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INFORMATION FOR CANDIDATES

Write your name and student number clearly on the front of the examination booklet.
You have 10 minutes to read this paper. You must not begin writing during this time.

There are five questions, you should answer all questions.

B U L R

All answers must be written in examination booklets only. No other written material
will be accepted.

wn

Start the answer for each question on a new page. Do not use red ink.

6. Notes and textbooks are not allowed in the examination room. All mobile phones and
electronic/recording devices must be switched off during the examination.

7. Scientific and business calculators are allowed in the examination room.

MARKING SCHEME
Marks are indicated at the beginning of each question. They total 80.
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Question 1 (5 + 5+ 5=15 Marks)

. . =8
(a) Given the equation 9*** = (E) x 32*t1  solve for x.

(b) Evaluate logs500 — 2logs2 + log,32 + log,8.

(c) Solve the inequality 2 — |—2(x + 1) ~EE 2 P B a3y and represent as a
2 3 12
line segment.
Question 2 (10 Marks)

A company manufactures and sells two models of lamps, Ly and L. To manufacture
each lamp, the manual work involved in model L; is 20 minutes and for Ly is 30
minutes. The mechanical (machine) work involved for L is 20 minutes and for Lz is 10
minutes. The manual work available per month is 100 hours and the machine is limited
to only 80 hours per month. Knowing that the profit per unit is K15 and K10 for Ly and
L, respectively, determine the quantities of each lamp that should be manufactured to
obtain the maximum benefit.

Question 3 (5+ 5+ 5=15 Marks)

During normal breathing, about 12% of the air in the lungs is replaced after one breath.
If the initial amount of air in the lung is 500 mls;

(a) Write an exponentially decay model in the form y = ae** for the amount of
the original air left in the lungs.

(b) How much of the original air is present after 24 breaths?

(c) What happens to the content of the air present as number of breaths
increases?

Page 2 of 3



Question 4 (5+7+4+4=20 Marks)

(@) If f is a function such that f(34) = 0.5592 and f(35) = 0.5736, estimate
£(34.3).

(b) PNG Power is introducing a new system called “Controlled Usages” that will
substitute for the currently used easy pay policy. The following shows a monthly
hypothetical charging rule for an electricity utility,

e An installation fee is K15,
e 50 toea per unit is charged for the first 200 units (kilowatt hours), and 60 toea
is charged for each unit exceeding first 200 units.

If these charges include VAT, answer the following questions:

(i) Construct a formula for this charging function.
(i) Use the formula to find the charge for 200 kilowatt hours.

(iii) If the total charge is K120, calculate the corresponding units.

Question 5 (10 +5 + 5 =20 Marks)

(a) The profit function for a certain production process is P(x) = 2x% + 40x + 2000
and the cost function is C(x) = x? — 30x + 500. Evaluate the marginal revenue
at x = 2.

(b) Due to the rapid population growth in Papua New Guinea, it is planned that in
20 years’ time, the motor vehicle registration codes on the car registration plate
will show 5 characters, comprising of both alphabetical letters and numbers
from 0 to 9, where each character does not repeat more than once. The
restriction is that the first and last characters on this number plate will not have
numbers 0 and 1, and letters | and O. In such a coding system, calculate the
total number of car registration plates that can be formed.

(c) There are seven questions in a particular examination. If one is asked to
answer any 5 questions, in how many ways can 5 questions be selected?

End of Examination
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