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Answer ALL questions.

5
355

%
S

<

o
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s

§

Write your answers in the spaces provided.

o5
0&0’\‘20

e
.4303*
55

You must write down all the stages in your working.

JW LC

1 The first five terms of an arithmetic sequence are

R

o
VI LM

1 4 7 10 13

s

Write down an expression, in terms of 7, for the nth term of this sequence.

The sequence increases by 3 each term so it must involve 3n. The Oth
term (the one before the first term) would be -2 so it must be 3n - 2

(Total for Question 1 is 2 marks)

2 Show th 2 1 3 > 8 &
ow that S X377 =8
3 4 4
7 15 Converting the mixed numbers on the left into improper fractions by
§ X Z <«—multiplying the whole number by the denominator then adding the
result to the numerator.2x3=6.1+6=7.3x4=12.3+12 =15
7 y 5 Dividing both the 3 on the denominator and the 15
1 4 on the numerator by 3 to simplify the multiplication
35 — : — — :
m <—|I\/Iu|t|p|y|ng the fractions by multiplying the numerators and multiplying the denominators
g 3 Converting to a mixed number by dividing the numerator by the denominator
4 to get the whole number and leaving the remainder in the fraction
Sl
s
SR
KoL
o . SRS
(Total for Question 2 is 3 marks) P
s
SRR
S
SRELRS
S53
S
SRS
Josasesesess
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3 The diagram shows four graphs.

VA

Graph A

=V
=V

Graph B

Graph C

=V
=V

Graph D

Each of the equations in the table is the equation of one of the graphs.

Complete the table.

x | -1 0|1

Doing a table of values for x values from -1 to 1 for each
equation can work out which graph is which equation

Equation Letter of graph

y=-x> B «HIs decreasing so must be B|

y=x3 C «Hs increasing so must be C|

 |Decreases then
increases so must be D

y | -1 ] - 1

[Cannot divide by 0]

No value when x = 0
y=— A
X so must be A

(Total for Question 3 is 2 marks)
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4 The diagram shows four triangles.

& 4& 10cm

10cm 8cm
Triangle A Triangle B
&
§cm 10cm
80°
10cm
Triangle C Triangle D
Two of these triangles are congruent. <—|Same shape and size|
Write down the letters of these two triangles.
It can't be B or C as the 10 cm is A D
opposite a different angle to the others| L

(Total for Question 4 is 1 mark)

5 Sean pays £10 for 24 chocolate bars.
He sells all 24 chocolate bars for 50p each.

Work out Sean’s percentage profit.

24 =2 <—|50p is half of £1. So halving the 24 bars works out that the income from selling them is £12|

12 -10 <—|Subtracting the original £10 paid from the £12 income works out that the profit is £2|

2
10

% <—|Mu|tiplying both the numerator and denominator by 10 gets 100 as the denominator

<—|Putting the £2 profit over the £10 paid expresses the profit as a fractionl

Percentage is out of 100 so 20/100 is 20%|
A

(Total for Question 5 is 3 marks)

.CG Maths.




- 6 ADCis atriangle.

e 148°

o |These angles are co-interior

= 63°
0%
S D C

S AED and ABC are straight lines.
A EB is parallel to DC.

i Angle EBC = 148°
e Angle ADC = 63°

(= ol! .
SR Work out the size of angle EAB.
pits v You must give a reason for each stage of your working.

:3:32323% Angle BCD = 180° - 148° = 32° as co-interior angles add up to 180°

oo
Ko L

P |Subtracting angle EBC from 180° leaves angle BCDl

5 Angle EAB = 180° - 63° - 32° = 85° as angles in a triangle add up to 180°
Poos o 3% 4

o i |Subtracting angle ADC and angle BCD from the 180° in triangle ADC leaves angle EABl

GO
plesetaselolels
R
ARE
%
X

%
prole
4
<)
2

§:§::~:o: (Total for Question 6 is 5 marks)
3

5

oCG MathS. Turn over »



r

7 The table shows information about the heights, in cm, of a group of Year 9 girls.

least height 150cm
median 165cm
greatest height 170cm

the boys.

of 15 Year 9 boys.
151899
16 | 45778
17 | 03447
18 | 02

This stem and leaf diagram shows information about the heights, in cm, of a group

Key: 15 | 8 represents 158 cm

Compare the distribution of the heights of the girls with the distribution of the heights of

The 168 median for boys is higher than the 165 median for girls‘\

(15 + 1)/2 = 8 so the 8th value is the median for the boys. They are arranged in order in
the stem and leaf diagram so counting to the 8th value from the top left finds the median

The 24 range for boys is higher than the 20 range forgirls

The greatest value for the boys was 182 and the least was 158. Range
for the boys = 182 - 158 = 24. Range for the girls = 170 - 150 = 20

(Total for Question 7 is 3 marks)

09;‘; e%

Q50

XX
e

X0

t”..
4
b

<

RIS
fototeratetaselole
A3 AN

X
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8 The diagram shows a prism placed on a horizontal floor.

3m

"SR A———
R i, W ———

The prism has height 3m
The volume of the prism is 18 m?

force

pressure =
area

This is the cross sectional area,
the area in contact with the floor

The pressure on the floor due to the prism is 75 newtons/m?

Work out the force exerted by the prism on the floor.

Volume of prism = cross sectional area x length.
18 + 3 «—{Cross sectional area = volume of prism + length.

So the cross sectional area in contact with the floor is 6 m?

75= L=

«—{Substituting the 75 newtons/m’ pressure and the 6 m” area into the formula. Let F be the force|

6
75

x 6 <—|Multiplying both sides by 6 gets the force on its

own|

450
3

....................... 450 newtons

(Total for Question 8 is 3 marks)

9 Write these numbers in order of size.
Start with the smallest number.

6.72 x 10° 67.2x 10" 672

x 10* 0.000672

£§72000 0.00672 6720000

Writing the numbers as ordinary numbers. x10" means to
multiply by 10 n times. x10™ means to divide by 10 n times

0.000672  672xI0*

472X 10° 672 X10"

(Total for Question 9 is 2 marks)

7
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2 b 3
10 Given that a_z and — = —
b 5 c
finda:b:c
Z S 2 could be 2 while b could be 5. b could be 3 while
c could be 4. Writing these as ratios in columns

b is in common to both ratios and a common multiple of 5 and 3 is 15. Multiplying both sides of the
first ratio by 3 and both sides of the second ratio by 5 makes it so that the ratios can be combined

\
6:.15120

(Total for Question 10 is 3 marks)
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| 11 (a) Find the value of {81x 10°

o This can be split into “/81 x “/10°. The fourth root is the square
: root of the square root. [81 = 9. [9 = 3. The fourth root is the same
’ as raising to the power of 1/4 and (%)’ = a¥ so (10%)"* = 10?

5 et The final answer can be left in standard form
rather than converting into an ordinary number

00 e

X
)
K

S
oo

)
ON
o

%

3
<
%

S
R

1

(b) Find the value of 64 2

o

3
oS
5

0%,
2
S5

k>
SRS

To the power of 1/2 means the square root. The negative
means reciprocal. [64 = 8 then reciprocal means 1 over

RIS
RS
A

C0S

e

QRIS
e
E
538

0
0008
5
o
]

4
PXTYISE)
SRS

0% %%
ptotalulst
PG
SSAR
At
o5t

< X i<

CRC AR

P n
&

i (c) Write

—— as a power of 3
=

RS 2\N— l — -
555 (3 ) <—|Wr|t|ng the denominator as a power of 3.9 = 32|

S 3"
00 %0%% - -
s < I(32)” '=3"7as(@)y=a%2(n-1)=2n- 2|

Roseseseses -
SR 2n-2
plateteloled

JoSesodels B . X
o o N — <2A -2) <«—{a*/a’ - @ so the indices can be subtracted|

K XK
CZ |n—(2n—2)=n—2n+2=2—n|

s el z-N
DOSN rimited

s (Total for Question 11 is 6 marks)
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12 The table gives information about the weekly wages of 80 people.

Wage (£w) Frequency
200 < w < 250 5
250 < w < 300 10
300 < w < 350 20
350 < w < 400 20
400 < w < 450 15
450 < w < 500 10

(a) Complete the cumulative frequency table.

Wage (£w) Cumulative The frequencies are
frequency added up as they go
200 < w < 250 S /
200 < w < 300 |S «—
200 < w < 350 3G «—[15+ 20
200 < w < 400 SS«—35+20 4
200 < w < 450 /O+—
200 < w < 500 O «—J0+10
1)
(b) On the grid opposite, draw a cumulative frequency graph for your completed table.
(2)
Juan says
“60% of this group of people have a weekly wage of £360 or less.” s

S
5
%5
XK
K5
5%
byt
Sorels
<
b9t

(¢) Is Juan correct?
You must show how you get your answer.

O

[\/ From the cumulative frequency graph and assuming that the wages are

gO >( 6 — C(., 8 < Dividing by 10 works out 109 of 80.

Multiplying by 6 works out that 60% is 48

evenly distributed through the 350 < w < 400 interval, it is estimated
that there were 39 with a wage of £360 or less. This is not 48

3)

10
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s
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XX
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Cumulative
frequency

80

75

70

65

60

55

50

~

5

40

35

30

25

Estimating how many have

20

a wage of £360 or less

15

10

0 >
200 250 300 350 400 450 500 550
Wage (£)
(Total for Question 12 is 6 marks)
The cumulative frequencies are plotted at the end of each
interval. The points can be joined up with a series of straight lines
J
11
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13 Liquid A and liquid B are mixed to make liquid C.

Liquid A has a density of 70kg/m?
Liquid A has a mass of 1400kg

Liquid B has a density of 280kg/m’
Liquid B has a volume of 30 m*

Work out the density of liquid C.

dmv <—|Writing a formula triangle for density, mass, volume|

_ Covering v in the formula triangle finds that volume = mass + density.
00 20+30=50 «{Dividing the mass of A by the density of A finds that the volume of A is

7011470 0 30 m’. Adding the 20 m® volume of B finds that the volume of Cis 50 m’
280 . . . . : —
« 30 Covering m in the formula triangle finds that mass = density x volume. Multiplying
3400 the density of B by the volume of B finds that the mass of B is 8400 kg
+:2L4OO Adding the 1400 kg mass of A to the 8400 kg
9800 mass of B finds that the mass of Cis 9800 kg
0196 <_Covering d in the formula triangle finds that density = mass + volume.
5019 98480300  |Dividing the mass of C by the volume of C works out the density of C

(Total for Question 13 is 3 marks)

12
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14 Sally plays two games against Martin.
In each game, Sally could win, draw or lose.

In each game they play,
the probability that Sally will win against Martin is 0.3
the probability that Sally will draw against Martin is 0.1

Work out the probability that Sally will win exactly one of the two games against Martin.

Win AND not win OR not win AND win. AND means to multiply
0.3 x 0.7 + 0.7 x 0.3 +{the probabilities. OR means to add the probabilities. It is certain to
either win or not win so the probability of not winis 1 - 0.3 = 0.7

3 x 7 =21. There are 2 decimal places in total in 0.3 and 0.7. So bringing

021+021 the decimal point in 21 2 places to the left finds that 0.3 x 0.7 = 0.21

0:::2
RE
o
O
™~
No

Q
0
T
T
b %0l
poo%e; 010:0
= 005

%%
X

e (Total for Question 14 is 3 marks)

-1 15 The straight line L has equation y = 3x — 4
e The straight line L, is perpendicular to L, and passes through the point (9, 5)

s Find an equation of line L,

O | The general equation of a straight line is y = mx + ¢, where m is the gradient
§§§{§§§§ = —DC + C <+—{and c is the y-intercept. The gradient of L, must be the negative reciprocal of

IR KK . . . . .

G 3 the gradient of L, as they are perpendicular. The negative reciprocal of 3 is -1/3

S C - S + _‘ (?) — 8 <_Rearranged to make c the subject and substituting in
&8 - 3 — the coordinates (9,5).c=y+ 1/3xandx=9,y=5

CHRAR
00040
0%, o2
SRR

O
225
KB
BTN
B Ba AR
CEXRHLSR,

Q0

IR

foeteleteteterotetetotelo’s
<XKIFD%]
LR
ki

KR ICH
Joletogelels

N
\;ggr $ 9,9
Ses:

XX

|Substituting 8 for cin the original equationl

%
29288
%!

555 (Total for Question 15 is 3 marks)
SRS
S \Q /

13
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16 Shirley wants to find an estimate for the number of bees in her hive.

On Monday she catches 90 of the bees.
She puts a mark on each bee and returns them to her hive.

On Tuesday she catches 120 of the bees.
She finds that 20 of these bees have been marked.

(a) Work out an estimate for the total number of bees in her hive.

Z0 _ lZO - Let x be the total number of bees. It can be estimated that she
90 X = has caught 20/90 of the total number of bees and this is 120

90
20

|20 X «——{x=120 = 20/90 = 120 x 90/20]

120/20=12/2 =6
6 x9=54s06 x90 =540 S((-O

Shirley assumes that none of the marks had rubbed off between Monday and Tuesday.

(b) If Shirley’s assumption is wrong, explain what effect this would have on your answer
to part (a).

It will decrease

If some of the marks have rubbed off, there will likely be more than 20 caught on Tuesday
------------------- which are of the original 90 caught on Monday. This would mean that the total number of|-
bees would be 120 x 90/ (something greater than 20), which would be less than 540

(Total for Question 16 is 4 marks)

14
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3d-7)
4
d(f - 4) = 3(1 - f) «{Multiplying both sides by f - 4 to eliminate the denominator|

df - 4d = 3 - 3f «—{Expanding the brackets|

df + 3f Adding 3f to both sides to get all terms with f on the same side.
Adding 4d to both sides to get all terms without f on the other side

f(d+3)=3+4d <—|Bringing f out as a factor on the Ieft|

17 Make fthe subject of the formula d =

3+ 4d «—

<&
&
Z

,
Nt

<
TR

<
)

o
<X5A
K

%

3

3
<
%

EISEES
S
KRS

o

55553
S
d‘%

R
S
K X
A
Soes s

0
9002
e

|Dividing both sides by d + 3 gets f on its own|
Ly, %%, \\\*
S _ 3 +4d

%

E

0% 8%
s
LY 1
LA
A

%

o
2o
X4
2
<5
o5t

Bt et (Total for Question 17 is 4 marks)

BoSelamsd . .
~ = | 18 xis proportional to 4/y where y > 0
KAy y is increased by 44%

R Work out the percentage increase in x.

SRS
SR
folstetelots

S5 Expressing the percentage increase as a multiplier: 144/100. The
— <_
s , OO square root of the multiplier will happen to x as y is square rooted

5
|2 | | | B
‘e | — <«——{Square rooting the numerator gives 12 and square rooting the denominator gives 10|

(O

S0
o2

G
progerege
ARE

i
s } ZO Multiplying both the numerator and denominator by 10 to express the multiplier for x as
S l 00 a fraction with 100 as the denominator to work out what percentage it has increased to

0N

eteree’s . .
o [x has increased to 1209 so has increased by 209%|
s

b o .
R (Total for Question 18 is 3 marks)
&L
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19 fand g are functions such that £

fx) = 1—\/2; and g(x)=32x+1) &

Y ove 08
”’%f:‘ﬁ%

(a) Find g(5) :3’:' :

3(Z(S)-{- |) <—|Substituting 5 for x in g(x)|

2(5) =10
10+1=11
3(11) =33

(b) Find gf(9)

% <—|Substituting 9 for xin f(x). [0 = 3 then 12/3 = 4|

3(2(4) + 1) +{Substituting 4 for x in g(x)|

2(4) =8
8+1=9
3(9) = 27

(c) Find g'(6)

32x+1) =6 <—|The input of the inverse function g*(x) is the output of the function g(x)l

2x + 1 = 2 «—|Dividing both sides by 3. The brackets are then no longer needed|

2x = 1 «——|Subtracting 1 from both sides gets the x term on its own|

ot
S
e
Ko<
g <
09% 5.5 1008

Dividing both sides by 2 gets x on its own. The input of the S
<
function g(x) is the output of the inverse function g™ (x) o i

s
ot mol

000!
pRergreled
Vs
<Ny
- v
SRS
Z SIS

(Total for Question 19 is 5 marks) S5
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J180 — 24/5 o 5 ,
20 Show that ———=——-— can be written in the form @ + — where a and b are integers.
5V5 -5 b
036 [180 must simplify to something [5 as the answer
5/118°:0 has [5 as the only surd. [180 = 365 = 65
65 - 2[5 «———{Substituting 65 for [180. This simplifies to 4/?'
45 N 55+5 < Flipping the sign in the middle of 5/5 - 5 and multiplying both the
56-5 5K5+5 numerator and denominator by 5/5 + 5 will rationalise the denominator
100 + 205 Multiplying the numerators and multiplying the denominators.
125 + 255 - 255 - 25 [Multiplying them in a similar way to expanding brackets. [5 x [5 = 5
10016505 < ISimpIifying the denominatorl
1 5 1100/100 = 1 and =
v | = 1and 205/100 = 5/5)
(Total for Question 20 is 4 marks)
. J
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21 DEF is a triangle.

P is the midpoint of FD.
0 is the midpoint of DE.

—> —
FD =a and FE=Db

Use a vector method to prove that PQ is parallel to FE.

DE=-a+b <

ﬁ =-0.5a + 0.5b «—

ﬁ = 0.5DF as Q is the midpoint of DE

PD = 0.5a <

PD = 0.5FD as P is the midpoint of FD

PQ = 0.5a - 0.5a + 0.5b +

PG-PD+DQ

=0.5b «

Collecting like terms

= 0.5FF <

So PQ is parallel to FE as PQ is something multiplied by
FE. They are in the same direction but are different sizes

(Total for Question 21 is 4 marks)
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22 The diagram shows two shaded shapes, A and B.

Shape A is formed by removing a sector of a circle with radius (3x — 1)cm from a sector
of the circle with radius (5x — 1)cm.
Shape B is a circle of diameter (2 — 2x) cm.

(2—-2x)cm

2xcm

(Bx—1)cm A

45°

The area of shape A is equal to the area of shape B.

Find the value of x.
You must show all your working.

45 1 There are 360° around the centre of a circle. Expressing the 45° as a fraction

360 = 3 <«—of the 360° then simplifying the fraction by dividing both the numerator and

e denominator by 45. So the sectors are 1/8 of the whole circles

55
%
2
SoSe%!
:“5
SARY
et
e
XX

<
R

sl Area of circle = 11 x radius®. First working out radius’
B GBx-1)(5x-1) «— &

S for the larger sector by multiplying the radius by itself
B | 25%* - 5x - 5x + 1 «+{Expanding the brackets|

= | 25x? - 10x + 1 +—Collecting like terms|

e GBx-1)(3x-1) Area of circle = i x radius”. First working out radius’ for
Pl the smaller sector by multiplying the radius by itself

1 9% - 3x - 3x + 1 «—{Expanding the brackets|

§§§§§§§§ Ox? - 6x + 1 +—|Collecting like terms|
Area of circle = m x radius’. First working out radius® for the circle B
(@ -0@-x) ———

st by multiplying the radius by itself. The radius is half of the diameter
ol -x-x+ X <—|Expanding the bracketsl

S 2

“@ | 1-2x+ x> «—Collecting like terms|

o m(25x - 10x + 1) - m(9x* - Bx + 1

o o ) -l ) _n(1 - 2x+ 16)

Jotets iels Eg

S AN

For shape A: subtracting the area of the inner circle from the area of the outer circle then

S doing 1/8 of this works out the area of A. Area of circle = m x radius”. So multiplying the
radii* found previously by mm expresses the areas. Setting the area of A equal to the area of B

25x2—10x+1—9x2+6x—1=8—16x+8x2,\

1
S0 m cancels out from all terms on both sides. Multiplying both sides| 2
e by 8 to eliminate the denominator. -(9x° - 6x + 1) = -9x* + 6x - 1

O
Dogefeletetelolels
RVTEIN
Aok Sledtolets.
LTI

he%es

D)
v
o

HHRKHH
oy X
JOTW
ossteitoists
K

%
29288
%!

SEL . ) (Total for Question 22 is 5 marks)
55 [The method continues on the next page|

SRS
X558 N J
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8x? + 12x - 8 = 0 «—{Collecting all the terms onto the left so that it is in the quadratic form|

2%’ + 3x - 2 = 0 «—Dividing all terms on both sides by 4 to simplify|

Factorising. Double brackets are needed. 2x must go in one bracket
and x must go in the other. The only ways of it expanding to give
-2 areif 1 and -2 or -1 and 2 are in the brackets. Putting -1 with
2x and +2 with x works as it would also expand out to give +3x

2x - 1 = 0 «——One of the two brackets must equal to O

Adding 1 to both sides gets the x term on its own.
Then dividing both sides by 2 finds that x = 1/2

One of the two brackets must equal to O. Adding 2 to both sides finds
X - 2 = (0 «———that x = 2. However substituting this into 2 - 2x gives 2 - 2(2) = -2
and length must be positive so this solution is ignored

2x-1)(x+2) =0 <

2x =1 <

.CG Maths.



23 There are four types of cards in a game.

Each card has a black circle or a white circle or a black triangle or a white triangle.

o O A A\

number of cards ) number of cards _ 3.5
with a black shape = with a white shape ’

number of cards ) number of cards — 9.7
with a circle ’ with a triangle '

Express the total number of cards with a black shape as a fraction of the total number of
cards with a triangle.

- 3 out of the 8 parts in the ratio of the colours are black shapes. 7 out of the 9 parts
— in the ratio of the shapes are triangles. Expressing the fraction of the cards with a
black shape (3/8) as a fraction of the fraction of the cards with a triangle (7/9)

|

0| 0|
X .
NRo ~o

To divide fractions: keep the first number, change the
division to a multiplication, flip the second fraction

|To multiply fractions: multiply the numerators and multiply the denominators|
4
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(Total for Question 23 is 3 marks)

TOTAL FOR PAPER IS 80 MARKS

. .CG Maths.




