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QUESTION ONE (30 MARKS)

a) State the order and degree of the following differential equations

N ox (%)2 — 4y3 = g% ) (2 mks)
ii) ¥ $30" ) =By (2 mks)

b) Prove that it is homogeneous and solve the differential equation
(Bx2 —yHdx + (xy —x3yDdy =0 (6 mks)

¢) Solve the linear fractional differential equation
(2x+y + 6)dx = —(x — 2y — 2)dy (7 mks)

d) Solve the non-homogeneous differential equation
292 4+3% 1y = 35inx (6 mks)

e) A car engine temperature by the time it is shut off is 180°C. The surrounding air
temperature is 35°C. After 15 seconds have elapsed, the engine temperature is 150°C.

() How long will it take the engine temperature to cool to 50°C (5 mks)

(ii) Find the engine temperature after 20 seconds (2 mks)

QUESTION TWO [20 MARKS)]
(a) Obtain the differential equation having a solution as
y=Ae ¥ —Be3* + C (7 mks)
(b) Solve the differential equations using appropriate method
(i) 2ydx + x%dy = 0, y(0) = -2 (5 mks)
(i) Rxy+3)dx+(x*-1)dy=0 (8 mks)



QUESTION THREE [20 MARKS]
(a) The sum of Kshs 2500 is invested at a rate of 6% per annum compounded continuously.
What will be the amount after 6 years? ~ (4 mks)
(b) Using the integrating factor solve the differential equation
(x%y —x)dy + (v + 2x*)dx =0 (8 mks)

(¢) Solve the following Bernoulli’s equation

ng— — ey =3y%y(1) =1 (8 mks)

QUESTION FOUR [20 MARKS]
(a) Verify that the functions y; = x2 4 2x + 2 and y, = e” are linearly independent

solutions of the differential equation x——— -2+ x) =T 2y =0 (7 mks)

(b) Solve the differential equation x2dy + (y* — xy)dx =0 (5 mks)
(¢) Use the method of undetermined coefficients to solve

2y’ — 4y — 6y = 3e** (8 mks)

QUESTION FIVE [20 MARKS)]

(a) Solve the differential equation

4y o¥P gl gy (6 mks)

dx3 dx? dx
(b) Solve the equation by method of variation of parameter

y!l + 4y' + 4y = x%e™%* (7 mks)
(¢) Test for exactness and solve the differential equation

(6y2 —x% +3)dy + (3x* — 2xy + 2)dx =0 (7 mks)



