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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

---E - December, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

- Time : 2 hours 	 Maximum Marks : 50 

(Veightage 70%) 

Note : Question no. 1 is compulsory. Answer any four 
questions out of 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 differential equation of a family of 
tangent lines to the parabola y = x 2, given by 
2xt = y + t2, t being a parameter, is 

4 (r — x 	+ (j2  = 0. 

(b) = 	ers  y(s) ds is a differential dx 
0 

equation of order 1. 
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(c) The trial solution for a particular integral 

using the method of undetermined 

coefficients, for the differential equation 

(D2 +4D+7)y=x3 e-x cosx 

is (Ax3  + Bx2  + Cx + D) e-x cos x. 

(d) The Pfaffian differential equation 

(2xy2  + 2xy + 2xz2  + 1) dx + dy + 2z dz = 0 

is integrable. 

(e) The second order partial differential 
equation 

a2 

 2z 	A

a
2,

y 	ax 	ay  a2  2
z 	az 	az 

y2 — — 2xv  — + 2x2 ay— X – — – Z = 0 
ax 	- ax   

is a parabolic. 

2. (a) Find the solution 0(x, t) of the following 
p.d.e. using the method of separation of 
variables : 

a20ao  
a3c 2 = at  

with  

0(0, t) = 	0(n, = 0 
ax 	ax 	 for0 	 6 

and 0(x, 0) = f (x) 

(b) Find the complete integral of the equation 

az {1 
+ 

(az I] az ( z - a). Tx 	r  = y 	-a- -y   
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3. (a) Find the equation of the integral surface of 
the differential equation 

2y (z - 3) p + (2x - z) q = y (2x - 3) 
which passes through the circle 

z=0, x2 +y2 =2x. 	 6 

(b) Solve : 
x(x2 +y2 -a2)dx+y(x2 +y2 -b2)dy=0, 
where a, b are constants. 

4. (a) Solve : 
y = 2px +'p4x2  

(b) Solve, by changing the dependent variable, 
the differential equation 

(c) 

2 
cos2  X -

dy 2 = O. 	4 sin x cos x 
dx 

 + (coq2  x) y 
d x 2 	 dx 

Solve : 

(D3  - DD'2  + D2  + DD') z = (x + 2) + ex- y 

5. (a) Using x2  = t, reduce the equation 
2xydx+(1-x2 + 2y)dy=0 

to the linear form and hence solve it. 

(b) Solve : 6 

(D4  + 2D3 	3D2) y=x2 +3e2x +48inx  

6. (a) Solve : 

	

dx= 	 dz 

	

__ 	__ 

4 

x + y - #2 	X2y - x - y 	z(372 _ x2 )  
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(b) A vibrational system consisting of mass 
 10 kg is attached to a spring (spring 

constant = 4 kg/m). The mass is released 

from rest 1 m below the equilibrium position. 

The motion is damped (damping constant = 

1.2) and is being driven by an external force 

5 sin 4t, beginning at t = 0. Write the 

governing equations of the system and 

interpret the type of motion, Hence find the 

position of mass at time t. 

(c) Using X = x — 2, Y = y + 1, reduce the 
equation 

4 (x — 2)2  - 31c1  = (x + y — 1)2 
 dx 

to the homogeneous form of 1st order 
equation. 

7. (a) Find the integral of the p.d.e, 

(3D2  — 2D'2  + D — 1) z = 4 ex+Y cos (x + y). 
(b) A string is stretched and fastened to two 

points distance 1 apart. Motion is started by 
displacing the string into the form 
y = k (lx — x2), from which it is released at 
time t = 0. Write the governing differential 

(c) 

equation 	and 	initial 
conditions, for this problem. 

37  

and 

(y2 	dy) + 

boundary 

using Solve 	( 	
x dy) 	a  

dx ) dx 
variable separable method. 

4 

2 

4 
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.TR7 R. 1 q ,<11 aiffene * / *I 3777 2 g 7 
A-e17 WIT sm-d .  * Ter 007 / acydej * NOT Wt# 

* 313-41a 4-41 / 

1. <grow 	W RR/1 71T 3iFiRi 

344 	ti 3rir4T litlqWul 	twtici 	aitr-4 
*trA 	 5x2=10 

2xt = y + t2  Wet t t, RT -RR 7T4 
 qA, 7-4-M4 y = x2  *t TEO lurat *, 

DTs -TF argwa kii.fichtui 

4 (y _ x dy) (0)2 = 0  
dx ) 

l + (d)
2 

dy — = 	exs y(s) ds ti) 	fa 1 W' 3Td- 
dx 

0 

kiifithtui 
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(n) aftTiftli Tim) 	f 3T cif 	cbtui 

(D2 +4D+7)y=x3 e-x cosx 

(-1 1-1 MO TO' 3itRf cbt4* csiv,q=k 

(Ax3  + Bx2  + cx + e-x cos x 

(t) %-ftzF argwa. 	chtui 

(2xy2  + 2xy + az2  + dx + dy + 2z dz = 0 

't I 

	

ractiti cblia 	al we 	chtui 

a2 Z 	a2Z 	2 a2 Z 	az 	a 
r — — 2xy 	 + 2x-- - x— 

az 
A_ 	 n‘, Z 0 

ax2 

	

N ay 	2 	ax 
 {-1.Y 

litcioNct) t I 

2. () TWuT fekT ART PHIC,Ari *Dm 3T-4-*-  
mi.flabtui 

= ae 

	

ak2 	at 

TT Sri (xx, t) Vrff *tf4Rwi, 

a 	a —ax o(o, 0 = —ax o(7c, = o 
0 x 	I 

0(x, 0) = f(x) 

ti&ncbtui 

az 
+ 

2  [I. ( az )] - az  ay (z - 

Tui mmicho Va.  *YPAR I 

MTE-08 	 6 



3. (*) 3T-d*-a 	chtui 
2y (z - 3) p + (2x - z) q = y (2x - 3) 

kiiilchcl 	ti&ficntui 	AIf4R q)' 

z=0, x2 +y2 =2x 

4 ct,,t 	t 

	

(no 	IQP7R : 

x(x2 +y2 -a2)dx+y(x2 +y2 -b2)dy=0, 

Wea,b3r401 

	

4. (') 	tfrfkR : 
y = 2px + p4x2  

(3) TR4i w(*t trft-4-44 fAT tRT 3T4-* ki&ficbtul 

	

dx2 	 dx
2y 

cos
2 
 x — 2 sin x cos x r  + (cos2  x) y = 0 d   

T1 re 31F4 *ti*R 

	

(Tr) 	*AR 
(D3  - DD'2  + D2  + DD') z = (x + 2) + ex  —3' 

5. (726) x2  = t 	cht4 ti4ichtui 

2xy cbc + (1 x2  + 2y) dy = 0 

1R.gct) vtr 4 tii4frila *AR 3t1K 	4kichi 

	

F -5(rcu cG1 	 

	

(t) 	kC1N 	 : 	 6 

(D4  + 2D3  3D2  )y = x2  4.3e2x + 4 sin x 

6. (*) r trik‘ : 

	

dx _ 	- dy 	 dz  

x + y - xy-g  x-g  y - x - y z (y2  - x2 ) 

4 

4 

MTE-08 	 7 	 P.T.O. 



10 
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— kg ql 	*tfq 1:1Tq 

twig) (ctoilrn 'PR* = 4 kg/m) 4 411§1 Zri 

	

1:A1 1-111 •Q' fakIMlc1 	4 TrP:11 -Pr14 -4 1 m 
fEs 4 s.91§1 .Tyrr I 1-rft arariltd 

(31-44-4.w fltiab = 1.2) t afR 	t = 0 IR 

cifiiR1  T 	a1I Jwa 5 sin 4t TUT 	 
tet t I *i f4Viitd 150' aim tiAchtui 

3 tr mchit 	-14.4-Aq *NR 1 37: Vrgf t 

oe-1 111.1 	fOrft TIA 4I.NR 

	

(Tr) x = x- 2, Y = y + 	'gRT ti&fichtui 

dy 
4 (x – 2)2 	= (x y – 1)2  

	

Num cb)Q WIN 	ICI ki4ht 	ul 4 411-rltA AM* I 2 

	

7. (.) 	aTA-*-F (-14.11enkul 

(3D2 -2a2  D – 1) z = 4 ex+Y cos (x + y) 

	Tff te* I 	 4 

41,:icnt 	/ 	'Pm itall 

Atli Reit 7411 I y k (ix – x2) VT 4 5111 
-k-mfird et.,4 TA 	.gF -6041 w i n 	l t 

-FR 	4 4 TmA t = o s.ki 	t .44 
Brrizrr 	f4uVik-A 	 am( ardwF ti4 ciAul 
Awr ait a miktfliii 301-41T 'PAR I 	 3 

	

(ii) 	retcbtui f1 ART ti emu! 

y–
x dy) = a  (v2 ± d y) 

dx) 	dx) 

.zb-r 	mRr *P.4R I 	 3 
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