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Answer all questions in the spaces provided

1 Circle the point that lies on the curve  y = X% —4x + 1
: [1 mark]
(D -4(1)+1-6|
Substituting in the x-coordinate (which is the same for all options)
into the equation to work out which y-coordinate is correct
2 The height of a tree is 12 metres, correct to the nearest metre.
Circle the error interval.
[1 mark]

11.5 m < height < 12.5 m

11.5 m < height < 12.5 m 11.5 m < height <12.5 m

The height can be equal to 11.5m as this rounds up to

12m but can't be equal to 12.5m as this rounds up to 13m

M .CG Maths.
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3 2a is five times bigger than b.
Circle theratio a:b
[1 mark]
10:1 1:10 @ 2:5
2a = 5b, so a could be 5 and b could be 2
4
g
A B
Which of these represents the shaded region?
Circle your answer.
[1 mark]

AUB (ANBY AU B
The shaded region is the intersection of A and B

Turn over for the next question

Do not write
outside the
box

Turn over »
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less than 4 cm from A

and

nearer to B than to C.
Label the region R.

Show all your construction lines.

Using ruler and compasses, show the region inside the grid that is

Do not write
outside the
box

[3 marks]

The region doesn't
need to be shaded but
is shown in green

&
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___________________________________________

» Set the compass with a radius of 4cm
» and scribe an arc around A to indicate
all points which are 4cm from A

Construct the perpendicular bisector of line BC to indicate all
points which are an equal distance from B and C. Set the
compass to a radius which is greater than half of the distance

from B to C then scribe arcs from B and C. Draw a straight
line through both of the points where the arcs meet

0 4
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Beth drives 200 miles in 4 hours.
She drives the first 18 miles at an average speed of 36 mph

Work out her average speed for the rest of the journey.
d . ; This is the formula triangle ;
S €7 \ for speed, distance and time
A A A A A AT
200-18 S 20 e e e se e a e
8 ) From the formula triangle, speed = distance/time. 18
({' ~ 38 \; miles has been done in the first part of the journey and

[3 marks]

there are 200 miles in total so the distance for the rest
of the journey is 200 - 18. The whole journey takes 4
hours so subtracting the time for the first part of the
journey leaves the time for the rest of the journey. From
the formula triangle, time = distance/speed so 18/36
works out the time for the first part of the journey

LA A A A A AN

Answer 52 mph

Turn over for the next question

Turn over »
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7 The diagram shows rectangle ABDE and right-angled triangle ABC.
AC=17cm
BC=8cm
Not drawn
A E accurately
17 cm
u
B 8 cm (& D
BC:CD=1:2

Work out the area of rectangle ABDE.

[4 marks]
2 z 4
A+ [7 =C Pythagoras' Theorem can be used to work out side AB
as there are two sides in the right-angled triangle ABC
A=lct- Lz Subtracting b’ then square rooting both sides to

, make a (which represents side AB) the subject

there are 3 parts in total in the ratio so multiplying 8 by 3
works out the length BD. Area of rectangle = length x width
so both of these are multiplied together

Answer 36 O cm?

L .CG Maths.
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(Y X X X XXX XXX XXX XXX XXX X
W % (8 XS) : Substituting 17cm for c (as c is the longest side) and 8cm for

b in the equation above to find side AB. This gives the width
t of the rectangle. BC is represented by 1 part of the ratio and
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8 On the axes, sketch the curve y = ¥ -2

You must show the coordinates of the y-intercept.
[2 marks]

=Y

0

y = X’ is a typical graph. Subtracting 2 translates

the graph downward 2 in the y direction

We could use the calculator to create a table of values, roughly
plot the points on the graph then join them up with a curve.

Press Menu then 3 to go to table mode. Set f(x) = x° - 2,
ignore g(x), start: -5, end: 5, step: 1

Turn over for the next question

Turn over »
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9 In a sport, injury time is added time played at the end of a match.
The table shows the injury time, ¢ (minutes) played in 380 matches.
Injury time, 7 (minutes) Frequency

0<t<?2 59 S9
2<1<4 158 27 «{59+
4<tK6 106
6<t<8 45
8<t<10 12

9 (a) Circle the two words that describe the data.

discrete ungrouped

Time is continuous as it could be any value. It isn't discrete, which means it can

[1 mark]

only be certain values. The time is grouped into intervals (0 < t < 2, for example)

9 (b) Which class interval contains the median?

You must show your working.

[2 marks]
|
3891 - 1905

Using the formula (n + 1)/2, where n is the number of data points, works out which value is
the median. So the median will be halfway between the 190th and 191st value. The first 59

values are in the first category. The first 217 values are in the first two categories. As 217
is the first cumulative frequency above 190.5, the median must be in the second category

Answer Z <tg q"

Do not write
outside the
box
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9 (c)

What percentage of the matches had more than 6 minutes of injury time?

4SS+ 12 [2 marks]
220 A>< (00

Both the 6 <t < 8 and 8 <t < 10 are more than 6 minutes. The total frequency for

both of these categories is found by 45 + 12. Expressing this as a fraction of the total
number of games then multiplying by 100 to convert the fraction into a percentage

10

Answer 15 %

x is an integer.
4 <x<K2
and
2<x+3<9

Work out all the possible values of x.
[3 marks]

—} é < 6 Subtracting 3 from all sides of the second

\( inequality gets x on its own in the middle j

The smallest integer which satisfies both
inequalities is -1 as -1 < x and -4 is less than
this. The largest integer which satisfies both
tinequalities is2asx < 2and9is greater than?

K[ this. Listing these and all integers in betweenj

v
Answer "’ ,O,l ,2_

Do not write
outside the
box

09

Turn over »
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1 Joe and Kyle share an amount of money in theratio 7 :n

Joe gets 35% of the money.

Work out the value of n.

(00-35 [2 marks]
) 100 - 35 works out the percentage which Kyle gets. 35 is divided by
5 to get 7 so the percentage for Kyle needs to be divided by 5 too
Answer 1 3
12 A biased coin is thrown 250 times.

The relative frequency of Heads is worked out after every 50 throws.

Total number of throws 50 100 150 200 250

Relative frequency 0.4 0.29 0.4 0.32 0.3

Circle the best estimate of the probability of Heads.

0.32 0.342 0.4

The more times it is thrown, the more likely the

[1 mark]

relative frequency will be an accurate probability

L .CG Maths.
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outsd the
13 The amounts spent on clothes by 40 boys and 40 girls in one month were recorded. box
The table shows information about the amounts spent by the boys.
Amount, x (£) Midpoint Number of boys
0<x<20 [ O 22 220
20 < x < 40 20 9 270
40 < x <60 SO 6 5 OO0
60 < x < 80 70 3 7 [ O
Each category has a range of 20. 20/2 = 10 so adding 10 Total = 40 | 000
to each of the smallest values works out the midpoint
The mean for the girls was £35
Estimate the mean for the girls as a percentage of the mean for the boys.
[5 marks]
3—5 % ‘OO
1000~ 40 Midpoint x frequency (number of boys) gives
T ? the total for each category. Adding these all
\ together gets the total amount spent
Mean = total/number. The total is 1000 and the number is 40. So 1000 + 40 works out
the mean for the boys. 35/(mean for the boys) expresses the mean for the girls as a
fraction of the mean for the boys and multiplying it by 100 converts it into a percentage
Answer ' LFO %
8

L .CG Maths.
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14 Ali and Mel are making 3-digit codes.
The digit 0 is not used.
Ali only uses odd digits.
Mel only uses even digits.

14 (a) Ali can make x more codes than Mel.

Assume that digits cannot be repeated.

Work out the value of x.
[3 marks]

x is the difference between the number
of codes Ali can make and Mel can make

(5X 4 x3)-(4+x3x2)

Mel can use the digits 2, 4, 6 and 8.
There are 4 possibilities for the first
digit, 3 for the second (as digits cannot
be repeated) and 2 for the third. Using
the product rule for counting,
multiplying together the number of
possibilities for each digit gives the
overall total amount of possibilities

Ali can use the digits 1, 3,5, 7 and 9.
There are 5 possibilities for the first
digit, 4 for the second (as digits cannot
be repeated) and 3 for the third. Using
the product rule for counting,

multiplying together the number of

possibilities for each digit gives the
overall total amount of possibilities

Answer 36

14 (b) In fact, digits can be repeated.

What does this tell you about the actual value of x? digits is the same as the first digit

Tick one box.

I5x5x5-4x4x4 =61 [1 mark]

/ It is bigger than my answer to part (a)

It is smaller than my answer to part (a)

It is the same as my answer to part (a)

1B/M/Jun19/8300/2H
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Do not write
outside the
15 Here is line L and the graph of y=x—1 box
The scales of the axes are not shown.
VA
HAH A y=x =1
NN < AN
x = O on the y-intercept. So "} | H-HHH
y=0-1=-1 Every 5small 7y NN
boxes represents 1 in the 'y 2 “THTETT %
direction i
L
Work out the equation of line L.
[4 marks]
O=2C-| y = 0 on the x-intercept. Substituting this intoy = x - 1 and
X = | ‘\% rearranging to find x shows that the line crosses the x-axis
— at 1. Every 10 small boxes represents 1 in the x direction
The general equation of a straight line is y = mx + ¢, where m is the gradient
and c is the y-intercept.
The gradient is (change in y)/(change in x). From the point (0, 3) to (2, 0),
y has gone downward 3 so the change iny is -3. The change in x is 2.
By filling in the scale on the graph, the y-intercept is 3
_ =3
Answer Y= =+ 3
8

Turn over »
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16 ABC and ACD are triangles.
B Not drawn
accurately
A
19cm
36°]
&
C 14 cm 4
The area of ACD is 80.5 cm?
Work out the area of ABC.
Give your answer to 3 significant figures.
[4 marks]

Area of triangle = 1/2 x base x height. Rearranging
the formula to make the height CA the subject

[ 30.S . ‘\(k: Area of triangle = 1/2 absinC. Cis
> X
zX 17 XSin36 the angle between the sides aand b

Substituting the
height CA for b

Answer 6 (‘l' Z cm?

1B/M/Jun19/8300/2H
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17

p =68.3 correct to 1 decimal place.

b=8.7 correct to 1 decimal place.

Work out the lower bound for m.

(633-%)-2(87+4
2

[3 marks]

a

The resolution (how much it goes up by) of 1 decimal place is 0.1. Dividing this by
2 and subtracting it from 68.3 works out the lower bound for p and adding it to 8.7
works out the upper bound for b. p needs to be as small as possible and b needs to
be as large as possible (as it is being subtracted) to get the lower bound for m

Answer ZS 375

Turn over for the next question

Do not write
outside the
box
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18 In a bag there are blue discs, green discs and white discs.

There are four times as many blue discs as green discs.

number of blue discs : number of white discs =3 : 5
One disc is selected at random.

Work out the probability that the disc is either blue or white.

B q \A/ Writing the ratios of blue to green (which is 4:1 as there are are four times
4 ‘ as many blue discs as green discs) and blue to white. Both ratios have blue
in common. A common multiple of 4 and 3 is 12. Multiplying all sides of
3 5 the first ratio by 3 and all sides of the second ratio by 4 combines the

ratios together as it makes the number of parts representing blue the same
1213120 OO A A A AN I AN A NI AN

[3 marks]

(Total number of counters which are either blue or white)/(total number of counters)

expresses the probability as a fraction

(12 + 20)/(12 + 3+ 20)]

Answer 35

1B/M/Jun19/8300/2H
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19 Work out the area of the trapezium. box
Not drawn
accuratel
11 cm y
||
>oC
64°
N []
I4_> 15¢cm
l.r
y y [4 marks]

/
(@) A o/ _ :
S HC HT A Right-angled trigonometry can be used to work out x.

| Listing out SOH CAH TOA as formula triangles then ticking
z ( IS+ l))(&()\f\é({'x Lﬂ t O and A (as we have the adjacent and are finding the

R % opposite) tells us that we can use the tan formula as it has
two ticks. Covering O (as we are trying to find the opposite)
\ ([ tells us that the opposite = (tan of the angle) x adjacent

Area of trapezium = 1/2 (a + b)h, where a and b are
the parallel sides and h is the distance between themj

106.6 cm?

Answer

Turn over for the next question

Turn over »

L .CG Maths.
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20 Expressions for consecutive triangular numbers are X
n(n+1 n+1)n+2
(n+h) (14 D@+2)
2 2

Prove that the sum of two consecutive triangular numbers is always a square number.
[4 marks]

z 2
n+n+n t2n +N+2 The denominators of the fractions are the same so the

tnumerators can be added to express the sum. Expanding
the brackets. Only the numerator is shown here

numerator. Now showing the denominator

N+ 2n + |

Dividing all the terms on the numerator
by 2 to cancel out the denominator

XY X X XX XXX XXX XXX X X XX
[/\+ IY - } Factorising to express as a bracket squared (which is a

\.square number). Two numbers which add to 2 and multiply
to 1 are 1 and 1. Putting these in brackets with n but as
. both brackets are the same it can be squared instead

LA OO A A A A A A A A I A AN A

1B/M/Jun19/8300/2H
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21 A solid shape is made by joining two cones.

Each cone has the same radius.

One cone has slant height = 2 x radius

The other cone has  slant height = 3 x radius

The total surface area of the shape is 57.871 cm?

Curved surface area of a cone = 7tr/  where r is the radius and [ is the slant height

Work out the radius.

[3 marks]

TXX2r+T1T X/ X3

Expressing the total surface area of
the shape in terms of the radius, r

Y XX XXX XXX XXX XY XY XY XYY

AN A A A AN NN AN AN NN
A Rearranged to make the radius, r, the subject
p—

c=[%

Answer 3 (l' cm

Turn over »

1B/M/Jun19/8300/2H
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2z t Simplifying the expression of the surface area in terms of
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surface area of A : surface area of B=16: 25

Work out volume of A : volume of B

Circle your answer.

4:5 16 : 25 256 : 625

Surface area is a squared dimension. Square rooting both sides of

the ratio to get the ratio of the lengths gives 4 : 5. Volume is a
cubed dimension so cubing both sides of the ratio gives 64 : 125

22 Show that (5J§— \/E)Z simplifies to an integer.
[3 marks]

75 - éO + lZ Expanding the square bracket using 'square the first term,

double the product of the two terms, square the last term".
27 (5B =5x5xBx3=25x3=75

t 2x5Bx-[12=-1036=-10x6 = -60
(-12) =12
23 A and B are similar cuboids.

[1 mark]

L .CG Maths.
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24 Here is a sketch of the curve y = X2+ 4x — 12

VA

Marking the solutions of x onto
the graph. The quadratic is less
than O below the x axis and
between the two values of x

Work out the values of x for which ¥ +4x-12<0

Give your answer as an inequality.

(+6)(x-2)=0

Factorising to solve when the quadratic is equal
t to 0. Two numbers which multiply to get -12 and

add to get 4 are 6 and -2. Put these in brackets
with x. Eitherx + 6 =0o0rx-2=0.x=-60orx=2

[3 marks]

Answer “6<DC<Z_

Do not write
outside the
box

Turn over »

LT .CG Maths.

1B/M/Jun19/8300/2H




22

25

A sample of 50 eggs is taken from Farm A.

The table shows information about the masses of the eggs from Farm A.

Farm A
Mass, m (grams) Frequency
53 <m < 58 8
58 < m < 63 19
63 <m < 68 15
68 <m <73 8

A sample of 50 eggs is taken from Farm B.

The histogram shows information about the masses of the eggs from Farm B.

Frequency
density

Farm B

3.0

2.5

2.0

1.5

1.0

0.5

o.ob+'\/‘

50

55 60 65

70 75 80 85 90

Mass (grams)

Y

2 2

.CG Maths.
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For medium eggs, 53 g<mass<63g
The Farm A sample has more medium eggs than the Farm B sample.

Using the table and the histogram, estimate how many more.

You must show your working.

From the table for Farm A, ’
both the first two categories

[4 marks]

Do not write
outside the
box

(8'{‘ ’9) - (2 X l + 8 X Z)'\C Subtracting the estimate of the number of medium eggs

X from Farm B from the number of medium eggs from Farm
A works out the difference, and therefore how many more

have masses which are ‘ Frequency = class width x frequency density. Splitting the first bar from 53 to

classed as medium eggs

Answer 9

Turn over for the next question

55 gives a class width of 2 and frequency density of 1. Splitting the second
bar from 55 to 63 gives a class width of 8 and a frequency density of 2

L .CG Maths.
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26

(x+5)x+2)(x +a) = x>+ bx® + cx — 30

Work out the values of the integers a, b and c.

[3 marks]
st 254520 410+ Con0e
(2C*+ 7€+ 10) (2 + 0 )« C o i o and smolfying Puting

back into the left side of the original identity

Do not write
outside the
box

DCB+ O\IZ"/‘ 7.7(,2"“ 70 + on_{_ ’O&%Expandingthe brackets

A A A A AN

O+ (7 + X)X +(7a+10)>C + [0

Writing in the same form as

the right side of the identity

IO = - 30 Equating coefficients of the left

\( and right sides of the identity )

a= B [55710-7

7+a=bso7-3=b

2 4

.CG Maths.
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Equating coefficients of the left
and right sides of the identity.
7a+10=cso7(-3) +10 =c
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27 2x box

Work out the value of f'1(3) + f(-0.5)

( . . [5 marks]
2y | Swapping f(x) with x and x with y. Inverse
xX = g ' ° \( function is basically when the x and y-axis switch
5(x+1) -1
= o
z £ ( ) C Rearranged to make y the subject by adding 1, multiplying by 3

R 5 then dividing by 2 on both sides. Replacing y back with f*(x)

5(32+ ) -(-(2‘('2’5) - |) 44( Substituting 3 for x in f*(x) and -0.5 for x in f(x)%

Answer 8 . g

END OF QUESTIONS
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