
MTE-08 No. of Printed Pages : 12 

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
DI -7E372 	

December, 2015 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks: 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt any four 

questions from the remaining questions no. 2 to 7. 

Use of calculators is 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 

(a) The initial value problem 

2 
dy 

 dx = 3y 3 , y (0) = 0, 

may not have a unique solution in 

R( 1 x 1 < 1, y 1 < 1). 
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(b) The integrating factor of the differential 

equation 

(

1 y3 – – 
2
1 y+-

3
x2 )dx+(l+y2 )xdy=0, 

is 1 

x 2 • 

(c) The solution of differential equation 

(D2  + 4D + 4) y = 0 satisfying x = 0, y = 1 

and y' = – 1 is (1 + x) e2x . 

(d) The partial differential equation formed 

from the following relation 

2z = (x + a)2  + (y + a)2  + b, 

is(q–p+x–y)=0. 

(e) The differential equation 

	

2z 	a2 z  
(1– x2)2  2xy 	+ (1 y2 ) 	+ 

	

ax2 	aX ay 	ay2 

2x —az + 3y —az  =0, 
ax 

is elliptic for all (x, y) outside the circle 
x2 ± y2 = 1 .  
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2. Solve the following differential equations : 

(a) (x2  – y2) dx + 2xy dy = 0 
	

3 

(b) x2y" – 2xy' + 2y = x2  + sin (5 ln x) 

2 	a2z 
+ 2y

2 a2 z 
+ (c) 2x2 —

u z – 5xy 	 ax2 	ax ay 	ay2 

z(
x—+y—j= 	3 

ax ay 
az 	az 

3. (a) The differential equation of damped 

vibrating system under the action of an 

external periodic force is 

2  d x 
+ 2r —dx + n2x = a cos pt. 

dt 2 	dt 

Show that if n > r > 0, the complementary 

function represents vibrations which are 

ultimately damped out. Further, prove 

that the particular integral is of the form 

b cos (pt – a), where 

b2 a2/[(n2 – p2)2 4r2p2 1 .  

(b) Outline briefly the fundamental idea of 

Jacobi's method of solving non-linear partial 

differential equation f(x, y, z, p, q) = 0. Give 

its advantage over Charpit's method of 

solving the same equation. 

4 

2 
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(c) Solve : 	 4 

(D2  + DD' - 6D'2) z = y cos x 

4. (a) Find the general solution and the singular 

solution, if it exists, of the differential 

equation 

dy 
P2 - xP+ Y = 	= — 

dx 

(b) Solve the following differential equation by 

changing the independent variable 

y" + cot x y' + 4 cosec2 x y = 0. 

(c) Solve : 	 3 

(z-y)p+(x-z)q=y-x 

	

5. (a) Solve : 	 3 

6y2  dx - x (2x3+ y) dy = 0 

(b) Solve, by using the method of variation 

of parameters, the following differential 

equation : 5 

(D 2  - 3D + 2) y =  1  
1 + e-x  

3 

4 
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(c) Find the homogeneous linear differential 

equation with constant coefficients that has 

the following function as a solution 

x2 e-x .4_ 4ex . 	 2 

6. (a) Using the transformation x2  = X, y2  = Y, 

reduce the partial differential equation 

x2q2(x2 + y2) - p2q2 
 - 

x2y2 0  

to a form f(P, X) = g(Q, Y) where 

az  
P = 	Q =

az 
 . 

ax 	ay 

Obtain the complete integral of the resulting 

differential equation. 	 4 

(b) A certain population is known to be growing 

at a rate given by the logistic equation 

dx 
= x (a – bx), 

dt 

a and b are positive constants. Show that the 

maximum rate of growth occurs when the 

population is equal to half the equilibrium 

size, that is, when the population is (— . 4 a  
2b 
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(c) Check for compatibility the following partial 

differential equations : 

xp — yq = 0 

z (xp + yq) = 2xy 

7. (a) Find the complete integral of 

(p2 q2) y = qz 	 4 

a 2u  a2 u  

	

(b) Solve the Laplace equation 	 = 0, 
ax 2 ay  2 

in a rectangle, with 

u(0, y) = 0, u(a, y) = 0 

	

u(x, b) = sin 127-/- x, u(x, 0) = O. 	 6 
a 
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1. IclIW i r+-irClrtJd w?.R ore/ zrt 37-FT ITATIr 

3-crEA 31.2/-4-r Nclqwui  	*4 	A't 

ftz ttr-A-R I 	 5x2=10 

(• ) aTrk irrq err 

2 
dy 

= 3y 3 , y (0) = 0 W.  
dx 

R(I x I <1, I y < 1)  

-ilater-zrguRtflitt tIchll 
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(T:4) 3T4 w-flawit 

rir ± 1

3 

 y3 1 

2 
x2) dx +(1+y 2 )xdy =0 

cif ti+il ~hM'1 	
a. 

T 
	 1 

N, 	I 
x` 

	

(Ti) x = 0, y = 1 	y' = - 1 i -I 	chk 

kil-fichtul (D 2  + 4D + 4) y = 0 

(1 + x) e2x  t 

0:0 -1 1-1 (.1 kgcl 1:114TAT 

2z = (x + a) 2  + (y + a)2  + b 

4 TIR1 aTATT 	chkul 

(q-p+x-y)=Ot I 

(;) cnkui 

	

a2z 	a2z
y 	

a 
ay2 

2 z 
(1 -  x2 ) 	-  2xy 	+ (1 -  ) 	+ 

	

ax2 	ax a  

2x —
az 

+ 3y —
az 

= 0 , 
ax 

	 x2 + y2 = 1 	tswkrift (x, y) 	f 	(.1( 

td-1-4174 t I 
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2. 141-f+ 	al-4WF 	 : 

() (x2  - y2) dx + 2xy dy = 0 

x2y" - 2xy' + 2y = x2  + sin (5 In X) 

a 2 	n 2 a 2z_ xy  , 	z 	Z ax ay  + zy 	+ (Tr) 2x2 
ax 	° 

ay 

, az az „ 
z(x—+y--)=-Li 

ax ay
3  

alb1 3Tr 	F* aTtfrq Rw 3144Ra.  chi-miemii 

q. 	3T-4-+-F tii-114>kul 	 

2 d x + 2r —dx + n 2x = a cos pt 
dt 2 	dt 

t I tUT-47 	< n > r > 0, 	3-TW' 

tk(-  TM.  3.4  	f4FrIrd 

chol 	aTtruk-*-R 3i-44Ra-  wqrft zr 341 

itiog 	Atr4R 	 fevrtz 

b cos (pt - a)* .F:f 	•711 

b2 = a2/[(n2 — p2)2 4r2p2 

(w) 	aTirvw 3r4TF cmul 

ffx, y, z, p, q) = 0 	etA 	 4-4-41 

fq-R4 Tk-eltff z4-4-4r Altd fafuR 	 

cMul 	-ail e. feti. 	alrl rcw qT4 

	

4 -41 -NT 	.1 	 -d-qR I 	2 

3 

4 

3. 
() 
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(D2  - 3D + 2) y = 	 1 
1 + e-x  

Trrir 

(ii) 	Ar--4R : 	 4 

(D2  + DD' - 6D'2) z = y cos x 

4. () 31-4-*F 

dy 
P2  — xP Y = 0, P = 

dx 

-kr--4q 	zrR -41:rwf aTn( 
t 3 

Tzkq 	trita-4q -N-RT giki 1:1 H 	(VI alWa 

chkul 

y" + cot x y' + 4 cosec 2  x y = 0 

srflr*=If-4 

	

(TO AMR: 	 3 

(z-y)p+(x-z)q=y-x 

5. () 	*1r4R : 	 3 

6y2  dx - x (2x3+ y) dy = 0 

mr.izi 14-1-14 faft qRI -1+-1fc1fianaTT*-F.  

cf)ku l 
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(TT) aTw 760 am! 4g 	 tru-  3T4-*-F 

4114 *1f7R N-{rwr 	 (sid 
cbtul 

x2 e-x + 4ex 

--14 	i 

6. 	te‘41-cRul x2  = X, y2  =Y 	Nei 1 1 chk , aitRITT 

31e c4 	.1 4-11chkui 

x2q2(x2 + y2)  _ p2q2 x2y2 . 0  

f(P, X) = g(Q, Y) 	 cf 

az ' 

	

az 
•11 P = ax  Q =—

ay
. 

-srrqf 	 tii414)0 	vrqi 

SR I 

-R* 	tt1tf 	terra 

n 	dx  
fll-iict)01 	= 	- lax), 	a smit b tr4Terf at 

 

3T4T L,rtr mgr t turF 

7 W4 	t 	A-Ritge-ii TigFq aTrwR (kii“) 

* aTril 	cRit4( 1 t, 3TW 74 s3I-Ritgell 

(I) 611%  I 	 4 
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(T ) r1-irrlr 	daTirk 	 7iTraT 

2 

xp — yq = 0 

z (xp + yq) = 2xy 

	

7. () (p2  + q2) y = qz 	Tri .1 1-11chcl gild 

2 	2  cbkui ea   2  + a  u o a y  

airzrff, \711 

u(0, = 0, u(a, = 0 

u(x, b) = sin 1-11-It  x, u(x, 0) = 0 
a 

Tr Rr ttr--A7 I 6 
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