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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 ABC is aright-angled triangle.
A
19cm
10cm
C |_B
Work out the length of CB.
Give your answer correct to 3 significant figures.
CB? + 107 = 19% < Pythagoras' Theorem can be used. a’ + b’ = ¢’, where a and b are the shorter sides
a and c is the longest side. Substituting CB for a, 10 cm for b and 19 cm for ¢
CB? = 261 «——{Subtracting 10° from both sides|
Square rooting both sides gets CB on its own. Formatting the
answer as a decimal and rounding 16.15... to 2 significant figures -cm
(Total for Question 1 is 2 marks)
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2 (a) Write 90 as a product of its prime factors.
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(b) Write down the lowest common multiple (LCM) of 4 and B.
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The lowest common multiple can be found by multiplying
the highest power of each prime factor in both A and B

| 22x 37

bt

D
AR KA

|A|ternative|y the calculator may be able to give the LCM without having to do this method|
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(Total for Question 2 is 3 marks)
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3 The number of hours, H, that some machines take to make 5000 bottles is given by

H = 7—2 where n is the number of machines.
n

On Monday, 6 machines made 5000 bottles.
On Tuesday, 9 machines made 5000 bottles.

The machines took more time to make the bottles on Monday than on Tuesday.

How much more time?

7—62 =12 <—|n is 6 on Monday. Substituting this into the formula finds that it took 12 hours on I\/Iondayl
72 ; — — . :
5 =8 <—|n is 9 on Tuesday. Substituting this into the formula finds that it took 8 hours on Tuesdayl
17-8 Subtracting the 8 hours it took on Tuesday from the 12 hours it took on Monday works
out the difference and so how much more time it took on Monday than on Tuesday
L
(Total for Question 3 is 2 marks)
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4 There are only red discs, blue discs and yellow discs in a bag.
There are 24 yellow discs in the bag.

Mel is going to take at random a disc from the bag.
The probability that the disc will be yellow is 0.16
the number of red discs : the number of blue discs = 5:4

Work out the number of red discs in the bag.

Let T be the total number of discs. Multiplying T by the
probability of yellow will give the number of yellow discs

T=150 <—|Dividing both sides by 0.16 works out that T, the total number of discs, is 150

Subtracting the 24 yellow discs from the 150 total
discs works out that there are 126 red and blue discs

0.16T = 24 <«

150 - 24 «—

196 = 9 5 + 4 = 9 parts in total in the ratio. These 9 parts represent the 126 red and
‘ blue discs. So dividing 126 by 9 works out that 1 part of the ratio is worth 14

Multiplying the value of 1 part of the ratio by the 5 parts representing red works

14 %5 out that the 5 parts representing red is worth 70. So there are 70 red discs

(Total for Question 4 is 4 marks)
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5 (a) Complete the table of values for y =x" —x

X -2

-1

0

b% 6

2

0

0 2 6

|Using table mode on the calculator, set f(x) = X° - X Start: -2. End: 3. Step: 1| Q)

b) On the grid, draw the graph of y =x>—x for values of x from —2 to 3
( g graph of y

x5

'

(98]

[\

o 4

|P|otting the points from the table of values and joining them up with a curvel Q)

(c) Use your graph to find estimates for the solutions of the equation x* —x =4

Y has been replaced with 4. So drawing the line of y = 4 and finding
the X-coordinates where the graph drawn in (b) meets this

2

(Total for Question 5 is 6 marks)
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| 6 Andy, Luke and Tina share some sweets in the ratio 1:6:14
< . . 3
T Tina gives 7 of her sweets to Andy.

. . 1
S Tina then gives 12 5 % of the rest of her sweets to Luke.

o
ST . [o)
e Tina says, 12.5%

ot “Now all three of us have the same number of sweets.”

SIS Is Tina correct?
o You must show how you get your answer.

gzzo:gg;? |Assume that Andy has 1 sweet, Luke has 6 sweets and Tina has 14 sweets|
q%ﬁ&&
’ % x 14 «————|This works out that 3/7 of Tina's sweets is 6. So Tina gives 6 sweets to Andy|

A=1+6=7 <—|Adding the 6 sweets to the 1 which Andy has works out that Andy now has 7 sweetsl
14 - 6 «———{Subtracting the 6 sweets from the 14 which Tina had works out that Tina now has 8 sweets|

x| 1o 5 Putting the 12.5% over 100 converts it to a fraction, which when
2:2;5.:: —= x 8 «——multiplied by the 8 sweets Tina now has works out that 12.5% of
:f&z}i?ig 100 the rest of Tina's sweets is 1. So Tina gives 1 sweet to Luke
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6 + 1 = 7 «{Adding the 1 sweet to the 6 which Luke has works out that Luke now has 7 sweets|

= T=8-1=7 <—|Subtracting the 1 sweet from the 8 which Tina has works out that Tina now has 7 sweetsl

“E | Ves They all have 7 sweets (given the assumption at the start). As it is ratio, they
S could all have any multiple of 7 but will always have the same number of sweets
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(Total for Question 6 is 4 marks)
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7 ABCD is a quadrilateral.

4x + 15 4x + 8

2x + 15 3x-3
A D
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All angles are measured in degrees.
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Show that ABCD is a trapezium.

L4X + 4X + 2X + 3X=13xand 15 + 8 + 15 - 3 = 35. So the total of the angles is 13X + 35,
which must equal to 360° as there are this many degrees in a quadrilateral

13X = 325 «——{Subtracting 35 from both sides to get the X term on its own| S
X=25 < {Dividing both sides by 13 gets X on its own| Gk
A = 2 x 25 + 15 «—{Substituting 25 for X in 2X + 15 finds that angle A is 659 s
65 :o‘oioﬁ‘:

4 x 25 + 15 «—{Substituting 25 for X in 4X + 15 finds that angle B is 115 Sy

09¢
255
ete!
25
55

13X + 35 = 360 «—

B
65+ 115 =180 <—|Adding angles A and B gives 180, meaning that they are co-interior anglesl SIS

As the angles are co-interior. So the quadrilateral must be a trapezium as it has e
AD is parallel to BC «{one pair of parallel sides. Angles B and C cannot be co-interior as C would be less | "
than 65° and adding this to B would not give 180°. So it cannot be a parallelogram| =3
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(Total for Question 7 is 4 marks)
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8 A playground is in the shape of a right-angled triangle.
R
-
P 0

Dan makes a scale drawing of the playground.

He uses a scale of 1 cm represents Sm

The area of the playground on the scale drawing is 28 cm’

The real length of OR is 40m

Work out the real length of PQ.
4058« Every 5 mis represented by 1 cm so dividing the real length of QR

o7 by 5 works out that QR is represented by 8 cm on the scale drawing
1 Area of triangle = 1/2 x base x height. Let b be PQ, the
2 b x 8 base. QR is the height and is 8 cm on the scale drawing

B Simplifying the expression of the area of the triangle on the scale
4b =28 drawing. 1/2 x 8 = 4. Then setting equal to the actual area of 28 cm’
b=7 <—|Dividing both sides by 4 finds that b, PQ on the scale drawing, is 7 cm|

1 cm represents 5 m so multiplying the length of PQ on the
/%5 scale drawing by 5 works out that the real length of PQ is 35 m
- > N m
(Total for Question 8 is 3 marks)
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9 A number N is rounded to 2 significant figures.
The result is 7.3 S
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(a) Write down the least possible value of .

The 5 after the 2 causes it to round up to a 3 so it becomes
7.3 to 2 significant figures. It cannot be any smaller than this

KA

Leila says,

“The value of N cannot be greater than 7.349 because 7.350 would round up to 7.4” e

<
s
SO

29t
ool

SRR
Batetes
)
bt
0%

(b) Is Leila correct?
You must give a reason for your answer.
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(Total for Question 9 is 2 marks)
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~ | 10 The diagram shows two right-angled triangles.

s 1+x

s ot 7—2x 4

5 e All lengths are measured in centimetres.
e Given that

Q0 .
S5 sina = tanb

5%
bt
4%

work out the value of x.
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@) A O Right-angled trigonometry can be used to express sina and tanb
SHCHTA in term of X So writing SOH CAH TOA as formula triangles
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From the SOH formula triangle, sina = opposite/hypotenuse. 7 - 2X is the opposite
7-2X  1+X <_and 8 is the hypotenuse. From the TOA formula triangle, tanb = opposite/adjacent.

8 Ly 1 + Xis the opposite and 4 is the adjacent. Setting the expression of sinain terms
A of X equal to the expression of tanb in terms of X
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Sl Multiplying both sides by 8 and then multiplying
g _ — + <
L= 28 - 8x= 8+ 8X both sides by 4 to eliminate the denominators

8 + 16X +«——{Adding 8X to both sides to get all the X on the same side]
16X «—{Subtracting 8 from both sides to get the X term on its own|
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8 [Dividing both sides by 16 gets X on its own|— x = 1.25

(Total for Question 10 is 3 marks)
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11 The frequency table gives information about the weights of 60 parcels. 5%
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Weight (wkg) Frequency

0<wg?2 7

2<w<4 21

4 <w<6 15
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(a) Complete the cumulative frequency table.
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Weight (wkg) Cumulative frequency S5

0<w<?2 7

Adding the
frequencies as they go.
7+21=28
0<w<6 43 28 +15 =43

43 +11 =54
0<w<8 54 54 + 6 = 60

0<w<4 28

0<w<10 60

(1)
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(b) On the grid opposite, draw a cumulative frequency graph for your table.
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Plotting the cumulative frequencies at the end point of each interval
then joining them up with a series of straight lines or a curve
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60

50

40
Cumulative
frequency

30

20

10

[
»

0 2. 4 6 8 W 10

Weight (wkg) [This scale goes up 2 over 10 small boxes.
2 +10 = 0.2, so each small box is worth 0.2

(c) Use your graph to find an estimate for the interquartile range.

6.4-238 v

15 is roughly 1/4 of the way through the 60 parcels so reading across from the cumulative
“{frequency of 15 to the line then down estimates that the lower quartile is 2.8 (to the
“|nearest half a box). 45 is roughly 3/4 of the way through the 60 parcels so reading across
from the cumulative frequency of 45 to the line then down estimates that the upper quartile| 3.6 ke

is 6.4 (to the nearest half a box). Interquartile range = upper quartile - lower quartile Q)

(d) Use your graph to find an estimate for the number of these parcels with a weight
greater than 7.4kg.

Reading up from 7.4 to the line then across estimates that 50 parcels (it is less
than 51 so it hasn't quite reached the 51st parcel) have a weight less than 7.4 kg.
So this leaves 10 parcels which would have a weight greater than 7.4 kg

(Total for Question 11 is 7 marks)
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12 fis inversely proportional to d”
f=3.5 when d=8

(a) Find an equation for f'in terms of d.

k
B
k=35 x &° <—|Multip|ying both sides by d” gets k on its own. Substituting 3.5 for f and 8 for d|

f <—|Writing the proportion as an equation, using k to represent a constantl

|Substituting the value of k back into the original equation|—> f=

(b) Find the positive value of d when /= 10
Give your answer correct to 3 significant figures.

fd> = 224 <—|Mu|tip|ying both sides of the equation by d’ to eliminate d as the denominator

p _ 224
d'1o

d=+224 <—|Doing the positive and negative square root to eliminate the power of 2|

«—Dividing both sides by f to get d on its own. Substituting 10 for f|

[lgnoring the negative solution as it is asking for the positive valueP> 4 = 473

(Total for Question 12 is 4 marks)
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On the grid, shade the region R that satisfies all the following inequalities.
x <2 y=>-3 y<2x+1 3x+2y<6

Label the region R.

2y <6 - 3X
>|Rearranging the fourth inequality to make y the subjectl
y<3-15X

(Total for Question 13 is 3 marks)

A: Drawing the line of X = 2. Crossing out to the right of this line as X is less.
B: Drawing the line of y = -3. Crossing out below this line as Yy is greater.

C: Drawing the line of y = 2x + 1. Crossing out above this line as Yy is less.

D: Drawing the line of y = 3 - 1.5x Crossing out above this line as Y is less.

All of the lines are solid (not dashed) as they involve equal to in the inequalities.
The region R is where it is not crossed out

—
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4 A
14 The graph shows the velocity of a car, in metres per second, ¢ seconds after it starts to
slow down.
A
30
25
20 Splitting the area under the curve into 3
strips of equal width for (b), shown in pink
Velocity (m/s)
15
10
|Drawing a tangent to the curve at t = 5
5
This scale goes up 5 over 10
small boxes. 5 + 10 = 0.5 so >
each small box is worth 0.5
0 2 4 6 8 T 10 !
Time (¢ seconds) This scale goes up 2 over 10}
small boxes. 2 + 10 = 0.2 so
(a) Calculate an estimate for the acceleration of the car when 7 =15 each small box is worth 0.2
You must show all your working.
Acceleration on a velocity-time graph is the gradient of the line.
0 - 185 |The tangent has the same gradient as the curve at t = 5. Gradient
74 -0 = (change in y)/(change in X). Using the two points at the end of
the line. y changes from 18.5 to O and X changes from O to 7.4
...................... 2.0 S
3
L J
16
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(b) Work out an estimate for the distance the car travels in the first 6 seconds after it
starts to slow down.
Use 3 strips of equal width.

1 1 1 Adding the areas of trapezium A, B and C estimates
> (25 +16) x 2 + > (16 +9) x2 + 5(9 + 4) x 2 «—{the area under the curve for the first 6 seconds,

which is an estimate of the distance travelled

4 4 4
Area of Area of Area of

trapezium A trapezium B trapezium C

1 ; ;

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

L
X R
O

(Total for Question 14 is 6 marks)
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15 Given that a is a prime number, rationalise the denominator of

B3,
%
2R

1
Ja +1

%
% 5%%
be%6%s

S Give your answer in its simplest form.

|1 @
= |@a+1 @-1 .
P Expanding.
s
z 1(a-1)=@_a-1
CXELK?
o | m@m-1 Ax@=a

G0 a_.la"'.]a_l jax_l:_ja Ja_l
R 1 x@=a |-Ja +[a cancels out|—> _—
o - St T
.J¥¥b 1x-1=-1

53 (Total for Question 15 is 2 marks)
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<—|Multiplying by the denominator over the denominator but flipping the + to —|
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16 Solve (4x —3)(x + 5) < 0 «—{Solving for (4x — 3)(x + 5) = 0 to begin with|

<A

<%
oo
0%

<
5
oded

00
555

4X - 3 = O «+{One of the two brackets must be O in order to multiply to O] Lo

4x =3 <—|Adding 3 to both sides gets the X term on its own| IR
X=0.75 <—|Dividing both sides by 4 gets X on its own| S
X + 5 = O «—{One of the two brackets must be 0 in order to multiply to O] S
X = -5 «——{Subtracting 5 from both sides gets X on its own| S

Drawing a sketch of the graph. Expanding the brackets would give 4X’ so the §§§:¥§§
<+—quadratic graph must be u-shaped. The two points where it crosses the X-axis ??»33%5

— . PN
(where is is equal to 0) must be X = -5 (on the left) and X = 0.75 (on the right)

T
4

W
I
X7
A
X X

O

‘0@:0:0 &
a

&Qﬁ%

050>
grotese
kL
Oavob
550

¢
5
Y
P
2L

%
%

0%
2L

R
%
0505
305
55
SR

%%
%

R

2R
2505
5

GO0
SR
205

Desssueatelere!
%555

0000

<

From the graph, the solutions to the inequality where it is
less than O in the y—direction are between X = -5 and X = Q75| e > - 5<X<O75 ........................

(Total for Question 16 is 2 marks)
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17 L, M and P are three similar solid cylinders made from the same material.

L has a mass of 64 ¢g
M has a mass of 125g

M has a total surface area of 144 cm®
P has a total surface area of 16cm?

Work out

height of cylinder L : height of cylinder M : height of cylinder P

finds that the ratio of height of L : height of M is 4 : 5.

Mass is directly proportional to volume so the ratio of volume of L : volume of M is 64 : 125.
Cube rooting both sides (as the unit of volume would be cm® and cube rooting this gives cm)

4 5 <«—{The ratio of surface area of M : surface area of P is 144 : 16. Square rooting both sides (as
12 4 the unit of area is cm2 and square rooting this gives cm) finds that the ratio of height of M

height of Pis 12 : 4.

Writing these ratios of heights above each other so that they can be combined

M is in common to both ratios so making the same number of parts for M in both ratios allows
them to be combined. Multiplying both sides of 4 : 5 by 12 gives 12 : 60 and multiplying both
sides of 12 : 4 by 5 gives 60 : 20. These can both be combined to give 48 : 60 : 20

!

48 :60: 20

(Total for Question 17 is 4 marks)
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18 There are only 4 red counters, 3 yellow counters and 1 green counter in a bag.

Tony takes at random three counters from the bag.

Work out the probability that there are now more yellow counters than red counters in
the bag.
You must show all your working.

Listing out the events which would result in there being more yellow counters than red
counters. This can happen if three red counters are picked (as there would be 1 red
counter remaining and 3 yellow counters remaining) or if two red and one green are
picked (as there would be 2 red counter remaining and 3 yellow counters remaining)

RRR, RRG, RGR, GRR +
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e
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i
-
R
055

)
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el

oo |~

3
X — X
7

~N|w

X % x 3
For RRR: 4 out of the 8 counters are red for the first pick, then (as there is one fewer red counter
and one fewer counter in total) 3 out of the 7 counters are red, then (as there is one fewer red

counter and one fewer counter in total) 2 out of the 6 counters are red. Expressing these as fractions
and multiplying them (as it is red AND red AND red. AND means to multiply the probabilities).
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For RRG: 4 out of the 8 counters are red for the first pick, then (as there is one fewer red counter SIS
and one fewer counter in total) 3 out of the 7 counters are red, then (as there is one fewer counter :foxé:
in total) 1 out of the 6 counters are green. Expressing these as fractions and multiplying them (as it SO
is red AND red AND green. AND means to multiply the probabilities). :::02:?3:

Multiplying the probability of RRG by 3 as the probabilities for RRG, RGR and GRR are the same (as ok
the numerators and denominators are the same for each of the orders and they are all multiplied. e
The order does not matter when multiplying). e 38

Adding the probabilities of RRR and RRG x 3 as it is RRR OR RRG OR RGR OR GRR. OR means to 33‘:3‘::‘.33
add the probabilities S
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(Total for Question 18 is 5 marks)
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19 The diagram shows quadrilateral OACB.

A C

0 B

M is the midpoint of OA.
N is the point on BC such that BN:NC =4:5

OA=a OB=b AC =kb where k is a positive integer.

%
(a) Express MN in terms of k, a and b.
Give your answer in its simplest form.

5
5(_kb ~a+b)« CB and 5 of these represent CN). CB=CA+AO +OB.CA =-ACand AQ = -OA

Expressing CN, which is 5/9 of CB (as 4 + 5 =9 parts in total in the ratio representing

%aJrkb_gkb_éa+§b<_MN=MA+AC+CN.MA=1/2OAasMisthe

9 9 midpoint of OA. Expanding the bracket for CN

|Co||ecting like terms|—> - i a+ (E +£ k)b

(b) Is MN parallel to OB?
Give a reason for your answer.

—>
No, MN is not a multiple of b

(Total for Question 19 is 5 marks)
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20 The curve C has equation y=2x"—12x + 7

Find the coordinates of the turning point on C.

20¢ - 6X) + 7 +—

Bringing out 2 as a factor on the first two terms
so that it is possible to complete the square

2(X-3)*+7-18 «

Completing the square by halving the -6 to get -3, putting this in a
bracket with X, squaring this bracket, squaring the -3 to get 9,
multiplying this by the 2 to get 18 and subtracting this 18 from the end

The turning point

is where the square bracket is equal to O. For this tof, 3 11
happen,X= 3. When the square bracket is ignored,y= 7-18 =-11 ( AAAAAAAAAAAAAAAAAAAAAAAAAAAA g e

(Total for Question 20 is 3 marks)

22

.CG Maths.

OO

A
SRS
posesotetotetetetoteses
S sosasesentetstsees
SR
SRR

25
&
9%

SRR
KX
poeiets

S
S5 :0:0
&

KA

R
‘:’:":’:’:’st -
jotetotetatete =
X ICAK KIS RR
LR
CRERLLLKS

X K5
3
2
o

(00
020500es
2555
Sasotese
%555

SR

20858
i
Basesete
Sodeded

5
35
550

K

00’
o
o2

055
5555

XK
&L

55

55
Joresess
Botetetuets
%5

o
%
25
N

&

Sad=tabl
ST,
S <,
e
008 2.3, 0%¢

<

%

”'
<5
<5

(000
55
9058

)
s
!
SRR
S5
S,
5

<
5
5
b3l
b0setes

558

S
S
S0

<

5
CR
Sotases
255

%
o

BSES
X
2%
0%
355

5
ogoses
ﬁfﬁh
SRR
IS
Sotodedelels

%
X
K

s
bogeseseses
RILRKS
S
botetetots

<

bogasesess:
SRR

ELE
¥

o2




QR
K M0 N
Joteotetels!

21 The graph of y = g(x) is shown on the grid.
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On the grid, draw the graph of y = g(—x) + 2

|Making X negative reflects it in the y-axis. Adding 2 to the end moves it up 2 in the y—direction|
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(Total for Question 21 is 2 marks)

< .
S Turn over for Question 22
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22 A and B are points on a circle, centre O.

M

Drawing these lines on forms two
N triangles involving AP and BP

MAP and NBP are tangents to the circle.

Prove that AP = BP

Angle OAP and angle OBP are 90° as the radius and tangent are perpendicular
So angle OAP = angle OBP

OA = OB as they are both radii <+

from the centre of the circle to the outside of the circle

O is at the centre of the circle and a radius is a straight line

OP is common to triangles OAP and OBP

So triangle OAP is congruent to triangle OBP as RHS\

So AP = BP

Both triangles are right-angled triangles, have the same hypotenuse and
have another side which is the same. So they are the same shape and size

(Total for Question 22 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS
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