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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours 	 Maximum Marks : 50 

(VVeightage : 70%) 

Note : Question no. 1 is compulsory. Answer any four 

questions out of 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 of all circles 
passing through the origin and whose 
centres lie on the x-axis, is 

2xyy' + x2  — y2  = O. 

(b) The differential equation 

(8y dx + 8x dy) + X2y3  (4y + 5x dy) = 0 
is exact. 
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(c) The differential equation 

+ 2xy + xy4  = 0 
dx 

is reducible to a linear differential equation. 

(d) The equation 

yz clx + (x2y — xz) dy + (x2z — xy) dz = 0 
is integrable. 

(e) The partial differential equation 

utt  = auxx  + 2buxy  + cuyy, where a, b, c 

are positive constants and b 2  — ac = 0, is 
irreducible. 

2. (a) Solve : 

(D2  — DD' — 2D) z = sin (3x + 4y) + e2x+Y 

(b) Use the method of variation of parameters to 
solve the following differential equation : 

12ex  
y" — 2y' + y = 	. 

x° 

3. (a) Observing that y = x, is a particular integral 
of 2x2y" + xy' — y = 0, obtain its general 
solution. 

(b) The rate of change of the price P of a 
commodity is proportional to the difference 
between the demand D and the supply S. If 
D = a — bP and S = c sin fit, where a, b, c, 13 
are constants, determine P(t). It is given 

	

that at t = 0, P = Po. 	 4 

(c) Find the general solution of the equation 

(x — y) y2  ux  — (x — y) x2  uy  — (x2  + y2) u = O. 3 
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4. (a) Solve the differential equation 

(6xy — 3y2  + 2y) dx + 2(x — y) dy = 0. 

(b) Solve the following differential equation : 

dy _ 	1 
dx x + y + 1 • 

(c) Find the integral surface of the PDE 

x2p  y2q z2 0 

which passes through the hyperbola 

xy=x+y, z= 1. 

5. (a) The surface temperature of a dead body 
changes at a rate proportional to the 
difference between the temperature of a 
body and that of the surrounding 
environment. The temperature of a dead 
body is 85° F when discovered and 74° F two 
hours later. If the surrounding temperature 
is 68° F, find the time when the body was 
discovered after death (take temperature of 
the body at the time of death as 9&6° F). 5 

(b) Solve : 

x2yu — 2xy' — 4y = x2  + 2 In x 

(c) Give an example of an elliptic partial 
differential equation of 2nd order, justifying 
your answer. 	 2 
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6. (a) Solve the equation 

(7y — 3x + 3) dy + (3y — 7x + 7) dx = O. 	3 

(b) Using the method of undetermined 

coefficients, solve the equation 

d2Y  3 dY  + 2y = 4x2 	 3 
dx 2 	dx  

(c) Using Charpit's method, solve the equation 

zp2  — y2p + y2q = O. 	 4 

7. (a) Solve the Laplace equation 

a2u  a2u  

ax2 	- 

in the rectangle with u(0, y) = 0, u(a, y) = 0, 

u(x, b) = 0 and u(x, 0) = fix). 

(b) Solve the equation 

6y2  dx — x (2x3  + y) dy = O. 	 3 
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2xyy' + x2  — y2  = 0 I 
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(7y – 3x + 3) dy + (3y – 7x + 7) dx = 0 
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