91 Geometric Proof 366

92 Area Under a Graph 389

93 Invariant Points 392

94 Simultaneous Equations (non-linear) 298
1 Two shops sell the same type of perfume.

A 100ml bottle of perfume normally costs £40.

Shop A Shop B
50% extra free ~ |50m! Buy one get the second
R HALF PRICE
i =
Only £40 ¢ 3 Normal price £40
t 1 for 100ml
260 for 200ml

Rebecca says that both offers give the same value for money.
Is she correct? Show your working.

No
Shiss
HO0O ~ 56 = 26-6p per m!

Shep B
Lo 0O L 200 =30p per ml

Therefoe  Shop A is beHe value .

®)
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2 The table below shows information about the monthly rent of an apartment and the
distance of the apartment from a city centre, in miles.

Distance (miles) (3.2 [15 |57 82| 07| 09| 44 |58 |9.3|04
Monthly rent (€) |340 (420 [250 |190 | 500 | 470 | 300 [260 | 170 | 510

(a) Plot the data on the scatter graph below.
Clearly label your axes.

(3)
4;
< x
Monfhly i o ]
rent (£) — e
73‘;
H
; X -
\'\( QU TR— — - . i - .
H 3

Distance (miles)

(b) Describe the relationship between the distance from the city centre and
the monthly rent.

e fatas owoe freen. 002 Centle g

...........................................................................................................

OIS ¢ NI X2 0 8 SR
(1)
An apartment is 2.2 miles from the city centre.
(c) Find an estimate for the monthly rent
e B0
(2
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3. The population of England is 5.301 x 107
The number of people who live in London is 8.308 x 108

What percentage of the population of England live in London?
)
¥-30¥x\0 x VOO0
5-301 x\07

Pounds 40

0 10 20 30 40 50 60 70 80 90
US Dollars

Euros 40

20
10

v

o ; ‘
O 10 20 30 40 50 60 70 80 90
US Dollars

(a) Change £30 into Euros.

(b) Change 200 Euros into Pounds (£)
€ Lo = £30
i 5 X 5—

€100 = FISO

-------------------------
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5 Use a ruler and compasses to construct the perpendicular to the line segment AB
that passes through the point P.

You must show all construction lines.

(2
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Sea

Ayacht leaves the port, P, on a course that is an equal distance from PB and PL.

Using ruler and compasses only, construct the course on the diagram.
You must show your construction arcs.

(2
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7. A shape has been made from joining a rectangle, trapezium and triangle.

. T
- AN Q’) OHm
............ R 2
wir @ 2-55em
-S5O 3.5cm; ®
o | &
3em LAsemt

The height of the shape is 3.5cm.

The ratio of the height of the rectangle to the height of the trapezium to the
height of the triangle is 2:3:2. = pats

Calculate the area of the shape. n 1
©) nrobx 13 0bem

*) s (ot 3) %15 s U
‘ @ ,ijﬁ

35 = 05

\J

05 +1
0-5 *2%

\s
L

8. s (x2S D)

y e b v/
t[\\ A1 AP

{ sooem? | 30em

O

m

1m

A 50cm

Shown above is a prism that is 1m long.
ABCDE is the cross-section of the prism.

ABCE is a rectangle and CDE is a semi-circle.
Calculate the volume of the prism.

Give your answer correct to 1 decimal place.

AHFl-Fu .. X100
3 m S -Fm®

4)
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10.

The swimming pool in a leisure centre is shown below.

25m

12m

Im

The length of the swimming pool is 25m and the width is 12m.

The depth of the shallow end is 1m and the depth of the deep end is 2.4m.
Given 1m2 = 1000 litres

Work out how much water, in litres, the swimming pool holds.

s y & 2 gl
QCH’L“} x18 2 g

[{Z*‘r & [t & §iu,,¢5

S1o * lpo?C

......................... litres
4
The weights of books on a shelf are recorded in a stem and leaf diagram.
Key: 01 means 0.1kg
oW AAATA AL
LBy ES
2 12
(a) Write down the median.
(1)
V2
(b) Work out the total weight of books on the shelf.
L3+ 62422 =0}
0. 7F4g.
(2)
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A book weighing 1.8kg is added to the shelf.
Peter says the median will remain the same.

(c) Is Peter correct? Explain your answer.

No, it wodd \ncrece. o O US\y -

11.  Ateacher surveys 64 children on how they travelled to school.
20 of the students were in Year 7.
The teacher surveyed 30% more students in Year 9 than in Year 7.
The rest of the students surveyed were in Year 11.
75% of the students in Year 7 walked to school.

8 more students in Year 9 walked to school than did not walk.
Out of students surveyed, more Year 11 students walked to school than Year 9

students.
One of these students is picked at random

Write down the probability that the student chosen will walk to school.

| qeoﬂ} i‘?iearci ?j?gv“ Total |
ot | 15 | 13| \E 36

oner | S LG By

ool | 2.0 % ||y
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12.  Barry won £420 in a competition.

The pie chart shows how he shared the money with his brother, Nick, and sister,
Helen.

With the money Barry kept for himself, he spent some and invested some, in the
ratio 5:2. = F Po(t:>

How much money did Barry invest?

Helen: 5;7.:3—— - 4108

Nl : ,_%. of 4420 = L1163

Bomy: 40— (10S+16%) =fHT
Aw7F =4 =3l

A ) = EH

A0
4)
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13.  The frequency polygon shows the length of 330 river eels.

4
140 |+

40 |-
20

v

o 5 t } ! i 13 i
O 10 20 30 40 50 60 70 80 90
Length (cm)

The table shows the lengths of 330 sea eels.

_Length(cm) [ Frequency _|mdpae P

0<t<20 | 12 | 10 Vi

_20<1<40 | 60 |so  \wwo
40< 1< 60 ! 108 fso 5h0C
__60<t<80 | %0 |30 6300
80<t<100 | 60 do 4+ 510
G022
(a) Draw a frequency polygon to show this information on the diagram above.

2

(b) Calculate an estimate of the mean length of a sea eel.

|00~ Bdo
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14.  Trains to Portadown leave a train station every 28 minutes.
Trains to Portrush leave a train station every 16 minutes

A train to Portadown and a train to Portrush both leave the train station at 8am.

When will a train to Portadown and a train to Portrush both leave the train station
at the same time?

&3 Sk s 12

(3)
15.  Simplify
10m5n4
2
2Zm n
B
MmN ”
e Smin’
(2)
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16.  Bethan owns 10 shops and 5 restaurants. She is going to visit three of her

businesses and writes her list in order. The order will be:

shop, restaurant, shop
or
restaurant, shop, restaurant

How many different lists can Bethan write?

lI0Xx5 x9Y - SO
O r

5 x \Oxy4 =200

17. v=u+at

(@) Workoutvwhenu=23, a=4andt=3

V=93 + ()(3)

(b) Workoutuwhenv=30,a=2andt=8

30 = U + (2(¥)

(c) Workouttwhenv=40,u=12anda=4

L}Of 1+ (L\)C
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ridt a2 ml-n Al
18.  Make m the subject of A +A4L = M4 -mw

w(m + n) = x(m - n) Neotad > mf2-w)
AwW+ny *

m: n(N'{'IJ Euad
o o o Alv+ )
/

z-w
3
19.  Onthe grid, draw the graph of 3x - 2y = 6
x| o l 2 3 4
g | -3 ~I-5 o s 3
| FUEEEEE
,-~— _.Fg -H ’T -2 =i O U : } eax“

J | .
i ! ! i W4 {
i i | / |
- 2,
t i ~—
i | 4
i o
| TR ] i3
i ¥ Sad i
i { !
{ : i | i
: | | i
} /| ‘ i
| } f | |
i ; ‘: i
| !
; ; L
i i i
' : :
| i H ]
b ‘ %
t
i

@
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20. Four chairs and two tables cost £218.
Six chairs and seven tables cost £587.

Find the total cost of buying twenty chairs and five tables.
-2\% © X3 L +2(65) =2\%
X =8¢

x =427

20(22) +5(65) =165

L\l—&?,ﬂ ‘
bx + 3y = EFHEAZ

12>+ 6& ot QSH
- Vi +1hy = W+ _
._.33 - -520 £?@S ...............
y= £6S @)

21. Here is a conversion graph to convert between GB pounds and Polish zioty.
Polish EJIOT\/

4

it
450
400 /

350 i : /

300 7
250 v

200 ; BisEitas
150 Z

100 —
50 7

0 ¥
0 10 20 30 40 50 60 70 80 90 100
UK pounds

Jack has £400 and 1200 zioty.
His hotel bill is 2000 ztoty

He pays the bill with 1200 ztoty and some of the pounds.

Work out how much money Jack has left.
o0 2ohy = 4160
3 hoo -Hbo =2HO
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22.  Nancy goes to the Post Office to exchange money.

Exchange Rates
t £1:$1.31
$ £ € £1:€1.14
*Commission Charged

Nancy changes $759.80 and €342 into pounds sterling.
The Post Office deducts their commission and gives Nancy £827.20
What is the percentage commission?

$F#59- Bo & 1.3l = £580

Eauzrs |1k = 2300
48O

She hes Cnonges S0 -82% 20 = {52 .80

5-)’*‘8 = ()70
{BU & .

23. The ratio of the red cards to black cards in a deck is 3:10
2 more red cards are added to the deck.
The ratio of red cards to black cards is now 1:3

Work out the number of black cards in the deck.

O
b ©

342 lox
Q6 =1ox

¥ =b

0 x4 = o
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24.  The population of a country is increasing by 5% a year.

How many years will it take the population of the country to double?

G % |-05 - 9% 9%..

100 ¥ 105" = 107-49...

25. The length of each side of a regular hexagon is 4.7cm to 1 decimal place.

Write the error interval for the perimeter, P
(66 (b 2 AT
432516 > 385

26. CE and Fl are parallel lines.
Angle EDH = 50°
Angle DGF = 100°

Show, giving reasons, that triangle DGH is isosceles.

LDGH =80 (ongwy o Shaught ine dd 1o 130°)
/OHG -22°  (altemale cnglea e eaucu\

/G on =5 Canﬂ‘\@o in fmmﬁm aqdd +o !809
Sne -wo angleo 9re equal | Da s isexelia)
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27.  The diagram shows the position of two towns, A and B.

N N
T T
10
%) X "
A ¥ U5
&
VS
Arugby club, R, has bearing of 110° from town A
The rugby club, R, has bearing 245° from town B.

In the space above, show the position of the rugby club R.
Mark the position with across (x) and label it R.

@)
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28.  Shown below is an interior angle from a regular polygon.

Calculate the number of sides the polygon has.

30

5~

A SeD.
@

29. Acircular wheel has a diameter of 30cm.
The wheel rolls a distance of 60m.

Calculate the number of complete revolutions completed.

Tix 30 = QU -24tF. ..em
GO0 o+ Gy QU
= 636619
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30.  Write the numbers below in the form 2n

(a) 4
.
(1)
(b) 8
5
..... S
(1)
(c) 32
&5
(1)
(d) %2
-
0 S
(1)
(e) Ya
Q—l
...................... ( 1)
(f) V2
sl*lz_
..................... ( 1.).
Ji* = (z *) |
23/L
. e (2)
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31.  There are 1500 people at an ice hockey match.
The announcer says that this is exactly 30% more people than the previous match.

Explain why the announcer is wrong.

It wowd Mmean tnee  pefe 11IS3-346- - PQOPLQ
ot the previows match  whwein s act possilde

120% < 190U

196> 11558~
1009, + 1153840 "
N ——
<><2_'b % +x-6) (-
(<% = 53 -6)(x -1
x3 _5x?% ~bx —2xT HORH2
*x3 =FxT 4ux 12
RS E G TR
@)
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33. ABC and BCD are right angle triangles.

13cm
19cm
Scm
Find the length of AB
\Q% - 13%= 192 (392 =57 167
CB.= \.)Taz— AR = \) 163
= V3 =1L 922585 --.

LAR:923.em

- 4

34. Drawthegraphof y =(x—1)(x —2)

x|-1

Uz X2 —2LX “+ 2
U:XZ =~ S ¥ 2

-1 0\ = 3
gl 6 20 2

3)
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35.  Arectangular lawn is 100m long and 45m wide.
There are 3 circular ponds, with diameters of 20m, 10m and 5m respectively.

45m B ‘ @ @

100m

Mrs Jones wants to cover the lawn with grass seed.
Each packet of grass seed covers 50m2 and costs £1.49

How much will it cost Mrs Jones to cover the lawn with grass seed?

= - 2
LS % \co = HS00mM™ 4500~ 41233 =H08F .66m
T x 1022 3L 158G ... LOST 66 = 50235 FS31
T x 52 = 35-53%9... 3L x\-49 = [L2-1\¥
T e 2 98% =2 164 -~ -
] .33 .
s e )X \8
(5)
36. The perimeter of this sector is 36cm
Perimeter = 36cm
)
15¢cm
Find the size of the angle, 6
ST x W30 =&
360
e _ 563
—_ =z 00 '
360 W22
(3)
8; 22-95--
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37.  The areas of these two sectors are equal.

10°
48cm
Find the length of x ANO ¢ 7T w KZ- 64T
2.
LS (I L AT VAR o 360 .
et
30
% 7(7": 6Lf
X = '-’r\ré o - S cm
L SHE S L (4)
?:é " Two right-angled triangles are shown below.
PQ is 10cm.
QR is 3cm. P

Angle QRS is 65°

Calculate the size of angle PQS
QS5 -tan(69) x 3
= 5. WERS -

Coms 3. = G WS-
' O
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88,

m

&
H
i
AN
i
L
i~}
(%]
(¥
s
PO 4

£

5

Translate E by (42)

)

40.

© CORBETTMATHS 2019
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rotate 90° clockwise about (5, 0)

(2)




41. 74

H
i

Enlarge by scale factor -2 using
(0, 0) as the centre of enlargement

(2

42.

Reflect shape A in the liney = x

Yi
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43.

(a) Find the size of angle x.

(b) Find the size of angle .

(c) Find the size of angle z.

© CORBETTMATHS 2019
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44. Teddy leaves home at 13:00

He drives at an average speed of 60km/h for 2'2 hours

Teddy stops for 30 minutes.

He then drives home at an average speed of 50km/h

6o x2-5 = 15alcm

AN

“qr [ R e e S A i e e T e T e L s S o

(a) Show this information on a distance-time graph.

(b) A film starts at 18:45

Does Teddy get home in time for the start?
Explain your answer.

@

© CORBETTMATHS 2019



45. Michael drives 143 miles from town A to town B in 2 hours 36 minutes.
He then drives from town B to town C at the same speed and it takes 21 minutes.

How far did Michael drive in total?

NERAES 55= _D_
1.6 SRS
=55mpn- =SS AY

U2 +1G-2S = 16228

)

46. Material A has a density of 5.8g/cm3.
Material B has a density of 4.1g/cm?.

377g of Material A and 1.64kg of Material B form Material C.

Work out the density of Material C.
VOoluMg. -

| 31 _f<em®
Mclencd & - 81T = ESom

Moknca g: 1640 _ oo

= %—Q—'—l = q,g%jréglmg
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47. The cumulative frequency diagram shows the distribution of speeds for 60 cars
on a road.

60“1 = Uy L
g i #
b

Cumulaﬁves RERR SRR X R R RS ERERR AR P
frequency :
4045 ‘,

B i e e e ok o T SRS ALY R < . R e T Y S S A .
$oc - P - 0 - % e . R IS S| B -

2041

0 -+ T ; s : ! x | et 1
0 10 20 30 40 50 60 70 80 90 100
Speed, km/h

(a) Estimate the median speed.

(b) Estimate the interquartile range of the speeds.

Fo -4y

The speed limit on the road is 85 km/h.

(c) How many cars exceeded the speed limit?
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48. The table shows the heights of the child at a school.

Height Frequency | "X e
120<h<130 | 51 5 63
130 < h < 140 120 128 1620°
140<h<150 | 66 s Q5o

" 150<h<160 | 59 1SS euS
160<h<170 4 IS 6O
oo NEEe

Work out an estimate for the mean height.

{LasL — 13 9-3%....
il
00
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49. Acollege course consists of 8 weeks of teaching with a final exam at the end of
the course
If a student fails the final exam, they have one opportunity to retake the exam.

The probability of a student passing the final exam is 73
The probability of a student passing the retake is %3

Final exam Retake

23 _ Pass
/
' _ // Pass
¥ T
Fail

(a) Complete the tree diagram.

1)
If a student passes the final exam or retake, they receive a certificate.
(b) Work out the probability that a student receives a certificate.
s (B 3| Tau
ﬁ‘uéﬁ
() %
/ ARDARNE
PLFI ) g * 2 /) o
3
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50.  Darren wants to estimate how many grasshoppers live in a field.
He catches and marks 24 grasshoppers.
He then releases the grasshoppers.

The next day, Darren returns to the same field and captures 51 grasshoppers.
7 of these have been marked.

Work out an estimate for the total number of grasshoppers in the field.

AN
ESEL
|94 =Fx
xX=\AN-BS
1™ or S
3
51.  The Venn diagram shows information about the cars in a car park.
& =150 cars in the car park
R =red cars
J = cars manufactured in Japan
4
J R
A car is chosen at random.
Work out the probability that it is red.
(9\1 *.‘5') ;A (Igjr) F2I1 463 =0
gLt FF=199
o= 63
2= Q) |
1/,3c_~>
’L" .,. ;. l - ’5 S‘ ........................ ( 4)
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