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Instructions

(i) Read through the paper carefully and follow instructions on

the answer booklet.
(i) Attempt any Four (1) questions.

(iii) Do nol wrile_any thing on Lhis question paper:

(iv) Calculators and mathematical tables may be used.

(v) Neat work is highly recommended.

1. a(i) Define a differential equation. [2 marks|
(i) Give two examples of differential cquations [2 marks]
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1.

(b)
(c)

(a)
(h)

a(i)

Solve "”?‘y’?, with v(0)=-0 (6 marks]

A bacteria culture is known to grow at a rate proportional to the
amount present.  After one hour, 1000 strands of the bacteria are

observed in the culture, and after four hours 3000 strands; Find

an expression for the approximate number of strands of the bacteria

present in the culture at any time(t) [7 marks]

the approximate mumber of strands of the bacteria originally in the

culture : [3 marks]
Solve y” -+ ' +-y - 0 with y(0)=1 and ¢/(0) = 1. [7 marks]
Find a particalar solution of Z),%’ - 3% g = sing [7 marks|
Determine whether ydr ady - 0 with boundary condition y(1)=2is
exact henee find the solution [6 marks]
Give typical steps of Euler’s method for approximating IVP. [5 marks|
Use Fuler's method with a step size of h=0.5 to approximate the so-
lution of the equation ' 2% 1 2,

satisfying v(0): -0 for 0 < x < 2. [8 marks]

How does your solution in (ii) compare with

the exact solution [4 marks]
State three errors encountered while finding approximations obtained
by numerical methods to solve IVP [3 marks]
Define a power series in x. [2 marks]|
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(if)

(1)

()

Determine the radius of convergence and interval of convergence for

Yo 2 (8" [7 marks]

n-—1 n
Find the first four terms in each portion of the series solution around
€Ly 0 for

(221 Dy” day' 16y = 0. [11 marks]

Use the method of variation of parameters to solve
y" vy cost [8 marks|

Show that the three solutions y;(z) == z, ya(z) = zlnz and ys(z) = 2°

of the third order equation

2y" aty” v xy' - 2y = 0 are linearly independent on the interval
x>0 [5 marks]

) Find the particular solution that satisfies the initial conditions y(1)=3,

(1) - 2.470) 0 [7 marks]

Define the following terms as applied to differential equations;

solution [2 marks|
order [2 marks]
Solve (D* 5D 1 6)y ¢° [5 marks|

Show that y - Asinwzr and y == Beoswz will satisfy g—i% +wly =0,
where A and B are constants [6 marks]
A quantity undergoes natural decay with relative growth rate -1. Ini-
tially there are 2 units of the quantity. At what time will there remain

1 unit of the guantity? (5 marks)
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