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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2017 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 
	

Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt 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 unique solution y(x) of an ordinary 
differential equation 

dy _ 0, for x < 0 

dx 1, for x 0 

exists V x E R. 

(b)
[1+  ( dy )-] 	d2y  

dx 	dx  2 

9 4/3 

is a second order differential equation of 
degree 3. 
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(c) y2  is an integrating factor of the differential 
equation 

6xy dx + (4y + 9x2) dy = 0. 

(d) The 	Pfaffian 	differential 	equation 
corresponding to the family of surfaces 
x3z + x2y = c, where c is a parameter, is 
(a - z) [x dy + y dx] + xy dz = O. 

(e) Partial differential equation 
2

U 	2 ex 	u = In (x2  + y2  + 1) ax  ay  ax2 

is elliptic for x, y > 0. 

2. (a) Solve the differential equation 
dy _ x-y+3 4 
dx 2x-2y+5 .  

(b) Find the solution of the differential equation 

(x2  - y2) dx 2xy dy + z  dz = O. 	2 

(c) By changing the independent variable, solve 
the differential equation 

d2y ± 2 dy 	1 _ 2x2  4- 1 
4 

dx 2 x  dx  x4 Y - x6 

3. (a) Solve : 

x + yp2  = p + xy), where p = 
dx 

3 
dx 

(b) Use the method of undetermined coefficients 
to find the general solution of the differential 
equation 

d3y 4 —dy = x+ 3 cos x+ 	4 
dx 3 	dx 
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(c) Find the complete integral of the differential 
equation 

p2 _ y3 q = x2 _ y2.  

4. (a) Find the particular integral of 

(D2  -1) y = (ex  + 1)2. 
(b) Determine the general solution of the 

differential equation using the method of 
variation of parameters 

d2y + y = cosec x, 0<x< 2 . < 
dx 

	

2 	 2 

(c) A certain population is known to be growing 
at a rate given by the logistic equation 

dx = x (a - bx) , where a and b are positive 
dt 

constants. 
Show that the maximum rate of growth 
occurs when the population is equal to half 
the equilibrium size, that is, when the 

a population is H. 
2b 

5. (a) Find the envelope of the family of spheres of 
radius unity and centre at (c, 1, 1) where c is 
a parameter. 

(b) Find the integral curves of 
dx 	 dz  

3x+y-z x+y-z2(z-y) 
(c) Solve : 

	

2z 	a2z 	a2 

	

2 	
z 

	 6 	= y co ax 

	

ax 	ax  ay  ay  
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6. (a) Find the integral surface of the p.d.e. 
(x - y) p + (y - x - z) q = z through the curve 
z = 1, x2  + y2  = 1. 	 5 

(b) Verify that the equation 

(2xz - yz) dx + (2yz - xz) dy - (x 2  - xy + y2) dz = 0 

is integrable and find its integral. 	 5 

7. (a) Using the method of product solution solve 

Ou = 2 Li  + u, 
Ox 	ax 

when u(x, 0) = 6e-3x. 4 

(b) Solve the equation 

6y2  dx - x (2x9  + y) dy = 0. 

(c) Find a particular integral of 

(D2  - 2D + 3) y= e2x sin x. 	 3 
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1. moiw fk 	rl 	VaTR' UR/ t 711 37F/Fir I IART 
sviLA aTiratT mcgqimi A tilqcti A 330 zw 

*trA I 	 5x2=10 

() 'PriMuf 314-43F 	 

	

dy 	0, x <0 * 00 

	

cix 	
1, 	x 0 

* 34#4 're y(x) air sic4 x R IC.N1 
3TPIM t I 

2  ]4/3 	„ 
'y 

dx 	dx 2 

	 ct;lia 	147 3 4TRT arffF tofientui t I 
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(71") y2  3.1-4Wff w-nctKul 6xy dx + (4y + 9x 2) dy = 0 

tisilq)(1-1 ttulc ►  t 

(14) T3 3-3t1x3z + x2y = c, 

7-61 c ii  swirl 	wio tiitzfq ardWa• 

ti&nentui (a - Ex dy + y 	+ xy dz = 0 t I 

(3') alift-* 3T4 -*7. 	chtui 

2 	

ax2

2u 
el`  	= In (x2  y2  + 1) . 

ac  ay a  

x, y > 	-107 	-4 I 

2. () ardWR 

	

	 dy =  x-y+3  Q* TO. 
 dx 2x - 2y + 5 

Af* I 	 4 

(U) 31-4-*0" 	ctItui (x2  - y2) dx - 2xy dy + e- Z  dz = 0 

Wff tf.A7 	 2 

(TI)  	Trit-o-A 1 i 	i1r fai. ar4.-+-u ti 4)01 

d2y 2 dy 	1 	2x2 +1 
 dx2—dx x = x6 

'FF *rD7 

3. •F *tr4R : 

x yp2  = p 1 + xy), 	 
p= dy 

dx 

3.11411ft lulich ?At 3T-4-+-6 ti4lchtuI 

d3Y 	4 -1-d  = x + 3 cos x + e- 2x  
dx 3 	dx 

°dm* 	Ta'*IP47 I 
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(Tr) 3r-4-* tlifichtul p2  - y3q  = x2  — y2  TF 

f1 141chcol Tff a*.  I 

2 

+y=cosecx, dx2 

*el Itic ►  rf Wff ct 	uI 	I 	 4 

(Tr). Ci Aititgeil 4. 	t rat 	 

kii.fichtui d - x (a - bx) 7et a a* b 	 

aTw f, Tri NrE7r t 

fkeir-IR 	aTfirw-dff 	Tdr tet t 
A1tit911 tigc11 tilq91 * 3114 * WOR 

aTaik 74 A-1*mq! (
21)

) 	I 
• 	 ri A 

5. 	̀34-11  1 3141K 	(c, 1, 1) qrR 1 IltVll-mac Ti 

	

Tff*tftg, 71 c .Rw3frgu t I 	2 

dx 	_  dy =  dz  
3x+y-z x+y-z 2(z —y) 

vgaRwr 	'42PAR I 

(TT) 'Fe 	1 N31 : 

a2z a2z 	
6 

49 2z 
= y cosx (3112 + ax  ay 	ey.2 

4. M (D2  - 1) y = (ex  + 1)2  T -Ntzt (-HMO TM 
*21.1* I 

NO :Sfr4F  	31-We chtuf 

d2y 

4 
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6. () 

(x—y)p+(y—x—z)q=z 

(*who TER5 Ta-  *tr4 

z = 1, x2  + y2  = 114 64->t 'Wall I 	 5 

NO qN *iNg 	Ghtui 

(2xz — yz) dx + (2yz — xz) dy — (x 2  — xy + y2) dz = 0 

2TT Mimi tiHicno wa-  *If* I 	5 

7. () TIT4 	ctA 

au 	au 

	

= 2 -s--x  + u, 	u(x, 0) = 6e-3x 

fir cni‘ I 	 4 

NO ti cbtui 

6y2 dx—x(2x3 +y)dy= 0 

TO' 	 3 

(7) (D2  — 2D + 3) y = e2x  sin x 	cii)11 (*who 

Tff ttf* I 	 3 
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