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ANSWER ALL THE QUESTIONS

Question 1
Consider the following nonlinear programming {NLP} problem
]

Maximise f(z)=1-e"

subject to 1<z <4

11 Identify any honzontal or vertical asymptotes to the function f(z) (1)

12 Examine the sign of the first and second denvative to determine whether the function
f(z) s

121 increasing or decreasing

(6}
122 convex or concave
13 Write down the Kuhn-Tucker necessary conditions for thus NLP problem (6)
14 Solve this NLP problem (4)
15 Determine the value of the Lagrange multiplers in the Kuhn-Tucker necessary conditions
for the optimal solution to the NLP problem (2)
[19]
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QQuestion 2
Consider the fifth power polmomial g{z) = —z° + 80z + 32

21 Approximate a zero of g(z) by performing one iteration of Newton’s method, starting

with zp = 0 mn the formula

g{zn)
=2, — —=< =0,1,2
Zn+1 Zn g’(ﬂsn)’ n 14 &

22 Determine the stationary poimnts and the inflection point(s) of the function g(z)

Determune the nature of the stationary points by applying the second derivative test
23  Determine the mterval(s) where the function g(z) 1s

231 increasing
23 2 concave

24 Use the bisection method to estimate an approximate integer value for a root of the

equation g(z) = 0 n the interval (0,4)
25  How many real roots does the equation g(z) =0 have?
26 Draw a graph of the function g(x) Clearly mdicate the stationary points, the scale and

the intercept(s) on each axis
27 Consider the followming nonlinear programming (NLP) problem

Maximise g(z) = —z° + 80z + 32
subjectto 1<z <3

Perform one iteration of the golden section search method to solve this problem

(The golden section ratio 18 7 = ¥5=1 = 0,618 )
Question 3

Suppose that a cylindrical soda can must have a volume of 340 cubic centimetres If the soda
company wants to rmmmise the surface area of the soda can, what should be the ratio of the
height of the can to the radius of the can?

Hwint The volume of a circular cylinder 15 772h, and the surface area of a circular cylinder 15
2772 + 2nrh, where r = the radius of the cylinder and h = the height of the cylinder

Question 4

Suppose it costs R2,00 to purchase an hour of labour and Rl,OOnto urchase a umt of capital If
L hours of labour and K umits of capital are purchased, then L3 K3 machines can be produced

The maximum number of machines that can be produced if R10,00 1s available for the purchase
of labour and capital must be determined
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41 Formulate this optimisation problem as a nonlinear mathematical programmmng (NLP)
problem

42 Formulate the Lagrangian NLP to this optimusation problem

43 Solve thus NLP problem

QQuestion 5

An efficiency study conducted for the Electra Electromes Company showed that the rate at
which walkie-talkies are assembled by the average worker ¢ hours after starting work at 8 00 in
the mormng, 1s given by the function

f)= =32 +12t+15 for 0<t <4

Determmne how many walkie-talkies can be assembled by the average worker in the second hour
of the morning shift
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