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EQUATION 1
DATE: DECEMBER 2015 MAIN EXAM  TIME: 2 HOURS
Instructions: Answer question one and any other two
Question one (30 marks)
a) Define and give an example of an ordinary differential equation. (3 Marks)
2
By Stive Ze 2i3 (3 Marks)
dx y
- ¢) Show that (3x2 + 4xy)dx+(2x2 +2 y) dy=0 isexact (3 Marks)
ii) Hence solve the equation (4 Marks)

- e =

d) Show that y=e* is a solution to the differential equation y'—4y=0
(3 Marks)

e) Solve x-C—ZZ+ V=T (5 Marks)
dx

3 N
f) Solve ng}+10%+25y =0 (3 Marks)y—



9

Question two (20 marks)

a) Define homogenous equation of first order. (3 Marks)
b) Show that ny - 1is a homogenous function in x and y (3 Marks)
x“+y°

ii) Using the method of separation of variables solve the equation in 2(b) I above
(6 Marks)

c) Suppose that a differential equation has a regular singular point x,=0 and has
indicial roots and r=2 suppose further that the recurrence relation for the coefficients

~(n+1)

for the first solution y1 is as follows a, = a,~
n(n+3)

.LetQ, =1 and find y1

(8 Marks)

Question three (20 marks)

a) Define Bernoulli equation < (2 Marks)
ﬁ =] zteJ
J AR T
b) Solve @47: 4y =L gy (8 Marks)
dx ¥ dx
E by
d2X 2
¢) Solve the equation . i) +2 Z,xf + fo =sin3x (10 Marks)

Question four (20 marks)

a) The point x0=0 1is an ordinary point of the differential equation
(l—xz) Y'=2y'+3y=0 . Begin the process of finding a series solution for this



differential equation. Find the recurrence relation for the coefficient a,.

(10 Marks)
e dy Y +4x’
b) Solve the initial value problem —===—""— p(1)=2 (10 Marks)
dx 4xy

Question five (20 marks)
a) Show ¥ =% is a solution to the differential equation
! —(x2 +4x)yl +(2x+6)y= 0.
Also find a second independent solution in y, (10 Marks)
b) Solve the following equation xy' +4 y=x e (10 Marks)



