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Please note that these worked solutions have neither been
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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Write 36 as a product of its prime factors.

36
/ N\
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(Total for Question 1 is 2 marks)
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2 Kiaria is 7 years older than Jay.

Martha is twice as old as Kiaria.
The sum of their three ages is 77

Find the ratio of Jay’s age to Kiaria’s age to Martha’s age.

T+T+7+2(3+7)=77

Martha is twice The sum of their
as old as Kiaria three ages is 77

Jay's age Kiaria is 7 years

older than Jay

Collected like terms and simplified

Yy+21=77

J':_ 77-2| = ¢
L,,.

Rearranged to make J the subject

Jay is 14 so Kiaria must be
21 and Martha must be 42

(Total for Question 2 is 4 marks)
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75°

ABCD is a parallelogram.
EDC is a straight line.
F is the point on AD so that BFE is a straight line.

Angle EFD = 35°
Angle DCB = 75°

Show that angle ABF = 70°
Give a reason for each stage of your working.

Angle BAF is 75° as opposite angles in a parallelogram are equal.
Angle BFA is 35° as vertically opposite angles are equal.

180-75-35=70
Angle ABF is 70° as there are 180° in a triangle.

(Total for Question 3 is 4 marks)
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4 The diagram shows a logo made from three circles.

Each circle has centre O.
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Daisy says that exactly 3 of the logo is shaded.
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S You must show all your working.
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Expressing the shaded area as a fraction of
the total area. Area of circle = 1 x radius’
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33/100 is not equal to 1/3
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5 The table shows information about the weekly earnings of 20 people who work in a shop.

Weekly earnings (£x) | Frequency

Mid

o

150 < x < 250

250 <x < 350

11

350 < x <450

450 < x < 550

550 < x < 650

(a) Work out an estimate for the mean of the weekly earnings.

365
2017300

Mean = total/number

Nadiya says,

200
200
+00
S00
600

200
3300
2000

| 800

730 0

Working out the midpoint of each category
then multiplying the midpoint by the frequency

to get an estimated total for each category.
Then adding up the totals to get an overall total

“The mean may not be the best average to use to represent this information.”

(b) Do you agree with Nadiya?
You must justify your answer.

Yes as the mean is effected by anomalies

(Total for Question 5 is 4 marks)
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6 Here is a rectangle.

2x+6 5x—9

[1 []

All measurements are in centimetres.

The area of the rectangle is 48 cm?.
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Show that y =3
o 2C+ 6 = Sx -9
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Opposite sides on a rectangle are equal

Subtract 2x from both sides to get all the x on one side
then add 9 to both sides to get the x term on their own
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Divide both sides by 3 to make x the subject
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6 | 5=2C+

Substituting x for 5 in an expression for the
length of the rectangle to find the length
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Area of rectangle = length x width
Length is 16cm and width is y
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(Total for Question 6 is 4 marks)
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7 Brogan needs to draw the graph of y = x> + 1

Here is her graph.

»

y 4 y — x2 + 1
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Write down one thing that is wrong with Brogan’s graph.

Should b

rv

(Total for Question 7 is 1 mark)
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- | 8 Write these numbers in order of size.
Start with the smallest number.

0.246 0.246 0.246 0.246

0.2 (+6 ¥ Writing the numbers in a column to compare them. They
O. 2 46 6 all have 2 tenths, 4 hundredths and 6 thousandths but

0.2 G452 the ten-thousandths are all different. The number with
O 2 (+ 6 the smallest number of ten-thousandths is the smallest

0246 0246 0246 0244

(Total for Question 8 is 2 marks)
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9 James and Peter cycled along the same 50 km route.

1
James took 25 hours to cycle the 50 km.
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Peter started to cycle 5 minutes after James started to cycle.
Peter caught up with James when they had both cycled 15km.
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Peter's speed = 15km/(the time it takes Peter to do 15km)

s
o,

T, stands for the time for Peter to do 15km. S, stands for James'
speed. 5 minutes is converted into hours by dividing by 60

Speed = distance/time
SR
e - 15 _ 5 L . : . .
SEBE - = - Substituting James' speed back into the previous equation
Jroteteines
R 20 60

Substituting the time it takes Peter to
do 15km back into the previous equation
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1 o
10 (a) Write down the value of 100? s

Power of 1/2 means positive square root

2 i
(b) Find the value of 125 M

3 )2 £
|25 X

(Total for Question 10 is 3 marks)

11 3 teas and 2 coffees have a total cost of £7.80 i
5 teas and 4 coffees have a total cost of £14.20 ot

Work out the cost of one tea and the cost of one coffee. S

3'& +2c=7%0 First equation. 3 teas and 2 coffees have a total cost of £7.80

i
S{ +Y4c= ]Lf' 20 Second equation. 5 teas and 4 coffees have a total cost of £14.20
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Third equation. Making the number of c the same as the
second equation by multiplying the first equation by 2
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Subtracting the second equation from the third equation
to eliminate the c terms. This finds the price of a tea

3(|.q.o)+ 72¢=7380 Substituting the t for 1.40 in the first equation
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(Total for Question 11 is 4 marks) i
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12 The table shows information about the heights, in cm, of a group of Year 11 girls.

height (cm)

least height 154

median 165
lower quartile 161
interquartile range 7 Upper quartile is 161 + 7 = 168.

Highest height is 154 + 20 = 174
range 20

,

5
X5

(a) Draw a box plot for this information.
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S The box plot below shows information about the heights, in cm, of a group of Year 7 girls.
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(b) Compare the distribution of heights of the Year 7 girls with the distribution of heights
of the Year 11 girls.
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13 A factory makes 450 pies every day.
The pies are chicken pies or steak pies.
Each day Milo takes a sample of 15 pies to check.
The proportion of the pies in his sample that are chicken is the same as the proportion of
the pies made that day that are chicken.
On Monday Milo calculated that he needed exactly 4 chicken pies in his sample.
(a) Work out the total number of chicken pies that were made on Monday.
Ll- % q__S O 4 out the 15 pies in the sample are chicken so
)S 4/15 of the pies made that day are chicken
(2)
On Tuesday, the number of steak pies Milo needs in his sample is 6 correct to the nearest
whole number.
. . . B o i
Milo takes at random a pie from the 450 pies made on Tuesday. ig,‘::::ég,
pogeTetetels
S
o . . S
(b) Work out the lower bound of the probability that the pie is a steak pie. §§:«§§:
. ( SE
S S The lowest possible number which rounds to 6 to the SE
. . . X
: nearest whole number is 5.5 so this is the lower bound of §§§§§§§
—_— . . >
) S the number needed in his sample. The proportion of steak S
. . R
pies is therefore 5.5/15 as 5.5 out of the sample of 15 are §§:‘1§§§
. - . 00?;:0
steak and this is equal to the probability. This can be s
- . . . . 2SR
converted into a conventional fraction by multiplying the Saa
. .. . SN,
numerator and denominator by 2 to eliminate the decimals SRES
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(Total for Question 13 is 4 marks) Gk
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.
, 14 The ratio (y +x):(y —x) is equivalent to k: 1
x(k+1)
Show that y = ———
ow that y 1
To get 1 on the right side of the ratio, (y - x) needs to
j +C be divided by (y - x). To keep the ratio equivalent, the

yx ~ K

left side needs to be divided by the same amount. Both
of the left sides of the ratios are equal to each other

Multiply both sides by (y - x) to eliminate y being a denominator

("

y+oc= K(y-x)

Expand out the brackets

:Kj—kjc

Bring all the y terms to one side by subtracting y from both sides.
Then move all the other terms to the other side by adding kx

Xt+kx=Ky-Y

Switch the equation around so that the x terms are now on
the right and the y terms are on the left. Factorise both sides
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Prove algebraically that x can be written as 5
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Multiply x by 100 so that the recurring part of
the decimal is in the same decimal places as x

b toteds

%
%

100 = 43,636
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Subtracting x from 100x to get a terminating decimal

b X
REA
e ::’

Dividing both sides by 99 to express x as a fraction.
We know that the fraction simplifies to 24/55

xXx=432= _Z_L{—_
99  ss

(Total for Question 15 is 3 marks)
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16 y is directly proportional to Yx
1
y=1 6 when x = 8

Find the value of y when x = 64

The cube root of x can be multiplied by anything and still be directly
proportional to y. Using this fact, we can make this equation

Rearranging to make k the subject then
substituting in the values of y and x

~ <
P“v
X
X

(Total for Question 16 is 3 marks)

17 n is an integer.

1 1
Prove algebraically that the sum of 5 n(n+ 1) and > (n+ 1)(n + 2) is always a square number.

Expressing the sum of both expressions

a (A1) + 5 (n+1) (n42)

Nt + —I-Z N+ —‘-Z/\Z + N+ -12-/1-('\ Expanding the brackets

1
z
L
A

n Collecting like terms

+2n+ | <

Factorising to express as something squared,
therefore showing that it is a square number

(n+])t

(Total for Question 17 is 2 marks)

14

.CG Maths.

odede!
S tetetetetetelets Ao tee )t
SRR

LRI

CRICHR
%

<y
KK RERIRLL LR o

<

58
Soteteletetetoletetetetettetotetatel
Sostasoselosetotetoletetetels,

0
s
oete%s
ossteds
SRR

%
X
bo%e%s

RERIRILERILERILELLILLRE,
fogasotetosss

oY
<

~
X
25

"
%

<35
“:

oo

oSt
08 % %%
00‘0.0 ‘0.
s
T
<l ¥




’\(
o2

:ﬂg
~
J

’0
e
%

18

Sos
Re
5

S
o
>

s

%

e
SE

b
SRS
S ¥ >
S5 -8 -7 -6 -5 -4 3
S0
1

AR
RIS
osn et
ARE

%

5
%
%
x|
o

>
3L
ERER

a0l
<\
25

0
008
I3
K1
0%

%
.'0
%
R
b3
N

< 4%5
o¥
toiec
XK
|
\]
N
|
[\

K
5
'S

oV
58

Setotetotets B

EBEEE BB NI

CSRRRSTIRT
[@)}

35
QLKL
BN

%
10.009.0:%
besesesssess
SRR
<050
o

%

5

<
%
s

000
d?
botes

35
SaSesesS
%5
R

s
%S
<5

<R

2003

%
pieteresets
%

Enlarge shape P by scale factor —% with centre of enlargement (0, 0).

Label your image Q.
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(Total for Question 18 is 2 marks)
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Once the coordinates of E and B have
been found, A can be found using the
diagram. AE = EB so the same distance
is between points A and E, E and B.
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ABCD is a rectangle. SE

A, E and B are points on the straight line L with equation x + 2y = 12 ST
A4 and D are points on the straight line M. S
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AE = EB S

Find an equation for M.

xX42(0)=12 , =12

At point B, y = 0. Substituting this into the equation gives that
x = 12 at this point. Therefore the coordinates of B are (12, 0) <
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At point E, x = 0. Substituting this into the equation gives that
y = 6 at this point. Therefore the coordinates of E are (0, 6)
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Gradient of L = change in y/change in x. Between E
and By has changed by -6 and x has changed by 12
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The general equation of a straight line is y = mx + ¢, where m is
fﬁ—: 7> + C < the gradient and c is the y-intercept. The gradient of M is the
negative reciprocal of the gradient of L as they are perpendicular

_ _ Rearranging to find c and substituting in the values of x and y
C= IZ B 2’(-'23 =36 from the coordinates of A (which can be found using the diagram) J.©

Substituting ¢ back into
the general equation

(Total for Question 19 is 4 marks) SR
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20 The table shows some values of x and y that satisfy the equation y = acosx® + b

X 0 30 60 90 120 150 180

y 3 1+ 43 2 1 0 1-3 -1

Find the value of y when x = 45
| = aC0S90 + b
b= |
3= C0SO+ |
a=2

First substituting x for 90 as cos90 = 0 and
this will eliminate the a so we can work out b

cosO=1soweget3=a+1,
which can be rearranged to find a

Substituting in the values of a and b
and x for 45 in the original equation

Y= 2.COSYS +|
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cos45 = (root 2)/2
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(Total for Question 20 is 4 marks)
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6—+/8
& | 21 Show that 2— can be written in the form a + b JE where a and b are integers.

o j—

68 =+
[z -1 Iz 41
§§’§§§§§§ 6(2-1- 6—@ - \r8_ Multiplying out the numerators and denominators
& i imilar way to expanding brackets
Z-[-J—Z——E-I inasimi
= 6Z+6-4-202
- l

2t4fz2 «

ORI
SRS
YN
DI
AN

%
<

o,
IR
RS
oatelele
Itededes
000S

0
505
bt
et
2055

dore%s
55
o202
“’:’
delede!

Rationalising the denominator to
eliminate the surds from the denominator
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Square rooting 16 gives 4 and root 8 can be simplified
by expressing is as root 4 x root 2 then root 4 is 2

Dividing by 1 has no effect so the denominator
goes. Collecting like terms on the numerator

(Total for Question 21 is 3 marks)
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22 The two triangles in the diagram are similar. ,,g’:g.:.
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There are two possible values of x.
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Work out each of these values.
State any assumptions you make in your working.
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Assuming AE is scaled to get AD and AB is scaled to get AC
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(Total for Question 22 is 5 marks) B8
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23 Here is a rectangle and a right-angled triangle.

3x-2

2x

All measurements are in centimetres.
The area of the rectangle is greater than the area of the triangle.

Find the set of possible values of x.

(Exfz>(9c—l)>lix:x X2oC

Area of rectangle = length x width
Area of triangle = 1/2 x base x height
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Expanding the brackets and simplifying

2x*-3x¢-2x 42 > xX°

F 2 B g Bring all the terms to one side so it is in the

:’“f‘ Zx— "‘Sx ‘{' 2_ > O ) \( quadratic form and can be solved with factorisation

Multiply the coefficient of x* by the constant.
2x2 =4 -4 and -1 add to get -5 (the

coefficient of x) and multiply to get 4 so the
middle term is split into these amounts of x
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The left two terms and right two
terms are factorised separately
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2x(x-2)-1(xx-2) >0
(2xc-1)(>x-2) > O

The inequality is sketched. It is
< greater than O when x is less
L 2 than 1/2 or x is greater than 2

x can't be less than 1/2 as x - 1 would be
negative and this is one of the lengths
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Brought into the factorised form
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(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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