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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
June, 2019 

(ELECTIVE COURSE : MATHEMATICS) 

PATE-08 : DIFFERENTIAL EQUATIONS; 

Time : 2 Hours 	 Maximum Marks : 50 

Note : Question No. 1 is compulsory. Attempt any 

four questions from the remaining questions. 

Use of calculators is not allowed. 

1. State whether the following statements are True 
or False. Justify your answer with help of a short 
proof or a counter example. No marks will be 
awarded without justification. 2x5 

(a) a(x dy + 2y dx) = xy dy is an exact 
differential equation. 

(b) The differential equation y = 2xp + y 2p3  is 
of first order and first degree. 

(c) The complementary function of the 
differential equation : 

(D2  + DD' — 6D'2)z =y cos x 

4)i(Y — 2x) + 4)2(Y + 8x). 

(A•40) P. T. O. 
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(d) A particular integral of the equations 
1 

- 2Y 	 2 
= ex sin x is -ex sin x. 

(e) The partial differential equation : 

(x 
_ 82/4 + 2y  82u 8234 

8x2 	8x8y 8y2  = - 

is hyperbolic for all (x, y) outside the circle 

x2  + y2  = 1. 

2. (a) The half life of radioactive cobalt is 5.27 
years. Suppose that a nuclear accident left 
the level of cobalt radiation in a certain 
region at 100 times the level acceptable for 
human life. How long will it take until the 

region is again livable ? 	 4 

(b) Solve : 
	 4 

(2x eYe 4  + 2xy2  + y) dx (x2y4eY 

- x2y2  - 3x7` dy = 0 

(c) Find a particular integral of : 	 2 

day 2 —
dy + y = x ex sin x 

dx2 dx  

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

d2y + 3 —
dy + 2y = 4ex dx2 dx  

(A-40) 



.(b) Solve : 
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4 

x dy — {y xy 2  (1 + In x)} dx = 0 

(c) Extuui.pe the following system of p. d. e.'s 
for compatibility : 	 3 

p2 q2 : 1 0; (p2 q2)x  _ pz  0  

	

4. (a). Solve : 	 4 

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

(b) iSolve : 	 3 

d 2  y dy + 6y = —5— d2 dx  

(c) Solve : 	 3 

. (x2z — y$)dx + 3xy2dy x 2dz = 0 

5. (a) Using the method of undetermined 
coefficients, solve the equation : 	3 

	

(12y 	s cix2  + y = 2ex + oos x 

(b) Solve : 	 5 

	

dx 	 dy 
y(x+y)+az x(x+y)—az 

(c) Solve : 
(D2  + D + D') z = 0 

dz 
 z(x+y) 

2 

(A-40) P. T. 0. 
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6. (a) Solve the equation : 

x—
dy  = y + xeYix 
dx 

WE-08 

3 

subject to y(1) = 1. 

(b) Solve : 

	

	 2 

(D2 _ a2D,2) = x  

(c) Using Charpit's method, solve : 	5  

p2 q2 2px  2gy A. 1 = 

7. (a) Using Lagrange's method, solve the 
differentiable equation : 	 4 

(x2 - y2 z2 )p  2xyq = 

(b) Solve the Laplace equation : 	6 

a24  + a24  ax2 ay =2 

satisfying the boundary condition : 

(i) 4 = 0 when y co 

(ii) 4=0 whenx=0 

(1) = 0 when x = 1 

(iv) 4)=x(1-x)wheny =0, 0<x<1. 

(A-40) 



I 5 	 PATE-08 

1(I. 	t-08 

	

IzirdW Zcirftr 4)14001 ( 	Tft, ) 

wed xrftwr 

	

• 	1-4, 2019 

	

( #43716 micktitaim : 	) 

TT. it t.-08 : arnh-Fr **fur 

	

T :2 Tfug 
	

airlWdzr altr : 50 

9te : 37T7 	1 att-41-4 lb 1W it 2 	7 # 

cp-E; • wrr mr4 uez 4F4q1 4c-wadi). * 
31ior*-**1 arfea %if 

1. wd1-411 	 d VIM TIM 	MIFF! 

TifkiRr ztrtir-ff altiM 31c4S15tul 	*151"1 	aTqk 

Z1K 	ch1r■31K1 1249T VIZ * Wit ai-W 

writ41 	 2x5 

(V) tim chtuf a(x dy + 2y dx) = xy dy 11-W 

'Mgr-dig digermi 	wolf ti 

(Tff) 31-4V-e ti4actrtut y =2xp + y2p3 , 74111 

tiectitui ti 

(A-40) P. T. 0. 
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CIOaTetEm tiiilcotut : 

(D2  + DD' - 6D'2)z =y cos x 

VI 'VW "WM k(y - 2x) + 42(Y +3 x)11 

	

(TT) tj1. et)tu l y" - 2y' = ex sin x 	TAW id* 

TN lex sin x fl 
2 

	31-4We 	cbtuf : 

432u 	a2u 
8(x2  -1) 	+ 2y 57-cay- 	= 0 

17 x2  + y2  = 1 MST Oxft (x, y)* itt{ 

difilytaz gal '11 

2. (76) 	Rf4e.4 ch Gure 	414-A-4q 5.27 

ti Ettl -ciratztit W101 

ch auct. Nrctrof TM Aria A-4"ff w1 kclichiet 

vrK loo Tqr > Tsm txru Tbrk 

rutig) '494 	rcon-s 1:11,14 	? 	4 

(8) 	chirAit : 	 4 

(2x  eye4 2xys y)dx (x2y4ey 

x2y2  - 3x) ck,  = 0 

(Ti) *Pact) tut : 	 2 

d2Y  - 2 c-k + y = xex sinx 
dx2  dx 

fqttt 	VIM cinlittl 

(g ) 

(A-40) 
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3. (V) 30-4ff f4Wri fitk 	Tist1-4Rist : 	3 

d2Y + 3
dx 
dY + 2y = 4ex 

dx2   
Tr re Inqt Tetrogi 

(Is') 	*iNgt 	 . 4 

xdy - {y + xy 3(1+Inx)}dx = 

(Tr) Ala Afilsk 	3ifftEF ar4we 

vritoRut f41514 p2  + q2  -1 = 0;(p2  + q2) 

x - = 0 VOW ti 	 3 

4. (w) TN letf* 	 4 

(3D2  - 21Y2  + D -1) z = 4ex+7  cos (x + y) 

(V) imr Vtloz : 	 3 

d2y dy fly = eax  
dx2 

5 
 dx + 

(TO 'Pi AfAR : 
(x2x - y3) dx + 3xy2dy x3dx = 0 

5. (V) 

	

	 #lcotuf : 

d2y 
dx2 y =2ex +coax 

VT Tft 51frf cANIO 
OE re OK: 

dx 	 dy 	dz  
y(x+y)+az x(x+y)-az z(x+y) 

(1T) IM c ► F31 1( : 	 2 

(D2 +13+D)z=0 

(A-40) P. T. 0. 
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6. (W) 	chtut : 	 3 

y 
x 

d— = y + xeY ix 
dx 

'Me y(1) = 1 air TO 3ITRI garvo 

	

cep 	clarqk : 	 2 

(D2 
- a2D'2 ) z = x 

	

(1) MftiE itST 	ti (*tut : 	 5 

p2  + q2  - 2px - 2qy + 1 = 0 

3071 ONO 

7. (w) Auk faftz vre *1 cbtur : 	4 

(x2  - y2  - x2 )p + 2xyq = 2xt 

Tft ctar4R1 

	

(-a) 31Fd-4-4 : 	 6 

	

(i) 4 = 	y -4 co 

4,=0Ag x=0 

(iii) 4= 0 	x =1 

(iv) = x (1 - x) 7.4 y = 0, 0 < x < 1 

*late VA ATA 	 tvilcotui : 

824  + 02$ 0  

ax2 ay2 

31TRI 

MTE-08 	 4,500 

(A-40) 
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