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QUESTION ONE (30 MARKS)

a) Using examples define the following terms

i) A differential equation (2 mks)
i) The order of a differential equation (2 mks)
iii) The degree of a differential equation (2 mks)

b) Solve the linear fractional differential equation
2y —=3x—7)dx+ (2x+3y+9)dy=0 (6 mks)

¢) Solve the non-homogeneous differential equation

d? d
=3~ 32L—4y = 4cosx (6 mks)

d) Test for exactness and solve the differential equation

(xe™ — 6xy2 —2y)dy + (ye® — 2y3)dx =0 y(0) =2 (6 mks)

e) A loaf of bread at 100°C is placed in a room of 40°C constant temperature. What should

be the constant of proportionality in order that the bread be at 60°C after 10 minutes?

(6 mks)
QUESTION TWO [20 MARKS]
(a) Using the integrating factor solve the differential equation
(x%y — x)dy + (y + 3x¥)dx = 0 (9 mks)
(b) Solve the following Bernoulli’s equation
x%— (1+x)y=xy* y(0)=2 (7 mks)

(¢) The sum of Kshs 3600 is invested at a rate of 13% per annum compounded continuously.

What will be the amount after 10 years? (4 mks)

QUESTION THREE [20 MARKS]



(a) Obtain the differential equation having a solution as
y=Ce¥* = Cre™ + (3 (7 mks)

(b) Solve the differential equations using appropriate method

() eyZ+x+xy?=0 (5 mks)

() ¥ +2xy =2xe™™ (8 mks)

QUESTION FOUR [20 MARKS]

a) Show that it is homogeneous and solve the differential equation
(y? + 2xy)dx — (x* + y* + xy)dy = 0 (6 mks)

b) Solve the differential equation

2
3 +42+ 4y = 422 + 6e* (7 mks)
¢) Solve the equation by method of variation of parameter

Yy 42yl +y=3e* (7 mks)

QUESTION FIVE [20 MARKS]
(a) Verify that the functions x and xe* are linearly independent solutions of the
homogeneous part of the differential equation x? % —x(2+x) % + (x +2)y =2x3
(7 mks)
(b) Perform the multiplication (D + 2)(D* — 2D + 5) (6 mks)
(¢) Use the method of undetermined coefficients to solve

y' =3yl —4y =3x +2 (7 mks)



