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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 
June, 2020 

MTE-08 : DIFFERENTIAL EQUATIONS 
(MATHEMATICS) 

Time : 2 Hours 	 Maximum Marks : 50 

Note : (i) Question No. 1 is compulsory. 

(ii) Answer any four questions form the 

remaining Question•No. 2 to 7. 

(iii) 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 : 10 

(i) For the IVP, 	= f(x,Y),y(x0) = yo  the 

continuity of f (x, y) and Pity  guarantees 

the unique solution of the problem. 

P. T. 0: 
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(ii) The differential equation : 

- X2) 82z 2xy 
82z 

rcay- + (1 - y2 ) 52°  ay2 

az 	az x —ex + 2xy2
— - z = 0 
ay 

is hyperbolic if (x2  + y2 ) > 1. 

(iii) The integrating factor for the differential 

equation : 

ydx-xdy+Inxdx =0 

. 	1 
is — . 

x3  

(iv) (a - z) d (xy) + xy dz = 0 is the Pfaffian 

differential equation corresponding to the 

family of surfaces xy = c (a - z). 

(v) The differential equations xp = yq and 

z (xp + yq) = 2xy are not compatible. 

2. (a) Find the solution of the differential 

equation : 	 3 

(ax + hy + g)dx + (hx + by + f)dy = 
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(b) Use the method of undertermined 

coefficients to find the general solution of 

the differential equation : 	 4 

daY d2Y  = 3e + 4x2 
dx 3  dx 2  

(c) Solve the differential equation : 	3 

dy 3 	2x 

dx 2x 	y 

3. (a) Use the method of variation of parameters 

to solve the differential equation : 	4 

y m+ 3y'+ 2y = 4ex 

(b) Find the integral curves of the differential 

equations : 	 4 

dx 	dy dz 
x2 - y2  - x2 2xy 2xx 

(c) Find a particular integral of differential 

equation : 	 2 

(D3  — D' 3 )z = x3y3  

P. T. O. 
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4. (a) Find the complete integral of the 

differential equation : 	 4 

xp + 3 yq = 2 (z x2q 2 ) 

(b) Solve the differential equation : 	3 

(x2D2  + 2xy DD' + y 2D'2 ) z = xin yrt 

(c) Find a particular integral of the following 

differential equation : 	 3 

(D2  — 2D +1) y = xex sin x 

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

equation : 

322 	1 32z 
ax2 = e2 at 2 

satisfying the boundary conditions : 

z (0, t) = 0 = z (a, t) 

where a is a constant. 	 6 

(b) Solve : 	 4 

(D — 02  (D2  ± 1)2  y = sin2  x + ex 
2 
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6. (a) Verify that the differential equation : 

(2xz — yz)dx + (2yz — xz) dy 

— (x 2  — xy + y 2 )dz = 0 

is integrable. Find its integral using the 

method of solving Pfaffian differential 

equations. 	 4 

(b) Solve the differential equation : 	3 

(3 D2  — 2D12  + D — 1)z = 4ex+Y cos ( x + y) 

(c) Solve the differential equation : 	3 

(7y — 3x + 3) dy + (3y — 7 x + 7) ckc = 0 

7. (a) A family of fish living off the eastern coast 

obeys the Malthusian law of growth 

dp 
dot)  — 0.003p (t). At t = 0, a group of 

sharks begins attacking the fishes and rate 

of killing by sharks is 0.001 p2  (t). The 

fishes also leave the water at the rate 

P. T. O. 
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0.002 fishes per minute Formulate the 

governing differential equation and find 

p(t) assuming that at t = 0 there are 

10 lakh fishes. 	 5 

(b) Find the integral surface of the equation : 

(x2 _ yz) p ± (y2 zx)q = z2 _ xy 

passing through the line x = 1, y = 0. 	5 
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TIM/ : 2 1E114 	 3Am—di? 	: s0 

: 	Irkrff it 1 af-4-4r4 *1 

(io WI' 11. 2 I% 7 c f 1 VT!  

0,10 	ei * !14W 	ardliffi 	tI 

1. esmil 	-vet (-Rid veii 

TANI 7c1717 3i2T-41 siceAsiztuT 	*milt 	aTqk 

31-It Th, artZ WIIAR : 	 10 

(1) alifc Triff Trzwit, 	= f (x, Y), Y (xo) = Yo dx 

* C i f (x, y) 4t fTfx 	41.00f 1:PMT 

atgatzi We triPticf cbtca tl 

P. T. O. 
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(ii) qfk (x2  + y2 ) > 1 t, c 314WU wirichtuf 

( 1 - X 2) —a
aX2

2z - 2xy 
ar

a2z

aY 	ay2 — + (1 - y 2 52z 

az +x — + 2xy2  — z = 0 
ax 	ay 

afaIR-4-44w *111 

1 
3r4W0 -( 1-11chtuf 

x3  

ydx-xdy+lnxdx = 

i1 *VIP:brig auict) tI 

(iv)trsa 	xy = c (a - z) * 	I 

(a z) d (xy) + xy dz 0 

W4 aTWR tililcbtur tl 

(v) 3TcrT 	ti 4achtuf 	xp = yq 

z (xp + yq) = 2xy ViTM 	ti 

2. (W)3TW9 ti 4-achtuf : 

(ax + hy + g) dx + (hx + by + f)dy 

felt -51RT 

3 
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(u)afe ttutict) -Nig &Itf 3T-4-*=btu' : 

4 

d3y 
+ cil

2y 
 = 3ex + 4x2  

dx 3  dx 2  

Ti «wig) n 31171 MINRI 

(TT) aT-4- 	tilihtur : 

dy 3 _ 2x 

dx 2x y  y 

VI We srrqr 

3. (W)111-4MaW(TT feeT 	Rf 3jgc t, 4-1 	f : 

ym-F 3y '+ 2y = 4e 

srmr 

(W)31-4-*-7 	cht 1 : 

dx 	dy dz 
x2 _ y2 _ z2 zry  atz  

timichrf 	chlrilt(1 

(7) 3.1R Miielchtur : 

(D3  — Dt3  z = x3y3  

TAT reigH rT 'gm WAR' 

3 

4 

4 

2 

P. T. O. 
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4. ()314* -9 ti+i error : 

xp + 3yq = 2(z - x2q2 ) 

TiT 	timichrf 

marwa k1441.bkur : 

(x2D2 + 2xy DD'+ y2D12  )z = xm yn 

NTqf 	 R! 

(ii) a-T-4W9 +Pi on(gi : 

(D2  — 2D +1)y = xex sin x 

ITT faxlq W• 'Ufa' 	kqt 

MTE-08 

4 

3 

3 

5.   30** z(O,t) = 0 = z(a,t), 

a 	 tm 3197 	itta a)(4 cfla 	 

9trr 	cht 

a2z 	1 a2z 

axe — C2 at2 

wa.  

(ig ) 	: 

(D — 1)2  (D2  + 1)2  y = sin2 
2 

+ ex 
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6. (eS1 )q% etarAR 1* as t•tiiiichtut 

(2xs - yz)dx + (2yz - xz)dy 

-(x2  - xy + y2 )dz = 0 

RRW-M9121 ft ttizotet wwwe 	wt 

3117 *-(4 	fen -gto vicnt *Pirtle 

Wit ANIL' 	
4 

(M)4icicimi 	cotuf 

(3D2  — 2D'2  + D— = 4ex+Y cos (x + y) 

Thl Ter 	 1 	 3 

(1) Sr4-We tot chtvf  

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

*1 WM Wff etar3v(1 	 3 

7. () -141 reviIrk am Ho riti1 *T RrW 

mirtal 	̀11-111  - 0.003p (0 
dt 

lifeff WrdI ti VREI t = 0 'ER 'Me WI 

T1/2rW 1:117 morritil IR *Hot 	* afrt 

P. T. 0. 
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0.001p2  (t) 	ArK * 4118 	 Ter 'utcu ti 
stict ate 	rNIC 0.002 41wRigt 

WlEch 	Mrt 'wet *1 zyrz 	(alaWR 

tpi %Jut) '"1 	i atarliq 311( p ( t) Wtt 

ch At( Agra) zfr 	fas t = o Vi wa *ER 
10 'RIR Norcica 	 5 

(71 ) 	tpachvir : 

(x2 — yz)p + (y2  zx) q = z 2  — ay 

* twr x = 1,y = 0 11 Ocbt W4' 

xpe Viff ctirstql 
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