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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 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. 
(a) The two-parameter family of solutions of 

the differential equation. 	 5x2=10 

d2 y 	d y  

dx2 
5 

dx 
 +6y=6x-5 

is Ae2x + Be3x + x (A, B : Parameters). 
(b) The differential equation 

(8ydx + 8xdy) + x2y3(4ydx + 5xdy) = 0 is 
exact. 

(c) The differential equation 

d y 
dx 

+ 2xy + xy4 = 0 

is reducible to a linear differential equation. 
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(d) The Pfaffian differential equation 
a2y2z2dx  b2z2x2dy c2x2y2dz  = 0 	is 
integrable. 

(e) The partial differential equation 

a2 z_iaz 
a xe  kat 
Possesses solutions of the form 

arc 
Cn  cos (nx +En  )e-kn2t 

n =0 

where the Cn's and the En'S are parameters, 
(n =0, 1, 2, 	 

2. 	(a) Solve the differential equation. 	 3 
(6xy - 3y2  + 2y)dx + 2(x - y)dy = 0. 

(b) Solve the following partial differential 	3 
equation using the method of separation of 
variables. 

au au 
--+— = (x + y)u. 

x ay 

(c) Find the integral surface of the partial 	4 
differential equation 

3. (a)  

(b)  

x2p 	y2q 

which 
xy,  = x +y, 

Show that 
(1+ yz)dx 
integrable 
By changing 
suitably, 

d2  y 
+ 

.„2 .= 0,  

passes through the hyperbola 
z -1. 

the Pfaffian differential equation 
+ x(z 	x)dy 	(1+ xy)dz =0 is 
and find its integral. 

the independent variable 
solve 

4x
d, 	

-x2. 
dx` 

+ 4x2y = 3xe 
x 	ox 

3 
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(c) Solve : —
d
d

y 
+ xy =eXA (sin x) y 	 3 

4. (a) The surface temperature of a dead body 	5 
changes at a rate proportional to the 
difference between the temperature of a 
body and that of surrounding environment. 
The temperature of a dead body is 85°F 
when discovered and 74°F two hours later. 
If the surrounding temperature is 68°F. Find 
the time when the body was discovered after 
death. (take temperature of the body at the 
time of death as 98.6°F). 

(b) Find the most general form of the differential 	5 
equation 

M(x, y) dx + (2x2y3  + x4y)dy = 0 which is 
exact and solve it. 

5. (a) Given that sinx is a solution of the 	5 
differential equation 

d4 	d3 	d2  y , dy 
L[y]= 4  + 2 	3  + 6 	2 	=0, 

dx 	dx 	dx 	dx 

find the 4 - parameter family of solutions of 
it. Hence solve 

L[y] = x2  

(b) Find the solution of the differential equation 

ID 
' D  at 

(D2  – D') z = 3 cos (x + 2y) 
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6. (a) Solve the Laplace equation 

a2u  a2u  
	—0 

axe 
 + 

ay' 
 

in the rectangle with u(0, y) = 0, u(a, y) =0, 
u(x, b) = 0 and u(x, 0) = f(x). 

(b) Solve the equation 
6y2dx — x(2x3  + y)dy = 0. 

7. (a) Using the method of variation of parameters 	4 
solve 

d2  y 
dx` + y = cotx, 0 < x < 7/2 . 

(b) Solve the partial differential equation 	4 
p2  = zq. 

(c) Using the method of undetermined 	2 
coefficient write the form of particular 
integral 	of 	the 	equation 
y111 _6y1 =2x + 5e -2x 6cosx. 

7 

3 
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7)2": 	 31P-472:1t/  	2 #7 	1%.T.7wr v7.4 

drH q0 	13N c/c,tg50-76cerTP:#7 	q;) 37-17 TO' 7 

1. 	 -14-1 	N 	TT 31-TfM, 3 	1 zif 

Yi-c1-3q1u1 cbel .-I611c11 	3-111-  drit 

(a) 31-4WF 4-ncbtul 	 5x2=10 

d2
x

Y  —5 clY  + 6y =6x —5 
d 2  dx 

MI -c40 	T7 -141 c4 	̀Oa t I 

Ae2x+Be3x+x (A, B til I 1 	QI t) I 
(b) 3T-d"* .  

(8ydx + 8xdy) + x2y3(4ydx + 5xdy) = 0 

72Tiffq t I 

(c) 3-17WF ti4ila,tul 

dy 

x 
+ 2xy + xy4 =0 

Li,a, 	3Tqw7 	chtul 14 	 fwzrr 

~T tia1dltI 
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(d) VT71-9 3 	tt414)01 
a 2 y 2 z 2 dx  b2z 2 x 2dy c2 x 2 y 2d z  

-1411c11(1-114 t I 

(e) 31ff4Tt 31-4-*74 	chtul 

a2  z _ az 

axe  k a t 

	

fTrty k   : 

0 

C, cos (nx +£n) e_kn2t  
n = 0 

	

Cn  at En, n=0, 1, 2,     t I 

	

2. 	(a) 	31d1 1 .-14-111-)tuf ct TO X11 	R: 	 3 

(6xy — 3y2  + 2y)dx + 2(x — y)dy = 0. 

(b) t - 1P-1-1577 fdfq -GM F-1 4-1 rcl 	fia cl 3-iffqr 	3 

31-4-*-0 -14-11,4, 	 : 

au au 
a x 
—+

a 
 = (x +y)u. 
J 

(c) arrRT 31-4-tF ki 4-1 ch u I 	 4 
x2p  y2c1+ z2 0  

.111 71 r-ircf- 	177 .A-1* 	3-Ifffcrzi 

xy=x+y, z=1. 

t*-Tuildl t I 

	

3. 	(a) f -t17-  ft *ft 79.  3774.) 	ITT 
(1 + yz)dx + x(z — x)dy —(1+ xy)dz = 

ti 4-1 cb(1.41-4 	313 a7S tZ1.1.)1 fl 4-1 I c"4-)F qi I 	cl 

wlf-7 I 
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4. 

(b)  

(c)  

(a) 

4 

3 

5 

d2 	+ 4x 	—1  
x 

717-4-4-9 

dy2 
 

dx` 
+4x ax 

xy = 	2 	(sin x) y. 

7rcu 'w1-r--4 

d + : 
dx  

-Erftq--47 1 	Vit{m171-11-zT op-p-Hrt 	7 7717, 

	

31717ITTE 	 dr-11-11-1 

3 	*-14-11141cn 	I 71-1Tr Ala -ER 	.vrt-T 

dl-14-11i 85°F At 	74°F WI l e4 11(11101 

chl dIgi-11-1 68°F t, 	1=n tf 	I 

vt-T -9-rq 3T1, 7-6 	-11c1 

TM-TT -q1717ITT (1144-11-1 98.6°F 9-TT) 

(b) 	3 	ci ti 4-1111. 	 5 

M(x, y) dx + (2x2y3 + x4y)dy = 0 f 0441Lich TEr 

341{ 	cvi 917r - tfA7 

5. 	(a) 7rfq 3T-4*-9 	chkul 	 5 

d4  y 	d3  y 	d2  y 	dy 
L[y1= 	+2 	+6 	+2—+5y=0, 

dx' 	dx 3 	dx 2 	dx 

sinx tf TW*-1 4 - 	 7iicf 

chui 

L[y] = X2  
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(b) 

(x +2y) 

5 , -1441cli 

(D2  - D') z =3 cos 

ax 	ay 

6. (a)  u(0, y) = 0, u(a, y) = 0, u(x, b) = 0 3417 7 

u(x, 0) = f(x) 	3-1TzEd 	dlriki t~~114 	U1 

a2u 	a2u 

 =° 2 + 	
2 	 I ax 	ay 

(b)  Ti-gft7131 6y2dx — 3 x(2x3 +y)dy = 0 

7. (a) 4 ml-ciri fa-q-Tur rafiT 	'14-11chtui 

2  

dx`- 
+y=cotx, 0 < x < 	 13-cff 

-"tr—A7 I 

(b) 4 aTtfriT 	f-14-1.)ct) tM p2  = zq 	51.71 

--Tr-A7 I 

(c) 34-N-  qf 	 ff.sq. 	A 2 

yin _ 6y1 =  2x+ 5e -2x + 6cosx 	ff7T-Ga 

	 Tcf ffftr7 
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