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MTE-08 

BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
03E166 	 June, 2015 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

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

Note : Question no. 1 is compulsory. Answer 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. 	 5x2=10 

(a) The differential equation 

xdx+ydy= a
2(x dy — y dx) 

is exact. 

(x2 + y2 ) 
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(b) The fundamental solutions for the 

differential equation 

	

2 d2y 	dy 
x — x — +y = 0 

	

dx  2 	dx  

are x and xln x. 

(c) The primitive of the partial differential 

equation 5 + 	= 2x, is 

6
1 	 , – (2x – a)3  + a2  y + D. 

(d) For all real values of x, - the differential 
n2 2 u u a u 2 

equation x2 	—2 + u= 0, is elliptic. ax4 ay  

(e) For the IVP, —dy 
= flx, y), y(x0) = yo, the 

dx 
af continuity of f(x, y) and 
ay 
— guarantees the 

unique solution of the problem. 
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2. Solve 	the 	following 	differential 

equations : 

(a) — + xy = y2  ex2  dy 	 /2 cos x 
dx 

d2y 1 dy  12 in x 
(b) (-1;T  + dx  -  x2  

(c) (D2 +2DD'+D'2 +2D+2D'+1)z=x 	4 

3. (a) The differential equation satisfied by a beam 

uniformly loaded at one end that is fixed and 

the other end is subjected to a tensile force 
d 2y 	1 	2 P, is given by EI — = Py - - Wx , where dx  2 	2 

E, I, P and W are constants. Show that the 

elastic curve for the beam under the 

conditions y = 0, 	= 0 at x = 0, is given by 
dx 

2 
y(x) = —w 

 
( 1- cosh nx) + — (312  + 

n2  P 	 2P 	) 

where EI = 

(b) Solve : 

(D2  - D') z = cos (3x - y) 

3 

3 

n2  
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(c) Solve the following simultaneous differential 

	

equations : 	 3 

	

dx 	dy 	dz 
y2(x-y) _ x2 (x 	z  (x  2 ± y  2 ) 

4. (a) Solve : 	 3 

xp2  – (2x + 3y) p + 6y = 0, p= dy 
dx 

(b) Solve the following differential equation by 

reducing it to normal form : 	 4 

y" – 2 tan x y' + 5y = ex  sec x 

(c) Using the separation of variables technique, 

solve : 	 3 

au au + 
ay 
— = 2 (x + y) u 

ax  

5. (a) Solve : 	 3 

2xdy–y(x+1)dx+6y3 dx=0 

(b) Solve, using the method of variation of 

parameters, the following differential 

equation : 	 5 

d2y  2 dy – ex  sin x 
dx 2 	dx  
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(c) Find a homogeneous linear differential 

equation with constant coefficients that is 

satisfied by 
	 2 

x (e' sin 2x + 3e' cos 2x). 

z2 
2 

6. (a) Using the transformation T = — , reduce 

the equation 

f(x, y, z, p, q) = x (y2  + z2q2) — zy2p = 0 

to a form f(P, x) = g(Q, y) where 

aT 	aT 
P- 	, Q= 	. 

(b) Solve the differential equation 

xdy—ydx= jx2 y2 dx.  

(c) Find the general integral of the partial 

differential equation using Lagrange's 

method 

p (z + ex) + q (z + 	= z2 — ex+y. 	 3 
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7. (a) A tightly stretched string with fixed end 

points x = 0 and x = / is initially in a 
TEX position given by y = y0  sin3 

 — and is 

released from rest from this position. Find 

the displacement y(x, t) satisfying the 
a2, 	a2, 

governing equation —4- = cz  , and the 
ax` 

initial and boundary conditions. 6 

(b) Solve : 

px2  + 2qxy — pq — 2xz = 0 	 4 

MTE-08 	 6 



1=1TM Witt cm saii 
(Att.*. ) 

Trwin 

, 2015 

tR3M 1.4 1cp.istoi ITRITff 

: 3TWR chtui 

7:2 2 E/vJ 31fi*7 7 31w: 50 

(i7e1 	70%) 

37p.  1 et*ii arArref 	*IT 	R: 2 # 77:7 ch 

wrt.  TRR.  W47.  cle-5dej Tr z/77-  q *37577fa qef 

*/ 

1.  	PHICINd *44 Fr&it err 3TART LEAR' 

3c5cwui 1 tme.idi A 3T  39-( 

*rNR 	 5x2=10 

() ardWa ki&fichtut 
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(V) x 311T x in x 	W-nchkul 

x2 
dx
d 2y

2 x —dx
dy 	

° 

(TI) aTior- 3 q,j (ii-nchkul .5 + 	= 2x  WE 

1 
T — 6 (2x — a)3  + a2y + b I 

(v) x*Trtil aR-rt con RA- 	 ti 4)(4.11 

n2 	2  

	

2 u u 	au  

	

x — 	 u = 0 

	

ax2 	a.y2 

tE1-1-4t4 t 

(;) aTrft 	Tri:r- zi-r 

dy 
d c  = fXx, y), 3(x0)  = yo 

f(x, y) 3 	"t 	Tri:R;Eir 

attzt 

 

'tot 
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2. P1•1 	d aTwa. 	a*=ei4R : 

dy xy  = y2 ex2 /2 
 cos x 	 3 

(Tfil d2Y - 1 dy 12 /n x 
cbc  2 xdx 	x2 

(TT) (D2 +2DD'+D'2 +2D+2D'+1)z=x 	4 

3. () 	 'eta' l *.TTq 	T 	z)( "PIT t 
elta*T7T7- 49sFPTITKft, 

31-4-*-a cntui 

d2y _ — 	1 OI— 9. 

	

EI 	FY V  
dx 

	

tigg 	 E, I,PAKWard01 

1-4T 	3A4t1y=0,x=0tR -.0* 

artfM xTr4 * 	 sr-rrm asp i~ r~fn 
w-11.1.)kui Tk-r Mr alai t 

y(x) = —p2 (1 — cosh nx) + 
2P 

 (x2  + n2)  

A EI= n2 

(13)*rr.4R : 

(D2  - D') z = cos (3x - y) 

3 
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(Tr) PHRIRsid 3,1ticis  3T-4-*-F 

dx 	dy 	dz  
y2(x - y) - x2(x - y) z (x2  +y2 ) 

4. () 	R: 

xp2  — (2x + 3y) p + 6y . 0, p= d3r  
dx 

PiHR•ifigd 3T-4-+-F 	ebtui 

y" - 2 tan x y' + 5y = ex sec x 

4 miifrild 4,4 *mcni Ta.  mud 
tf* 

(T) 	K-112TIER1IF "PA 	ar4-*-F ti4-11chtui 

au au 

	

+ 	= 2 (x + y) u 
ax 

srRT *ri4R 	 3 

5. () 	trr-47 : 

2x dy - y (x + 1) dx + 6y3  dx = 0 

minim fdmatul -MT 4 PH 	oRgo ar4wF 	 

d2y  2—dy = ex sin x dx2 dx  

TTrf mgr trf* 	 5 
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(7) 3TW ±itilict)) aTM q-g 	 164) ar4-*-a 

crKuiTff*IP.47 	 

x (Cx  sin 2x + 3e-x  cos 2x) 

tigg cbtrii t I 	 2 

z 
4M 

2 
6. () 	fr 	

2 
citui T = — 	kv-fichtui 

f(x, y, z, p, q) = x (y2  + z2q2) – zy2p = 0 

f(P, x) = g(Q, y) 	A.N7 
aT P= aT — Q= • ax 	ay 

4 

3T-4-  ti4lchtui 

xdy–ydx= ix2  –y2 dx 

*rNR I 

(TO 011.1■31 feiT Tk-r arc 3T-4 	io11.4)(ut 

p (z + ex) + q (z + eY) z2 _ ex+y  

00414ch Wiicho Tff W-47 I 

MTE-08 	 11 	 P.T.O. 



	

7. () 	14M1 # 5)(1 r 	fZi4 	 x=0 

atIT x =1 TR Pitid 	fen Trzrr t, i 31-41:21T 

aTrkiT y= yo  sin3 	I /IR It ara-paT 

akiiiiaw 	1-4 c.91v 
2 	2 

°Y =c2°Y  atT ait wart tgrr 3fr-Atli 2 at  ax 

tigg 	armor tti 	rat1-1 y(x, t) Tff 

41-14R 

	

(w) 	*Fr-4R : 

px2  + 2qxy — pq — 2xz = 0 
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