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QUESTION ONE COMPULSORY (30 MARKS)

a) Classify cach of the following ordinary differential cquations by stating their order.

degree and lincarity.

: d*y.y d*y 10 i

i (dﬂ) + (dx,}) + by = bhx
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ii. i T e S (4 marks)
b) Solve (x* + 2y)dy + (3x%*y — 6x)dx = 0 (6 marks)

¢) lorm adifferential equation whose gencral solution is given by the equation

e b S (4 marks)

. ,. . : . dy  2x+1 -
d) Solve the lincar differential equation rf—l + rx v =g el = 4 (6 marks)
ax

¢) lest for exactness and solve the following ordinary differential cquation
(cosx —xsinx + y*)dx + 2xy dy = 0 (5 marks)

(5 marks)

” cotm . dy y y?
1) Using an appropriate method. solve TR
= X X

QUESTION TWO (20 MARKS)

a) Decline the term Wronskian of {unctions. (2 marks)

b) Test for homogeneity and solve the following ordinary differential cquations
i (7 4+ yI)de — xyZdy = 0 (7 marks)
T2y = 108x & [3x 6]y =1 (6 marks)

d3y d*y . dy

¢) Solve —— 45 =@ i + 18y =0 (3 marks)

QUESTION THREE (20 MARKS)

a) Solve the following ordinary differential cquation using the method of integrating

factors:

L GBx®y* + 2xy)dx + 2x*y? —x2)dy = 0 (7 marks)
.. dy o5 g | 3y 2 ;
i T e BB (5 marks)

h s¢ the method of variation of parameters to solve



d*y dy

dx? dx

— 2): = e:h‘ (8 [nli['l\.\}

QUESTION FOUR (20 MARKS)
a) A bacteria culture has a population Py number of bacteria. At t = 1 hours, the number
of bacteria is measured to be - p,

[T the rate of growth is proportional to the number of bacteria P present at time t.

(1) Form a different

equation for this growth (6 marks)
(i) Determine the time necessary for the number of bacteria to triple
(6 marks)
d?y . dy
—_— 3 e
dx? dx

b) Use the method of undetermined coefficients to solve

4y = 3xe?*

(8 marks)
QUESTION FIVE (20 MARKS)

a) lest for exactness and solve the following ordinary differential equation

(ye™ — 2y*)dx + (xe™ — 6xy? — 2y)dy = (7 marks)

b} Solve the following Bernoulli's equation
, d%y dy 2 :
Ax? —= 4 8x = = (5 marks
e L + y =0 (5 marks)

¢) A metal bar at at temperature of 100 ¢ is placed in a room at a constant temperature
of 0 Yc. If afier 20 minutes. the temperature of the bar is 50 ¢ . find the time it will

take the bar to reach a temperature of 25 %c. (8 marks)
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