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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

04116 Term-End Examination 

June, 2016 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks : 50 

(Weighteige : 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. No marks will 
be awarded without justification. 5x2=10 

(a) The solution of the differential equation 

dx = y with y(0) = 0 

exists, but is not unique. 
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(b) For the differential equation 

2  + P(x) + Q(x) = 0, dx2 	dx 
one integral included in the complementary 
function is e' if 1 + P(x) + Q(x) = 0. 

(c) The simultaneous differential equation of 
simple harmonic motion of a particle in 
phase-space is 

dx dy  
(02x 

= dt with y(x 0 ) = Yo • 
Y 

 

(d) The solution of the partial differential 
equation 

(D - 2D') (2D - D' + 1) (D2  - D') z = 0 is 

z = f1(y + 2x) + e-x f2(x + 2y) + 	C earx bry 

r = 1 

with ar  - bT = 0. 

(e) The Pfaffian equation 
(2xy2  + 2xy + 2xz2  + 1) dx + dy + 2z dz = 0 
is integrable. 

2. (a) Find the solution of the one-dimensional 
wave equation 

ax
a2z

2 
aa2t z 

2 	2 

 

satisfying the boundary conditions 
z(0, t) = 0 = z(a, t), where a is a constant. 
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(b) Solve : 	 4 
(D - 1)2 (D2 + 1)2 y = sin2 X + ex 

-2-  

3. (a) A particle falls from rest in a medium in 
which the resistance is Xv2  per unit mass, v 
being the velocity of the particle at time t. 
Prove that the distance fallen in time t is 

—1 incosh V-Ot-.), where g is the acceleration 

due to gravity. 	 5 

(b) Solve : 	 5 

(y2  + yz) dx + (z2  + zx) dy + (y2  - xy) dz = 0 

4. (a) A quantity of a radioactive substance, 
originally weighing xo  gms, decomposes at a 
rate proportional to amount present. If 
one-third of the original amount is left after 
3 years, find the amount of the substance 
left after t years. 

(b) Solve : 	 4 

x2y2  (2y dx + x dy) - (5y dx + 7x dy) = 0 

(c) Using Lagrange's method, solve the 

differential equation 

p - qy in y = z in y. 
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5. (a) Solve : 

(D2  + 5DD' + 5D'2) z = x sin (3x — 2y) 

(b) Solve : 

dx 	dy 	dz  
y2 +yz+z2 z2 +zx+x2 x2 +xy+y2 

6. (a) Using the method of variation of parameters, 
solve the equation 

d2Y  + a 2y = sec ax. dx  2 

(b) Solve (p + q) (px + qy) = 1, using Charpit's 
method. 

(c) Solve : 
dy 	1  
dx x+y+1 

7. (a) Solve : 	 3 
2 

x2 —d Y x —dy
+ y= In x 

dx 2 	dx  

5 

4 

4 

(b) Solve : 	 3 

p2  — 2xyp + 4y2  = 0, where p dy 

1 (c) Using U — 
2 x

2 and V = —1 y2 , solve the 
2 

partial differential equation 

1 a2z1 az 1 a2z 	1 az 
x2 ax2 — x3 ax  = y2 ay2 y3 ay  • 4 
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ardWe ti&fictitui 

d2y 
+ P(x) + Q(x) = 0 dx2 	dx 

r1I zft 1 + P(x) + Q(x) = 0, c 	c 

7TTitra   e 	 I 

(TT) 7I 11 	4 --ur 	wo 31r-4-4 
tribufka- 	rtiqs aTAwo- 	chvi 

dx  dy  
= dt, y(xo) = Yo t 

Y - (02X 

('a) al-a% argw-ff 	cbtul 

(D - 2D') (2D - D' + 1) (D 2  - D') z = 0 
00 

z = fi(y + 2x) + e-x f2(x + 2y) + ECr  ea
r
x + b

ry 

r =1 

ar  - 14 = 0 t I 

() %ft-4R-  aTA--+7.  

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

	t I 

2. (") SAT 31W-11 z(0, t) = 0 = z(a, t), IT a W* 
arw t, 	trz crA AA -R-14-1144 *Tr 

a2z_ a2 z 
ax2  c2 at2 

Tff *PA 
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NO -0 *ri* : 	 4 

(D — 1)2 (D2 + 1)2 y = sin2 
2 + 

ex  

3. ( 
	

WIT 	 mum, Nti4 511k4 

xv2  31R 4chii 	 t, 	114ntdl t I v 
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w7r 	rtr 	t 	wzr 	Tri 

— /ncosh 	t, 	g5cAzi 	I t I 
	

5 

Te*rNg : 	 5 

(y2  + yz) dx + (z2  + zx) dy + (y2  — xy) dz = 0 

4. () 	"Itftrfi 	tichlc RR xOTT4 38 

ligP4 d'ir4C1 TirAT 	Tirri-grth 	amiftff 
11 • /TR 3 atil -4r4 To Taw fwft-gi 

tr4ref *Er TgAr-dr t, c t 	AT-4 Tort -tt 
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3 

-ga*ri* : 	 4 

x2y2  (2y dx + x dy) — (5y dx + 7x dy) = o 

(Tr) Mall for ART ar4wF chtul 

p qy In y = z In y 

'SURF *rr'4R 
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5. *AR : 	 5 
(D2  + 5DD' + 5D'2) z = x sin (3x - 2y) 

0:14R : 	 5 
dx 	dy 	dz  

y2 +yz+z2 z2 +zx+x2 x2 +xy+y2 

6. 3IT-4F 	"r4RI -gm kii-flchtui 

d22 a2y =sec ax 
dx 2 

	

Trf .sata *tP4R I 	 4 

NO -at 	dNiT g{T 	chvi 
(p + q) (px + ciy) = 1 

	

RR' *ti* I 	 4 

(TO 	04R : 	 2 
dy 	1  
dx x + y + 1 

7. () **0.  

,2 d2y x —dy  + y = x dx 	
dx 

(V) 	AftR : 
p2 	+ 4y2 = *If 

p=  dx 
(TI) u. —1  x2 	V = 1-y2 	N11.1 1 1 cilt4) 3Tif4w 

2 	 2 
argwr1 ki41 ,4)(ul 

	

a2z 1 az = 	a2z 	az 
x2 ox2 x3 ax  y2 oy2 y3 ay  

3rrt7t*ti-4R I 

3 

3 

4 
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