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4 R
Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
1 (a) Express 250 as a product of its prime factors.
|The calculator can do thisl
“a
2 x5’
(2)
(b) Find the lowest common multiple (LCM) of 30 and 25
2x3x5 <—|Expressing 30 as a product of its prime factorsl
5° <—|Expressing 25 as a product of its prime factors|
2 x 3 x5? <—|The LCM is the highest power of each prime in both lists multiplied togetherl
[Alternatively, newer Casio calculators can find the LCM without having to do this method|
150
(2)
(Total for Question 1 is 4 marks)
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2 Sid, Tam and Musa share £6900 in the ratio 2:3:5

Work out how much money each person receives.

Adding the number of parts in the ratio for each
person finds that there are 10 parts in total in the ratio

6900 = 10 «—{Dividing the total £6900 by the 10 parts finds that 1 part of the ratio is worth £690)|

2+3+5 «—

690 x 2 4—|Mu|tip|ying the value of 1 part of the ratio by 2 finds that the 2 parts represent E1380|

690 x 3 4—|Mu|tiplying the value of 1 part of the ratio by 3 finds that the 3 parts represent £2070|

690 x 5 «——{Multiplying the value of 1 part of the ratio by 5 finds that the 5 parts represent £3450|

(Total for Question 2 is 3 marks)
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3 Here is a plan of part of Macsen’s garden. 88

There is a circle inside a triangle. ot
The circle has a diameter of 7m. O
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Macsen will cover the shaded area with gravel. s
e

Gravel is sold in bags. O
2
Each bag of gravel covers an area of 12.5m S

(a) Work out the number of bags of gravel Macsen will need. o

% x 16 x 14 = 112 «Area of triangle = 1/2 x base x height. So the area of the triangle is 112 m’| 2§:‘:‘§;
7

=2 <—|Radius is half the diameter. So dividing the diameter by 2 finds that the radius is 3.5 m| o

. . . . QB
mm x 3.5% «———{Area of circle = 11 x radius’. So the area of the circle is 38.4.. m’| S

Subtracting the area of the circle from the area of the triangle P
finds that the shaded area to be covered with gravel is 73.5.. m’ S5

112 - 38.4.. «—

Dividing the area to be covered with gravel by the 12.5 m* B
. %

each bag covers finds that 5.8... bags are needed 5558
%

<

73.5.. + 125 +
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|5.8A.. must be rounded up to 6 as rounding down to 5 would not be enough bags|
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Macsen finds that each bag of gravel only covers an area of 11m’

(b) How does this affect your answer to part (a)?

(Total for Question 3 is 5 marks)

4 The point C is shown on a centimetre grid.

N /

A point P is at least 2cm from the point C.
Nadia is asked to shade the region where point P could be.

Her answer is shown on the grid.
Explain the mistake Nadia has made.

Should have shaded outside of the circle

The circle is correct as all points on the circumference of the circle are 2 cm away from C. However
shading inside the circle gives all the points 2 cm or less away from C, not at least 2 cm from C

(Total for Question 4 is 1 mark)
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1
5 This year the total weight of potatoes grown on a farm is 3 less than last year.

This year the total weight of potatoes grown is 8000 tonnes.

Work out the total weight of potatoes grown last year.

There was 1 lot of potatoes grown last year. Subtracting
the 1/5 finds that this year is 4/5 of last year

-4 <—|Dividing the 8000 tonnes by 4 takes it from 4/5 to 1/5 of the potatoes last yearl

x 5 +«—

Multiplying the value of 1/5 of last year's potatoes
by 5 finds the whole of the potatoes last year

(Total for Question 5 is 3 marks)
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& 4 N
- | 6 Here are two lists of numbers.

;;:w:ig List A 276 400 157 139

o List B 530 500 270 X 440 320

o2 mean of list A:mean of list B=3:5

S Work out the value of x.

S t Writing a formula triangle for mean, total, number. Total is all of the

= | mon numbers added together and number is the number of numbers

6 | 276 + 400 + 157 + 139 <«—{Adding all the numbers in list A finds that their total is 972

SRR i Covering m in the formula triangle finds that mean = total + number. So
| 972 4 — 7 . : . .
S dividing the total of list A by the 4 numbers finds that the mean of list A is 243
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mean of list A by 3 finds that 1 part of the ratio is worth 81
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Covering t in the formula triangle finds that total = mean x number. So multiplying
the mean of list B by the 6 numbers in list B finds that the total of list B is 2430
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(Total for Question 6 is 5 marks)
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7 ABC is aright-angled triangle. S
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7cm 1

A B .::? = ':::
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Y oty
4cm s

b0 Koo
Calculate the value of x. e
Give your answer correct to 1 decimal place.
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SOH CAH T A <opposite. Ticking A as the 4 cm is the adjacent. There are two
ticks on the TOA formula triangle so this one can be used
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tanx = % <—|Covering t finds that tan of the angle = opposite/adjacent|

x = tan™ (%) <+«—1Doing the inverse tan of both sides finds x| R Leas

(Total for Question 7 is 2 marks) oS

8 Metal rods are made from steel with density 8 g/cm3 st
Each metal rod has a volume of 1500 cm’ o

The maximum mass of metal rods that can be put on a trolley is 300kg. S

Work out the greatest number of metal rods that can be put on the trolley. S

m . B B 00:{;,'10
d v +«———{Writing a formula triangle for density, mass, volume| cme

Covering m in the formula triangle finds that mass = density x volume. So the i
mass of each metal rod is 12000 g, as g was involved in the unit of density

12000 + 1000 {1 kg = 1000 g. So dividing the 12000 g by 1000 converts it to 12 kgl
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300+ 12 «—— rod finds that 25 metal rods can be put on the trolley
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(Total for Question 8 is 3 marks)
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9 3x'(4x—x’)=a+ bx" for all the values of x that are not zero.

Find the value of a, the value of b and the value of n.

Expanding the bracket on the left side.
12 -3x% «{3x' ' x4x=12,as3 x4 =12 and x xx' =x""'=x"=1then 12 x 1 = 12.

3x'x X’ =3x%asx  x X’ =x"" =X’

The left side is now in the same form as the right side. 12 - 3x> = a + bx".
Each letter can be equated to the number on the left.

(Total for Question 9 is 2 marks)

4-x

10 Solve IT = 3x

0% — - — -

:;E;wégs 14 - x = 9x «{Multiplying both sides by 3 eliminates the 3 as the denominator on the left|

UL
.

e ;

&= | 14=10x «+—|Adding x to both sides eliminates the -x on the left and gets all the x on the same side]
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11 Freya and Ria each do an exam.

The probability that Freya will pass the exam is 0.8
The probability that Ria will pass the exam is 0.85

(a) Complete the probability tree diagram.

Freya Ria

pass

fail

pass

fail

Each set of branches must add to 1. The probability R
for Ria is not effected by the outcome for Freya

fail

(b) Work out the probability that only one of Freya or Ria will pass the exam.

probabilities. OR means to add the probabilities

Pass AND fail OR fail AND pass. The routes are highlighted
0.8 x 0.15 + 0.2 x 0.85 <«—|in green on the tree diagram. AND means to multiply the

2

(Total for Question 11 is 5 marks)
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12 The table gives some information about the ages, in years, of 32 actors.
Lowest age 21
Highest age 80
Lower quartile 31
Upper quartile 42
Median 35
(a) Draw a box plot to represent this information.
[1/4] - {1/6}{1/4| 1/4
10 20 30 40 50 60 70 80 90
Age (years)
Drawing vertical lines for the lowest, lower quartile, median, 3)
upper quartile and highest. Then joining up into a box plot
(b) Work out an estimate for the number of these actors with an age
between 31 years and 42 years.
2 < 32 4_The box plot splits the data into quarters. 2 of the quarters are
4 between 31 years and 42 years. So doing 2/4 of the 32 actors
........................ 16
1)
Mary says,
“At least one of the actors is 35 years old because the median is 35”
(c) Is Mary correct?
Give a reason for your answer.
No, the median could be haltway between twa differentages ..
Using the formula (n + 1)/2, (32 + 1)/2 = 16.5. So the median is halfway between
"""""""""""""" the 16th and 17th actor when put in order. The 16th could be 34 years old and [
the 17th could be 36 years old. So there could be no actors with age 35 years
(e))
(Total for Question 12 is 5 marks)
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13 Show that (2x + 3)(x — 1)(x + 2) can be written in the form

ax’ + bx* + cx +d where a, b, ¢ and d are integers.

2X° - 2x + 3x -3 < {Expanding the first two brackets|

(2x + x - 3)(x + 2) «+————Collecting like terms and writing multiplied by the third bracket]

2+ 4x + X+ 2x-3x-6

2 +5x° -x-6 < [Collecting like terms|

(Total for Question 13 is 3 marks)

12

.CG Maths.

L]

6
355

2055

boletetes

SRRRLLS
botatetadetetetototososed

XXX
S5
4&&“
29,00 0010

<
::o

oo

258

bt
55
55

<
<
55
oo

5
A

SRR
pletetoes
by

L
258555

b
oten 0%
Pl
o

KK,

<
SRS
0‘%0:0,0 ogogesetesst
LS &

66

2088
X

Sotetetodel

<
0,

<55
2565

<>
553
S
Solotele

QR

A

otosfa’o’o. bogs

. 9 Totesesel

54 S L@ eleiets
Derssseletetels
IR

05

e
N ¢

55

oodel



3%3$$5

IR
Btoretotels
dotstetole!

14 There are 15 dogs in a dog show.
One dog is awarded first prize. <—|lst eventl
A different dog is awarded second prize. <—|2 nd event|

There are 12 cats in a cat show.

One cat is awarded first prize. 4th event

A different cat is awarded second prize.

Work out how many different ways these four prizes can be awarded.

= 115 x 14 x 12 x 11\

S Using the product rule for counting. Multiplying the number of possible outcomes for
oo each event finds the total number of possible outcomes. There are 15 dogs for the 1st
S event. There are 14 dogs for the 2nd event as 1 dog is already chosen. There are 12
§§§::t:t:. cats for the 3rd event. There are 11 cats for the 4th event as 1 cat is already chosen
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15 (a) On the grid, show by shading, the region that satisfies all of these inequalities.

x+y<5 y>1 x>2 ypy<3x-2
Label the region R. y<o-X ¥~_|Subtracting x from both sides to make y the
subject makes the inequality easier to draw

3 ¢ oo
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¥

|See next page for explanation| “4)

Ron says,

“I can remove one of the four inequalities from the grid so that the region R
will not change.”

Ron is correct.

(b) Which inequality can be removed so that the region R will not change?

for the region, removing it makes no difference 1)

(Total for Question 15 is S marks)

As the line for this inequality does not form a boundary]  y y < 3x -2
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A: drawing the liney =5 - x. When x =0,y =5 - 0 = 5, so plotting the point (0, 5). Whenx =2,y =5
- 2 = 3, so plotting the point (2, 3). It is a straight line so using a ruler to draw through both of these
points. The line is dashed as y cannot be equal to. Crossing out everything above the line as y is less.

B: drawing the line y = 1. All the y-coordinates on this line are 1. The line is dashed as y cannot be
equal to. Crossing out everything below the line as y is greater.

C: drawing the line x = 2. All the x-coordinates on this line are 2. The line is dashed as x cannot be
equal to. Crossing out everything to the left of the line as x is greater.

D: drawing the line y = 3x - 2. It is in the form y = mx + ¢, where m is the gradient and c is the
y-intercept. So the y-intercept is -2 and it has a gradient of 3, meaning every 1 it goes to the right it

goes up 3. Dashing the line as y cannot be equal to. Crossing out everything above the line as y is less.

The region is where it is not crossed out

.CG Maths.
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| 16 Two jars are mathematically similar.

12cm
1350 cm?

hcm

:::?:.:.f (a) Work out the height, #cm, of the smaller jar.
e Give your answer correct to 1 decimal place.

028
o
<555
SRR
Sorstotetotet

<
<

%
(555
SRR
o2e%e%s
pasoses

Dividing the volume of the larger jar by the volume of the smaller jar finds
that the volume scale factor is 15 from the smaller jar to the larger jar

:::::“
::::
X

25
0%
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1350 + 90 +

%

0
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55

%
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Ee¥
Qﬂ#
55
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55
X5
Sest00e%s

G0 gf
4 T5%ete%e et teYs
L %%t
XK
RRRKRSLRS

2%
=
EF
LS

The unit of volume is cm® and the unit of length is cm. So cube
12 = 3JE <—{rooting the volume scale factor gives the length scale factor. Dividing
SRE the height of the larger jar by this finds the height of the smaller jar

%
% ‘!:

0N v

(020,57 9.0
o
X K

2 [4.86.. cm is rounded correct to 1 decimal place]
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The surface area of the smaller jar is A cm’
The surface area of the larger jar is pA cm’
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A
qg?
e
e
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At
A

g (b) Find the exact value of p.

%

%%
e

N :.

The length scale factor was f15. The unit of length is cm and the unit of area is cm®. So
squaring the length scale factor gives the area scale factor. This is p, which is what the
surface area of the smaller jar is multiplied by to get the surface area of the larger jar

This cannot be given as a decimal as it is an irrational (3{—15)2
number, which goes on forever with more decimal TP T e BT S
places. The decimal given by the calculator is not exact )

(Total for Question 16 is 5 marks)
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17 Here is a sketch of part of the graph of y =k" where £ is a positive constant.
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(-1, 1.5)

R‘ 4
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The graph passes through the point with coordinates (-1, 1.5)

&

Sad=tabl
ST,
S <,
e
008 2.3, 0%¢

Find the value of &.

1 The point with coordinates (-1, 1.5) must satisfy the equation.
1.5 = k' «— o > e v
So substituting the x and y-coordinate into the equation

5=k <—|Doing the -1th root of both sides gets k on its own|
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(Total for Question 17 is 2 marks)
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| 18 At the start of year n, the population of deer in a park is D,
S At the start of the following year, the population of the deeris D

see D . =KD  whereKis a constant.

§§§j§§§§ At the start of 2019, the population of the deer was 2000
G At the start of 2020, the population of the deer was 2400

§§?Zt§3: Show that, at the start of 2022, the population of the deer was greater than 3000

Substituting the population in 2020 for D, ., and substituting
6 | 2400 = K x 2000 «—{the population in 2019 for D,, as D, is the population in the
o= current year and D, ; is the population in the next year

2:‘%%:3:: K=12 < IDividing both sides by 2000 gets k on its own and finds that k is 1.2|

,:§:§:t 3 Substituting the population in 2020 for D,
53 Doz = 1.2 x 2400 finds that the population in 2021 was 2880
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Substituting the population in 2021 for D, finds that the
population in 2022 was 3456, which is greater than 3000
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D2022 = 12 X 2880 = 3456 ]
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o (Total for Question 18 is 3 marks)
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19 ABCDEFGH is a cuboid.

Angle GEF = 52°
Angle BHG = 27°
EF=15cm

Work out the size of angle GEB.
Give your answer to the nearest degree.

J
o, A, O
SHCHTAY

Using right-angled trigonometry in the orange right-angled triangle. Ticking A as

FE is the adjacent and ticking H as GE is useful to find and this is the hypotenuse.

There are two ticks on the CAH formula triangle so this one can be used

15 = cos52 = 243 @ 4_Covering H in the formula triangle finds that hypotenuse = adjacent

+ cos of the angle. Storing the exact answer as A on the calculator

J v J

O A v
SHCHTA

T

Using right-angled trigonometry in the pink right-angled triangle. Ticking
A as GH is the adjacent (which is 15 cm as it is the same side length as
FE) and ticking O as GB is useful to find and this is the opposite. There
are two ticks on the TOA formula triangle so this one can be used

tan27 x 15 = 7.6..

Covering O in the formula triangle finds that opposite = tan of the

<+ . .
angle x adjacent. Storing the exact answer as B on the calculator

J v J

O A v
SHCHTA

4_

Using right-angled trigonometry in the green right-angled triangle.
Ticking O as GB is the opposite and ticking A as GE is the adjacent.
There are two ticks on the TOA formula triangle so this one can be used

tanx = 7.6... = 24.3.. +

Covering T in the formula triangle finds that tan of the angle = opposite
+ adjacent. Using the exact stored values of A and B. x is the angle GEB

x = tan™(0.3..) <—|Doing the inverse tan of both sides gets angle x on its ownl

[17 4. is rounded to the nearest degree|

(Total for Question 19 is 4 marks)

18

.CG Maths.

L]

5
355
Soteted
205
Sooon
2%

S
o
IR

<
S
120 %%
SRR
delosetes
XK
SHRILIRIK

5
SR
<5
<5

QR
S
0 v 0%
(oevava
Yodavi.
SIS
fose <

v

<
S
%
0.0,:.0.\0'000 %

o
(3]
:‘ o

™
5%

KITE
ap
QRIERXL

GO0
ptoteletels
ot
RN
XX
basesoresesst

00
ptosetetetel
oSotedetete%s
S
s,

<
b
335
bo%s!
R
5555

0

SRR

st
Pedeteloleteloleds
Baetosesesstste

oSotetetetet
SRR

S
oletetetete!

(5
R8s
RS
S
5055

o
SR,
o0lee!
20:’
Sotetetototedst
odeteteteoleted

A
SR
SRR
SRS
Soleteteloletetes
ool toletetotets!

%
%
%
X
%

X

2
2550
505
e

A
NS
IN.OC
roe oS els
S

A
&»*ﬂg 55
& 3

XX
et

VYO )
2%

<SRRI,

o
o %%
t“§

LS

%




S5
SRS

St 4 \
Potalstesed
XK

e 20

SHRRRK
XL V4

0K
SRS
ﬁ@?& RRAIL LS
RS QR
v
=

&
KK
S
0008
28

K8
05050sess
5055
RS

%
dotede!
2005
etetes
[EN
(o)}

%
%

oot
SRS
CXXRKS
SR
CRREARK

e
P
P
Sasoses

s
<R
§ af
S
e

In the diagram
et A is the point (0, 8)
e B is the point (16, 0)

§§§~:§f§t§§ The point D divides the line segment AB in the ratio 1:3
S The line L passes through D.

= The gradient of L is 3

S L passes through the point with coordinates (-2, 1)

e %%
SN
0: »2%'0‘0

3
e Show that f< —4

S 164 -4 1 + 3 = 4 parts in total in the ratio. So dividing the distance of 16 in the x-direction from
SR ST A to B by 4 finds that AD is 4 in the x-direction. So D must have an x-coordinate of 4

X KKK
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botetoss

betete%s?

9090
205!
05

Sytetetst

<5
5K

1 + 3 = 4 parts in total in the ratio. So dividing the distance of 8 in

84 T the y-direction from A to B by 4 finds that AD is 2 in the y-direction

X
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e
e
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SRR

X

Subtracting AD in the y-direction from the
y-coordinate of A finds that the y-coordinate of D is 6

X
o
2%’

8-2=6+—

oY%
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K
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A
Fx.
&
R

AR
e
G,

3 The general equation of a straight line is y = mx + ¢, where m is
% 6 = [3 x 4 + ¢ «+the gradient and c is the y-intercept. Substituting the
y-coordinate of D for y, 3 for m and the x-coordinate of D for x

%
%%
ey
S

:s:g:}:izié c = 6 - 43 «—{Subtracting the 3 x 4 from both sides gets c on its own and finds its value|

Ko The general equation of a straight line is y = mx + ¢, where m is the gradient and
S f=[3x-2+6-4[3 +cis the y-intercept. Substituting f for y (as f is the y-coordinate of the point),
s gt [3 for m, -2 for x (as this is the x-coordinate of the point) and the value of ¢

ot =-43.. <—|Using the calculator to give a decimal shows that f is less than —4|

§§§§§3‘3§ (Total for Question 20 is 5 marks)
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21 Solve (Bx-1)(5x+2)<0 <—|First considering when it is equal to O rather than less than O|

3x-1=0«—

One of the two brackets must equal O in order to
multiply to O. Setting the first bracket equal to O

3x = 1 «———Adding 1 to both sides gets the x term on its own|

X = % <—|Dividing both sides by 3 gets x on its ownl

S5x +2 =0 «—

One of the two brackets must equal O in order to
multiply to O. Setting the second bracket equal to O

5x = -2 «——{Subtracting 2 from both sides gets the x term on its own|

X = -% <—|Dividing both sides by 5 gets x on its ownl

Sketching a graph. The two roots where it is equal to O in the
y-direction are -2/5 and 1/3. The graph must be U-shaped

2 1 as when expanding the bracket it will be positive x°
5 3
- - — . 2 1
|It is less than O in the y-direction when x is between -2/5 and 1/3|—> —g < X< §

(Total for Question 21 is 2 marks)
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22 The equation of circle A is x° + )’ =25
Circle A is translated by the vector 5 to give circle B.
Sketch circle B.
Show the coordinates of
the centre of circle B
and the points where circle B meets the y-axis.
Ya
(0, 5)
X
(0,3)
£
(0, -7)
(Total for Question 22 is 3 marks)
The general equation of a circle with its centre at the origin is x* + y* = radius’.
So the radius is 5 (as 5 = 25) and the centre was at (0, 0), as shown in
orange. Translating it 2 down gives the circle drawn in blue
L J
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23 ABCD is a quadrilateral.

. . Drawing a line from D to B splits the quadrilateral
Find the size of angle 4BC. into two triangles without splitting the known angle

Give your answer correct to the nearest degree.

Using the cosine rule in the green
triangle to find DB. a> = b” + ¢’ - 2bccosA

DB =[117 <—|Square rooting both sides finds DB|

sinDBC _ sin60 sinA _ sinB Using the sine rule in the green triangle to find angle DBC.

9 - 117 a b Side a is opposite angle A and side b is opposite angle B

DB’=9°+12°-2x 9 x 12 x cosb0 <+

sinDBC =0.72... <—|Multiplying both sides by 9 to eliminate the denominator on the Ieftl

Doing the inverse sin of both sides finds angle DBC.
Storing the exact answer as A on the calculator

sinDBA _ sinl125 _ [sinA _sinB

_ Using the sine rule in the orange triangle to find angle DBA.
6 ni7z a_ b Side a is opposite angle A and side b is opposite angle B

DBC = 461.. () «—

sinDBA= 0.45... «——{Multiplying both sides by 6 to eliminate the denominator on the left|

Doing the inverse sin of both sides finds angle DBA.
Storing the exact answer as B on the calculator

DBA=27.0..B) «—

Adding angle DBC and angle DBA gives angle ABC.
Using the exact values stored on the calculator

46.1.. + 27.0.. «—

[73.1...is rounded to the nearest degree|

Sa

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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