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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2014 

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 out of the remaining questions no. 2 – 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 

(y ln x – 1) y dx = x dy 

is a linear differential equation of first order 
and first degree. 

(b) y = 0, is the singular solution of the 

dy 3  differential equation 27y – 8 (—dx = 0. 

dy 
(c) The differential equation 	= 3Y23 , 

dx 
y(0) = 0 has a unique solution. 
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(d) The complete integral of 

2 
ax 

2 az 
ay 

2 is y-z --x z —=x y 

4)(x2 + y2, y2 4. z2) 0.  

(e) The general solution of the equation 

y = xp + 1  - , where p= 
dy — is y = kx + 1  - 
dx 

(k being a constant). 

2. (a) Solve the simultaneous differential 
equation : 

dx  dy dz 
x2 - y2 - z2 2xy 2xz 

(b) Solve the differential equation : 

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

(c) Solve the following differential equation by 
reducing it to normal form using change of 
dependent variable : 

-1(x2 +2x) 
d2y 2x d  + (x2  + 2)y = e2  dx  2 	dx 

3. (a) Solve the differential equation : 
(D4 _ a4) y = + sin bx, 

where a and b are constants and D = —d . 
dx 

(b) Solve the following partial differential 
equation using Jacobi's method : 

2 ux2  + uy  + ux  = 1 
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(c) By the method of variation of parameters, 
solve the following differential equation : 	4 

d2y + 4y = 4 tan 2x dx2 

4. (a) Uranium disintegrates at a rate proportional 
to the amount present at any instant. If mi  

and m2 grams of uranium are present at 
time t and t2 ' respectively, show that half 

life of uranium is (t1  - t2) in 2 	(mi/m2). 	4 

(b) Solve the partial differential equation : 	3 

x2p + y2q = z2  

(c) Apply Charpit's method to solve the 
following differential equation : 	 3 

p (1 + q2) = q (z a) 

5. (a) Solve the following differential equation : 	4 

(D - 3D' - 2)2  z = 2 e2x sin (2y + x) 

(b) Solve the differential equation : 	 4 

(1 + y2) dx - (tan-1  y - x) dy = 0 

(c) Classify the following differential equation 
into elliptic, parabolic or hyperbolic 
equations : 	 2 

y2 a2u 
x 

 2 a2u 2
x  a

2u 	y2  au x2  au 

axe —Tay 	3r  ax  ay x  ax  y ay 
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6. (a) Test the following differential equation for 
exactness : 

[cos x tan y + cos (x + y)] cbc + 
[sin x sect y + cos (x + y)] dy = 0 

Hence solve it. 	 3 

(b) The motion of a certain spring-mass system 
is governed by the differential equation 

d2u 1 du 
—dt u  dt 

where u is measured in metres and t in 

seconds. If u(0) = 2 and du 
dt 

determine the subsequent motion. Also 
determine the time at which the mass first 
passes through the equilibrium position. 	4 

(c) Solve : 	 3 

(2/X3r - y) dx - x dy = 0 

7. (a) Solve the differential equation : 	 4 

(D2  - 6DD' + 9D'2) z = 12x2  + 36xy 
(b) Using the method of product solution solve 

au au —= 2— +u 
ax ax 

when u(x, 0) = 6 e-3". 	 4 
(c) Using the method of undetermined 

coefficients write the form of particular 
integral of the equation 

y'" - 4y' = x + 3 cos x + e-2". 	 2 

=0 

= 0 
t=o 
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1. elc11§ 	 -2TR.  RR/. 	3TART 
mcicwul 31r4T -AR dLitA t twtidi 3itr4 
*'r 	ttftR I 	 5x2=10 

() 3.1-4WF *11-nchtul (y in x — 1) y dx = x dy 

312TIT Viff atIT 312T4 ct.)1P. 	 ami truw 3r4-*-F 

ctKul ' I 

3  y = 0, 3TWF ttrtul 27y — 8(51 = 0 iT 
dx 

WW1 I 

	 dy 
(IT) 31d-*-F 	chtul 	= 3y2/3, y(0) = 0 
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chtul 

 r

2z  aZ 	2_ az = x2y
— 	 toileho 

 ax 
4)(x2 + y2, y2 + z2)  = 0  t 

• 
chtui y = xp + 1  -  	

dx 
p = — "W-  0111-Ich TR 

p dx 

y = kx + 1  - , 1 k 34W t 

Trio 3T-4* 
dx  dy dz 

2 2 x - y - z2  

*I-NR I 

2xy 2xz 

3 

d2y  2x —dY + (x2 + 2)y = e2 
dx 2 	dx  

3. () 33-4WF 	chtui 
(D4  - a4) y = x4  + sin bx 

Ati*, qie a 3-t b 3T9I 	a-tR 

D= d 	 3 
dx 

(W) Ult -P4RT Tu(,•1 	3T4-*-F 
ki&ilttAul 	ttrA • 	 3 

u2 + u2 + u = 1 y z 

(;) 

2. 

(IT) 

317' chtul 

(x-y2)dx+2xydy=0 

.1 *tf4R I 	 3 

Maria 	trit-444 	 aTqwu 	a)tui 
4)(4'. -T*trA7 : 	4 

-1--(x2 +2x) 
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(ii) mpio  	ru c -.irMR51c1 arqwF 
ti+fla,tul i ya*tf*R : 	 4 

d 2y +4y=4tan2x dx  2 

4. () T114411 "W 	TrIPT zgrk:A.ff Taw 
TFITTITt 	1).  fdtifaa 	 t Izrft Trgrzt tl  
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(t1  - t2 ) in 2 / in (m1lm2 ) t I 

(u') 	ar4wF tli-nchtul 
x2p  y2q = z2 

-I 	 3 

(TT) lige. -1411T rtr PA-IR-Am 31-4-*-F 	cbtui 

p (1 + q2) = q (z - a) 

5. () PHIZaRga alwa tii4lcbtui 	*AR : 	4 

(D - 3D' - 2)2  z = 2 e2" sin (2y + x) 

(r§-) 314-+-F *1411cbtui 	err Atf* : 	 4 

(1 + y2) clx - (tan-1  y - x) dy = 0 

(7) P+ 	-irC1R d 3TWF  	4014, 

kitcioNch 31. 1-4T 34%7TTAW ki+-11cbtuil 

.4Trf-t-ff 	: 	 2 

y2 
	

x  
a2u 	2  a2u 2  xa2u 	y2 au  x2 au  = 0  
ax2 ay  2 	3r  ax  ay 	x  ax 	y ay 

3 
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6. () 	14AU *I. pia 7p-rift 

	-4=rf=  : 

[cos x tan y + cos (x + y)] dx + 
[sin x sec2  y + cos (x + y)] dy = 0 

3M.: 114 rd *OR 
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(T) 	: 

(2 Vi37 - y) dx - x dy = 0 

7. 	() 3T 	1 kii.fientut 

(D2  - 6DD' + 9D'2) z = 12x2  + 36xy 
I *rftR 
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ail 	au = 	+ u, 

u(x, 0) = 6 e-3x 	01"A7 

(TO 31AITita.  71* WET gRI 

y"' — 4y' = x + 3 cos x + e-2x 

tVilchci r TET "MIR I 

3 

4 

3 

4 

4 

2 

MTE-08 	 8 
	 4,000 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

