constants, dt 

Show that the maximum, rate of growth 

occurs when the population is equal to half 

the equilibrium size, i.e., when the 

( a 
population is Tb  . 

3 

3 
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4. 	(a) Solve the following differential equation, 	4 

using method of change of dependent 

variable : 

dy 	2 	2 
X 

d2y 
	 2—

d 
+ + )xy = x ex  . 

	

dx2 	x 	X2  

(b) Using the method of separation of variables 	3 

solve : 

uxL = e -t cosx 

au (0,t) 	0  
When u(x, 0) = 0, 	at  

(c) Solve : 

	

— 	+ 3x 0 

02z 	a2z 

	

5. 	(a) 	Solve : ax  2 — ay2 = X  — :V • 

(b) Write the ordinary differential equation 	3 

d x + (xy +x — 3y)dy =0 in the linear form, 

and hence find its solution. 

(c) Use the method of variation of parameters 	4 
to solve the equation. 

(D2  - 2D)y = ex sin x. 

3 

3 
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6. 	(a) Write down Charpit's equation for 	 3 

x(1 + q)p = (y + z)q and obtain a solution 

corresponding to the pair that involves only 

q and x. 

(b) Solve : y + px — x4p2  = 0. 	 3 

(c) Solve : 	 4 

2 	2 a2z 	a z 	a z  
6 	,) = y cos x 

axe  axay 

7. 	(a) Solve the wave equation 
a2u  

a te  
a2  a211  ax2 

7 

under the following conditions : 

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

ate 
= 0 when t =0 and u(x, 0) = x 

at 

satisfying 0<x<-0-. 

(b) Solve the equation (D2  — 1)y =x2  cos x. 	3 
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: 	 / 3-TrTaTE1 	-zir  Y772 7 4'# 7T' ilt 

drK g7F,/q/ 	 chi 7#7T 

1. 	 Zff 41 

11')Icll 	 fftff I 

(a) -qfqf 	, fT=1-E-r) 	1-ft sq'T 

9-ft f4-s 	Tcr7i ' -c4-r *1-  

	

t 	W er, 	 );i 4-1T1->u1 

2 •\  
d 

= X 	I 
x 

 

5x2=10 

(b)  

x \ 
1 — — 

i  
chi 
—,- 	--- 	0 	--- 	-,1, 
dx 

31-q*71.  {-01 

/ 	V 
1 + 2e/ Y 

/ 

*tut 

x / 
+2e 

72.14-4-)L, 41 ,t,,-i t 	-14-i1 ,4-, ,or -4 t,,-41 ,-ciRd -i -i -r---7-fr 

111 -Ichcil 
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adx 	bdy 	cdz  
(c) T4T.It*Tit 	 (b 	c)yz 	(c — a)zx 	— b)xy 

IA ci-; 	H.* 

ax2 +by2 +cz2 = cv  
a2x2 b y2 4_ c2z2 _ C2,  

,716 c i , c2  Y1 ,1c,1 

(d) + D — D1  —1)z = xy -4) 

e 2 f(x)  + exg(y) t 

(e) f-I 4-nchtuf 

- 2 z 	a 22z  
y 

a2 	d 
 + 2 	 + 	 + 

ax` 	avail 	av  

qo--11414  	xy < 1. 

az _ 
0 

ax 

dy 
c.1,1 	: x dx = 2y + x3CY , y(1) = 	3 

TT1 x2  + 2y2  = C (C -crT 31-tRI 	3 

-11d 

11-,or 	 4 

(x — Y)Y21:' + (Y —  x)x2cil = (x2  + Y2)z 

ti 4-11* cl ipd Trr-Tr 	 xz = a2, 

74 elly 	t I 
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3. 	(a) x > - 2 t 	Vf-A-R : 	 3 

d2 y 
(x + 2)2 	- (x + 2)-161  + y 3x + 4.  

dx2 	 dx 

(b) 	rod 37.  41 ch 	Sfltff"Wlf- R : 	3 

ydx - xdy + (1+ x2)dx + x2  sin y dy= 0 

(c) -) A-tits 14 	tf t61 t 	k-i+-nebtui 	4 

dx 

dt
=  x(a - bx) , ,3-14 a 311Tb .1-00-11-) 3-1-q7 

gRI 3ITRI t I "Fq147R -FT 3114TdIT 14 7 ciq 

	t 	Al4t.sqf T*9 TIT" 	.311 	-q71GR 

4. (a)  

(b)  

4 

3 

t 339-#U,col zi-R-1(940 	t I 

Li tc171 	c4 -crft-q49-fqfq giki 1-1 	CI 31-4WF 

2 xy = x e-Y  . 

cosx m1 	M 

d2  y 	dy 	( 	2 
2— + 1 + X 

dx` 	dx 

-112,T4chtul fqfq 	uxt =e-t  

au(o,t)  

	

u(x, o) —o, 		 = 0 
at 

(c) : 	 3 

- 	+ 3x = 0. 
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a2z  
5. 	(a) 	50 	: ax2   — x — y 

(b) ch '01 

ydx + (xy + x — 3y)dy = 0 	 14.  

-rffN7 	-FEF 

(c) td-qTutT f-afg F-p-7iFrirod acho 

: 

(D2  — 2D)y = ex sin x. 

6. 	(a) 	*tul 	 3.  

+ q)p = (y + z)q 

FMI 	-0-11c10.0-1 1 ffft17 3) 	q 	 

~r4+1 	qR.4 

* 	I 

(b) : y+ px — x4p2  = O. 	 3 

(c) t-f—A7 : 	
4 

6 	,)  — y cos x 
Out  
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7. 	(a) 	cit 4 I *-igichtuf 

a2u 	a2u 

at2  = a axe 1-)1 F14-I 	,k_qc-1 1;1M-4q'f 	3N-1-q 

: 

x = 'rr, = 

au = 	 Au(x,o)—x e x7m 
at 

x < r. 

(b) 	 : 

(D2  —1)y = X2  cosx. 

7 
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