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MATHEMATICS —- NUMERACY
UNIT 2: CALCULATOR-ALLOWED

HIGHER TIER

FRIDAY, 4 NOVEMBER 2016 — MORNING

1 hour 45 minutes

ADDITIONAL MATERIALS

A calculator will be required for this paper.
Aruler, a protractor and a pair of compasses may be required.

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 continuation page at the
back of the booklet, taking care to number the question(s)
correctly.

Take 1 as 3:14 or use the 7 button on your calculator.

INFORMATION FOR CANDIDATES

You should give details of your method of solution when
appropriate.

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 4(a), the assessment will take into account the
quality of your linguistic and mathematical organisation,
communication and accuracy in writing.
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Area of trapezium = % (a+b)h

\

Formula List - Higher Tier

Y—

Volume of prism j area of cross-section x length

_4_3
Volume of sphere{= z7r x

Surface area of sphere = 47/ *

\
Volume of con L/ /é h

Curved surface area of cone = ﬁrl\/

C
In any triangle ABC
. a _ b ¢
Sine rule sind sinB = sinC \/ b 4
Cosinerule &> =5b"+ ¢~ 2bccos A
Area of triangle = 1 ab sin \/
g 2 A c B

The Quadratic Equation
~b+\(b> 4
The solutions of ax” + bx + ¢ = 0 where a # 0 are given by x = ( \V

2a

Annual Equivalent Rate (AER)

AER, as a decimal, is calculated using the forfula (1+i) —1, whepe i is the nominal interest rate

per annum as a decimal and n is the number of riods per annum.
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1.

(@ The Headteacher of Ysgol Bro Gwyn investigates building a new bike shed.

Bike sheds are built on a rectangular base of width x metres and length y metres.

B

E—
The Headteacher is given a formula for working out the number of bikethat can be
stored in a bike shed that has a base of width x metres and length y metres.

e_)' ,‘ = | ‘2-' He is told the formula only works when

'+ xand y are whole numbers ~===="9 I 73

i« X is greater than 3 >

Lo yisgreater than 5 es—) ' 3 >S¢

ds, of a bike shed x metres wide that can hold b bikes?

the length,f}

According ails the Headteacher has been given, what is the formula for calculating
Circle your arstWer.

[1]
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Examiner

[
(b) The Headteacher decides to place signs around the school site to stop pupils using their o
bikes on grassed areas.

He introduces a new sign to pupils in the school newsletter.
The size of the sign in the newsletter is shown below.

7 -

Diagram not drawn to scale

A mathematically similar new sign is placed near the side of the playing field.

It is 33:6 cm high.
How wide is this sign?

___________________________________________________________________________________________________________________ o N S
Width is ‘-H‘Q cm

[Qm — [eem
L — lox a6 = MHgem
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5

2. The price of softwood changes each year.
The price has increased by 6% per annum for each of the last 5 years.
Before this, the price had decreased by 2% per annum.
Seven years ago the price of softwood was £34 per m3.

Calculate the 3lrrent price of goftwood.

.................................. oy xle NN (N
............... b \{QP

......................................................................................... ﬁlbb:*&.eq%
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3.

The wire window guard shown below is to be made.

Diagram not drawn to scale

The length of the sides of each small wire square shown is 3-3cm.

Diagram not drawn to scale

Llinos considers the length of the diagonal of each small square.

3-3cm

o

3-:3cm

Diagram not drawn to scale

She says,

The height of the window guard is equal to 9.5 diagonals of the square.
The width of the window guard is equal to 11 diagonals of the square.
——————

06
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(@) Calculate the length of the diagonal of a small square.
Give your answer correct to 1 decimal place. [3]

A
_________________________________ gcilzlbkc\-l-lb%‘]

(b) Calculate the area of the window guard.

You must show all your working. [3 gg
AreR of sneed quovd = L X

07

ek = ot =9 & = O
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4. Gwenda enjoys road running. O/O (MFM f\t’ - g o SZTEX?):}SW

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

70 \«\Lct\y. -

She keeps a record of her run each day this week.

o (@Y D & @D | & & (Y
Distance 4-6km 5-4Kkm 2:2km 6:2km 7-2km 2:2km 3-4km
Time 26 mins 31 mins 12 mins 35 mins 40 mins 14 mins 22 mins

Last week, her average speed for the week was 9-6 kilometres per hour.
Calculate Gwenda’s percentage improvement in ¥ average speed from last week to this week.
You must show all your working.

Last w2 A-§ =

6 + i OCW]

9L b (b

Percentage improvement is g'; %

e = COmMmins X2
3\'\4 el lgﬁmlns

2k

’

A.S —
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(b) The diagram shows the cross-section of one part of her run.

W

/ﬁ 200 metres

1600 metres
Diagram not drawn to @

Gwenda runs on another section of uneven road from A to B.
The rise in this section of the road is 300 metres.
The angle of elevation of B from A is 10°.

(i) Calculate an estimate of how far Gwenda has run.
State any assumption you have made. [4]

S\n® = S\ D Rd =30

_________________________________________________________ =S Y~ S = % 1Y~ I

ASSUMPLION: e — ——————

W agg Wexe
S haurk L g%.—\-mﬂq
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5. Rhodri has carried out an experiment to measure the diameters 0&0 sphericaiust particles,
in microns. —
Mmrdge A&

Here are his results.

]-\"]—, _}, Diameter, d (microns) Frequency xlﬂ 1 ‘Fi’“
T

Examiner
only

N e ST /7N 1-s| 3
2<d<4 \6} 3 ‘g

4<d<5 8 4. & 246

q’%:"} 5<d<9 4 4_ 3_8

* S F=Ww

(a) (i) Calculate an estimate of the mean diameter of a dust particle. & S-[4]
mean 2 = 2 5 Xa

(i)  Rhodri measures the diameters of anothef 25 dust particles.
Rhodri is told, 3

‘The ratio of dust particles with diameters less than 4 microns to those
with diameters greater than or equal to 4 micronsis 7 : 8.

He finds this fact is true when he considers all 45 dust particles.

How many of the extra 25 dust particles have a diameter of less than 4 microns?
You must show your working. [3]

Diamakr < . Dlamdr >4 = "1: g

M > \sredee 7 % = 2.4
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Dl\ardr £ = 2—%=13%
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(b) Rhodri studies a cylindrical cell under his microscope. o

The height of the cell is 2 microns.
The circumference of the cell is 5 microns.

Calculate the volume of the cell he sees under the microscope.
Give your answer in microns?3, correct to 1 significant figure. [5]

Volumeis ... t microns3

—

11
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Porth Ifan Hospital has made some changes to improve patient care.
A survey is to be used to find out the views of the hospital staff.

(a) The table shows the total number of staff in each job type.
Job type ( DoctSr Nurse Management Clerical
Number of staff 120 320 56 144
-y e s

The survey is to be given to a sample of 75 staff.
\
Use a stratified sampling method to calculate the number of staff from each job type that should
be asked to complete the survey.
You must show your working.

Job type

Doctor

Management

Clerical

Number in sample

(4

-

(%

Examiner
only

g Corcad =

© WJEC CBAC Ltd.

s S P [&
& = 16-&%=
640 ! !-l}



L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil

L E G I O N
Pencil


13

— Examiner
[
(b) The hospital decides to take a random sample of its 120 doctorg to select those needed o
for the survey.

Use the following list of random numbers to select the first 5 @0Ctors.
You must start with the first number in the list, explaining clearly how you are using the
numbers to select the sample. [3]

52>o< @ 92’4\ 75> 62>7< B B i
B B B e IS AN D
5 2 ; X
83 >§~ % XK I 9 5 ?I’ox

4’9§ 808 4?§ 1g8< B H ?51342
A % #e K & K f&-ﬂ 780

»

052/ 02—1/ OS’[/OS—S-

L (of
13 .
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7. Here is some information from a 2014 geographical journal:
* Population of the UK: 6-5 x 107, correct to the nearest 1000000

e Area of the UK: 244000km?2, correct to the nearest 1000 km?
Using these figures, calculate the greatest possible value for the population density of the UK,
in population per km2, [4]

= 65 499 99 9 peyp

Mtin AR = '24'"")650

14
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|
. Aconfectionary company is designing a new chocolate-covered biscuit in the shape of a square- o
based pyramid.

The centre of the square base is labelled O.
Each biscuit will have base sides of length 3-4cm, and a vertical height of 21 cm.

(b) The company knows that it costs 0-08p per cm? to apply a chocolate covering.
Calculate the cost of applying a chocolate covering to all 5 faces of a biscuit. [6]

= 11*S6+ 4x4-59= 29922
MW TS &= 1<% 59 |
G = o-0% e lam®
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Totel (ost [for ! buscut) = 0 -0k x 299,
= 2:4e

9. A metal round-headed nail can be thought of as a cone sitting on top of a cylinder, which sits on
top of a hemisphere.
A company produces round-headed nails of different sizes, but made of the same metal.
Each nail has the following dimensions:
height of cone = 9r,
height of cylinder = 15r,
radius of the hemisphere = 12r,
where r is the radius of the cylinder and the base radius of the cone.

N

Examiner
only

V"-W\: -._3‘*"\}"‘ ‘ 9T h=9c= 3:6n

—

!

I‘Sr h -___6 Mm
V&kag = i’n(B —CP- L——

l

Fr=\2¢ = 4—'8"\,’

——e
N,

r

\ 3 1
"\Q-\\%M = &_
_Q Diagram not drawn to scale

A metal cuboid of volume§18000 m& is melted down, and re-cast to form round-headed nails
of size A, where r = 0-4 mrh.

(a) Calculate the greatest number of round-headed nails of size A that can be produced. [6]

N Ziden = 23108 13
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(b) Circle either TRUE or FALSE for each statement given below. 2]
STATEMENT
A nail double the height of a size A nail will have a total FALSE
height of 28-:8 mm.
A nail double the height of a size A nail will be 8 times
the weight of a size A nail. TRUE FALSE
A nail 3 times the height of a size A nail will have a total
surface area 6 times that of a size A nail. TRUE @
When r = 0-8 mm, the number of nails that could be
produced from the same metal cuboid will be double TRUE
the number of size A nails.
yd
- 0 ° x A
- -— ‘
........ P ST 1 (.. S
] -
L 4
............................................................. 0.

M s = 57 (20 By
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10. Huw wants to open a savings account. o
Here are the details of savings accounts advertised by two local Welsh banks.

Banc Padarn ZOZD C Bancﬂgj
.5 T A

Nominal interest rate of 1-98%

annum < [ AER 1-99%
| eo
< Interest paid monthjy
~—

(@ () Whatis 1-98% as a decimal? " ?8 70 - ,l:i?
Circle your answer. \ wn (]

0-0198 0198 1-098 1-98 98-0

(i)  Which of these two banks should Huw choose in order to gain the most interest per
annum?

You must show your working.

ped w el = Yl

HIIIIHLI!\IIH“\ wietfe ok Podam u s
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(b) Interest earned from savings is taxable, according to the table below. o

——————— ——

Tax rates for savings

Basic rate taxpayer (’ 20°% on annual interest earned above £1000 w
High te t 840"/} I int t dab £500
igher rate aﬁpayer o YN annual interest earned above \/ ©

[+1 ¥l

Matthew is a higher rate taxpayer.
Therefore, any savings interest he earns over £500 within a year is taxed at 40%.

MMay 2016, he invested £150 000 in a savings account that pays interest at a rate
of 1-98% per annunt.

(i) Whatis this interest rate per month, written as a decimal?
Circle your answer. 1]

0-0033 0-00495 0-00165 0-0099 0-0066

O [4ST Pae meni ‘ f__‘__l_é_f—_-_g.bg libt”

Savings interest is added at the end of every month. \ €O

(i) Calculate the date when the interest that Matthew earned went above his annual
tax-free limit, and the amount of tax he would have to pay on this interest if he had
closed the account on this date.

2806
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Date .=, Tax Matthew would have to pay ... . .
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