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1 (a) Expand and simplify 3(2y —5)+ 7(y +2)

6Y-15+7Y+ |4 « Expanding the brackets
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Simplifying by collecting like terms. 6y + 7y = 13y and -15 + 14 = -1
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(b) Factorise fully 6x*+ 15x

3 is the highest common factor of 6 and 15. x is the highest common factor of

x* and x. So the highest common factor of 6x* and 15x is 3x. Bringing this out
as a factor and dividing both terms by 3x and leaving the result in a bracket
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(c) Make g the subject of the formula f'=3g+ 11 SRS
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F-11=39 Subtracting 11 from both sides eliminates the +11 on the right and gets the g term on its own
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Dividing both sides by 3 eliminates the 3 on the right and gets g on its own s
s

(Total for Question 1 is 6 marks)
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2 Karen is organising a party for a charity.

She spends
£100 on food
£120 on a hall
£80 on a DJ.

Karen sells 54 tickets for the party.
Each ticket costs £7.50

Work out the percentage profit Karen makes for the charity.

Adding up the £100 on food, £120 on a hall and

100+120+80=300 £80 on a DJ works out that she spends £300

S4x750 Multiplying the 54 tickets by the £7.50 works out that her income is £405

405-300

Putting the profit over the amount spent expresses the profit as

105 % 100
a fraction. Multiplying this by 100 converts it into a percentage

300

(Total for Question 2 is 4 marks)

Subtracting what she spent from her income works out that she made £105 prof

J
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3 Andrew invests £4500 in a savings account for 2 years.
The account pays compound interest at a rate of 3.4% per year.

Calculate how much Andrew has in this savings account at the end of the 2 years.

100 + 3.4 expresses the percentage it increases to each year.
Putting this over 100 converts it into a fraction. Multiplying by this

400 ><(|oo+3.tp)z
fraction to the power of 2 increases the £4500 by 3.4% 2 times

{0]0)

48811.202 is rounded to the nearest penny

£ 481)1.20

(Total for Question 3 is 2 marks)

4 Solve 5x —14=52 —x

62X - 4=52

62X =66

Dividing both sides by 6 eliminates the 6 on the left and gets x on its own

(Total for Question 4 is 3 marks)

Adding x to both sides eliminates the -x on the right to get all the x on the same side

Adding 14 to both sides eliminates the -14 on the left and gets the x term on its own
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5 Chris, Debbie and Errol share some money in the ratio 3:4:2
Debbie gets £120
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Chris then gives some of his share to Debbie and some of his share to Errol.
The money that Chris, Debbie and Errol each have is now in the ratio 2:5:3
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How much money did Chris give to Errol?

Dividing the £120 Debbie gets by the 4 parts in the first ratio which represent
what Debbie gets works out that 1 part of the first ratio is worth £30

[20+4 <
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Multiplying the value of 1 part of the first ratio by the 3 parts
which represent what Chris gets works out that Chris gets £90
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Multiplying the value of 1 part of the first ratio by the 2 parts
which represent what Errol gets works out that Errol gets £60
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Adding the amount Chris gets, the amount Debbie gets and
the amount Errol gets works out that there was £270 in total
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There is still £270 in total for the second ratio. Adding up the parts in the
second ratio works out that there are 10 parts in total in the second ratio
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Dividing the total of £270 by the 10 parts which represent

270+10 it works out that 1 part of the second ratio is worth £27
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Multiplying the value of 1 part of the second ratio by the 3 parts
which represent what Errol now has works out that Errol now has £81
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Subtracting the original £60 Errol gets from the £81
Errol now has works out that Chris gives Errol £21
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(Total for Question 5 is 4 marks)

6 The bearing of port B from port 4 is 147°

Work out the bearing of port 4 from port B.

Drawing a diagram. The bearing is the angle turned clockwise from north. So roughly
drawing where B is relative to A. Drawing arrows going north from both A and B

327 °
Angles around a point add up to 360°. S0 360 - 33 4t PG

works out that the bearing of A from B is 327° (Total for Question 6 is 2 marks)
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7 The diagram shows an empty tank in the shape of a cylinder.
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The cylinder has radius 15 cm and height 43 cm.
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Water flows into the tank at a rate of 0.47 litres per minute.
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Calculate the number of minutes it will take to completely fill the tank.
Give your answer correct to the nearest minute. 855555
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Area of circle = mm x radius®. Multiplying this area by the
height works out the volume of the cylinder in cm’

TXIS?*Xx 43

Each cm®is a millilitre. There are 1000 millilitres in litre. So dividing
the volume in cm’ by 1000 converts it into litres. The volume
needs to be in litres as this is involved in the rate the tank is filled

967517 +1000

387 .
q_OTT =0.47

Dividing the volume in litres by the rate it is filled in litres per minute
works out how many minutes it will take to completely fill the tank

64.6... is rounded to the nearest minute
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(Total for Question 7 is 4 marks)
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8 A number x is written correct to 2 significant figures.
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The result is 1.9

i

)
=y
oot
bt

GO0
Bgetetetatetete!
R
n¥%
PATY

gt A
XK

Complete the error interval for x.

Adding and subtracting half of the resolution works out the upper and lower
bound. The resolution is 0.1 as this is the place value of the 2nd significant figure
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(Total for Question 8 is 2 marks)
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9 Expand and simplify (x + 7)(x — 2)(x + 3)
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X2-2x+ 7 -4 < Expanding the first two brackets

2 _ ) Simplifying by collecting like terms and
Bc+5x (4)oc+3) < writing multiplied by the third bracket
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(Total for Question 9 is 3 marks)
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10 Shakir has to complete two tests.
He can either pass or fail each test.
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The probability that he will pass the first test is 0.87

If he passes the first test the probability he will pass the second test is 0.94 S
If he fails the first test the probability he will pass the second test is 0.73 SR

(a) Complete the probability tree diagram for this information. SR
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The probability on each branch needs to add up to 1 as
it is certain to either pass or fail. Subtracting the given
probabilities from 1 works out the probabilities of failing
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(b) Work out the probability that Shakir passes at least one of the tests.

0.87X0.94+0.87x0.06+0.13X0.73 S
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Pass AND pass OR pass AND fail OR fail AND pass. AND means 2
to multiply the probabilities. OR means to add the probabilities =R
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(Total for Question 10 is S marks) S35
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The graphs of y against x represent four different types of proportionality.
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(Total for Question 11 is 2 marks)

These are typical graphs. If they are not known, table mode could be used on the calculator

to get a table of values which can be used to work out the shape of the graph. For the first
one, set f(x) = x°, and set the table range to start at O, end at 5 with a step of 1

9
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12 A is the point with coordinates (7, 13)

B is the point with coordinates (=3, 21)

C is the point with coordinates (15, 23)

M is the midpoint of AB.

N is the midpoint of BC.

Work out the distance between M and N.

Give your answer correct to 1 decimal place.
72-3_5 This works out that the x-coordinate of M is 2. Doing the mean

2 - of two numbers works out what is halfway between them
(3%2' =17 This works out that the y-coordinate of M is 17
_3%5:6 This works out that the x-coordinate of N is 6
Zl%i::zz This works out that the y-coordinate of N is 22
6-2=4 Subtracting the x-coordinate of M from the x-coordinate of N works
. out that the distance between M and N in the x-direction is 4
22-17=5 Subtracting the y-coordinate of M from the y-coordinate of N works
- out that the distance between M and N in the y-direction is 5
Rounding the answer of 6.40.. to 1 decimal place . 64 .
(Total for Question 12 is 3 marks)

04 b= Pythagoras' Theorem can be used to work out the distance between M and N as

C=[¢*+<F

the distance in the x and y-directions form a right-angled triangle (see below)

Square rooting both sides of the equation finds c,
the longest side. Substituting 4 for a and 5 for b

—

4 in the x-direction

5 in the y-direction

10
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13 Prove algebraically that 0.0723 can be written as
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Let x be the recurring decimal
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There are 3 recurring digits so multiplying by ten 3 times gives another
decimal which can have the recurring digits written in the same decimal places

1000x=723723

999 =72.3

Subtracting x from 1000x cancels out the recurring digits
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Putting the fraction into the calculator simplifies it into the desired fraction
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(Total for Question 13 is 3 marks)

14 y is proportional to x?
y =3 whenx=0.5

x is inversely proportional to w
x=2whenw=0.2

Find the value of y when w = 2
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w was multiplied by 10 to get from 0.2 to 2. As x is inversely proportional to w, the
opposite would happen to x. So x (which was 2) would be divided by 10 to give 0.2
meaning that when w = 2, x = 0.2. x was multiplied by 0.2/0.5 to get from 0.5 to

0.2. Asy is proportional to x*, y (which was 3) will be multiplied by (0.2/0.5)°
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(Total for Question 14 is 5 marks)
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15 The incomplete table and the incomplete histogram give information about the times

taken by some students to run a race.

Time (¢ seconds)

Frequency

10 << 12

3

12 << 16

10

16 <t< 19

15

19 <r<21

21 <1< 26

Frequency
density

15 20 25

Time (seconds)

None of these students had a time for the race such that 1 < 10 or ¢ > 26

(a) Use the histogram to complete the table.

(b) Use the table to complete the histogram.

Method shown on the next page

\ 4

(1)

2

12
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Frequency is the area of each box on a histogram.

CFO\ So frequency = class width x frequency density.
Making a formula triangle out of this
Let x be the frequency density represented by 1 small box. The frequency density
0 of the second bar is 25 small boxes tall. So the frequency density of the second
ZSDC—'—‘¢ bar is 25x. From the formula triangle, frequency density = frequency/class width.

The frequency of the second bar is 10 and its class width is 4 as it goes from 12
to 16. So the value of the frequency density is 10/4 and 25x must be equal to this

X =0.| Dividing both sides by 25 finds x and so finds that 1 small box represents 0.1

Frequency = class width x frequency density. The class width of the first bar is 2 as it
goes from 10 to 12. The first bar is 15 small boxes tall so its frequency density is 15 x 0.1

ZXISXO.|

Frequency density = frequency/class width. The frequency of the fourth bar is 9 and its class
width is 2 as it goes from 19 to 21. So its frequency density is 4.5 and it is 45 small boxes tall

5+2=¢5

Frequency density = frequency/class width. The frequency of the fifth bar is 7 and its class

7ES=L width is 5 as it goes from 21 to 26. So its frequency density is 1.4 and it is 14 small boxes tall
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The histogram below gives information about the times taken by 43 students to run a
different race.
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(c) Work out an estimate for the median of the times taken by these 43 students to run
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(Total for Question 15 is 6 marks)
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Using the formula (n + 1)/2, where n is the number of students, works
out that the 22nd student when they are all put in order is the median

The class width of the first bar is 2 as it goes from 10 to 12 and its frequency density
is 2. Multiplying these expresses the frequency of the first bar. Subtracting this from
the 22 works out that there are still another 18 to be counted to get to the median

22-2%2

The class width of the second bar is 4 as it goes from 12 to 16 and its frequency density
is 2. Multiplying these expresses the frequency of the second bar. Subtracting this from
the 18 works out that there are still another 10 to be counted to get to the median

B-4X2Z

The class width of the third bar is 4 as it goes from 16 to 20 and its frequency density
is 4. Multiplying these expresses the frequency of the third bar. Subtracting this from
the 10 gives a negative result so this means that it has gone past the median by the

end of the third bar and the median must be somewhere in the third bar

O-4X4

The third bar starts with the time of 16 seconds. 10 more needed to be counted after the
10 second bar to get to the median. Assuming that all the times in the third bar are equally spread
|6+‘-I-X_‘+ out, putting this 10 over the frequency of the third bar expresses the fraction of the way
through the third bar the median is. Doing this fraction of the class width of the third bar (which
is 4 as it goes from 16 to 20) and adding this onto the 16 works out an estimate for the median

.CG Maths.
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16 ABCD is a trapezium.
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Alternate angles are equal

Angle A is opposite side a.
Angle B is opposite side b
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AD is parallel to BC.

Calculate the area of triangle BCD. SR

Give your answer correct to 1 decimal place. e i
(0N [7
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DB= 7.9sinl12 < ; Multiplying both sides by sinA to make a the subject. Substituting DB for a, 7.9 ::'f:‘
Sin42 t for b, 112 for A and 42 for B. Storing the exact value of DB on the calculator )

Area of triangle = 1/2 absinC, where a and b are two sides of the triangle
and Cis the angle between them. Using the exact stored value of DB
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We need to find side DB. There are opposite pairs of sides
and angles in triangle ABD so the sine rule can be used
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56.03...is rounded to 1 decimal place

(Total for Question 16 is 4 marks)
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17 (a) Show that the equation x*+ 2x —6 =0 has a solution between x =1 and x =2
F+2()-6=-3
22+2()-6=6

Change in sign so there must be a solution between x = 1 and x = 2
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It is a continuous function and substituting x for 1 gives a value below O and substituting
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x for 2 gives a value above 0. At some point between 1 and 2 for x it must equal to O

(2)

(b) Show that the equation x* + 2x — 6 =0 can be rearranged to give x = FEI
X
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Adding 6 to both sides and bringing x out as a factor on the left
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Dividing both sides by x* + 2
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(1)
(c) Starting with x, = 1.45

N 6 . :
use the iteration formula x , = TN twice to find an estimate
x

n

for the solution of ¥*+2x—6=0
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Give your answer correct to 4 decimal places.
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Entering 1.45 into the calculator and pressing = (or EXE). Entering 6/(Ans’ + 2)

and pressing = (or EXE) twice. This substitutes x, into the iteration formula to
find x; then substitutes x, into the iteration formula to find x,
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1.44963... is rounded to 4 decimal places

(Total for Question 17 is 6 marks)

\. J
15

] oCG MathS. Turn over »




18

ABCD is a quadrilateral.

E, F, G and H are the midpoints of AB, BC, CD and DA.
—> —>
AH=a AE=Db DG=c

Prove, using vectors, that EFGH is a parallelogram.

— —> — ——  ——

EH=-b+a EH = EA + AHLEA = -A

BC =-2b+2a+2c «» BC = BA + AD + DC. BA = 2EA = -2AE. AD = 2AH. DC = 2DG

Fc=-b+0a+c

—

FG=-bta+C-C

=-bta

@-ﬁ EH and FG are both -b + a so they are equal and parallel. Therefore EFGH

must be a parallelogram as the opposite sides are equal and parallel

(Total for Question 18 is 4 marks)
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19 The functions f and g are such that
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fx)=2x+3)> and gkx)=2x—1

(a) Find gf(-3)

(2(-3)+3) Substituting -3 for x in f(x) finds that f(-3) = 9

2(9)-| Substituting the value of f(-3) into g(x) finds gf(-3)
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(b) Find g '(x)
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Replacing g(x) with x and x with y then rearranging

X= -
29-| to make y the subject finds the inverse function g™ (x)

X+I=2Y Adding 1 to both sides eliminates the -1 on the right and gets the y term on its own
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Dividing both sides by 2 makes y the subject. g*(x) is what y is equal to
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(Total for Question 19 is 4 marks)
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3x —21

2 _6x —
+ (x + 4) + 2¢" —6x-56 in the form 2+ b where a, b, c and d are integers.

2x + 3 cx +d S
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Y&

0
otesatesane
()
4

2(>¢-3¢-28) Bringing out 2 as a factor in the 2x* - 6x - 56

To divide by a fraction: keep the first part, change the division sign to a b
(DC-F‘-I')XZ(DE‘?%;(?;_‘_(H multiplication, flip the second fraction. Factorising the 2(x* - 3x - 28) by putting §§;
two numbers in brackets with x which multiply to the -28 and add to the -3 "}
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Writing the addition. Factorising the denominator of the first
fraction. Simplifying the second fraction by cancelling out the (x + 4)

RS
poes

oo
<
ot

%

50>
s
SRS
25
$900%
oodeded

o
NS
&
Aol
5%

A

Multiplying both the numerator and denominator of the first fraction by 2.
Multiplying both the numerator and denominator of the second fraction by 3. This
makes the denominators of both fractions the same so that they can be added

28 + 6X+9
6(x-7) ' 6(x-7)
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Adding the numerators. Expanding the denominator

62X +37

(Total for Question 20 is 4 marks)
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21 Vicky has a collection of medals.
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The Venn diagram gives information about the number of medals in her
collection where
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s & = {all medals}
e A = {English medals}

B = {gold medals}
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Vicky is going to take at random a medal from her collection.
2
Given that the medal is gold, the probability that the medal is English is 11

Work out the number of medals in Vicky’s collection.
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Expressing the probability that one of the gold medals is English in terms of
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SO X _2 x. There are x English medals out of the 6x - 3 gold medals. There are 6x -
0 6x-37 1 3 gold medals as adding the x and the 5x - 3 gives this. The expression in

terms of x must be equal to the value of the probability which is 2/11
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Multiplying both sides by the denominators eliminates them

6=2C <« C: Adding 6 to both sides and subtracting 11x from both sides finds that x = 6
Adding the 7x - 11, x, 5x - 3 and 34 and substituting
6 for x works out the total number of medals
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7(6)-l+ 6+5(6)-3+34

(Total for Question 21 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS

W .CG Maths.
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