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QUESTION 1

(a) Solve the initial value problem y' = 3z, y(0) =5 [3mks|

(b) Yel'ify that y = ca? is the solution of 2y — 3y = 0, hence find the
partic.:"ular solution given that y(3) =2 [6mks]

(c) Show that f(z,y) = 2%y — 4a® + 3zy* is homogenous function of
degree three [4mks]

(d) Solve the differential equation 7= dy ”33’ [5mks)|

(e) Test for exactness in (2zy — 3z%)dx + (2% — 2y)dy = 0. [6mks]
(f) Find the general solution of 9131 +5 =6z, y(1) = 2 [6mks]
QUESTION 2

(a) Show that (y* + ycosz)dz + (3zy + 2sinz)dy = 0 is not exact
then find an integrating factor and solve it. [10mks]

(b) Find the equation of a curve that passes through the point (1, 3)
and has a slope of % at the point (z,y) [7mks]

(c) Solve 3: I +y=2° [3mks]

QUESTION 3

(a) Given the initial condition y(0)=1, find the particular solution of
the equation zydzx + e~ (y2 — 1)dy = 0 [10mKs]

(b) Show that the following equation (2 + y)dz + (z — 2y)dy = 0

is homogeneous and hence or otherwise find its general solution. [10mks]



QUESTION 4

(a) Check for exactness and solve the equation.

(5z2 + 3x2y3 — 2xy3)dz + (223y — 32%y? — 5yt)dy = 0 [15mks]
(b) Newton’s law of cooling states that if an object is hotter than the
ambient temperature, then the rate of cooling of the object is propor-

tional to the temperature difference
do
dt
with ©(tg) = Oy, where O(t) is the object’s temperature, A is the

—k(© — A)

ambient temperature (a constant)and k is a positive constant. Show
\

that b‘y using the initial condition and rearranging, this is a first-order
linear ODE results in, O(t) = A+ (0 — A)e F¢~%) [5mks]
QUESTION 5

(a) Find the general solution for (z* — 2y)dz + zydy = 0 [10mks]

(b) Given the logistic equation:

dp _ (1__19_)
a M Poo

with p(ty) = po solve the separable ODE and show that,
p(t) = Poo [10mks]

e i)




