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Instructions

Answer all questions.
Symbols have the usual meanings




Question 1
1.1. What is a solution to a D.E? Give the two types and explain them. (3)

1.2. The number of supermarkets, C (t) through South Africa that are using a computerized checkout
System is described by the following initial value problem;

% = £(1-0.0005¢) for C(0)=1 & t>0.
1.2.1.  Find the number of supermarkets, C(t) at any time, t. (6)

1.2.2. Compute the number of supermarkets that will be using the computerized method when
i = 10, 3)

1.3. Show that (3x? + ycosx)dx + (sinx — 4y3)dy = 0 is an exact differential equation and
find its general solution. %)

1.4. A drink is placed in a room where the ambient temperature is 20°C. A model for the subsequent
temperature, T of the drink at time t, in hours is given by Newton’s law of cooling. This leads to
the differential equation

ar _ 5(T — 20
Frimilt )
1.4.1 Find the general solution to the temperature, T at any time, t. (6)
1.4.2 Find solution of this differential equation, in the case where T=80 when t=0. (4)
1.5. Solve the following differential equation;
d’y  dy
—_ 4 — =
dx? dx >y
(6)
[35]
Question 2
2.1 Show that the Laplace transform /{f(at)} = 1 F [ij (5)
a \a
iaty _ _1 -
2.2 Show that L{e"*"} = —,s > 0. ()
1 s+ia
2.3 Show that e B (5)

2.4 Find the Laplace transform of the function, f(t) = sin2tcos2t. (10)



cost for o<t =
2.5 Consider the function, f () = . 2t and find it's Laplace transform.
—3 fOT t> 3
(10)
[35]
Question 3
3.1 Consider the following function, f(x) = sinx on [0, ]
3.1.1 Draw the graph of this function for three periods and 3)
3.1.2 Find the corresponding Fourier cosine series of this function and set x = %n to
Obtain the value of £, 32~ (8)
3.2
3.2.1 Showthat I'(n+1)=nl(n) forn >0 4)
T
3.2.2 Hence show that ]'T(E) =7 (7
3.3 Evaluate the following
331 [Fate iy )
332 B(53) (4)
(30]







