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Information for Candidates

A graphic display calculator is required throughout this paper.
e You may use one clean copy of the Mathematics: Applications and Interpretation HL formula booklet.
e Attempt every question. Write each response in the working space provided for that question.

e Unless a question states otherwise, give numerical answers either exactly or rounded to three significant
figures.

o Where a question concerns an amount of money, give your answer to two decimal places unless told
otherwise.

e Any answer obtained from a calculator must be accompanied by appropriate supporting working.

e If you use a graph to reach an answer, include a sketch or a clear description of the graphing method
you used.

o Answers stated without supporting working may not receive full marks.

e The maximum mark for this paper is 110 marks. The time allowed is 2 hours.

Full marks are not necessarily awarded for a correct answer with no working. Where an answer is incorrect,

some marks may be awarded for a correct method, provided this is shown by written working. You are
therefore advised to show all working.
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B Question 1 [Maximum mark: 6]

new stadium is built with two seating sections.
In Section A, the first row has 24 seats and each row after the first has 3 more seats than the row
before it. There are 20 rows in total.

(a) (i) Find the number of seats in the last (20th) row of Section A. [1]
(ii) Find the total number of seats in Section A. 2]

In Section B, the first row has 30 seats and each row after the first has 5% more seats than the row before
it (rounded to the nearest whole seat). There are 15 rows.

(b) (i) Find the number of seats in the 15th row of Section B, to the nearest whole seat. 2]

(i) Find the total seating capacity of Section B, to the nearest whole seat. [1]
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B Question 2 [Maximum mark: 7]
Give all monetary answers in this question correct to two decimal places.

Mara borrows 28000 US dollars (USD) to buy a car. The loan is charged a nominal annual interest
rate of 6.9%, compounded monthly, and is repaid in equal monthly instalments over 5 years.

(a) Find the amount of each monthly repayment. [3]
(b) Find the total amount of interest Mara pays over the life of the loan. 2]
(c) Find the amount still owing on the loan immediately after the 24th repayment. [2]
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B Question 3 [Maximum mark: 6]

rotating garden sprinkler is fixed at point O and waters a sector-shaped region of a lawn. The sprinkler
reaches a maximum distance of 9 m and sweeps through an angle of 110°, as shown.

B
110°
9m
) A
(a) Find the area of lawn watered by the sprinkler. [2]
(b) Find the length of the curved edge AB of the watered region. 2]
(c) Find the perimeter of the whole watered region. 2]
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B Question 4 [Maximum mark: 7]

coastguard vessel leaves port P and sails on a bearing of 052° for 18 km to reach a buoy Q. It then
changes course and sails on a bearing of 145° for 25 km to reach a marker R.

N
18
2
(a) Find the distance PR. [3]
(b) Find the bearing of R from P. 2]
(c) The vessel then sails directly from R back to P. Find the bearing on which it must sail. 2]
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B Question 5 [Maximum mark: 8]
he mass, in grams, of apples produced by an orchard is modelled by a normal distribution with mean 165 g
and standard deviation 22 g.

(a) An apple is classified as premium if its mass exceeds 180 g. Find the probability that a randomly
chosen apple is premium. 2]

(b) Apples with a mass below 140 g are rejected. Find the probability that a randomly chosen apple is
rejected. 2]

(c) Find the mass m such that 90% of all apples have a mass greater than m. 2]

(d) A box contains 12 apples, chosen at random. Find the probability that exactly 4 of them are premium.

2]
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B Question 6 [Maximum mark: 7]
retailer offers two separate savings on the marked price, « dollars, of an item:

f(z) =0.85z (a 15% reduction), g(x) =2 —20 (a $20 voucher).

(a) Find expressions, in simplified form, for (f o g)(x) and (g o f)(z). 2]
(b) State which order of applying the two savings gives the lower final price, and justify your answer. [1]

(c) An item has a marked price of $240. Using the cheaper order from part (b), find the final price paid.
2]

(d) Find f~1(x) and interpret what f~!(x) represents in this context. [2]
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B Question 7 [Maximum mark:
company models its monthly profit, P dollars, from selling a product at a price of = dollars by

P(x) = —22° +302% — 96z, 0<ax <12
(a) Find P(5).
(b) Find the selling price that maximises the monthly profit, and state this maximum profit.

(c) Find the range of selling prices for which the monthly profit is at least $100.

8]

[2]
3]
3]
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B Question 8 [Maximum mark: 7]
ater flows into a reservoir at a rate modelled by

r(t) = 50 4+ 40sin(0.5¢) cubic metres per hour, 0<t<24,

where t is the time in hours after measurements began.

(a) Find the rate at which water is flowing into the reservoir when ¢ = 6. 2]
(b) Find the total volume of water that flows into the reservoir during the first 12 hours. [3]
(c) Find the total volume of water that flows into the reservoir over the full 24 hours. 2]
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B Question 9 [Maximum mark: 8]
surveyor measures a triangular plot of land ABC. The side AB is 85 m, the side AC is 70 m, and the
angle BAC = 68°.

C
70 m
68°

A 85 m B
(a) Find the length of BC' 2]
(b) Find the area of the plot of land. 2]
(c) Find the size of the angle ABC. 2]
(d) A straight drainage channel is to be built from A, meeting BC' at a right angle. Find the length of

this channel. 2]
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B Question 10 [Maximum mark: 9]

delivery company connects six depots, A, B,C, D, E, F, by direct roads. The graph below shows the roads
and their lengths in kilometres.

(a) Using a suitable algorithm, find a minimum spanning tree for this network and state its total length.

[3]
(b) Find the length of the shortest route from depot A to depot F', and state the route. [3]

(c) Determine whether it is possible for a driver to travel along every road exactly once. Justify your
answer, and if it is possible, state where such a route must start and finish. [3]
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B Question 11 [Maximum mark:
particle moves in a straight line. Its velocity, in metres per second, at time ¢ seconds is

v(t) =2t — 15t +24t,  0<t<6.

a) Find the times at which the acceleration of the particle is zero.

(c) Find the displacement of the particle from its starting position when ¢ = 6.

(a)
(b) Find the times at which the particle is momentarily at rest.
)
) Find the total distance travelled by the particle during the 6 seconds.

(d

8]

2]
2]
2]
[2]
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B Question 12 [Maximum mark: 9]
concert sells three types of ticket: standard (x tickets), premium (y tickets) and VIP (z tickets). The
organisers record the following.

e A total of 420 tickets are sold.
e Standard tickets cost $40, premium tickets $75 and VIP tickets $150, for a total revenue of $36 300.

e The number of premium tickets sold is 60 more than the number of standard tickets sold.

(a) Write this information as a system of three linear equations in z, y and z. 2]
(b) Write the system in the form Mv = b, where M is a 3 x 3 matrix. 2]
(c) Use your calculator to find the number of each type of ticket sold. [3]
(d) Find det(M) and explain what its value tells you about the solution to the system. 2]
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B Question 13 [Maximum mark: 7]
quality engineer tests a random sample of 10 batteries of a certain type. For this sample, the mean lifetime
is 41.2 hours and the standard deviation of the sample, s,, is 3.6 hours.

(a) Find an unbiased estimate of the variance of the lifetimes of all batteries of this type. 2]

(b) Assuming the lifetimes are normally distributed, find a 95% confidence interval for the mean lifetime
of all batteries of this type. [3]

(c) The manufacturer claims that the mean lifetime is 45 hours. Using your interval from part (b),
comment on whether this claim is plausible. 2]
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B Question 14 [Maximum mark: 13]

small business buys a piece of equipment for 60 000 USD. Give all monetary answers correct to two
decimal places.

Part A: Depreciation. Two models are proposed for the value, V' USD, of the equipment after ¢
years:

Model 1 (linear): V' = 60000 — 6000¢, Model 2 (exponential): V' = 60000 (0.88)".

(a) (i) Find the value of the equipment after 5 years under each model. 2]

(ii) Using Model 2, find the first whole year at the end of which the value of the equipment is below
20000 USD. 3]

Part B: Financing the purchase. Instead of paying cash, the business takes a loan of 60000 USD at
a nominal annual interest rate of 7.5%, compounded monthly, repaid in equal monthly instalments over 6
years.

(b) (i) Find the monthly repayment. [3]
(i) Find the total amount of interest paid over the 6 years. 2]

Part C: Saving for a replacement. The business also makes an equal deposit at the end of each month
into an account paying a nominal annual interest rate of 4.2%, compounded monthly, aiming to have
60000 USD after 6 years.

(c) Find the monthly deposit required. [3]

End of Mock Exam 1
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