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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
December, 2011 

CD 	ELECTIVE COURSE : MATHEMATICS 
MTE-8 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks : 50 
(Weightage 70%) 

Note : Q. No. 1 is compulsory. Attempt any four questions 
out of the remaining questions Nos. 2 - 7. Calculators 
are 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. 
(a) The differential equation of all lines at a unit 

distance from the origin, namely, 

y = m + \h+m2 , where m is a parameter, 
is 	 2x5=10 

(x2  — 1) (y') 2  — 2xy y' y2 = O. 
(b) The differential equation 

(x sin —Y  dy — (if cos —Y  — x) dx=0 

is homogeneous and has the primitive 

x =C exp (cos — 
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(c) The integral of the differential equation 

d2 	3  clY 2y .e6x 
dx2 	dx 

1 
is y = Cl  ex + C2e2x + — 

10 
= e6x 

(d) The primitive of differential equation 
2x(y+z) dx+ (2yz – x2  +y2  – z2) 
d + (2yz _ x2 _ y2 + z2\ dz  ) 	0 is 
x +y2 +z2 =C (x+y+z) 

(e) The integral curves of the equations 

pdx _ qdy _ rdz 
(q–r) yz 	(r–p) xz 	(p–q) xy 
where p, q, r are prescribed real numbers, 
are given by 

2. 

3. 

(a) 

(b) 

(c) 

(a) 

px2  + 
p2x2  

Solve the equation 
(2x+3y+4) 
Solve the 

e2x ± xe2x,  

Find the solution 

4yzp +q +2y 

through y2 + 

Using 	the 
parameters, 
(D2  –1) y = 

qy2 	rz2 
+ q2y2  + r2z2  

equation 
dx+(3x+4y+5) 

= 
= C2 

dy=0. 
(D 2 -4 D + 4) y = x 3  

• 
of the equation 

a z 	az 
= y; ,  q=Ty  ), passing 

x +z =2. 

of 	variation 	of 

surface 

3 

3 

4 

3 

dx 

=0 113 

 z2  =1, 

method 
solve : 

ex sin 2x, 
ll 

2 
(- < x < 

' 2 
ID d  

dx 
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(b) Solve the equation 
(1— xy + x2y2) dx + (x3y — x2) dy = 0, x>0. 

(c) Solve the equation 
(Dx  — 2 Dy)2  (Dx  +3 Dy) z = e2x + y,  

az 	a z 

	

where D 	D x 	Y 	oy• 

4. 	(a) Solve the equation 
(x4 + y4) dx — xy3dy = 0, x > 0. 

1 
(b) Using the transformation x= —

t
'reduce the 	3 

differential equation 

y =x4p2 — xp, (F) d x )' 
to a differential equation of the clairant's 
form Hence solve it. 

(c) Solve the equation 
d2 

 d x
2 
y 

 -1-5 
 dy 
—dx + 4y =3 — 2x. 	4 

5. 	(a) By changing the independent variable, solve 
the equation. 

d2 y 2 dy 	1 	2 x2  + 1 	 + 	+ 	y — 
d x` 	x dx 	x4 	x6 • 

(b) Show that the solution of the Laplace equation 
2 	 2, u  

0 ( 	y?-0), which 
axe 	ay2 

satisfies the conditions : 
(i) 	u —> 0 as y —> 00 , ( 1 	x _5_ 1), 

6 

3 

4 

3 
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(ii) —
au 

=0 when x = ± 1, (y 0), ax 
(iii) u (x, 0) = – To for –1 5_ x < 0, 

To  for 0 < x 1, 
0 for x = 0, 

is given by 

To -H 	4 
u (x, y)= — 

Tr 	2 n+1 n=0 

exp [– (n + 21  ) ITY1 sin [(n + ) Trx]. 2 

	

6. 	(a) Using Jacobi's method solve the equation 	3 
u  2 ±u  2 +ti =1.  

(b) Show 	tYlat the partial differential equations 	3 
p 2 ± -2— q — 1= 0 and (p2 q2) x  _ pz = 0 are 
compatible. 

(c) Solve the equation 	 4 
(3D2  – 2 D'2  + D – 1) z =4 ex ± Y cos (X +y). 

	

7. 	(a) Solve the equation 	 5 

d y  
	 y=xj, y(0)= 

dx (1–x' 
(b) Write the following equation as Euler's 	5 

equation and then solve it 
x4  y"' + 2x3  y" – x2y' +xy=x2 +1. 
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+11CI4) 31TAT chi ch 41 

k.01 i 	n trfivi 
rq ,komi, 2011 

gidusto-i : 4, uici 

71:F.-64-8 :3TWR 	 
FriV : 2 "hiu 
	 31AWd-17 37 : 50 

(• 	: 70% ) 

	 1 alri-414 siq-t ,-H.se-fi 2 4 7 7:7 4 ft wri so,t) 

drH 01-C,N 4,012,7c-W.  37477 ch.) e37-drA. 'Teti 

1. 	 zir 371711 
-tzrcrf7   3Ttr4 31-It 	ItZ 

.W1F-A7 I 	 2x5=10 

(a) to 	14 -7*-W r&t..) TR in 

y = m + V1+m2 ,T1j m 	311(.1 t, 

3-T4WF 	 : 

(x2- 1) (y1)2 2xy y' +y2=0 t I 

(b) : 

(x sin -Y--) dy - (y cos --Y- - x1dx=0 

	t 	7:11 tic141 x =C exp (cos Yx  ]ti 
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(c) 	 cbt I 

d2  Y,  3 	+ 2y=e6x-WT 
dx` 	dx 

TrTITW I 

y=C1  ex +C2e2x + —1  =e6x tI 
10 

(d) kii-achtut : 
2x(y + z) dx + (2yz – x 2  + y2  – z2) 
dy + (2yz – x2  – y2  + z2) dz = 0 f 174 
x2 +y2 +z2 =C (x+y+z) tl 

(e) : 

p dx _ q dy 	r dz 
(q–r) yz 	(r–p) xz 	(p–q) xy 

*-1 1-11chcl 

1Sb, 	q, r fffNifrd ciftc-1 lob kitsqlqt, 
px2 +  ciy2 rz2 = ci 
p2x2 +q2y2± r2z2 = c2  gRi qroirr-Erff t 

	

2. 	(a) 	t14-1 cbtui 	 3 

(2x + 3y + 4) dx + (3x +4y + 5) dy = 0 

(b) 7,111TWTTIT (D 2  – 4 D + 4) y = x3  e2x  + xe2x , 	3 

dx ) .Z.F -41-A7 

(c) y2 + z2  =1, x + z =2 	11:7R 	t141 1c 	4 
az 	az 

4yzp+q+2y=0 11, ==5T , c1=--- -"a;) 

	 -1-f-A7 I 

	

3. 	(a) 3i -cm fq-q7131.  rarq 	14-1 	,tg 	 3 

(D2  —1) y = ex sin 2x, 
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4. 

5. 

IT  < 	< 	1D.r.- d l,  I - 	X 
'  

dy = 0, x>0. 

az 
Dyz.- Ti . 

0 0 79 -0f--A7 

3 

4 

3 

3 

4 

4 

6 
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—2 
1, ( 	dx 2 

(b) 	kii-ncntut 
(1— xy + x2y2) dx + (x 3y — x2) 
'0TO* Tlf--A7 1 
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(c) 

(a) 

(b) 

(c) 

(a) 

(b) 

tiii1 aItui 
(Dx — 2 Dy)2  (Dx  + 3 Dy) z=e2x + Y 

az 
-0 .m .wlf--4R •114 Dxz a. a , 

chtui 

(x4  + y4) dx — xy3dy = 0, x > 

1 
(co-tic-10 T x= —

t 	
tviicbtul 

y 	
• 'W;Tha y = x  4 p  2 _ xi),  (- -a —d 	
F cf F 	dx  

3TIWR wilcntu 14 TITITtas '4I-M7 
Th- r-4R I 

d22 
	dy 

177 cit 

=3 —2x 	Sri cbtTIT 	+ 5 —
d x

+ 4y 

SRI 

k-c1(1./ -q"T 	'WIT 14 ki4-1 cr)(.1 	Vi—A7 I 

d2 	2 dy 	1 	2x2  +1 

d x  + 	+ x dx 	x4  x6 	• 

0) WI 

"kgfr$7fi WRITR 	chtul 

a2 u 	a u  2 
— 0 (-1_x51, 

axe 	ay2 

1 1-1 Cl 	-511-d*Eff 	#TIZmtai t : 
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(i) 

(ii) 

(iii) 

y —> co, (-1 

x= 	(y_. 0), 

- To  for - 1 	x <0 
To  for° < x 

x 

• 

1), u-->o 
au 
— a x =0 

u (x, 0) = 

0 for x = 0 

P-1 1-1 (.1 (50 .Iti trftwr-97 t : 

To 	4 
 u (x, = — 

Tr 	2 n+1 n=0 

exp [- (n + 2  Try] sin [(n + 2
) Trx]. 

6. (a) 44-4" 3 fafq 	ux2 +uy2  +uz  =1 t 

•1 
(b) 

p2 

t I 

3-Tifich 	3-TqnW7 	•t-ii41-WTTrT 
_1,_ 0 AT (p2+q2) x _ pz  = 0 vi-rm 

3 

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

I 

5 7. (a) (-14-1(tkul 

dy x 	_ 
dx 

wl-f-A7 I 

y xj, y(0)=1 
1—x` 

(b) ch(ul .4.  374717 ..1 41.twi l  * Tcr  5 
f--N7 Rh( Te  

x4  y"' +2x3  y"-x2y' + xy = x2  +1. 
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