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ANSWER ALL THE QUESTIONS

Question 1

Constder the function 1 5
flz)= §m3 - —2-12 + 6z + 2

11 Determune the stationary pownts and inflection ponts of the function f, and determine
where the function 1s convex and where 1t 1s concave (6)

12 Draw the graph of the function f Clearly indicate the stationary pomts, the mnflection
ponts, and the = and y mtercepts (3)

13 Use the graph you drew i (b) to approximate mteger values for the solution to the

equation f(z) =0 (2)
(11}
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Question 2
Leg
. glz) = (a - V3)*

21 Use two steps of the bisection method to approxamate a root of the equation g(z) = 0

m the interval [1,2] (5)
22 Use two steps of Newton’s method to approximate the square root of 3 Start with the

mitial pomt z =1 {5)

23 Use the trapezoidal method to estimate the integral of the function g between z = 2 and
x =3 Use four equal subintervals of [2,3] to do the calculation Find the mtegral of the

function through calculus and calculate the difference with the approximation (7
[17]
Question 3
Consider the nonlinear program
Maximise f(z) = 3z — e~
subject to 1<z <2
31 Use calculus to solve the program (4)

32 Use one 1teration of the golden section method to estimate a solution for the program  (4)

(8]
Question 4
A wire of length 50cm can be bent into a circle, bent nto a square or cut mto two pieces to
make both a circle and a square Calculate how much wire should be used for the circle if the
total area enclosed by the figures 15 to be a
41 maximnuin (8)
42 [mImmum {4}
[12]

Question 5

Consider the following NLP model
Min z = f(z1,20) = (z; — 1)% + {22 — 2)*
subject to

—T1+xp =1
1 + T2

IV A

1, Tz
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51 Wnite down the Kuhn-Tucker conditions for thus NLP

52 Use the Kuhn-Tucker conditions to find the optimal solution to this NLP

Question 6
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Use the method of Lagrange multiphers to solve the following nonlinear programmimg (NLP)

problem

Mimimuse f(z,y) = 2z? + 3y° + = — 9y + 16
subjectto z+y=25
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(13)

(6)
[19]

(13)
[13]
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