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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
n 	

June, 2018 

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 answers with the help of a 
short proof or a counter-example. 5x2=10 

(a) The differential equation of all circles 
touching the axis of y at the origin and 
centres on the x-axis is 

2xy 	+ (x2  — y2) = 0. 

(b) y' + P(x) y = Q(x) yn is a non-linear equation 
for all integer values of n. 

(c) The complete solution of the second order 
p.d.e. 

a2u  
x — y 

ax ay 
involves two arbitrary constants. 
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(d) The differential equation 

dy 
+ 2xy + xy4  = 0 

dx 

is reducible to a linear differential equation. 

(e) The partial differential equation 

u 
ax — = eY + sin x, u = u(x, y), 

is a quasi-linear p.d.e. 

2. (a) Solve the following differential equation : 

ydx – xdy+(1+x2)(1x+x2 sinydy=0 

(b) Solve the simultaneous differential equations 

dx 	 dy 	dz  
y(x + y) + az x(x + y) – az z(x + y) • 

(c) Solve the following differential equation by 

reducing it to normal form using the method 

of change of dependent variable : 

d2y dy 
x -- 2 — + 1 + 2 xy = x2ex  dx 2 	dx  \ x 2 

3. (a) Use the method of variation of parameters to 

solve the differential equation 
yll y = 	2 

1 eX 

3 

4 

4 

MTE-08 	 2 



(b) The differential equation of a damped 
vibrating system under the action of an 
external periodic force is 

d2x 
x+ 2m0  —dx + n2x = a cos pt . 

dt 2 	dt 

Show that if n > m0  > 0, the complementary 

function of the differential equation 
represents vibrations which are soon 
damped out. Find the particular integral in 
terms of periodic functions. 

(c) Find a homogeneous linear differential 
equation with constant coefficients that is 
satisfied by 

y = 5xe-2x cos 3x. 

4. (a) A body whose temperature is initially 100°C 
is allowed to cool in air whose temperature 
remains constant at 20°C. Find the 
temperature of the body as a function of 
time t, if it is observed that the body cools to 
40°C in 10 minutes. 

(b) Use Charpit's method to find the complete 
integral of the following partial differential 
equation : 

xp + 3yq = 2 (z - x2q2) 

(c) Solve the partial differential equation 

(3D2  2D'2  + D - 1) z = 4ex 4 Y cos (x + y). 3 

5. (a) Solve : 

+ xy = ex222  (sin x) y 2  
clx 
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(b) Solve the following initial value problem : 	4 

y d 2  dy 
2y = - 6 sin 2x - 18 cos 2x dx2 dx  

y(0) = 2, y'(0) = 2 

(c) Find the integral curves of the equation 
(mz - ny) p + (nx - /z) q = (ly - mx). 	3 

6. (a) Verify that the following equation is 
integrable and tfie-n-dele-rniine its solution :4 

(y2 + z2) 

(b) Solve the differential equation 

4 (x - 2)2  --Y-d  = (x + y - 1)2. 	 3 
dx 

(c) Write the ordinary differential equation 

y dx + (xy + x - 3y) dy = 0 

in the linear form, and hence find its 
solution. 	 3 

7. (a) Using the method of separation of variables, 
find the solution of the heat equation 

ut  = k2u. , k > 0 

that satisfies the following conditions : 

u(0, t) = 0, u(2, t) = 0, u(x, 0) = sin TEX 
 

2 
(b) Show that the partial differential equations 

p2 q2 _ 

are compatible. 	 3 

dx + xy dy + xz dz = 0 

1 = 0 and (p2  + q2) x - pz = 0 
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	 111Cel$011 : lard 

71.t1.-08 : 3r4WR toliet)tul 

fold/ :2 Eiri2. 	 arrEWV 3Tr : 50 

(5e1 1: 70%) 

*F: NW.  #. 1 aiftle * / 7/1:1 TR7 R: 2 g 7 1:1 4 W-ffic 
SR41 TM' 007.  / cle-g7c.?e<7 Tr env ch4 

/ 3T3va 4-01 

1. .4-dm 	P4-i1 ifid 	 w4-4 FR/ t zrr are -R7 Tifk.Tqr.  

zErci% awaT mcejcwur  	3374 dc-11 

tri* 	 5x2=10 

() y-aTki 1:0-* TR c.0 aks) f phi, -P4-4 
	 x-aTkilT( t, iT aw*-a 	cnkui 

2xy 	+ (x2 - y2) = 0 I 

(I) y' + P(x) y = Q(x) yn, 	Tuft 1:191 

rc-R 31WIT 0441 ,4"tui I 

(TT) raciii 	 aTiRm aTwa k14flCbtui 

a2u  

ax ay 
*Tut 	t<d 	aTw 7rrrgra 	 I 
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(Er) 	 chkui 

dy 
+2xy+xy4 = 0  

dx 
.7W trW 31-4WF *ii-fichtui 4 Trgrgta.  iet>411 
)cil # 

aliftrw 	.14-11chkui 

	

u—ax = + sin t, 	u(x, y), 

Ir(gcbcncAi aTiRM 3TWF 	 I 

2. () • f iH 	rrirtrd 3-e 	cniui 	QTR' Atr-4R : 3 
ydx - xdy+(1+x2)clx+x2 sinydy=0 

(t4) 	tgo 31-Frff 	 *rr—A-R : 3 
dx 	= 	dy 	=  dz 

y(x + y) + az x(x + y) - az z(x + y) 

	

(TO trft-4-49:-MT 	ortgo 
.hkui 	-Aill-11.-41 VCf 4 .14-11-110  mtd~ Sri 

*'rr-A7 

d 2y 	dy ( x co 	
\ x ) 

. 2 —dx  + 1 
2 

+ — 
2 	x2ex 

3. () 3174F f4-4pir MT 31T+71 .11-)chtul 

y" - Y = 
2  

1+ ex  
clf-A7 I. 	 4 

MTE-08 



Oa) env 37-4-4 -ffa 6441  *33--- 4a 3T-441td*-qq 

31-4-+-a 

d2x 	dx + 2m0 +n2  x=acosptt I 
dt` 

tuw 	n > mo  > 0, ard*F 11 	lchtul . 

4)0-1  Zq 44'11 	-4-rcrff cf."' 

xil 	 aTqTifo mfr. 3-744 	lzTql A 

,v tv.ticno pia 	1 	 4 

(7) 3NT TIN, cUc 11 t,w 	klch ardWO.  
(-141.4Aul Tff*tr--  

y = 5xe-2x cos 3x 
TT1 tigbe. cut I 

4. (*) 	Rius, NErwr al-rbT A dr-1441.1 100°C t, 
20°C * -PTK 	 aid <411 A 
"HI' ' I ek 	1:17FT •71I 	izius 10 pme. A 

40°C 	7T-dT t, 	Tiggf t * 1:5F4 * 
Nus 	vo Alf* 

(w) 	faf m 34if Icb 3T-4-th-F 

xp + 3yq = 2 (z - x2q2) 

*T 	tigicho 	*tN7 I 

(11) 3-Tal* ard*F 	cbtui 

(3D2  - 2D'2  + D - 1) z = 4ex+Y cos (x + y) 

*). artfir-A7 I 

5. (*) 

—dy + xy = e 	(sin x) y 2  

3 

4 

dx 

MTE-08 
	

7 
	

P.T.O. 



(W) f 	1 1 1 	3T11 I Twzrr 	Arr--47 : 	4 
d2y 

+ —
dy 

- 2y = - 6 sin 2x - 18 cos 2x 
dx dx dx  

y(0) = 2, y'(0) = 2 

(TO fli-ncnkui 

(mz - ny) p + (nx - /z) q = (ly - mx) 
*Pilcho 	Old W-47 I 	 3 

6. AT-1*1-P-A-R 	emul 
(y2 + z2) dx+xydy+xzdz= 0 

kii-iict)04)04 TzTT 	 c Tff7 I 	4 
(3) 3T-4w-a fl441 ,4"kul 

dv 4 (x - 2)2 	= (x + y - 1)2  
dx 

A1-f* 
(Tr) Trrtm-Err 3T-4-+-F 	chtui 	 

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

IRsich 'Fq fo-rw, a* T4 wzt)I 
Atr--A-R I 

7. () .w.-TmEh-Tur fa-RT gRI 	 fl 4ficf)kul 

ut  = k2ux „ k > 0 

TIRT AT-4R 3A-4111 

	

u(0, t) = 0, u(2, t) = 0, u(x, 0) = sin MX 
  	

2 
chtal t 

IF 	3T-4-*-F 
p2 q2 	z.__ at( (p2 q2) x  _ pz  = 

t I 	 3 

3 

7 
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