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QUESTION ONE COMPULSORY (30 MARKS)

(a) Define the following terns
i. Differential equation
ii. Initial Value Problem

iii. Order of differential equation (3 marks)

(b) Determine the order and linearity of the following ordinary differential equation
&2y + 4@ = x10y (2 marks)
(¢) Using an appropriate method, solve Ej—i = % + i—} (4 marks)
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(d) Use operator method to solve :TJ; =2 % =i d—y + 6y =é? (6 marks)

d 2 . . . -
(e) Show that ﬁ = y:cxz 1s separable and find its particular solution under the condition

y(0) = -2 (4 marks)
(f) Verify that the functions x and xe* arc linearly independent solutions of

2
x? Z = —x(x + 2) —+(x+2)y=0 (6 marks)

(g) Test for exactness and solve the following ordinary differential equation
(cosx —xsinx + y*)dx + 2xydy =0 (5 marks)

QUESTION TWO (20 MARKS)

(a) Solve Z—z = ig’;:; (4 marks)
(b) Solve 3y —7x+ 7)dx — (7y —3x +3)dy =0 (7 marks)

(c) A loaf of bread is removed from an oven at a temperature of 300 °c and placed ina
room whose temperature is 70 c. 3 minutes later, the temperature of the bread is
200 ‘c.
i. Find its temperature function at any time ¢. (7 marks)
ii. How long will it take to cool to 150 c. (2 marks)




QUESTION THREE (20 MARKS)

(a) Write the standard form of a linear first order ordinary differential equation giving an

example.
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(b) Use operator method to solve 2 =+ 2 ks 3y=x

(¢) Solve the non-linear equation x° - 25y = 3yt
9 dx
(d) Solve the Cauchy-Euler’s equation
gdiy . ggy B 2y =
X dx2+5x St T+ By = 0

QUESTION FOUR (20 MARKS)

(a) Use the method of variation of parameters to solve
dZy d)f' _ x
dx? dx Y= x2+41

(b) Test for exactness then solve the following differential equations
. (y? —x)dx+ 2ydy =0

ii.  (cos(x +y%) + 3y)dx + (2y cos(x + y*) + 3x))dy = 0

QUESTION FIVE (20 MARKS)
(a) Use the method of undetermined cocfficients to solve

dy d?y  dy 2
——— = — Yy =X X
dx3  dx? + dx y

(b) Solve the following differential equations using appropriate method

dy _ xy+y?
dx x2-xy

ii. (x+2y—1Ddx+ (Bx+6y)dy =20
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