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Answer all questions.

1. tudents took part in a 400 m race.
eir times, in seconds, were recorded.
The frequency diagram below shows the results.

The groups used are as follows:
70 < time < 80, 80 < time < 90, 90 < time < 100, 100 < time < 110 and 110 < time < 120.

Frequency
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Time (seconds)

Calculate an estimate for the mean time it took to complete the race. [5]

8 x7 =545 , =4
105 x 1| = [155

hs X 10 =15 /2 =98]

= B
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2. (a) Factorise X’ —5x—24.

(b)  Simplify (34> )3 ;

RPN i

(=8 )3y

(c) Represent the inequality -2 < x < 3 on the number line below.
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A 5-4cm B

Diagram not drawn to scale

ABC and BCD are right-angled triangles.
AB=54cm, AC=72cmand CD=4-9cm.

Calculate the area of triangle BCD.

(5]

A BCD = gx9 x4y

Area of triangle BCD is .=~

&
¥

cm

05
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4. For her lunch, Gina sometimes eats a salad and sometimes drinks a coffee.

The probability she eats a salad for lunch on a given day is 0-4.
The probability she drinks a coffee on a given day is 0-25.
Eating a salad for lunch and drinking a coffee are independent.

(@) Complete the following tree diagram.

Gina drinks a
0-25 coffee

Gina eats a salad
for lunch

0'75 Gina does not

drink a coffee

0125

Gina does not eat
a salad for lunch

015

Gina does not
drink a coffee

(b) Calculate the probability that, on a given day, Gina does not eat a salad for lunch but

does drink a coffee. ‘*

. 0bxo25 =05

AERII
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5. Whé?}g-ﬁall is dropped, the maximum height it reaches after each bounce decreases. E"im;”“
[
."'e"\
O
& ® ® ® © ®°
Diagram not drawn to scale
Maddox says,
Each time the ball bounces it reaches a height that is 55% of
the maximum height reached on its previous bounce. 5
(@) The ball is dropped from a height of 4 m. ' g
What height will the ball reach above the ground after its 7th bounce? [3] !
|
. 4x055 = 0:060997... |
= 0060
(by (i) State any assumptions you have made in answering part (a)
Each bovnce is on f; ¢ same Surface / 5
I (ii)  What effect could your assumption have on your answer to part (a)? M
| Hurder surface could lounce higher, softer
. may bonee Jess

L
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6. There are 50 people in a sports club.
Two of the sports the people can take part in are rowing and cycling.

Of these 50 people:
* 27 take part in rowing
* 32 take part in cycling
« 8 do not take part in rowing or cycling.

(@) Complete the Venn diagram to show this information. [2] |

Rowing Cycling

(b) One person is chosen at random from the sports club.
Find the probability that they take part in rowing but not in cycling. [2]

DS -
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7. Abdul is travelling from the UK to Brazil for a holiday.
Abdul has £825 to exchange for Brazilian reals (R$).
The exchange rate is £1 = 6.27R$.
The bank Abdul uses to exchange his money only has 50R$ notes.

What is the maximum amount of Brazilian reals Abdul can buy and what will this cost him in
pounds?

Give your answer correct to the nearest penny.
You must show all your working.

%325,\/627 3517075
. Dearest 50 =

5150 £ 627
82 3.

‘&21 37

8. Make R the subject of the formula P =3/RQ .

Er!

- Cost =

tl?

P

5]

#C?:“R].f -
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9. (a) Showthat 2x(7x—8y)=3y(x—5y)=14x"-19xp+15y°. 2]

=lex?-lexy-3ay+ by
St Ty 1590

1 (b) In part (a) the identity symbol (=) has been used.
Explain why this has been used and not an equal sign. [1]

Tidbay b/
It lS tl’l)(’ for a“ Vall)f:; 0; Xand 9
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10. The point D is equidistant from the lines AB and BC. ne
Point D is also equidistant from the points B and C.
Using only a ruler and a pair of compasses, construct suitable arcs and lines to show the
position of point D. [4]

agueo

1"
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Use: . " _:f\é;%{'.
orce L
Pressure:———--——( ) %

Area(cmz)

A cylindrical fish tank stands on horizontal ground.
The base of the fish tank has a radius of 24cm.
All the base of the fish tank is in contact with the ground.

The fish tank exerts a pressure of 0-97 N/ecm? on the ground.
What force is exerted on the ground by the fish tank? [4]

F=PxA
s 097 x x4t

1155:27.. ffff]ﬁffff fffﬁf}f.ﬁff[]_ﬁ'f_fff'f'__f_[_f[ff"ffﬁff'f[.f

AIE

1755

Force = ...

LU
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12. The diagram below shows a vertical cliff which is 35 metres high. o

Pierre is standing at point P.
From point P, the angle of elevation to the top of the cliff is 72°.

= . W Pierre

X:=A F

Diagram not drawn to scale

e

e

Pierre sees this warning sign.

CAnGuBOol

LE]

-t
R O ¥ o

Yes E No
24
T

MR
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13. A solution to the equation 2x* —5x—23 =0 lies between 2 and 3.
Use the method of trial and improvement to find the solution correct to 1 decimal place.

X

25 (25°)-(5x25)-23 = ks
Y N 2 [ .

(4]

26 s-os4g

LS <21 75 B
Cso 2a<xats  x=226 (ldp)

dx+5 x¥l._8§
14. Solve ST e @

You must show all your working.

3 (x#s) m2(x#) = 5

AL Hy ~de =] =g PO
ok 43 s
o Mox =%

X 208

T
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15. A solid cone has a base radius of ycm. /) 65
The height of the cone is six times its radius.
The cone is made from material which has a density of 7g/cm”.
Write an expression for the mass of the cone in grams.
Give your answer, in terms of y and =, in its simplest form.

Vol = £0r*h = 3y y'rby > 2Mry

[3]

I
15
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16. A video game company investigated how long, in minutes, one group of 10-year-old students
and one group of 14-year-old students spent playing video games last Wednesday evening.

Diagrams displaying the results for each age group are shown below. !

10-year-old students ‘

Cumulative Frequency

1001 | SEzanisszaumsgenann N

e i s B

EasasuARRaL SRRD) |

et dk

ERee: tannauzazazans aae ! £
40 5 L B O i i } SRS !
HHE FEEEEEE A FrEEE e |
5o FEEEE g || = sz ; |
= = EEEE BE ST GREE i |
e i I __ HE _____._.il ISH A &=, : : L u| |

0

0 20 0 (9 e 100 (120 140 160
Time (minutes)

0 20 40 60 80 100 120 140 165

Time (minutes)

L
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(@) Lewis says, only

“14-year-olds spend longer, on average, playing video games than 10-year-olds."”

Is Lewis correct?

— '
Yes E No ’
Use information from the diagrams to justify your answer. 1

_______ byo median is /4 and the median Jor
o go Y

(b) Complete the following sentences using information from the diagrams.

(i) The percentage of 14-year-old students that spent less than 40 minutes playing

video games last Wednesday evening was ...... 2 .......................... %. 11

(ily  The percentage of 10-year-old students that spent more than 120 minutes
e e e ——

playing video games last Wednesday evening was 5 s 2]

75 ) 100 |

(c) Compare the inter-quartile range of the times each age group spent playing video
games last Wednesday evening.
What conclusions can you draw about the length of time 10-year-olds and 14-year-olds
spent playing video games last Wednesday evening? [2]

oy TGR> G40 = 4
lsgo TR M§-40 = 76

The time "Q'SPééif[f;59]fff_fl&géf]_ffiﬂsf'fﬁ_rﬁiiéﬁr?""ﬁﬁf\ﬁ_/éﬁé;:ﬁf__]_ff_f_ffﬁ

Humn
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17. Noah and Jenny play a game. » o

Each shoots an arrow at a target.
The arrow is removed from the target after each shot.

For each of their shots:

« Noah hits the target with a probability of % ¥ 4 I \
« Jenny hits the target with a probability of 10" &
Noah and Jenny take it in turns to shoot an arrow at the target.
In the game, Noah shoots the first arrow.
When one of them hits the target the game ends and that person wins the game.
(@) Calculate the probability that Jenny wins the game on her first shot. [2]
(b) Calculate the probability that Noah wins the game on his second shot. [2]

5 ID """" 5 I25 o A

L
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18. Kian went for a run.
The route he runs is 3000 metres, correct to the nearest 100 metres.
He ran the route in a time of 720 seconds, correct to the nearest 10 seconds.
Calculate Kian's greatest possible average speed for this run.
Give your answer in metres per second.
You must show all your working. [3]

.~ 3050 725
000< 50,0 7055

Kian's greatest possible average speed is ..................... metres per second.

HIIIIH\I\I\IIHIII
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19. Enlarge the shape shown on the grid below by a scale factor of -2. |
Use (1, 2) as the centre of enlargement. [3]

20
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20. The diagram shows points R, S and T on the circumference of a circle with centre O.

The lines QR and QT are both tangents to the circle.

Diagram not drawn to scale

Show that RQT 48°, ""I
Give a reason for each step of Iour answer,

{ROT =132 (ang

e circumference )
ngenl' mPE’ta[’
rlghf angie) |

'/)ng[es in a q/vadn}ateml sum to 360

- <WRO=<QTD = ?O (radivs gnd

X =360-90-9-132 =

¢ at centre is twice the anglf’

MmN
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21. Slmpllfy [4]

¥

T

22. Aline, L, passes through the point (-1, 5) and is perpendicular to y :%x +35. m
Find the equation of the line L. =
Give your answer in the form ax+by+¢=0. [3]

mh"z RN TN
£ ’) e

-

i v g S
H x' 2.2x *3 "=,

I
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23.

11-ch/

w X 7-8cm Y

Diagram not drawn to scale

WXY is a straight line.

Calculate the length of YZ. 6] {

Csinbl o sn Xy gy (u G sin b )
_ SRS—

130 5199= 12807 r
Y723 +73 -2x13 Iy78x(05)28 02 :

|

- |

F |

- =
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24. Hollie makes wooden horses that are mathematically similar.
Two of these horses are shown below.

“—6em “"10cm

16cm

Diagram not drawn to scale

The large horse has a total surface area of 640 cm?.

Hollie uses spray paint to cover the total surface area of each horse.
One can of spray paint covers an area of 9300 cm? and costs £8.45.

Calculate the cost of buying the least number of cans of spray paint required to cover 30 large
horses and 50 small horses. (7]

-

| —

| s
Total SA: (30*640%[5“0*'25‘0)
31700 on’

'"”ff?jl'7?&;[fféﬁ;ﬁl;;ﬁ;;fjf.fﬁﬁﬁﬁﬁﬁbjf_f.._.létffciiﬁfriﬁffﬁf]fﬁhﬁéé&éﬂtﬁj]ﬁﬁ.fﬁffj_._ ﬁ
300

fﬂf.%%"ﬁBﬁ;ﬁff]liﬁéfétﬁ'_fffsﬁftﬁékﬁffffféitftéf 3.1 O. =2

M
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25. The diagram shows: w
- the circle with equation x* +y* =32
» atangent to the circle. The tangent passes through (¢, 0) and (0, «).
Calculate the value of a. [3]
: 4
)
a
i 0 J d\ -\
|
|
|
|
[ - !
|
> (4
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26. One of the attractions at a theme park is a roller coaster.

The graph shows the velocity of the roller coaster,
in metres per second, for the first 14 seconds.

Velocity (m/s)
=

35 — A

30

26] e e

20

16

10

; | | HH H s sandta LH i
0 @ 4 6 8 10 12 14 16
Time,  (seconds)

(@) Calculate, in kilometres per hour, the velocity of the roller coaster at time
{ = 4 seconds. [2]

UL S DX EOXBO N
deoo

ggiy

Velocity is ... Fo..oo . KiloOmetres per hour.

26
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Give your answer in m/s?.

T
e I5 625

(b) Calculate an estimate for the acceleration of the roller coaster at time + = 2 seconds.

l56mf

(c) Describe the acceleration of the roller coaster between 7 = 4 and 7 = 10 seconds. 1]

At is decleating

IExaminer
only

(3]

i

(d) Use five vertical strips of equal width to calculate an estimate for the distance the roller |

coaster travelled between r = 4 and ¢ = 14 seconds.

Give your answer in metres.

= -5>r2 X5
| Jix'l 3((2!*5'“7)

PAx(B54ws)
> x(l5+18) 32
S m

A SLLD T |
B = N ) ' o
CEhefullibe) - =

D =

E >

305

39

L
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| 27. Find the coordinates of the points of intersection of the curve 3x* +2y” =12 and
the line vy =x—23,
Give your solutions correct to 1 decimal place.

You must show all your working. [71

32+ 2(x- 3y
U3+ 2(H9-6x) 1)
3T A HIE -1 llo .
e A SR
x+l2f/i44'20 ﬁ_ f 1493, 0700,

3 Tl 3“073*-22

X =
Ly = 17-

o (17,-13) ad (07,-23) ]

END OF PAPER
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