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MTE-08 

BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination, 

December 2019 

Elective Course : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 Hours] 	 [Maximum Marks : 50 
(Weightage : 70%) 

Note : (i) Question No. 1 is Compulsory. 

(ii) Attempt any four questions from the remaining 
questions 2-7. 

(iii) 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. No marks will be awarded without 
justification. 5x2=10 
a) The integrating factor of the differential equation 

xdx + ydy=m(xdy–ydx) is 
xy 

a2 z 	a2 z  
b) The equation —

ax2 
 + x 2 

	

	0 is hyperbolic. 
ay 

c) The solution of the differential equation 

(D3  + D2 D' – DID12  –1)13 )z = 0 is 

z=A(y+x)+02 (y–x)+x 203 (y–x). 
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(2) 

d) The Pfaffian differential equation 
2 2 2dx b2z2x2dy c2x2y2dz  

17 y z 	 = 0 is integrable. 
e) The general solution of the equation 

x2ic+xy'—y=0, defined in [0, 1] is given by 

y =c1 x+c2x 1 . 

2. a) In a certain culture of bacteria, the number of 
bacteria increased six fold in 10 hrs. How long did 
it take for the population to be double? 3 

— 

b) Solve the differential equation 
dy x y - 1 	

4 
dx x+y+3 .  

c) Find the integral curves of the equation 

(ntz — ny)p+(nx — lz)q , (1y — nix) 	 3 

3. a) Solve : id  +2xy =1 + x2 
 + y2  given yi (x) = x is a 

dx 

solution. 	 4 

b) Solve : y+ px x6p3  . 	 3 

c) Find a particular integral of the equation 

(D 2  — 4D+ 4)y =x 2  +ex  +cos2x 	 3 

4. a) Using the method of undetermined coefficients, 
solve the equation 

d 2  v 
+

dy 
2y = 	—5cosx , 

dx dx 
3 
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(3) 

b) Solve : z(1- z2  )dx + zdy -(x + y + xz 2 )dz = 0 . 	4 

c) Solve the differential equation 

6y2 dx - x(2x2  + y)dy = 0 

by treating it as a Bernoulli equation in the 
dependent variable x. 	 3 

-d 	 _ 
5. a) Solve : 	

x 	dy 	 dz 
 5 

x(x + y) y(x + y) (x - y)(2x + 2y + z) 
  

b) Using the Lagrange's method, solve the differential 

equation (xy 3  - 2x4  )p + (20 - x 3y)q = 9z (x 3  - y 3  ) • 

5 

6. a) Solve : (D 2  -DD' - 61312 )z = xy 	 3 

b) Enumerate the constants 'a' and 'b' and find the 
corresponding differential equation from 

z = (a + x)(b + y) 	 3 

c) Solve the p.d.e., p 2  =zq 

	

	 4 

2  a u 	2  
7. a) Solve the Laplace equation 	a u = 0 in the 

ax ay 
rectangle with u(0, y) = 0, u(a, y) = 0, u(x, b) = 0 and 
u(x, 0) = f(x). 	 7 

b) Solve : 6y 2  dx - x(2x 3  + y)dy = 0 . 	 3 

+4+4++ 
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(4) 	
711. .t.*.-08 

elm.* ag 	ilb cto 	stai 

10-4-{ 2019 

"kftsM 1:11-6%1WT : 4i um 

3-1-4WR 

grreir :2 Eire') 
	

(37R477:1 34 : 50 

(57(4 	: 70%) 

R)e-  : (0 977 cycgq/ 	37P7r4 ti 
(ii) A #iteeil 2-7 Ti a7e- W77 TRT7 dri( c9r4q7 

(iii) ART/7 474 4, 3.7577% 

1. 	r 	(.1{51 i 	Nnr zrr am-sr' kifkiFr 7crEr 3T2dr 

(-11e.ltif &CA .31-1k*t 	tr--4Ri -FR-r at* 

	

3P 41 	 ,11(1,11 	 5x2=10 

) 31-4-th-9 NH IT( xclx + ydy in(xdy - ydx) 	tinict)04 

1  
t I 

xy 

a 2 z 	2  a2z  
N4)notaur 	n  + x 	n 	aTraticCdcz 

ax2 	ay  Z. 

T r ) 334*-0 14)CMU 

	

(n3  + D2  D' - DD' 2  - 	)z = 0 	c'et 

z = A Of x)+02(y x)± x 2 03 (.1/ - x) tI 
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(5) 

tf) V:FR 3-1-4- 	(.1 =Mut 

a 2y2z2dx  b2z2x2dy  c2x2y2dz = 0Ichcl 	 tl 

3') 31-dil9 [0,1]i] 	**yr x2yff +xy i -y =0 	6r1 

y=c1x+c2x -1  tI 

2. tqttftzrr 	 ioErcr 	et it t1 (i(Nr 

	 ez 	ti    WC4T 	 rvir 

3 

	 d x - y -1 
Tit) 314Th.  tii-Dentut 	- 	6c4 t(N71 	4 

dx x+y+3 

ki cbtur (niz - ny)p +(nx -1z)q = (ly -nix) 	HNraM 

ash vcr *'if- q 1 
	

3 

3. 6c-1 	—
dy 

+2xy =1+ x2  + y2 ,-TIe 	yi (x)= x 
dx 

51114 t I 
	

4 

1:4) @M tifrq y+ px =x6p3 	 3 

Trift- Ttri (D2  -4D+4)y = x2  +ex  + cos2x X51 fqt 

 	*fr71 	 3 

4. Atifftd   gitr w-ficnkur 

d

x

y
+ — 

 dy 
-2y = -2e-x  - 5cos x 	(..1 MIN trr-Al 3 

d` dx 
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(6) 

Eq. ) @MIf77 z(1-z2 )dx+zdy-(x+y+xz 2 )dz= 0 . 	4 

TO 3ra9 W-ncittur 6y2 dx - x(2x 2  + y)dy =0 	Mara. ac 

x 14 W411 8 4-ncittur urn ax 6cl 41f 1 	 3 

5. 
	  41.r77  -dx 	dy 	 dz 

x(x + y) y(x+ y) (x - y)(2x +2y +z) 

1g) ri;ii ,rf- fdRT qikr arq-*-9 	crwir 

5 

(xy 3  -2x4 )p+(2y 4  -x3y)q 9z (x 3  -y 3 ) 	M14 

tr-A71 	 5 

	

6. 	 ("1  fp (D 2  -DD' -6D' 2 )z xy 	 3 

z= (a + x)(b + y) 4 14 3T9-4 'a' 3fr{ 'b' 	fq-114 

4, icr 3T cl kiillaTtur vcf *11-A71 	 3 

aliftr-  31*4w1 	p2  = zq 	AM *1171 4 

	

a2u 
" +

d "
= o7. 	9Tca-{4 (14-11ctikur —+—=o 	crf 31.1NA.  u(0,y) = 0, ax2 ay 2 

u(a, y) = 0, u(x, b) = 0 dWT u(x, 0) = f(x) A AM 1N71 
7 

1A) 	. t1r77 6y2 dx-x(2x3 + y)dy = 0 	 3 

0-04'0-04 
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