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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 Workout 63x24

lgnoring the decimals and multiplying 63 and 24

There were 2 decimal places in total in 6.3 and 2.4
so bringing the decimal point 2 times to the left

(Total for Question 1 is 3 marks)
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2 (a) (i) Write down the value of 5°

Anything to the power of O is 1

(ii) Write down the value of 57

57 = 5x 5 = 25 then the negative power means to do the reciprocal (do 1 over)

5 4
X
(b) Write 3 in the form 2" where 7 is an integer.

a'xa =a"Y,s02°x2"=2"""=2°

a/a’=a"Y s02°/2°=2°"?=

(Total for Question 2 is 4 marks)
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3 (a) Write 156 as a product of its prime factors.

156
\
78
\

39

Doing a factor tree for 156 by splitting each
number into factors and circling the primes

4 Some divisions to help do the factor tree

The circled primes are the prime factors.
Writing these multiplied together

2°x3%13

Doing a factor tree for 130 by splitting each
number into factors and circling the primes

The circled primes are the prime factors. Writing these multiplied
together. This expresses 130 as a product of its prime factors

2%X5X13

The highest common factor is the lowest power of each prime
2X 13 « in both of the products of prime factors multiplied together.
Where there is none of a prime, this is the lowest power

(Total for Question 3 is 4 marks)
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4 The mean length of 5 sticks is 4.2 cm.
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(a) Work out the mean length of the other 4 sticks.
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Mean = total/number, where total is the total length of all the sticks
and number is the number of sticks. Writing this as a formula triangle

From the formula triangle, total = mean x number. So multiplying the
mean of 4.2 cm by the 5 sticks works out that the total length of the
5 sticks is 21 cm. Ignoring the decimal then putting it back in after
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Subtracting the 7 cm stick from the total of 21 cm
works out that the total of the other 4 sticks is 14 cm
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From the formula triangle, mean = total/number. So dividing the total length
of the other 4 sticks by 4 works out the mean length of the other 4 sticks
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Nawal made a mistake.
The stick was not 7cm long.
It was 17 cm long.
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(b) How does this affect your answer to part (a)?
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As the total of the other 4 sticks will be less. Dividing this
total by 4 to work out the mean will give a lower mean
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(Total for Question 4 is 4 marks)
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The point P lies on the line 4B.
Use ruler and compasses to construct an angle of 90° at P.
You must show all your construction lines.

el

Scribing two arcs from point P using the same radius. Then scribing an arc from

each of these arcs to form a cross. Drawing from P to this cross constructs an
angle of 90° at P. This is basically doing an angle bisector of angle APB

(Total for Question 5 is 2 marks)
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6 The diagram shows an isosceles triangle ABD and the straight line ABC.

BA=BD

x:y=2:1

D

Work out the value of w.

Yt2y+2y

59=180
03¢
SI1'8°0
1’80

- 36
=

From the ratio, x is double y, so x = 2y. Angle BDA is also x as the base angles of an isoscel
triangle are equal. Adding all the angles together in the triangle ABD and substituting x for

Simplifying the expression of the total of the angles in triangle ABD by
collecting the like terms. Setting this equal to 180 as there are 180° in a triangle

Dividing both sides by 5 finds that y = 36

Angles around a point on a straight line add up to
180°. So subtracting angle y from 180 leaves angle w

(Total for Question 6 is 4 marks)
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7 Mano has three shelves of books.
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There are x books on shelf A.
There are (3x + 1) books on shelf B.
There are (2x — 5) books on shelf C. i~
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There is a total of 44 books on the three shelves. e
All the books have the same mass. SR
The books on shelf B have a total mass of 7500 g. 2:;‘333‘%

Work out the total mass of the books on shelf A. ey
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Adding the expressions of the number of books on each shelf gives x + 3x + 1 + 2x - 5,
which simplifies to 6x - 4, which must be equal to the 44 books as this is the total of
the books on the three shelves

bx-4 =44

Adding 4 to both sides eliminates the -4 on the left and gets the x term on its own

6> =48
Dividing both sides by 6 eliminates the 6 on the left and gets x on its own

xX =8

AIXY Multiplying the value of x by 3 works out that 3x is 24
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2%+1 Adding 1 works out that the value of 3x + 1 is 25, so there are 25 books on shelf B
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Dividing the mass of the books on shelf B by the the 25
books works out that each book has a mass of 300 g
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There are 8 books on shelf A as this is the value of x. Multiplying the mass of each
book by the 8 books works out that the total mass of the books on shelf A is 2400 g
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8 The normal price of a mattress is reduced by 40% in a sale.
The price of the mattress in the sale is £660
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Work out the normal price of the mattress.

Subtracting the 40% from the original 100%
works out that the price was reduced to 60%
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Dividing the £660 by 60 works out that 19 of the normal price is £11
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Multiplying the value of 1% by 100 works out the full 1009 of the normal price
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9 To cook rice
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the number of cups of rice (x) : the number of cups of water (y) =4:5
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(a) Use this information to draw a graph to show the relationship between the number O

of cups of rice and the number of cups of water needed to cook rice. S

X Y Y Y X XY XY Y Y XY X X X X XXX XX XXX XXX XXX XX XXX XYY X\
When there are O cups of rice, O cups of water will be needed. So plotting the point (O, 0). When there are 4 cups of <
rice, 5 cups of water will be needed. So plotting the point (4, 5). Drawing a straight line through both of these points <
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(b) (i) Find the gradient of the line drawn in part (a).
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Gradient = (change in y)/(change in x). y changes from O to 5 so )
the change in y is 5. x changes from O to 4 so the change in xis &4 £ = S —
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(i1) Explain what this gradient represents.

The number of cups of water per cup of rice

To work out the gradient, the cups of water was divided by the cups of rice. Per means to divide

(Total for Question 9 is 4 marks)
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10 The circumference of a circle is 10m.
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Work out the area of the circle.
Give your answer in terms of .
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Dividing both sides by 2

Dividing both sides by m finds the radius
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To square a fraction: square the numerator and square the denominator
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Multiplying by 1 cancels out m on the denominator. r* + 1

(Total for Question 10 is 3 marks)
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7

11 Alice recorded the number of cars going into a vill

age on each of 80 days.

The incomplete table and the incomplete box plot give information about her results.

Number of cars

Least number

300

Lower quartile

780

Median

900

Upper quartile

1200

The scale goes up 200 over 10
small boxes. 200 + 10 = 20, so

Range

1000

each small box is worth 20

range to the least number <

The greatest number is <
found by adding the <

Least

Lower

number quartile

Upper

quartile

200 400 600 800

into the village.

1000 1200

Number of cars
(a) (i) Use the information in the table to complete the box plot.

(i) Use the information in the box plot to complete the table.

On some of these 80 days Alice saw fewer than 1200 cars going into the village.

(b) Work out an estimate for the number of days Alice saw fewer than 1200 cars going

About 3/4 of the data is fewer than 1200 cars as 1200 is the upper quartile.
Dividing the 80 days by 4 then multiplying the result by 3 works out 3/4 of the days

(Total for Question 11 is 5 marks)
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12 The straight line L has equation 2y =3x -7
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Find an equation of the straight line perpendicular to L that passes through (6, —5)

Rearranging the equation of L into the formy = mx + ¢ (where m is the gradient
and c is the y-intercept) by dividing both sides by 2. The gradient of line L is 3/2

The gradient of the perpendicular line is the negative reciprocal of 3/2, which is -2/3

Rearranging to find c by adding 2/3 x to both sides and
substituting 6 for x and -5 for y from the coordinates of (6, -5)

2/3 of 6is4. Then -5 + 4 =-1

(Total for Question 12 is 3 marks)

13 Solid A and solid B are similar.

%
Vet
-
’0.4
%

doSetetalsl

<

A

=%

LG
oo

%
s
Saleletetetesst

%

255

S5

QRS
05
‘0

bt
PR

5
et

<55

%
&%
0%l

bol

%
%
%%

355

5,

<

55

bt
008
S

55

<
<

25
peset
<
555
b

%
%
<

55

25

5
et

o
%

$56%

2%

<
5558
o
o5

%

%
%

52

<
5
2R

o%

o

.,0

25
Setetelels

5
5

oo,

eohes

o0

0
355
S
Doses
%5

<
%
S5

%
5

ptet

.

B

olotess

‘oo
Sotodes
otete!

5%

The ratio of the height of solid A to the height of solid B is 2:5
The volume of solid A is 12 cm’

Work out the volume of solid B.

Cubing both sides of the ratio works out that the ratio of
=125 the volume of solid A to the volume of solid B is 8 : 125

6_3 Dividing the volume of solid A by 8 works out the value
472 of 1 part of the volume ratio. Simplifying this fraction
ix 125 Multiplying the value of 1 part of the volume ratio by 125 works out
2 the value of the 125 parts which represent the volume of solid B

Multiplying the numerator by 125

375 Cannot be dl\/lded by2 to g|Ve an ......................................................

integer so it can be left as a fraction (Total for Question 13 is 3 marks)
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14 Work out the value of 273 + 5

9+8
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The denominator of the 2/3 power means to cube root. The cube root of 27 is 3. The numerator of the
2/3 power means to square. 3 squared is 9. The power of 3 means to cube. (1/2)° = 1/8. The negative
power means to do the reciprocal (which can mean to flip the fraction). The reciprocal of 1/8 is 8
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(Total for Question 14 is 3 marks)
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15 An object falls from rest.
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Here is the distance-time graph for the distance (d metres) fallen by the object ¢ seconds
after it starts to fall.
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Work out an estimate for the gradient of the graph at ¢ =3
You must show how you get your answer.

Drawing a tangent to the curve at the point where t = 3. Gradient = (change in y)/(change
in x). Using the two end points of the tangent as these are on grid lines. y changes from O to
135 so the change iny is 135 - 0. x changes from 1.2 to 7 so the change in xis 7 - 1.2. The
vertical scale goes up 50 over 10 small boxes. 50 + 10 = 5 so each small box is worth 5. The
horizontal scale goes up 1 over 10 small boxes. 1 = 10 = 0.1 so each small box is worth 0.1 4
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135-0=135and 7-12=58

Getting rid of the decimals in the fraction by multiplying
both the numerator and denominator by 10

(Total for Question 15 is 3 marks)
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16 At the start of year n the population of a species is P,
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P,..= kP, where kis a positive constant. s

The population of the species at the start of year 1 is 8 million. e
The population of the species at the start of year 2 is 6 million. Sl

(a) Work out the population of the species at the start of year 3 S5

k=P,/P,=6/8.P;=6/8xP,. The millions can be ignored as the million is in the answer
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At the start of year 5 the value of £ is increased by 0.3 to a new constant value. TR

Louise thinks that from the start of year 5 the population of the species would increase KX
year on year. SRS
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(b) Is Louise correct? B
You must give a reason for your answer. 5

X
bt
58
Solods

X
X5
SR

0o

<
&.:32

CHRLKS
dessietetet

BSES

555

!

0.:
RIS

<
%5
&
9%
oSetedotetet

6/8 =3/4=075

<
55
o
dSodels
255585

O
%
0‘0

The value of k will be more than 1. Multiplying
by a value more than 1 will increase it
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17 (a) Factorise  6x> — 5x — 4
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2,12 for two numbers which multiply to this and add to b, which is -5. Listing out
3.8 the factor pairs of 24 until they add to -5 when one of the pair is negative
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(b) Hence, or otherwise, solve  6x*—5x—4 < 0

2x+1=0
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Solving when the quadratic is equal to 0. One of the two
3x-4=0 brackets must equal to 0. Rearranging to give the solutions of x

Sketching the quadratic. It must be u-shaped as it is positive x*. It is less than O for the
highlighted region on the graph. The point on the left where it crosses the x-axis must
be x = -1/2 and the point on the right where it crosses the x-axis must be x = 4/3
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18 Spinner A and spinner B are each spun once.
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The probability that spinner A lands on red is %

o
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1
The probability that both spinner A and spinner B land on red is 1 osari

Work out the probability that one spinner lands on red and the other spinner does not i
land on red. SR

Let B the probability that spinner B lands on red. AND means to multiply the
probabilities. So multiplying the probability that spinner A lands on red and the SEB
probability that spinner B lands on red must give the probability that both land on red
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Multiplying both sides by 4 eliminates the 1/4 on the left and finds
that the probability that spinner B lands on red is 4/24. Simplifying
this by dividing both the numerator and denominator by 4 gives 1/6
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Spinner A is red AND spinner B is not red OR spinner A is not red AND spinner B is red.
AND means to multiply the probabilities. OR means to add the probabilities. The probability
that spinner A lands on red is 1/4 so the probability that it does not land on red must be
3/4 as the probabilities must add to 1. The probability that spinner B lands on red is 1/6 so
the probability that it does not land on red must be 5/6 as the probabilities must add to 1

Doing the order of operations (BIDMAS) so multiplying the fractions first. To
multiply fractions: multiply the numerators and multiply the denominators
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The denominators of both fractions are
the same so the numerators can be added
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19 Here is the graph of y =sinx® for —180 < x < 180

YA

18 90 o 90 180 X

(a) Use the graph to find estimates for the solutions of

sinx®°=0.3 for-180 <x < 180

Drawing a horizontal line across where y = 0.3 then reading down where the graph meets this
line. The horizontal scale goes up 30 over 5 small boxes. 30 + 5 = 6, so each small box is worth 6

(b) Write down a value of x such that

sin(x +20)° =0 for—180 < x < 180

X X X XY X X X X X X X X X X X X X XX XXX XXX XXX XXX XXX X

From the graph, sinO = 0. So x + 20 = 0 and rearranging this finds that x = -20. This is within the range of x
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(Total for Question 19 is 3 marks)
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20 Here is triangle ABC.

Find the size of angle ABC.
You must show all your working.

o=b+C-2bCcosA

-2bCcCOSA=a*-b -¢*

2 2 2
A:a-b-c
COSP="Zhc

(sF)-10-5
2XI0X5

5cm

10cm

5\/7 cm

A
Side a is opposite angle A

The sine rule cannot be used as there are not two opposite
pairs of sides and angles. So writing down the cosine rule

Rearranging to make cosA the subject. First subtracting b’ and ¢’ from both sides

Dividing both sides by -2bc makes cosA the subject

Substituting in the values into the right side of the equation

X
N
A

(5[7)=5x([7)?=25x7

10% = 100 and 5° = 25. Subtracting both of these combined

-2 x 10 x 5 = -100. Simplifying the fraction

(Total for Question 20 is 4 marks)

Listing out the angles of O, 30, 45, 60, 90. Writing 4, 3, 2, 1, O under these.
Square rooting these and putting them over 2 finds that cos60 = 1/2

Sketching a cos curve to work out where on the graph it would be equal

to -1/2.1f cos60is 1/2, cos120 must be -1/2 as 120 is 60 before 180
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This is the general equation of a circle with
its centre at the origin: x* + y* = r’, where r
is the radius. 169 = 13° so the radius is 13

21 (a) On the grid, draw the graph of x* + > = 169

(2)
(b) Use your graph to find estimates for the solutions of the simultaneous equations
X4y’ =169
2y=3x

Rearranging the second equation to make

y the subject by dividing both sides by 2 x=72 and x=-72

Y=10.8 9=-10.8

(Total for Question 21 is 5 marks)

Drawing the graph of y = 3/2 X then finding the coordinates where the two graphs cross
finds estimates for the solutions of the simultaneous equations. When x =0,y = 3/2 x0 = 0,

so plotting the point (0, 0). When x = 6,y = 3/2 x 6 = 9, so plotting the point (6, 9). Itis a
straight line so getting a ruler and drawing a line through these two points completes the
graph. The scales go up 2 over 5 small boxes. 2/5 = 0.4, so each small box is worth 0.4

J
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22 The 2nd term of a geometric sequence is 3 + 2 V2
The 3rd term of the sequence is 13 +9 V2
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Find the value of the common ratio of the sequence. g
%

Give your answer in the form a + Jb where a and b are integers. ot 8

You must show all your working. o
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%% %%
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The common ratio is what each term is multiplied by to get to the next term

in the sequence. Let r be the common ratio. (2nd term) x r = (3rd term), so e
r = (3rd term)/(2nd term). Writing this then rationalising the denominator §§t§§§
by multiplying both the numerator and denominator by 3 - 212 (which is the
same as the denominator but the plus has become a minus)

(13+92)(3-22)
(2+2]2)(3-2/2)
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Collecting like terms S5

The denominator was 1 and dividing by
1 has no effect so it can be ignored
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(Total for Question 22 is 4 marks)
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