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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. 	 2)6=10 
(a) The differential equation representing all 

tangents ty = x + t2  at the point (t2, 2t) to the 
parabola y2  = 4x is x (y')2 +yy +1 = 0. 

(b) An integrating factor of the differential 
equation x2  (xdx + wdy) + y (xdy — ydx) = 0 

is x2 ( x2 ±y2 ) 2 

(c) All the solutions of the differential equation 

(D4  — 6D3  +13D2  — 12D + 4) y 0, (1) 
(ix 

are expressible as (C1  + C2  x) ex + 
(C3X -i-C4X2)e2x, where 	C2, C3, C4  are 
parameters. 
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(d) The primitive of the equation 

(cos x + exy) dx + (ex + eYz) dy + eYdz =0 is 
sin x + yeT + zeY = C (C : parameter). 

(e) The p.d.e. 

a 	+ 2b u1Y +c uY  =0 
Y 

Where a, b, c are the constants is irreducible 
when b2  — ac O. 

2. 	(a) Solve the equation 
(3y — 7x + 7) dx = 0. 

(b) Using the method 
coefficients, solve 

(7y — 3x +3) dy + 

of undetermined 	3 

d 2 _y 	dy 
	 3 	 + 2y= 4x2 
dx2 	dx 

(c) Using Charpit's method, solve the equation 	4 
zp- — y-p + y-q = 0. 

	

3. (a) Using the method of variation of 	4 
parameters, solve the equation 

d2y 
	 + y = cosec x, 0 x 71/ dxz2 

	

(b) A mass m, free to move along a line, is 	4 
attracted towards a given point on the line 
with a force proportional to its distance 
from the given point. If the mass starts from 
rest at a distance x0  from the given point, 
show that the mass moves in a simple 
harmonic motion. 
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(c) Show that, for the differential equation 

dx

y 2 	

dx 
	 + a(x) —

dy 
+ b (x) y=0, 

d 2   

x E I (interval), emx is a particular integral 
if m2 + a (x) m+ b (x) = 0. Hence find the 
value of m so that emx is a particular integral 
of the equation. 

d2y 
(x – 2) dx 	2  - (4x – 7) dx —

dy 
 ± (4x -- 6) 

4. (a) Reduce the differential equation 	 5 

d

y 
x dy  et,  (y) + (y) f (x) = g (x), 
d d 

(where 4 : R R is an arbitrary 
differentiable function, f, g : R ---> R are 
arbitrary functions) to a linear differential 
equation. Also solve the equation 

(sin y) dx 
	

(cos y) (1–x cos y). 
dx 

(b) Solve the equation 	 5 

(DX+2Dx  Dy-8D2y ) z = /2x+3y, x> 0, y >0, 

az 
where, DI- z-

-X
, 	z = ray. x 

5. (a) Find the one-parameter family of solutions 
of the equation y = 2 px + p4x2, (x > 0) 

dy 
P —dx 

, and find its singular solution. 

5 

2 
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(b) Using the method of separation of variables, 	5 
find the solution of the heat equation 

ut= k2uxx, k > 0, 

that satisfies the following conditions : 

u (0, t) = 2, u (2, t) = 4, u(x, 0) = f (x). 

	

6. 	(a) Solve the equation 

(D — 2D'2  —1) (D — 2 D' —1) z O. 

(b) Find the integral surface of the p.d.e. 	5 

(x — y) p + (y —x — z) q = z through the circle 
z =1, x2  +y2 =1. 

(c) Solve the equation. 	 3 

dv 
X 	y + x 	subject to y (1)=1. 

	

7. 	(a) Verify that the equation 	 4 

(21:z — yz) dx + (2yz — xz) dy — (x2  — xy + y2) dz 0 
is integrable and find its integral using the 
method of solving pfaffian equations. 

(b) Solve the equation 	 3 

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

(c) Solve the equation (D4  + 2 D3  — 3D2) y = x2. 	3 
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d 	/ 	chi Ti -/1 	 167 

1. 	c1If9-1---7f79-r4.59 	11 6-H c'4 I 77i 7cmft TT 

3f7 - 6q177 101 4-11q(11 	311:14 671{ 1;1 71F-7 

(a) it1c-ii y2 = 4x t 	 02,20 77T:4 TEM 

ty = x + t2  cb-1. 	a-Frr 	TrcFm-i7r 

x 	2  + yy' +1=0 t I 	 2,6=10 

(b) ,311chd 741-*-71 : 
, , x-  (xclx + ydy) + y (xdy - ydx)=--  0 741.-1 

T1121- 111-5T; x2  (x2 + y2  r 

(c) ic4ic1 	u (D4  - 6D3  + 13D2  -12D +4) 

„ 
y=0, (D 

d 
—cix 
	

131-TT (-1.  (C1 + C2  x) ex  + 

(C1x +C4x2)e2x, 

tI ,-14 ci , c,, C3, c4  I 	1 
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(d) 	chol 

(cos x+exy) dx + (ex + eYz) dy + eYdz =0 
1-47 sin x+yex+zeY=C (C : 	t ) 

(e) 3TrRTW 	 : 

a uXX +2b ul:y +C U 
YY 

a, b, c 3-1-q73-71Tif971. 	lciit AGE b2  — ac 0 

tr 

2. 	(a) 	(--i+1 ktof : 	 3 

(7y —3x + 3) dy + (3y — 7x + 7) dx =0 
.w1f--q7 

(b) 3-1P-Nir-M-TrIfW"Nfq  	 3 

d2y  — 3 d-Y  + 2y= 4x2  
dx2 	dx 

(c) -qrr-ria fafq 	 zp2  — yep y2ci = 0 --)• 	4 

3. 	(a) 	511t4cl fatiol FIN   : 

d2y  
+ y= cosec x, 0 x < % 

dx 

(b) 	-) c.e.4 4-11-1rn 	la-Wf fiLl 	-crTktiT -97 iircRlici 	4 

T17 1-> 	3-tR ate f.-4 
3T it 	 c;icl 	311-t-Ea -1c11 t I -k 

1 4-11.1 f~ 
 

	

1-17 	xo 	farrrrr-4- 21-r 
t 'et fq-a-R 	Tim.  air-44 	irci 

14 ,If64-111 	t 

4 
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(c) "F- Tf17.7 3TWO ct-wil: 	 2 

ddxy 2 	

dx 
	 + a(x) 	+ b 

2   

x  E  I (31---1) 	emx fa719. 	 t 

m2 + a (x) m +b (x) =0 3-Td: m 

711(1 	 emx 

d 2 y 	 dy 
(x - 2) 	-2  - (4x - 7) — + (4x - 6) y=0 

dx 	 dx 

-) Wit{ 	t 

4. (a) 	3ic1chr1 t-14-4tu1 : 

dx ldy 

( \-Tij (I) : R --> R &m 	31-1-W-dtzr 	 t 

f, g : R 	R 	4h r1.1 t I) 	f .tftff" 

t-1,1 .m.114 	- 	i 72tr 	 : 
dy 

(sin y) dx = (cos y) (1-x cos y). 

--1-r--47 I 

(b) 	chtui : 

(DA2+2Dx  Dy-8Dy2 )z= 2,n4-757y, x> 0, y> 0, 

az 
Sri .4"rf77 sstt : D

x 
 z az , D

Y 
 z 

° Y 

dy 
5. (a) 	-i4-il(1-11 	y = 2 px + p4x2, (x > 0) P 

= dx ' 	5 

chi 	) SIIzICi Sri 	 7T-*I -iicittft74{ -N-r-q7 

c-f.  qui 

dy Id 
(y) + (1) (y) f (x) = g (x), 

5 

5 
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(b) 	~It_ 	U iof 74 arM 7P3141 tit cf,tur : 

uf =k2uTX, k > 0,  ~T 	Sri slid

u (0, t) = 2, u (2, t) 	u(x, 0)—f (x). 

	

6. 	(a) 	t-1 4-i (=btu( : 

(D — 2D'2  — 1) (D 2 D' —1) z -- 0 

I 

(b) 3T-dTh-9 *11-1 ct)(ul : 

(x — y) p + (y — x z) q=z cbi 

z---=1, x2 +y2 -1-4 mmot t 

(c)   : 

dy 	
v  / 
z/ 

x 	 =  y + xe / " 7-4-*-1.  y (1)=1, chi c''i 
dx 

.51-17 -1-f-A7 1 

	

7. 	(a) 	ii-C1 	 Pt) .-T/TTC.5711.  

(217 yz) dx + (2yz —xz) dy— (x2  — x:y +1/2) dz=0 

fqfN -T4 74--*7 	.w1f-A-R I 

(b) 	ch(ul : 

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

11) art 	T I 

(c) 4-11 	(D4  + 2 D3  — 3D2) y = x2  

I 

5 

2 

5 

3 

4 

3 

3 
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