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ANSWER ALL THE QUESTIONS.

Question 1

Determine the stationary pomt(s) and the inflection pomt(s) of the function

f(z) = —2° + 80z + 32

Determne the nature of the stationary pomt(s) by applying the second derivative test (10)
(10]

Question 2

Determne all the real roots of the equation h(z) = (z — 2)(z% — 5) =0 (3)
[3]

Question 3

Approximate the positive zero of the function f(z) = 22 — 3 by performing one iteration of
Newton’s method, starting with zg = 0 1n the formula

_ f{zn) _
Ip+l = Tn ma n_011,25""
Calculate the difference between this approximate value and the real value of /3 (5)
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Question 4

Ship Shape produces small cabin cruisers, the Neptune The cost function 1s given by
C(z) = 100000 + 6 000z -+ 4z,

where z 15 the number of Neptunes produced per year The umt price of a Neptune 1s related
to demand by the following demand function

p(z) = 30000 — 2z

How many Neptunes should be produced to maximise profit? Find the maximum annual profit
and the optimal selling price (12}

[12]
Question 5

Estimate the area under the curve
flz)=+vV3z+1
on the interval [1,5] to three decimal places, by applying the trapezoidal rule with n = 2

intervals

By how much does this estimate differ from the actual area (calculated by applying the funda-
mental theorem of calculus)?

The trapezoidal rule 1s given by

b 3 n—1
| 1@de ~ Gis@+ S0+ 1Y 1@,
a =1

where the interval [a,b] is divided into n subintervals [z,, z,41] of width A = (b — a)/n, with
zp=aand z, =b (9)

[9)
Question 6

The total cost {(in rand) of ordering, purchasing, and stoning inventory for a year 1s given by the

cost equation
480000

Q

K(Q)

where @ 18 the order quantity per order

+120Q + 146400

61 Prove that the function K (@) 1s convex over the mterval (0, o0) (4)

G2 Determine the optimal order quantity
(Which Q mummses K{(Q)7?) (2)
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Question 7

Consider the following nonlinear programming (NLP) problem

1
Maximise g(x) = —I;E

subject to 1<z <6

Perform one iteration of the golden section search method to solve this problem
(The golden section ratio 18 r = Vol 0,618 ) (7)

2
(7]

Question &
Consider the following nonhnear programming (NLP) problem
X

Maximuse f(z) =e”

subjectto 1<z <4

81 Deternune the first derivative of the function f(z) and from that draw a conclusion about
the nature of the function (2)

82 Draw a graph of the function f(z) and solve this NLP problem (6)

83 The Kuhn-Tucker necessary conditions for this NLP problem are as follows

—e T —A+Xd=0 (1)
AMAd—-z)=0 (2)
Aa(z—-1) =0 3)
A, Az, 20 (4)
Determine the value of the Lagrange multipliers in the optimal solution to the NLP
problem (2)
(10}

Question 9

Suppose 1t costs R2,00 to purchase an hour of labour and Rl,OOzto Purchase a umft 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

91 Formulate this optimisation problem as a nonlinear mathematical programming (NLP)
problem (3)

92  Determune the first-order partial dervatives of the function f(L,K) = L3K3 (2)
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Dctermine the second-order partial derivatives of the function f(L,K) = L3K3

Formulate and solve the Lagrangian NLP to this optimisation problem
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