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Write your answers in the spaces provided.

o
%&&%f
"\

You must write down all the stages in your working. O

1 The scatter graph shows information about the volume of traffic and the carbon monoxide S
level at a point on a road each day for 22 days. P
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One point is an outlier. s
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(a) Write down the coordinates of this point.
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The data all mostly follow a trend. There is one

<X

plotted point which is relatively far away from ) (. . e ) | i
the other points and doesn't follow the trend (1) S

For another day, 370 cars pass the point on the road. b=
SH

(b) Estimate the carbon monoxide level for this day. o

Read up to a point on the graph which is about in the middle of the S
surrounding data then read across. There is no need to draw a line of s
best fit and this can actually make it more difficult to make an estimate SRR
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Alfie says,
“Because there is an outlier, there is no correlation.”

(c) Is Alfie correct?
You must give a reason for your answer.

No

(1)

(Total for Question 1 is 4 marks)
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2 Natalie makes potato cakes in a restaurant.
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She mixes potato, cheese and onion so that
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weight of potato : weight of cheese : weight of onion=9:2:1 S

Natalie needs to make 6000 g of potato cakes. o
Cheese costs £2.25 for 175 g. SHRL
Work out the cost of the cheese needed to make 6000 g of potato cakes. S
9 + 2 + 1 works out how many parts there are in total. This number of o0 -

parts represents the total 6000g. So dividing the 6000 by this many
parts works out what 1 part of the ratio is worth. Multiplying this by 2
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works out what the 2 parts representing the cheese is worth. Dividing
this by 175 works out how many lots of 175g the cheese is. Multiplying
this by £2.25 works out the cost of this many lots of the cheese
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(Total for Question 2 is 4 marks)
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3 (a) Write 4.5 x 10° as an ordinary number.

Type into calculator

(b) Write 0.007 in standard form.

Type into calculator
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(c) Work out 4.2 x 10° + 5.3 x 10?
Give your answer in standard form.
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Type into calculator

Standard formis a x 10", where 1 < a < 10 and n is an integer. Keep dividing the
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answer by 10 until it is a number between 1 and 10 then multiply it by a power
of 10 which multiplies by 10 that many times. x10" multiplies by 10 y times

(Total for Question 3 is 4 marks)
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4 A water tank is empty.
Anil needs to fill the tank with 2400 litres of water.
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Company A supplies water at a rate of 8 litres in 1 minute 40 seconds.
Company B supplies water at a rate of 2.2 gallons per minute. s

1 gallon = 4.54 litres o

Company A would take more time to fill the tank than Company B would take to fill SR
the tank. S

How much more time? S
Give your answer in minutes correct to the nearest minute. o -
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Subtracting the time for Company B from the time for Company A works out
how many more minutes it takes. For Company A, 2400/8 works out how many
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lots of the 8 litres are needed. Then multiplying this by the time taken per lot of
8 litres works out the total time taken. For Company B, convert the gallons into
litres then divide the 2400 by this to work out how many minutes it takes
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(Total for Question 4 is 4 marks)
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The first four terms of a Fibonacci sequence are

a 2a 3a S5a

The sum of the first five terms of this sequence is 228

Work out the value of a.

In a Fibonacci sequence, the two previous terms are added to get

the next term. Work out the fifth term then add together the
first five terms. Set this equal to 228 and solve the equation
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(Total for Question 5 is 3 marks)
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4 A
6 In a bag there are only red counters, blue counters, green counters and pink counters.
A counter is going to be taken at random from the bag.
The table shows the probabilities of taking a red counter or a blue counter.
Colour red blue green pink
Probability 0.05 005 |
The probability of taking a green counter is 0.2 more than the probability of taking
a pink counter.
(a) Complete the table.
Let p be the probability for pink. p + 0.2 must be the probability for green.
Subtracting the probabilities for red and blue from 1 leaves the total probability
for green and pink added together. Add together the expressions for the
probability of pink and green and set it equal to the total probability for green
and pink. Solve the equation to find p then add 0.2 to get the probability of green @
There are 18 blue counters in the bag.
(b) Work out the total number of counters in the bag.
Let x be the total number of counters. Multiplying this by the
probability of blue expresses the number of blue counters,
which is 18. Make an equation then rearrange it to solve for x
(2)
(Total for Question 6 is 4 marks)
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The diagram shows a sector OPQR of a circle, centre O and radius 8 cm.

8cm
0J P

8cm

OPR is a triangle.

)

Work out the area of the shaded segment POR.
Give your answer correct to 3 significant figures.
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Subtracting the area of the triangle OPR from the sector OPQR leaves

the shaded segment PQR. The sector is a quarter of a whole circle.
Area of circle = 1 x radius”. Area of triangle = 1/2 x base x height
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(Total for Question 7 is 4 marks)
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(a) Using the axes below, sketch a graph to represent the statement

y is directly proportional to x

VA

A straight line with a positive gradient going through the origin

(1)

(b) Using the axes below, sketch a graph to represent the statement

y is inversely proportional to x

VA

0 ¢

Using table mode, set f(x) = 1/x. Table range, Start: 0, End: 5, Step: 1 1)

(Total for Question 8 is 2 marks)

The graph of y = 1/x is a graph in which y is inversely proportional to x
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On Monday, 12 people took 5 hours to clean a number of cars.
On Tuesday, 15 people cleaned the same number of cars.

Assuming that all the people worked at the same rate,

(a) work out how many hours the 15 people took to clean the cars.

Multiplying the 12 by the 5 works out how many hours worth of work need to be

done. Dividing this by the 15 works out how long it will take for each of the 15 people
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The assumption is wrong.

(b) How might this affect the time taken for the 15 people to clean the cars?

It would be impossible to work out an exact

time if each person works at a different rate
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10

The diagram shows two right-angled triangles ACB and DEB.

A

AD =9 cm
DE=2cm
DB =6 cm

Calculate the length of CB.
Give your answer correct to 2 decimal places.

Triangles ACB and DEB are similar as the angles in both triangles are the same. Work
out the scale factor by dividing one of the sides on the larger triangle by the same side

on the smaller triangle. Use the scale factor to work out another side on the larger
triangle. Use Pythagoras' Theorem to work out the missing side CB in the triangle
ACB. a* + b’ = ¢’, where c is the longest side and a and b are the two shorter sides

(Total for Question 10 is 4 marks)
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11 Freya writes down the value of x, correct to 1 decimal place.
She writes x = 6.4

Complete the error interval for x.

Subtracting half of the resolution works out the lower bound.

Adding half of the resolution works out the upper bound.
The resolution is 0.1 as it is correct to 1 decimal place
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(Total for Question 11 is 2 marks)

1
12 (ax®)n = 7x°

Work out the value of ¢ and the value of n.

Both parts of ax® can be raised to the power separately. (b*)’ = b*.

The power of x on both sides must be equal. First work out n. The
power of 1/n means the nth root e.g. power of 1/4 is 4th root
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13 A pattern is made from four identical rectangles.
The sides of the rectangles are parallel to the axes.
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Subtracting the width, highlighted in pink, from
the 2 lengths, highlighted in orange, works out
the distance between A and B in the x direction
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Point 4 has coordinates (3, 4) :‘:‘033’«'5}
Point B has coordinates (11, 20) S
Point C is marked on the diagram. e

Work out the coordinates of C §§2.;:§t§
You must show all your working. ;g:;gg
The x-coordinate of C can be worked out by adding 1 length of a rectangle to the x-coordinate of A. e
The y-coordinate of C can be worked out by adding 1 width of a rectangle to the y-coordinate of A. Let
L be the length of a rectangle and W be the width of a rectangle. Express the distance in the x direction g
between A and B in terms of L and W and set this equal to the actual distance. Express the distance in R
the y direction between A and B in terms of L and W and set this equal to the actual distance. SRS
Coordinates are in the form (x, y) and the distance between them in each direction can be worked out BRRER
by doing the difference between the x-coordinates and the y-coordinates. There should now be two
equations which can be solved simultaneously. Both equations should have the same number of L so &5
these can be cancelled out to leave an equation just in terms of W by subtracting them. Then W can be
found. Substituting the value of W back into one of the original equations allows L to be found
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14 Olivia and Jessica have in total half as many sweets as Fran and Gary have in total.

Fran and Gary share their sweets in the ratio 2:3
Olivia and Jessica share their sweets in the ratio 9: 1

Fran got w sweets.
Gary got x sweets.
Olivia got y sweets.
Jessica got z sweets.

Find, in its simplest form, w:x:y:z

The ratio for Fran and Gary has 5 parts in total. The ratio for Olivia and Jessica has 10
parts in total. As Fran and Gary have twice as many sweets in total, there needs to be twice
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as many parts in total in their ratio so multiply both sides of the ratio by 2. Then make the
number of parts in both ratios the same so that 1 part is worth the same in each ratio
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(Total for Question 14 is 4 marks)
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15 The graph gives the volume of water, in litres, in a container at time ¢ seconds after the
water started to flow out of the container.
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Using the graph, work out an estimate for the rate at which the water is flowing out of
the container when ¢ = 12
You must show your working.
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Draw a tangent to the curve at the point where t = 12. The gradient of the
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tangent is an estimate of the gradient of the curve at that point, which is the
rate at which the water is flowing. Gradient = (change in y)/(change in x)
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16 The curve C has equation y = x*+ 3x — 3
The line L has equation y — 5x + 4 =0
Show, algebraically, that C and L have exactly one point in common.
Substitute y for x* + 3x - 3 in the second equation to eliminate the y terms and leave an equation in

terms of x which can be solved. Simplify into the form ax® + bx + ¢ = O then solve using the quadratic
formula. Make a statement about there only being one x value and therefore only one point in common
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(Total for Question 16 is 4 marks)
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17 x is directly proportional to the square of y.
v is directly proportional to the cube of z.

z=2 whenx =32
Find a formula for x in terms of z.

xX= Kt')t Converting both proportions into equations by multiplying
y —c 7? the right sides by different letters which represent constants

Substituting y for ¢z’ in the first equation eliminates y. Simplify, rearrange

and substitute in the values of x and z to find the constants. Both k and
c are constants therefore multiplying them together is still constant.

(Total for Question 17 is 4 marks)
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18 OABC is a trapezium.
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D is the point on OB such that OD:DB =2:3
E is the point on BC such that BE:EC =1:4

ﬁ
Work out the vector DE in terms of a and b.
Give your answer in its simplest form.

0
SEEESEN,
A

DE = DB + BE. DB = 3/5 OB as there are 5 parts in total in the
ratio from O to B and 3 of these are for DB.OB=0A + AB=a + b.

Use the ratio and find BE in a similar way. Expand any brackets and
collect like terms to simplify
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(Total for Question 18 is 4 marks)
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19 At the start of year n, the number of animals in a population is P,
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At the start of the following year, the number of animals in the population is P where
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At the start of 2017 the number of animals in the population was 4000 e
At the start of 2019 the number of animals in the population was 3610 S

Find the value of the constant £.

If nis 2017, n + 1 is 2018. So to work out the population of the next year, k must be B
multiplied by the population of the current year. Multiplying the population in 2017 by k S
once expresses the population in 2018. Multiplying by k again expresses the population %

in 2019. The 3610 must be equal to this. Create an equation then rearrange to find k
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20 Pat throws a fair coin n times. BRRER
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Find an expression, in terms of n, for the probability that Pat gets at least 1 head and at 5
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The opposite of getting at least 1 head and at least 1 tail is getting all heads or all
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21 Here is a speed-time graph showing the speed, in metres per second, of an object
t seconds after it started to move from rest.
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(a) Using 3 trapeziums of equal width, work out an estimate for the area under the graph
between =1 and t = 4
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parallel sides and h is the distance between them. Adding the area
of each trapezium works out the total area of the trapeziums
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(b) What does this area represent?

1/2 (a + b) basically works out average speed. This

is multiplied by h, which is time. Speed x time = ...

(Total for Question 21 is 4 marks)
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6x3 2x* ) ) 1 )
Show that + can be written in the form ——— where r is
(9x% —144)  3(x—4) x(x+7)

an integer.

To divide by a fraction, keep the first part, change the sign and flip the second
fraction. Multiply fractions by multiplying the numerators and the denominators. Do

not expand any brackets. Instead, factorise fully and leave in this form. Then simplify
the fraction by dividing both the numerator and denominator by any factors which
are in common to both. Difference of two squares: A> - B’ = (A + B)(A - B)

(Total for Question 22 is 3 marks)
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23 ABC is a triangle.
A

Let angle ADB be y. As angles around a point on a
straight line add up to 180, angle ADC must be 180 -y

B

D is the point on BC such that angle BAD = angle DAC = x°

I) tll t iﬂ%i = :45;1
rove tna BD DC

Use the sine rule in both triangles ABD and ADC. Rearrange both equations to find what
AB/BD and AC/DC are equal to. One will involve siny and the other will involve sin(180 - y)

but these are equivalent as the sin graph is symmetrical from 1 to 180. It is possible to show
that both AB/BD and AC/DC are equal to the same thing and therefore must be equal

(Total for Question 23 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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