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MTE-08 

BACHELOR'S DEGREE PROGRAMME 

133921 
	Term-End Examination 

June, 2014 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Answer any four 
questions out of the remaining questions no. 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. - 	2x5=10 

(a) The degree of the differential equation 

dx
sin 

 dx dx 	dx 
= 0 

is 1. 

(b) The solution of the differential equation 

y = px + p - p2  

where p = 	, is y = cx + c - c2  (c is an 
dx 

arbitrary constant). 
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(c) The most general form of a second order 
partial differential equation in two 
independent variables x and y is 

	

2 	a 2 u 	 au 
A u a + 2B 	+C a2y 2 +D—+E—+Fu =G, 

ax  2 	ax ay 	a
u 
	ay 

where A, B, C, D, E, F and G are constants 
only. 

(d) The equation 

yz dx + (x2y – xz) dy + (x2z – xy) dz = 0 

is not integrable. 

(e) A particular integral of the differential. 
equation 

y" – 2y = ex sin x 

is  1 ex sin x. 
2 

2. (a) Solve the differential equation 

dy x + 2y – 3 
dx 2x + y – 3 

(b) Solve the differential equation 

x 	+ y = y2  ln x. 
dx 

(c) Given that yi(x) = 1 is one solution of the 

differential equation 

2x2  y" + 3x y – y = 0, x > 0 
find a second linearly independent solution 
of the equation. 
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3. (a) Solve the simultaneous equations 
dx 	dy 	dz  

(x - y)y2  -(x - y)x2 	z(x2  + y2 ) • 

(b) Solve the differential equation 
d 2y  2_  dy y x2e3x.  
dx  2 	dx 

(c) Apply the method of variation of parameters 
to solve the following differential equation : 

d237  + x2y = sec nx; 
dx2 

where n is a constant. 4 

4. (a) In a certain culture of bacteria the rate of 
increase of bacteria is proportional to the 
number present. If the number of bacteria 
doubles in 4 hours, how many will there be 
at the end of 12 hours ? 	 4 

(b) Solve the partial differential equation 
xzp + yzq = xy. 	 3 

(c) Apply Charpit's method to solve the 
equation 

z - px qy = p2 + q2. 

5. (a) Solve the differential equation 

a2z - a2z + 	+ —az - 2z = ex-Y - x2y. ax ay ay2 ay  ax  

(b) Solve : 
x2 y"-2xy'+2(1+x2)y=0, x>0. 	3 
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(c) Classify the following partial differential 
equation into elliptic, parabolic or hyperbolic 
equation : 

	

x2 a2u 	2 a2u 	au 

	

ax  2 	Y 	= Y 	• aye
ay 

6. (a) Find the temperature in a bar of length / 
with both ends insulated and with initial 

temperature in the rod being sin 
TEX  —. 7 

(b) Solve the differential equation 

a2  (x dy – y dx) x dx + y dy  	3 
x2 + y2 

7. (a) Find the orthogonal trajectories on the 
sphere 

x2 4. y2 + z2 = 4 

of its intersections with the family of planes 

z = k, – 2 5.. k 2. 

(b) Write the equation 
y dx + (xy + x – 3y) dy = 0 

in the linear form and hence find its 
solution. 

(c) Find a homogeneous linear differential 
equation with constant coefficients that is 
satisfied by y = 4x ex sin 2x. 
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(Tr) t TEraff 	x 	y -14 fir 
 	tie44 eeiNct, 
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2 
A x

u 
 +2B 	x

u
+C y2   +D— +E— +Fu=G, 

t, \sle A, B, C, D, E, F 3T G 	3r4T 

	. I 

('ET) 	(=btu! 
yz dx + (x2y - xz) dy + (x2z - xy) dz = 0 

	

tv-iicho-liq 	 t 

(3') 3TWF tv-fichtul 
y" - 2y' = ex sin x 

cik t14-1Ichrl 1  ex  sin x t 
2 

2. () •"itad3TWF 	 .*trTR : 

dy = x + 2y - 3 
dx 2x+y-3 

 	*Ii77 : 

x dy +y=y2 lnx. 
dx 

(TI) 11eii iii i yi(x) = 1 31-4WF Hi-nchtul 

2x2 y"+3xy'-y=0, x>0 

-Wr "cr- 	t, c ti4ichkui   liTEF*7: 
4-11c1 W7 
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3. () 	 3T4c1 	chtui 

dx =  dy _ 
(x  _ y) y 2 	 (X y) x2 Z (X2  + y2 ) 

*=rr-A-R I 	 3 
chvi 

d2y dy 2— + y = x2e3x 
dx2 	dx  

SETA Ar-A-R 
crKul 

d2Y + x2y = sec n.x; 
dx2 

,16 n "crW 3T-4( t, 	SETqF 	T fetT 	 
3ITFT AT-4R I 	 4 

4. 1-41tE Ita-roj 4-40 4 *49 A it 
zErPra-  ti(9,411 	 t I 7iit 4 sk 4 
Iro-rg 	titgtil 	t 	--a)-  12 1:k Wq 
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(1=4) aTiftr 	crAui 

xzp + yzq = xy 

3rmAtr-A-R I 	 3 
(TT) z11 	Z 14RT gm .14-11.4 )vii 

z px qy  = p2 q2 

31-rff Ar-A-R I 	 3 
5. (") 3r4-*--F 	chtui 

a2z a2z az az  
+ 3— + — - 2z = ex-Y - x2y 

axe aye ay  ax  

SETA A1-4 I 	 5 
AN7 : 

x2 y"-2xy'+2(1+x2)y=0, x>0. 	3 
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(TT) PHRI 	(acr 3frr4-r-  aTa-Ta 	cmu►  
n  

x2 
u2 

11 	2 u 	au 
2 ox 	Y 	= Y  

	

aye 	ay 

tEilt4, 	 apTaT 3fdcrk-444-  

w-11.,kui arff-t-ff 04R 

6. () 	/ aka 05  W' c1141-11-1 4114 Arr-A-R 174 

	

.3te 	-5IR11 dit-14-11-1 

s ac in 	t I 

(TJ) 3T4Wa 	chtu►  
a2 (x dy - y dx) 

x2 + y2 

't 511H i177 I 	 3 

7. () 	 x2 + y2 + z2 = 4 T4T ki+-1c1c1 19Wrai 

z = k, - 2 5_ k 2 TEM TEk 	 *-r 

chkul 
ydx+(xy+x-3y)dy=0 

	

u:r f-AR 	fzrK wwr 	 7111 

W-A7 

(Tr) a.NT 76-4 atoi 	fl4111c1 	3T4Wa 

	 7110 *ff7R 	y = 4x ex sin 2x .TTT 
/ta 	 I 

2 

7 

x dx + y dy = 

5 

3 

2 
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