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ADDITIONAL MATERIALS
A calculator will be required for this examination.

A ruler, a protractor and a pair of compasses may be re-
quired.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen or
correction fluid.

You may use a pencil for graphs and diagrams only.

Write your name, centre number and candidate number in
the spaces at the top of this page.

Answer all the questions in the spaces provided.

If you run out of space, use the additional page at the back
of the booklet. Question numbers must be given for all work
written on the additional page.

Take 7 as 3-14 or use the 7 button on your calculator.

INFORMATION FOR CANDIDATES

You should give details of your method of solution when ap-
propriate.

Unless stated, diagrams are not drawn to scale.

Scale drawing solutions will not be acceptable where you are
asked to calculate.

The number of marks is given in brackets at the end of each
question or part-question.

In question 6, the assessment will take into account the qual-
ity of your linguistic and mathematical organisation, commu-
nication and accuracy in writing.
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Formula List - HIGHER TIER

Area of trapezium = % (a + b)h h

length

cross-
section

Volume of prism = area of cross-section x length

Volume of sphere = 377?
Surface area of sphere = 4772

Volume of cone = }rr2h h
Curved surface area of cone = 77l
I i c
n any triangle ABC
b c
Sine rule = =
sinA sinB sinC b a
Cosinerule a”? =0%+c? — 2bccos A
Area of triangle = JabsinC
A c B
The Quadratic Equation
b+ VD2 — dac
The solutions of az? + bz + ¢ = 0 where a # 0 are given by I 2b dac
a

Annual Equivalent Rate (AER)

AER, as a decimal, is calculated using the formula (1 + %)" — 1, where 1 is the nominal interest
rate per annum as a decimal and n is the number of compounding periods per annum.
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(a) The numbers 126 and 294 are written as products of their prime factors: [1]
126 = 2 x 32 x 7, 294 =2 x 3 x 7.

Use these to write down the highest common factor (HCF) of 126 and 294.

HOF = o e
(b) Calculate % of 64% of £712-50. Give your answer to the nearest penny. 1]
AN S BT = i i e

(c) A water tank contains 840 litres at the start of the day. During the morning, % of the [3]
tank’s water is used. During the afternoon, 45% of the remaining water is used. No
water is added.

How many litres of water are left in the tank at the end of the day?

Water left = .. litres

R.WM-MNH-U1-002 Turn over.
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(a) Lowriruns a small bakery. In one week her trading figures are summarised in the table [4]

below.

Item Amount per week
Sales (revenue) £4,260
Ingredients £1,278
Rent and utilities £615
Wages (staff) £980

Card-machine fee

1-6% of sales

Lowri’s profit margin is defined as the profit (sales minus all costs) expressed as a
percentage of sales.
Calculate Lowri’s profit margin for the week. Give your answer to 1 decimal place.

Profit margin = .. ... e %

R.WM-MNH-U1-002
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(b) Lowri wants to save up £9,000 towards a new oven. She plans to put aside a fixed []
amount of profit each week from the bakery into a savings pot that pays no interest.

(i) If she saves £ 250 per week, how many whole weeks will it take her to reach the [1]
£9,000 target?

Number of whole Weeks = ...t e weeks

(ii) State, with a reason, whether your answer to (b)(i) is realistic given the weekly [1]
profit you calculated in part (a).

(iii) The supplier offers Lowri a 5% early-payment discount if she can pay the full price [2]
of £9,000 up front. Lowri instead chooses to pay over 12 monthly instalments of
£770.

Calculate how much more Lowri ends up paying compared with the discounted
up-front price.

R.WM-MNH-U1-002 Turn over.
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Additional cost = £

R.WM-MNH-U1-002
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3. A coatis on sale in a department store. The price tag is shown below.

o Winter Coat

Original £ 145-00

Sale 25% off
plus 10% loyalty discount at till

At the till, the 10% loyalty discount is applied to the already-reduced sale price.
(a) Calculate the final price the customer pays for the coat. Give your answer to the nearest [2]
penny.

Final price = & ..o

(b) A friend claims that “a 25% discount followed by a 10% discount is the same as a 35% [2]
discount”.
By calculating the price under a single 35% discount and comparing with your answer
to (a), state by how many pence the two final prices differ and which is cheaper.

R.WM-MNH-U1-002 Turn over.
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Iwan is planning a holiday from the United Kingdom to Japan. His bank’s currency board for the

day of travel is shown below.

First Bank — Currency Rates

We sell: £1 = ¥ 185
We buy back: £1 = ¥ 192

Commission: 2-5% on sterling, taken before exchange

Iwan takes £ 600 to the bank to change into Japanese yen. The commission of 2-5% is
deducted from the £ 600 before the exchange.

In Japan, Iwan spends ¥ 80,000. On his return, he changes all of his remaining yen back into

pounds at the bank’s buy-back rate. No further commission is charged.

(a) Calculate how many pounds Ilwan has after exchanging his remaining yen back into [4]

sterling. Give your answer to the nearest penny.

Amountinsterling =€ ... ...

R.WM-MNH-U1-002
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(b) A flight leaves London Heathrow at 23:50 on Saturday 28 March and lands at Tokyo [3]
Haneda at 19:25 on Sunday 29 March, local time.
In the United Kingdom the clocks move forward by one hour at 01:00 on Sunday 29
March. Japan is normally 9 hours ahead of the United Kingdom and does not change
its clocks.
Work out the actual flight duration, in hours and minutes.

Flight duration = .. .. ...

(c) Iwan’s friend claims that taking the same amount of sterling cash to spend abroad [3]
“always loses money”. Using your answer to part (a), calculate the percentage loss
on lwan’s £ 600, excluding the ¥ 80,000 he actually spent in Japan, and comment briefly
on whether the friend’s claim is fair.

R.WM-MNH-U1-002 Turn over.
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Percentage loss =
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5. Two banks advertise the following savings accounts.

(@)

Valley Bank

Coastal Building Soc.

4-80% per annum

nominal rate
compounded quarterly

4-75% per annum

nominal rate
compounded monthly

Calculate the Annual Equivalent Rate (AER) for each account, to 3 decimal places, [4]

and state which account a saver should choose.

Better aCCOUNt = . ..o

R.WM-MNH-U1-002
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Two further investment accounts are also available, both opened with £ 5,000.

+ Account C' pays 5-5% simple interest per year.
+ Account D pays 4-5% compound interest per yeatr.

(b) Show that after 3 years Account C' has the larger balance.

[3]

(¢) Inwhich year does Account D first overtake Account C'in total balance? Show enough [2]

working to justify your answer.

R.WM-MNH-U1-002

Turn over.

AJuo Jaulwexy



13

(d)

Show that the balance in Account D more than doubles in 16 years, without using [2]
the doubling rule “72/r”. Use exact arithmetic and quote at least one calculator value
to enough decimal places to make the argument decisive.

R.WM-MNH-U1-002 Turn over.

AJuo Jaulwexy



14

In this question, you will be assessed on the quality of your organisation, communication and
accuracy in writing.

Four people - Aled, Branwen, Cerys and Dafydd - run a small catering business together. At the
end of the year they share the total profitintheratio6:5:4:3
(Aled : Branwen : Cerys : Dafydd).
After receiving her share, Branwen donates 20% of it to a local charity. She then has £ 348-00
left from the year’s profit.

(a) Calculate, with full working, the total profit the business made that year. Write your

method out in sentences, explaining each step.
[6 + 2 OCW]

Total profit = & .o

R.WM-MNH-U1-002 Turn over.
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(b) Hence find how much Dafydd received. 2]

Dafydd received £

R.WM-MNH-U1-002
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. A gym chain has four branches in Wales. The current paying membership at each branch is

shown in the table below.

Branch Paying members
Cardiff 1,800
Newport 1,200
Bridgend 900
Aberystwyth 600

The chain plans to ask a stratified sample of 200 members in total, in proportion to the
membership at each branch.
(a) Explain why a stratified sample is more appropriate here than asking 200 members [2]
chosen at random from just the Cardiff branch.

(b) Calculate the number of members that should be sampled at each branch. Round your [2]
answers sensibly so that they total exactly 200.

Cardiff =
NEWPOI =
BrAdgeNd = ..

AberystWyth = .

R.WM-MNH-U1-002 Turn over.
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The same 200 sampled members were asked which of three classes they attend most often:
cardio, strength or yoga. Some of their responses are recorded in the two-way table below.

Cardio | Strength | Yoga | Total
Male 35 ? 15 92
Female 46 ? 44 ?
Total ? 60 ? 200

(c) Copy and complete the two-way table by filling in the five missing values. Show enough [4]

working that the marker can see how each missing value was obtained.

(d) A male member is chosen at random from the sample. Find the probability that this [2]
member attends the strength class most often. Give your answer as a fraction in its

simplest form.

R.WM-MNH-U1-002
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Probability =
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8. The kinetic energy E, in joules, of a moving object is directly proportional to its mass m, in

kilograms, and directly proportional to the square of its speed v, in metres per second.

Two measurements are recorded in the table below.

Mass m (kg) | Speed v (m/s) | Energy E (J)
4 3 18
6 ) ?
(a) Find an equation connecting F, m and v. [3]
= o
(b) An object of mass 6 kg is travelling at 5 m/s. Find its kinetic energy. [2]
B = o e J
R.WM-MNH-U1-002 Turn over.
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A rectangular open-topped tank is filled completely with water, as shown below.

width = 0-85m
—

i depth = 0-6m

length =1-6m
Diagram not drawn to scale

The length is measured to the nearest 10 cm, the width to the nearest 5 cm, and the depth to the
nearest 10 cm. The density of the water is stated as 1000 kg/m?, correct to the nearest 5 kg/m?.

(c) Write down the upper and lower bounds of the length, the width, the depth, and the [2]
density.

(d) Calculate the upper bound of the total mass of water in the tank, in kilograms. Give [2]
your answer to the nearest kilogram.

R.WM-MNH-U1-002 Turn over.
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Upper bound of mass =

(e) To what accuracy can the mass of water be quoted so that the answer is reliable [2]
whether the upper or lower bound is used? Justify your answer.

R.WM-MNH-U1-002
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9. A car drives along a straight road. Its speed-time profile for the journey is described below.

+ The car accelerates uniformly from rest to a speed of 18 m/s over the first 12 seconds.
+ It then travels at a constant speed of 18 m/s for the next 40 seconds.
+ Finally, it decelerates uniformly from 18 m/s to rest over the last 8 seconds.

(a) Calculate the total distance, in metres, that the car travels over the whole journey. [3]
Total distanCe = ... e e m
(b) Calculate the average speed of the car over the whole journey, in km/h. [3]

R.WM-MNH-U1-002 Turn over.
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AVErage SPEEA = ... km/h

(c) On the grid below, sketch the speed-time graph for the car’s journey, labelling the key [2]
values.

speed (m/s)

A

24
20
16 —

12

0 T T T T T — time (s)

(d) A grocer’s shop has apples and pears in stock in the ratio 7 : 4 by count. The total [3]
stock is 165 pieces of fruit.
Over one weekend:
+ 21 apples are sold,
+ a delivery of pears arrives, increasing the pear stock,
* no other changes occur.

After the weekend, the ratio of apples to pears in the shop is 2 : 3.
Calculate how many pears were delivered.

R.WM-MNH-U1-002 Turn over.
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Pears delivered =

R.WM-MNH-U1-002
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