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QUESTION ONE (30 MARKS)

a) Classify the following differential equations as to order, degree and linearity |

i) 2(y1N3 = 3x(yl!H)2 +5x =y (3 mks)
. d*y dy _ -
i) 5—7@-%6)1—12 (3 mks)

b) Show thatitis homogeneous and solve the differential equation
(x + y)?dx + 3xydy = 0 (6 mks)
¢) Obtain the differential equation having a solution as

y=Ae ™ ** —Be?* + (C (6 mks)

d) Solve the non-homogeneous differential equation

2y + 3y" +y = x? + 3sinx (6 mks)

¢) The temperature of a car engine by the time it is shut off is 220°C. The surrounding air

temperature is 35°C. After 12 seconds have elapsed, the temperature of the engine is |

|
|
i
150°C

(1) How long will it take the engine to cool to 60°C (4 mks) |
(i1) Find the engine temperature after 70 seconds (2 mks)

QUESTION TWO [20 MARKS]
a) Test for exactness and solve the differential equation

(2y® —x%y —2x+3)dy — (xy* +2y)dx=0 y(0) =1 (8 mks)

d 2x—x? . : : :
b) Show that d—i’ = 3x+yx3 is separable and hence find its particular solution

under the Condition y(2) = —1 (5 mks)
¢) A man sitting on an electricity power post 20 M high throws a nail upward

with a speed of 30M/S
(i) How long does the nail stay in the air (4 mks)

(i)  With what speed does the nail hit the ground (3 mks)




QUESTION THREE [20 MARKS]
(a) Obtain a differential equation corresponding to the following operator equation

(2D +3x)(2D —3x)y =0 (5 mks)

(b) Solve the equation z—i’ — 3xy = 3xe~*" (7 mks)

(¢) Given the differential equation v g ey S5y=0
dx? dx
Verify that the functions e*cos2x and e*sin2x are linearly independent
solutions of the homogeneous part of the differential equation. (8 mks)
QUESTION FOUR [20 MARKS]
a) Solve the differential equation

Ey 28 "
dx2+2dx+y—e ; (7 mks)
b) Solve the linear fractional differential equation

(x+ 2y + 1)dx — (2x + 4y + S)iby=p (6 mks)

¢) Solve the equation by method of variation of parameter

g% - -j—i + 6y = 2e* (7 mks)
QUESTION FIVE [20 MARKS]
(a) The sum of Kshs 2800 is invested at a rate of 1% per annum compounded continuously.
What will be the amount after 8 years? (4 mks)
(b) Using the integrating factor solve the differential equation
x(y+x+1dy +y(y + 3x + 2)dx = 0 (9 mks)
(¢) Solve the following Bernoulli’s equation

2xy3—i: =52 = 223 y(1) =—2 (7 mks)



