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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
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1) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

BAKASH Sophie, Page 4 /480
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2) Simple Bounds; Easier

1. A piece of string has a length of 55 mm to the nearest mm.
(a) Write down the shortest possible length of the piece of string.

94.5 mm
(b) Write down the greatest possible length of the piece of string.
OD: D mm
(2 marks)
2. Chelsea's height is 158 cm to the nearest cm.
(a) Write down Chelsea's minimum possible height.
157D cm
(b) Write down Chelsea's maximum possible height.
158.5 cm
(2 marks)

BAKASH Sophie, Page 5 /480
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2) Simple Bounds; Medium

3. Ais 4.2 correct to the nearest decimal place.
B is 13 correct to the nearest whole number.

a) Whatis the error interval for A?

415 <A <425

cm
b) What is the lower bound of B?
125
cm
c) Whatis the error interval of A + B?
Lower bound A+B 4.15 +12.5 =16.65
Upper bound A+B  4.25+13.5=17.75
1665 <A+B <1775
cm
BAKASH Sophie, Page 6 /480 (4 Marks)

© Pinpointlearning.co.uk



?PINPOINT
2) Simple Bounds: Harder

5cm

8cm

The sides of the rectangle above are measured to the nearest cm.
a) Work out a lower bound for the perimeter.
Lower bounds for the sides are 4.5cm and 7.5cm

So lower bounds for perimeter is 2X4.5 + 2X7.5 =9+ 15 = 24cm

24cm
b) Work out the upper bound for the perimeter.
Upper bounds for the sides are 5.5cm and 8.5cm
So lower bounds for perimeter is 2X5.54+2x85=11+4+17 = 28cm
28cm
(4 marks)
5. Tom has 100 identical pens.
Each of these pen weighs 5 grams to the nearest gram.
Work out the greatest possible total weight of all 100 pens.
Give your answer in kilograms.
Upper bound for weight of one pen: 5.5 g
So for 100 pens upper bound is 100x5.5 = 550g
One kilogram = 1000 grams so
550g = 0.55kg
0.55 kg (3 marks)

BAKASH Sophie, Page 7 /480
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3) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

RAKASLL S oo Roca.Q /490
Lid T 9




3) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

RAKASLL Saonhig Dang O /420
T =

(2 Marks)
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3) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

BAKASH Sophie, Page 10 /480 (5 Marks)




4) Standard Form: Easier

®PINPOINT

1.

3
(b) Write 8.25 x 103 as an ordinary number.,

(a) Write the number 0.00037 in standard form.

(¢) Work out (2.1 x 10%) x (6 x 10™).
Write your answer in standard form.

2.1 x10% x

— Il_ é})’l(_\}i

- o
= .26 x1iD

{1
= L
3. F < 1O
(1)
BDASC
& x \C)r\J
{7y
‘ )‘k KIC\L‘ 1<)

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

(4 marks)

(a) Write 6.43  10” as an ordinary number.

(b) Work out the value of 2 x107 x 8 x]07"2

(N EST Yo Y el an)

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

Give your answer in standard form.

2x 107 x &

.5
< < 1O7'4

16 < 107

I 6 x ‘C\'KL\"

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

(3 marks)
BAKASH Sophie, Page 11 /480
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4) Standard Form: Medium

15 7= =y
xy
x=8.5x%10°
p=4x 108

Find the value of p.
Give your answer in standard form correct to 2 significant figures.
- _ - .
o = B.S>10" - UxI1D _ <, 110"

<

RS x1D09 x WLwID® 3,4 x\0'F
= 2.3823S.., x107
= 2.6 0™ (22€C).
P = J2.2822%... 10" "
= U BBOY2RS,,, x 1O |
- 4.9 <x10™" (2=()
w,a o= (2sf)
TY L AT
(4 marks)
16. 2= 22
. a+b
a=3x108
b=2710"
Find y.

Give your answer in standard form correct to 2 significant figures.
-

21D L0
Rw D% % U 1OT

= |IBAS O oD

. X
VS - {\¥ASCc oo

UWa20 V2., ..
= uzocoe (2sf)
= 4.2 <0 (s{)

(4 marks)
BAKASH Sophie, Page 12 /480
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4) Standard Form: Harder

Worded Standard Form

1) The world’s smallest snail travels 4 x 103 m a month.
How many months would it take for the snail to travel?

2x10tm?

Lx|0

Li—\L\O}

‘*o§xlo

= Txi03

2)

The time taken for light to reach Earth from the edge of the known universe is 14 000 000 000 years.
Light travels at the speed of 9.46 x 10" km/year.
Work out the distance, in kilometres, from the edge of the known universe to Earth.

Give vour answer in standard forn.

. Ve 3 \ '\‘
‘:’3’-_1—% D= Guaxl0O X 14O
- = 12,244 y 1O
D= ST ~T%
= 1, 32UU ¥ 10

BAKASH Sophie, Page 13 /480
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5) Changing Ratios: Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

BAKASH Sophie, Page 14 /480
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5) Chanaing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.

BAKASH Sophie, Page 15 /480



®PINPOINT
5) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7

BAKASH Sophie, Page 16 /480
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1) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

RROQKLES Moy, Docoo 10 /400
T T




1) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

BROQKES Max Dagg 10 /430
=

(2 Marks)
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1) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

BROOKES Max, Page 20 /480 (5 Marks)
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2) Venn diagrams.: Easler

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black

BROOKES Max, Page 21 /480
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2) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}

BROOKES Max, Page 22 /480



2) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

BROOKES Max, Page 23 /480
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3) Inequalities Regions: Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

BROOKES Max, Page 24 /480
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3) Inequalities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)

BROOKES Max, Page 25 /480 (Total 5 marks)
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3) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)

BROOKES Max, Page 26 /480
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4) More Difficult Rearranging Formulae: Easier

1.

2.

Rearrange  a{q—c)=d to make q the subject.
O - i = O
Gy o= A4 B C

T?;,‘M,\'Q

s Al O DI ORI
3)
(Total 5 marks)
(a) Make »m the subject of the tormula m=5n-21

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

(2)




4) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

x _p
11. X-+c q

Make x the subject of the formula.

BROOKES Max, Page 28 /480 """
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(Total 4 marks)
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(Total 4 marks)
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4) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

BROOKES Max, Page 29 /480 (TGfﬂi 5 marks)
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm

BROOKES Max, Page 30 /480
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5) Pythagoras: Medium

old version answers:
7.
Q11 224cm
%0@\ 4 Q12 11.9cm
A cm
x>
) 45 cm >
Diagram NOT
accurately drawn
A rectangular television screen has a width of 45 cm and a height of 34 cm.
Work out the length of the diagonal of the screen.
Give your answer correct to the nearest centimetre.
x% = 45% 4+ 34% = 3181
x =+413181 =56 cm
56
................................. cm
(4 marks)
8.
:
|
|
|
|
|
|
|
|
|
|
e
i C
< 8cm »
Diagram NOT accurately drawn
Work out the length, in centimetres, of AM.
Give your answer correct to 2 decimal places.
1
BM = > BC = 4 cm
AMZ —_— 72 — 42 —_— 39300KESMax,Page31/480 5 74
.............. ; cm

P e . ( 3 marks)
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

BROOKES Max, Page 32 /480
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1) Anglesin Polygons. Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

36030 = \ L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
: o % —_ ‘_-j :
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

360+ 6 - 60

BURNS Megan, Page 34 /480 .
9 9 (2 marks)




1) Angles in Polygons: Medium

4. The size of each exterior angle of a regular polygon is 40°.

Work out the number of sides of the regular polygon.

360+ WG A

®PINPOINT

(2 marks)

5. The size of each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon.

1RO -1S6= 2% (ex‘ecor ong\ﬁl)
2H0=2% = \S

i = -

(3 marks)

6.  Here is a regular polygon with 9 sides.

Diagram NOT accurately drawn

Work out the size of an exterior angle,

260 - A = HO

BURNS Megan, Page 35 /480

(2 marks)




®PINPOINT
1) Angles in Polygons: Harder

il. D H
,‘./'”"‘\.\"\\ p Vi !.-‘.'"‘“-\_&
gl i /f/ .
C . No—" e o Diagram NOT |
\ 2 XL < | accurately drawn
\.! \O ,}\ |O ]
1 & i
s‘ /E ]
%, /60\ |
L |
B \ K
—y L
i

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.

?@n\:ztg)@,(\ - 80 x (n-2)
N
BOXx3 _ 8% O

(4 marks)

BURNS Megan, Page 36 /480
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A.

ey

i

{2 marks)

2. N
A
60°
140°
P
B
(a) Write down the bearing of A from 7.
(b) Work out the bearing of B from P.
e - AN
30-wo0 L 220 ...

(3 marks)
BURNS Megan, Page 37 /480
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2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)

BURNS Megan, Page 38 /480
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

BURNS Megan, Page 39 /480
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3) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

X = =6+ J36~lx2x=93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

BURNS Megan, Page 40 /480
(3 marks)
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3) Solving Quadratics Using the Formula: Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X = ...@.ét{%gmgam.pagem.%g =t

(3 marks)
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3) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x ) U T —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

Q<=9 \b:‘!_] = -85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

BURNS Megan, Page 42 /480 (7 marks)
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4) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black
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4) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}
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4) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

BURNS Megan, Page 45 /480
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm
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5) Pythagoras: Medium

3.
Diagram NOT
A accurately drawn
8cm
L (
11cm

ABCis aright-angled triangle.
AB=8cm,
BC=11cm.
Calculate the length of AC.
Give your answer correct to 3 significant figures.

AC* = 8%+ 11% = 185

AC =+V185=13.6cm

13.6
................................. cm
(3 marks)
4.
L Diagram NOT
accurately drawn
3.7m
M 6.3 m A
Angle MLN=90°.
LM=3.7m.
MN=6.3m.
Work out the length of LN.
Give your answer correct to 3 significant figures.
LN? = 6.3 —3.72 = 26
LN =+v26 =5.10m
BURNS Megan, Page 47 /480
/N o010 m
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

BURNS Megan, Page 48 /480
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1) Anglesin Polygons. Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

36030 = \ L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
: o % —_ ‘_-j :
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

360+ 6 - 60

FARTHING Rachel, Page 50 /480 .
9 (2 marks)




1) Angles in Polygons: Medium

4. The size of each exterior angle of a regular polygon is 40°.

Work out the number of sides of the regular polygon.

360+ WG A

®PINPOINT

(2 marks)

5. The size of each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon.

1RO -1S6= 2% (ex‘ecor ong\ﬁl)
2H0=2% = \S

i = -

(3 marks)

6.  Here is a regular polygon with 9 sides.

Diagram NOT accurately drawn

Work out the size of an exterior angle,

260 - A = HO

FARTHING Rachel, Page 51 /480
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1) Angles in Polygons: Harder

11. D

N s
PN P i

T J Diagram NOT

\\\ /f/
\\" /\’x/
l . ,.%— XL < | accurately drawn
\.! © Aﬁ) |O g
i 23 !

| /60\ |

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.
P@(\\:‘th)o(\ - \8 O x (o "1\
N\
- RBOx: g4 O - lOR

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

(4 marks)
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
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2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) Writing one number as % of another: Easier

1) Write 24 as a percentage of 40

i—zxwo = 60% 60%

(1 Mark)

2) Write 62 as a percentage of 50
= x100 = 124%

(1 Mark)

3) Sally gets 32% in a test. Hawys got twenty seven out of the seventy marks available.
Who did better on the test?

i 100 = 38.57%
— X = 38.
70 0

Hawys did better as she got 39% which is higher than 32%

ooooooooooooooooooooooooooo

(1 Mark)

4) In 2001, 2050 attended a theatre in December. In 2002, 3501 attended the same theatre in
December. Work out the percentage increase in theatre attendees. Give your answer to 3
significant figures.

] actual increase
Percentage increase = —— x100
original amount

actual increase = 3501 — 2050 = 1451

P t [ = ——Xx100 = 70.89
ercentage increase 2050 Yo

FARTHING Rachel, Page 56 /480 (2 Marks)




?PINPOINT
3) Writing one number as % of another: Medium

5) Inasale acoat costs £240. Before the sale the coat was priced at £350. Work out the

percentage reduction.

actual reduction

Percentage reduction = —— x100
original amount

actual reduction = 350 — 240 = 110

110
Percentage reduction = 350 X100 = 31.4%

ooooooooooooooooooooooooooo

(2 Marks)

6) The diagram shows the side elevation of a cylinder container of tennis balls. Each tennis

ball has a radius of 3.2cm.
What percentage of the volume of the container is filled by tennis balls?

Volume of sphere= %nr3

3.2cm

6.4cm

19.2em
Volume of cylinder = wr2h

Volume of cylinder = m(3.2)%(19.2) = 617.7cm3

Volume of sphere= %nr3

Volume of sphere= $7(3.2)° = 137.258277cm?

3 tennis balls so 137.258277cm3x 3 = 411.7748cm3

411.77
617.7

Percentage volume taken up by tennis balls = x100 = 66.7%

66.7%
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3) Writing one number as % of another: Harder

7) The average adult should have a maximum of 90g of sugar a day.

15.7g sugar
per 100ml

——

Tom buys this can of soft drink. His friend tells him that it is over 55% of his daily allowance.
Is she correct? You must show your working.

Im1 contains % = 0.157g sugar

330m1 contains 0.157%330 = 51.81g sugar

51.81
90

x100 = 57.6%

His friend is correct. The drink is 57.6% of his daily sugar allowance.

(4 Marks)

FARTHING RKachel, Fage 56 746U



®PINPOINT
4) Chanqging Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

FARTHING Rachel, Page 59 /480
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4) Chanaging Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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4) Chanqging Ratios. Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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5) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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5) Inequalities Regions. Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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5) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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1) Index Notation: Easier

) 3xb
1. () Simplify mxm®  — 9
S A S
H
)8 % -2
(b)  Simplify £ P .
P IO
(1)
N : Iy N
(c) Simplify ny 16n l b 2
...... | VT
(2)
{4 marks)
2. (a) Simplify m® x m’ . b4
N
\3

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

(b) Simplify x"

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

(©) Simplify (161°)

. PPN S|
3. (a) Simplify m” + m ms N
mL
, (1)
b) Simplify 5x*)° x x%y
W42 3\
N
b Y

O Y,
@)

GREAVES Will_Page 66 480 (3 marks)
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1) Index Notation: Medium

BN 4,5 Y +S 9
@l o« L S S
(1)
& 6 8
(b)  Simplify Se f -l L &2
o Qe” F
S L
..... e Fo
(2)
1
(c) Write down the value of 92 /\).___ «\%
q 1)
(4 marks)
5. (a) Simplify “xmt G
Wty Mmoo 0 PR
ey
i q .-
(b) Simplify y =y 3 \\:’ 2
(1)
(c) Simplify (Y’ 2x§ &
" AV
2
(4 marks)
6. Simplify fully
L. 2 %R
P ~ % /
@ pxp p q
...... C.
(b) 3¢" x2q" uis Q.3

© @0

Y S aAx g
X

(4 marks)
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1) Index Notation: Harder

20. (a) Find the value of

() 640
! ,
iy 64° /\m
2 ‘ (,/
aip 64 3 = (0:4 3

1]
o
oo
.CT
—

\
s

®PINPOINT

..........................
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
GREAVES Will, Page 69 /480
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2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) Standard Form: Easier

®PINPOINT

1.

3
(b) Write 8.25 x 103 as an ordinary number.,

(a) Write the number 0.00037 in standard form.

(¢) Work out (2.1 x 10%) x (6 x 10™).
Write your answer in standard form.

2.1 x10% x

— Il_ é})’l(_\}i

- o
= .26 x1iD

{1
= L
3. F < 1O
(1)
BDASC
& x \C)r\J
{7y
‘ )‘k KIC\L‘ 1<)

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

(4 marks)

(a) Write 6.43  10” as an ordinary number.

(b) Work out the value of 2 x107 x 8 x]07"2

(N EST Yo Y el an)

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

Give your answer in standard form.

2x 107 %« & < 1O

16 < 107

I 6 x ‘C\'KL\"

V2

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

(3 marks)
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3) Standard Form: Medium

3. (a) Write down the value of 10°

(b) Write 6.7 X 107 as an ordinary number.

(¢) Work out the value of (3 x 107) x (9 » 10°
Give your answer in standard form.

3 < 10 x O x 10°

= 2% wiD"
— 2.1?‘ XIO”_’

®PINPOINT

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

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

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

4. (a) Write 8.2 x 107 as an ordinary number.

(b) Write 0.000 376 in standard form.

(¢) Work out the value of (2.3 * 10'%) + (4.6 x 10%)

Give your answer in standard form.

-~ o VL

o P 'L/ o <
e e = 0.5 %10’
i, X 10° <

= S x10°

(1
2 1 <O +
1)
- O
2)

(4 marks)
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3) Standard Form: Harder

Worded Standard Form

1) The world’s smallest snail travels 4 x 103 m a month.
How many months would it take for the snail to travel?

2x10tm?

Lx|0

Li—\L\O}

‘*o§xlo

= Txi03

2)

The time taken for light to reach Earth from the edge of the known universe is 14 000 000 000 years.
Light travels at the speed of 9.46 x 10" km/year.
Work out the distance, in kilometres, from the edge of the known universe to Earth.

Give vour answer in standard forn.

. Ve 3 \ '\‘
‘:’3’-_1—% D= Guaxl0O X 14O
- = 12,244 y 1O
D= ST ~T%
= 1, 32UU ¥ 10

GREAVES Will, Page 74 /480
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4) Chanqging Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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4) Chanaging Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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4) Chanqging Ratios. Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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5) Inequalities Reqgions. Easier
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1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1
y i 17:2_ :2.'X+ 2—
6 /
/
AN
6 4 2 / i 2 i 6 A_Y
Yy=-t

(Total for Question 19 = 4 marks)
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5) Inequalities Regions. Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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5) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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1) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

fad o] =f oY ol «Z-Y- TET-N L DRoca Q92 (400
T 9




1) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

CDRECC Samug | _Dagg 22 /420
=

(2 Marks)
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1) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

GREGG Samuel, Page 84 /480 (5 Marks)
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2) Inequalities Reqgions. Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

GREGG Samuel, Page 85 /480
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2) Inequalities Regions. Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)

GREGG Samuel, Page 86 /480 (Total 5 marks)
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2) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)

GREGG Samuel, Page 87 /480
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3) Proof: Easier

1. The nth even number is 2.
The next even number after 2n is 2n + 2
(a) Explain why.

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

(1)
(b) Write down an expression, in terms of n, for the next even number after
2n+2
2+ 2+ 2 = 2A 4
..... 2 RN
(1)
(c) Show algebraically that the sum of any 3 consecutive even numbers is
always a multiple of 6
2 A + L4l + 2 L.
= en + b
e biln )
1\ o il \’FLQ o,‘: & .
3)

GREGG Samuel, Page 88 /480 (5 marks)




®PINPOINT
3) Proof: Medium

8. Prove that

(n+1Y—(m—1)"+ 1 is always odd for all positive integer values of n.
L

Lm’*’l)l: N% 4+ 2~ 4+ |

(n-D* = N — 2~ + |
(A+)* (=D %] = R +2a+ ) = (=2~ +1) + |
=T+ 2A 4+ —NT A+ 2A - |

= 4~ 4 |

L\—ﬁ 'S o mu_,\_,b\?\_n of: b So G < G - i

bc eve Whier means Lk-f'\-\—\ S chLoL.

GREGG Samuel, Page 89 /480 (3 marks)
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3) Proof: Harder

9. Prove algebraically that the sum of the squares of any two consecutive numbers
always leaves a remainder of 1 when divided by 4.

ConsScarlvve A ~Ioes ore N amnat |

r\l + (ﬂ‘*‘)l

- n + N* + 2~ )

= '_’lr\(r'\—\-\) + |

r‘\Lf'\—t—\) wo o '?fbd\MQt Q{; 2 con secukwe
Nuemioers | P(:> o e o{, Pne~— U =S te

be&s_&ggt oo st ‘oo e .

2V\Lf\+b V) 2 X cneven Nuemloer

LoV ey Voo Tto ‘oo a '\M&—\b\‘lD\-Q BE L\"

So Qan+ﬁ + ) 1S a Mw\t‘.P“Q-

o= | Ul o ave o

renA avder of. 1 wvan Al el loj L\_

GREGG Samuel, Page 90 /480 (4 marks)
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4) Proof with vectors. Easier

1'
\ " 2 :
A,\ yod Hiagram NOT
/ \ / \\ accurately drawn
/ON S
i b
\
/ N\ / L
F < o /C
\ /
\\ /
E ~~~~~~~~~~~~~~~~~~~~~ —/D

ABCDEF is a regular hexagon, with centre O.
04=a R OB =b.

(a) Write the vector 4B in terms of a and b.

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

The line AB is extended to the point K so that AB: BK=1:2

(b) Write the vector CK in terms of a and b.
Give your answer in its simplest form.

BG = =0\
\%\Q = =30 % i

- —0+ 2o

Y,

A\

—

C

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

(4 marks)

GREGG Samuel, Page 91 /480




4) Proof with vectors. Medium

6.
P
Diagram NOT
accurately drawn
p
R hY
0 q Q
OPQ is a triangle.
R is the midpoint of OP. -
0 A

S is the midpoint of PQ. po P L

PLo—p ’C(/

OP=p and 00= g
(i) Find OS in terms of p and q.
-lo 4
05 = P ~2f 5.

- 2 @ + 2 CP
(ii)Show that RS is parallel to OQ.

RP2 =

RS2 1o -S54
RS-3p~32p+2q

\
o aC[/

AsCR = q, @c\@\\\z\

GREGG Samuel, Page 92 /480
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(5 marks)




4) Proof with vectors. Harder

OB =3b

(a) Find AB in terms of a and b.

P is the point on 4B such that 4P : PB=2:3

(b) Show that OP is parallel to the vector a + b.

S S
— —'S'O\ + S\D
pow S BARIEN 6
0P 2o Lo+ 2%
<
- 6 i
- fgC\ A i\g
_ 6 |
- ‘§CO\ ‘Jv\OD

®PINPOINT

Diagram NOT
accurately deawn

— ‘QO\—\— %\O

3)
(4 marks)

GREGG Samuel, Page 93 /480
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5) Extentionl: Easier

1. The figure below shows a probability tree diagram for two events. What is the value of x

and y?
EVENT B
=
EVENT A
N \
2 NOT EVENT B
53’
EVENT B

3x /
3y NOT /
EVENT A
\ NOT EVENT B
y

2
3
From tree diagram (branches sum to one)
2x+3y=1
3x + = 1
X 3y =
Multiplying equations to eliminate x
6x+9y =3
6 +4 =2
x 3y =
23
LA
_ 3
V=3
2x + L. 1
T 3T
7
=0

GREGG Samuel, Page 94 /480
(4 marks)
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5) Extentionl: Medium

2. Giventhat x% = x—lb ,  What is the value of 2a + 2b?

a+b=0
2(a+b)=0

2a+2b=0

GREGG Samuel, Page 95 /480
(3 marks)
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5) Extentionl: Harder

3. The two trapezia below are similar. The area of trapezium A is 35cm?. Find the
perimeter of trapezium B.

x+1
A x 4\0
N 134
x+3
2x+6
The area of trapezium A is given by %(x +14+x+3)X%Xx

%(Zx + 4) x x = 35cm?
x% + 2x = 35cm?
x2+2x—-35=0
x—=5x+7)=0
x =5cm, (asx > 0)
The perimeter of Trapezium A is
2x+6+2x +2+4V26
Whenx =5 4(5) + 8 + 426

=18+ 4v26

GREGG Samuel, Page 96 /480
(4 marks)
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
GRIFFIN Joshua, Page 98 /480
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1) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)

GRIFFIN Joshua, Page 99 /480
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

GRIFFIN Joshua, Page 100 /480
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2) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

GRIFFIN Joshua, Page 101 /480
(3 marks)
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2) Solving Quadratics Using the Formulas Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X = .. '@Géi FFQF|N7.JOShua‘, .p.ag.e .10?’2‘_%: v .T. . | B .‘. .2.« 7 .............

(3 marks)
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2) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

GRIFFIN Joshua, Page 103 /480 (7 marks)
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3) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black

GRIFFIN Joshua, Page 104 /480
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3) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}

GRIFFIN Joshua, Page 105 /480



3) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

GRIFFIN Joshua, Page 106 /480
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4) |nequalities Regions: Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

GRIFFIN Joshua, Page 107 /480
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4) Inequalities Regions: Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)

GRIFFIN Joshua, Page 108 /480
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4) |nequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)

GRIFFIN Joshua, Page 109 /480




5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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5) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

GRIFFIN Joshua, Page 111 /4}8%
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(Total 3 marks)
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5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

GRIFFIN Joshua, Page 112 /480 (TGfﬂi 5 marks)
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A.

ey

i

{2 marks)

2. N
A
60°
140°
P
B
(a) Write down the bearing of A from 7.
(b) Work out the bearing of B from P.
e - AN
30-wo0 L 220 ...

(3 marks)
GROCH Anna, Page 114 /480
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1) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)

GROCH Anna, Page 115 /480
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

GROCH Anna, Page 116 /480
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2) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

X = =6+ J36~lx2x=93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

GROCH Anna, Page 117 /480
(3 marks)
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2) Solving Quadratics Using the Formulas Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X T ey GROC?AT“'I& Page‘il&%é’ T dsvecannndieees l.«j .............

(3 marks)
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2) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x ) U T —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

Q<=9 \b:‘!_] = -85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

GROCH Anna, Page 119 /480 (7 marks)
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3) Inequalities Regions: Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

GROCH Anna, Page 120 /480
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3) Inequalities Regions. Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)

GROCH Anna, Page 121 /480
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3) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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4) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm

GROCH Anna, Page 123 /480
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4) Pythagoras: Medium

3.
Diagram NOT
A accurately drawn
8cm
L (
11cm

ABCis aright-angled triangle.
AB=8cm,
BC=11cm.
Calculate the length of AC.
Give your answer correct to 3 significant figures.

AC* = 8%+ 11% = 185

AC =+V185=13.6cm

13.6
................................. cm
(3 marks)
4.
L Diagram NOT
accurately drawn
3.7m
M 6.3 m A
Angle MLN=90°.
LM=3.7m.
MN=6.3m.
Work out the length of LN.
Give your answer correct to 3 significant figures.
LN? = 6.3 —3.72 = 26
LN =+v26 =5.10m
GROCH Anna, Page 124 /480
/N o010 m



?PINPOINT
4) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

GROCH Anna, Page 125 /480
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5) Proof: Easier

1. The nth even number is 2.
The next even number after 2n is 2n + 2
(a) Explain why.

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

(1)
(b) Write down an expression, in terms of n, for the next even number after
2n+2
2+ 2+ 2 = 2A 4
..... 2 RN
(1)
(c) Show algebraically that the sum of any 3 consecutive even numbers is
always a multiple of 6
2 A + L4l + 2 L.
= en + b
= b(n )
1\ o il \?LQ o,‘: & .
3)

GROCH Anna, Page 126 /480 (5 marks)
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5) Proof: Medium

2. Prove that (3n + 1)2 —(3n —1)2 is a multiple of 4, for all positive integer
values of n.

Qgﬁ‘\—ﬂl - Q3m—-\‘)1
(5’1—&—\)1 =

(3n + DN 2m+1)
c‘ﬂ" +(orw + |

&5"\—6‘1 = LBﬁ—X&f\—D

A-* -~ 41

LB’-‘*’D—L’LE’“““BL Lc‘r\"—\—(om-\—l\)—(qﬂl-—(oﬁ+l>

Q> +en +1 - A2 4+ LA — |
= |2n
4(3~)

I

(3 marks)
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5) Proof: Harder

9. Prove algebraically that the sum of the squares of any two consecutive numbers
always leaves a remainder of 1 when divided by 4.

ConsScarlvve A ~Ioes ore N amnat |

ﬂl + Lr\+\)1

- n + N* + 2~ )

= A2 o+ dA o+

r‘\Lf'\—t—\) wo o '?fbd\MQt Q{; 2 con secukwe
Nuemioers | P(:> o e o{, Pne~— U =S te

be&s_&ggt oo st ‘oo e .

2V\Lf\+b V) 2 X cneven Nuemloer
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1) Chanqging Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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1) Chanqging Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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1) Changing Ratios. Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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2) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

HATCHELL Charlie, Page 133 /480
(3 marks)
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2) Solving Quadratics Using the Formulas Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X == “'%A"‘Fcrgl'ﬂ'ehaﬂie;Pageﬂ:ﬁ/&’Sf \.|'l.«7 .............

(3 marks)
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2) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

HATCHELL Charlie, Page 135 /480 (7 marks)
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3) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black
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3) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}

HATCHELL Charlie, Page 137 /480



3) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

HATCHELL Charlie, Page 138 /480

®PINPOINT



4) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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4) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

HATCHELL Charlie, Page 140 /}489;

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

(Total 3 marks)
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4) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

HATCHELL Charlie, Page 141 /480 (TGfﬂi 5 marks)
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm
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?PINPOINT
5) Pythagoras: Medium

3.
Diagram NOT
A accurately drawn
8cm
L (
11cm
ABCis aright-angled triangle.
AB=8cm,
BC=11cm.
Calculate the length of AC.
Give your answer correct to 3 significant figures.
AC* = 8%+ 11% = 185
AC =+V185=13.6cm
13.6
................................. cm
(3 marks)
4.
L Diagram NOT
accurately drawn
3.7m
M 6.3 m A
Angle MLN=90°.
LM=3.7m.
MN=6.3m.
Work out the length of LN.
Give your answer correct to 3 significant figures.
LN? = 6.3 —3.72 = 26
LN =+v26 =5.10m
HATCHELL Charlie, Page 143 /480
/N o010 m
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10 — 6° = 64

BC = PD =64 =8cm
AC? =92 + 8% = 145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

HATCHELL Charlie, Page 144 /480
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
HAYES Benjamin, Page 146 /480




1) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)

HAYES Benjamin, Page 147 /480
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

HAYES Benjamin, Page 148 /480
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2) Missing Mean Questions. Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

MAVEC Dol Do 140 /400
T 9




2) Missing Mean Questions:. Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

HANYES RBoniamin Daog 150 /420
T =

(2 Marks)
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2) Missing Mean Questions; Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

HAYES Benjamin, Page 151 /480 (5 Marks)
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3) Changing Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

HAYES Benjamin, Page 152 /480
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3) Changing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.

HAYES Benjamin, Page 153 /480



®PINPOINT
3) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7

HAYES Benjamin, Page 154 /480



4) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

HAYES Benjamin, Page 155 /480
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4) Inequalities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)

HAYES Benjamin, Page 156 /480 (Total 5 marks)
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4) |nequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)




5) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

x _p
11. X-+c q

Make x the subject of the formula.

.......

HAYES Benjamin, Page 150 /480
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5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

HAYES Benjamin, Page 160 /480 (TGfﬂi 5 marks)
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
HOWELL Zulekha, Page 162 /480
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1) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

HOWELL Zulekha, Page 164 /480
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2) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

HOWELL Zulekha, Page 165 /480
(3 marks)
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2) Solving Quadratics Using the Formulas Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

= ...Eg‘,é\,\;gﬂzmekha;page 168148 -1 8 S D

(3 marks)
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2) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

HOWELL Zulekha, Page 167 /480 (7 marks)




3) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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3) Inequalities Regions. Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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3) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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4) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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4) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

HOWELL Zulekha, Page 172 /?89:

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

(Total 3 marks)
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4) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

HOWELL Zulekha, Page 173 /480 (TGfﬂi 5 marks)
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm

HOWELL Zulekha, Page 174 /480
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5) Pythagoras: Medium

3.
Diagram NOT
A accurately drawn
8cm
L (
11cm
ABCis aright-angled triangle.
AB=8cm,
BC=11cm.
Calculate the length of AC.
Give your answer correct to 3 significant figures.
AC* = 8%+ 11% = 185
AC =+V185=13.6cm
13.6
................................. cm
(3 marks)
4.
L Diagram NOT
accurately drawn
3.7m
M 6.3 m A
Angle MLN=90°.
LM=3.7m.
MN=6.3m.
Work out the length of LN.
Give your answer correct to 3 significant figures.
LN? = 6.3 —3.72 = 26
LN =+v26 =5.10m
HOWELL Zulekha, Page 175 /480
/N o010 m
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

HOWELL Zulekha, Page 176 /480
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1) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

MLIGLIES Mo Doco 170 /400
T T




1) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

HICHES Mio _Dang 170 /420
=4

(2 Marks)
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1) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

HUGHES Mia, Page 180 /480 (5 Marks)




2) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)




2) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

x _p
11. X-+c q

Make x the subject of the formula.

HUGHES Mia, Page 182 /486  *"**"""

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

(Total 4 marks)
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2) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

HUGHES Mia, Page 183 /480 (TGfﬂi 5 marks)
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3) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm

HUGHES Mia, Page 184 /480
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3) Pythagoras: Medium

old version answers:
7.
Q11 224cm
%0@\ 4 Q12 11.9cm
A cm
x>
) 45 cm >
Diagram NOT
accurately drawn
A rectangular television screen has a width of 45 cm and a height of 34 cm.
Work out the length of the diagonal of the screen.
Give your answer correct to the nearest centimetre.
x% = 45% 4+ 34% = 3181
x =+413181 =56 cm
56
................................. cm
(4 marks)
8.
:
|
|
|
|
|
|
|
|
|
|
e
i C
< 8cm »
Diagram NOT accurately drawn
Work out the length, in centimetres, of AM.
Give your answer correct to 2 decimal places.
1
BM = > BC = 4 cm
AMZ —_— 72 — 42 —_— 3|?UGHE5Mia,Page185/480 5 74
.............. ; cm

P e . ( 3 marks)
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3) Pythagoras. Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

HUGHES Mia, Page 186 /480
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4) Proof: Easier

1. The nth even number is 2.
The next even number after 2n is 2n + 2
(a) Explain why.

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

(1)
(b) Write down an expression, in terms of n, for the next even number after
2n+2
2+ 2+ 2 = 2A 4
..... 2 RN
(1)
(c) Show algebraically that the sum of any 3 consecutive even numbers is
always a multiple of 6
2 A + L4l + 2 L.
= en + b
= b(n )
1\ o il \?LQ o,‘: & .
3)

HUGHES Mia, Page 187 /480 (5 marks)
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4) Proof: Medium

8. Prove that

(n+1Y—(m—1)"+ 1 is always odd for all positive integer values of n.
L

Lm’*’l)l: N% 4+ 2~ 4+ |

(n-D* = N — 2~ + |
(A+)* (=D %] = R +2a+ ) = (=2~ +1) + |
=T+ 2A 4+ —NT A+ 2A - |

= 4~ 4 |

L\—ﬁ 'S o mu_,\_,b\?\_n of: b So G < G - i

bc eve Whier means Lk-f'\-\—\ S chLoL.

HUGHES Mia, Page 188 /480 13 marks)
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4) Proof: Harder

9. Prove algebraically that the sum of the squares of any two consecutive numbers
always leaves a remainder of 1 when divided by 4.

ConsScarlvve A ~Ioes ore N amnat |

r\l + (ﬂ‘*‘)l

- n + N* + 2~ )

= '_’lr\(r'\—\-\) + |

r‘\Lf'\—t—\) wo o '?fbd\MQt Q{; 2 con secukwe
Nuemioers | P(:> o e o{, Pne~— U =S te

be&s_&ggt oo st ‘oo e .

2V\Lf\+b V) 2 X cneven Nuemloer

LoV ey Voo Tto ‘oo a '\M&—\b\‘lD\-Q BE L\"

So Qan+ﬁ + ) 1S a Mw\t‘.P“Q-

o= | Ul o ave o

renA avder of. 1 wvan Al el loj L\_

HUGHES Mia, Page 189 /480 (4 marks)
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5) Proof with vectors: Easier

1'
\ " 2 :
A,\ yod Hiagram NOT
/ \ / \\ accurately drawn
/ON S
i b
\
/ N\ / L
F < o /C
\ /
\\ /
E ~~~~~~~~~~~~~~~~~~~~~ —/D

ABCDEF is a regular hexagon, with centre O.
04=a R OB =b.

(a) Write the vector 4B in terms of a and b.

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

The line AB is extended to the point K so that AB: BK=1:2

(b) Write the vector CK in terms of a and b.
Give your answer in its simplest form.

BG = =0\
\%\Q = =30 % i

- —0+ 2o

Y,

A\

—

C

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

(4 marks)

HUGHES Mia, Page 190 /480




5) Proof with vectors: Medium

6.
P
Diagram NOT
accurately drawn
p
R hY
0 q Q
OPQ is a triangle.
R is the midpoint of OP. -
0 A

S is the midpoint of PQ. po P L

PLo—p ’C(/

OP=p and 00= g
(i) Find OS in terms of p and q.
-lo 4
05 = P ~2f 5.

- 2 @ + 2 CP
(ii)Show that RS is parallel to OQ.

RP2 =

RS2 1o -S54
RS-3p~32p+2q

\
o aC[/

AsCR = q, @c\@\\\z\

HUGHES Mia, Page 191 /480
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5) Proof with vectors: Harder

OB =3b

(a) Find AB in terms of a and b.

®PINPOINT

Diagram NOT
accurately deawn

B "= ciossiasmsnssnh S s
1)
P is the point on 4B such that 4P : PB=2:3
(b) Show that OP is parallel to the vector a + b.
-
AP = H 20 130D
o be &
— + ©
< N < |
—_ A
OPz 2o ‘_Li@ + éi\o
‘ S S
= e &
<O r "i‘b
= % o 4\ ©)
" (4 marks)
—— HUGHES Mia, Page 192 /480 ]
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1) Anglesin Polygons. Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

36030 = \ L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
: o % —_ ‘_-j :
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

360+ 6 - 60

JAMES-KEEP India, Page 194 /480 .
9 (2 marks)




®PINPOINT
1) Angles in Polygons: Medium

4. The size of each exterior angle of a regular polygon is 40°.

Work out the number of sides of the regular polygon.

360+ WG A

(2 marks)

5. The size of each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon.

18O -156= 24 (extenor axyle)

S N N

(3 marks)

6.  Here is a regular polygon with 9 sides.

Diagram NOT accurately drawn

Work out the size of an exterior angle,

Q60 - A = KO

JAMES-KEEP India, Page 195 /480 (2 marks)
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1) Angles in Polygons: Harder

11. D

N s
PN P i

T J Diagram NOT

\\\ /f/
\\" /\’x/
l . ,.%— XL < | accurately drawn
\.! © Aﬁ) |O g
i 23 !

| /60\ |

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.
P@(\\:‘th)o(\ - \8 O x (o "1\
N\
- RBOx: g4 O - lOR

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

(4 marks)

JAMES-KEEP India, Page 196 /480
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
JAMES-KEEP India, Page 197 /480
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2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)

JAMES-KEEP India, Page 198 /480
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

JAMES-KEEP India, Page 199 /480
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3) SSimple Bounds: Easier

1. A piece of string has a length of 55 mm to the nearest mm.
(a) Write down the shortest possible length of the piece of string.

94.5 mm
(b) Write down the greatest possible length of the piece of string.
OD: D mm
(2 marks)
2. Chelsea's height is 158 cm to the nearest cm.
(a) Write down Chelsea's minimum possible height.
157D cm
(b) Write down Chelsea's maximum possible height.
158.5 cm
(2 marks)

JAMES-KEEP India, Page 200 /480
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3) Simple Bounds: Medium

3. Ais 4.2 correct to the nearest decimal place.
B is 13 correct to the nearest whole number.

a) Whatis the error interval for A?

415 <A <425

cm
b) What is the lower bound of B?
125
cm
c) Whatis the error interval of A + B?
Lower bound A+B 4.15 +12.5 =16.65
Upper bound A+B  4.25+13.5=17.75
1665 <A+B <1775
cm
JAMES-KEEP India, Page 201 /480 (4 Marks)
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3) Simple Bounds; Harder

5cm

8cm

The sides of the rectangle above are measured to the nearest cm.
a) Work out a lower bound for the perimeter.
Lower bounds for the sides are 4.5cm and 7.5cm

So lower bounds for perimeter is 2X4.5 + 2X7.5 =9+ 15 = 24cm

24cm
b) Work out the upper bound for the perimeter.
Upper bounds for the sides are 5.5cm and 8.5cm
So lower bounds for perimeter is 2X5.54+2x85=11+4+17 = 28cm
28cm
(4 marks)
5. Tom has 100 identical pens.
Each of these pen weighs 5 grams to the nearest gram.
Work out the greatest possible total weight of all 100 pens.
Give your answer in kilograms.
Upper bound for weight of one pen: 5.5 g
So for 100 pens upper bound is 100x5.5 = 550g
One kilogram = 1000 grams so
550g = 0.55kg
0.55 kg (3 marks)

JAMES-KEEP India, Page 202 /480
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4) Standard Form: Easier

1. (a) Write the number 0.00037 in standard form.

3
(b) Write 8.25 x 103 as an ordinary number.,

(¢) Work out (2.1 x 10%) x (6 x 10™).
Write your answer in standard form.

D0 210% ¢ & ¢ 1O~
— . & X I(—_\?i

- o
= .26 x1iD

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

(4 marks)

(a) Write 6.43  10” as an ordinary number.

(N EST Yo Y el an)

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

1
(b) Work out the value of 2 x107 x 8 x]07"2
Give your answer in standard form.
2x 10? % & < 1072

- |6 < 1077

. i s

= . & x< O

1. 10O7F
(2)

(3 marks)
JAMES-KEEP India, Page 203 /480




4) Standard Form: Medium

3. (a) Write down the value of 10°

(b) Write 6.7 X 107 as an ordinary number.

(¢) Work out the value of (3 x 107) x (9 » 10°
Give your answer in standard form.

3 < 10 x O x 10°

= 2% wiD"
— 2.1?‘ XIO”_’

®PINPOINT

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

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

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

4. (a) Write 8.2 x 107 as an ordinary number.

(b) Write 0.000 376 in standard form.

(¢) Work out the value of (2.3 * 10'%) + (4.6 x 10%)

Give your answer in standard form.

-~ o VL

o P 'L/ o <
e e = 0.5 %10’
i, X 10° <

(1
2 1 <O +
1)
- O
2)

(4 marks)

@

H P 20 A4-1AREG
te T age—zZo4 7400
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4) Standard Form: Harder

Worded Standard Form

1) The world’s smallest snail travels 4 x 103 m a month.
How many months would it take for the snail to travel?

2x10tm?

Lx|0

Li—\L\O}

‘*o§xlo

= Txi03

2)

The time taken for light to reach Earth from the edge of the known universe is 14 000 000 000 years.
Light travels at the speed of 9.46 x 10" km/year.
Work out the distance, in kilometres, from the edge of the known universe to Earth.

Give vour answer in standard forn.

. Ve 3 \ '\‘
‘:’3’-_1—% D= Guaxl0O X 14O
- = 12,244 y 1O
D= ST ~T%
= 1, 32UU ¥ 10

- ~ L3
220U 51D

(3 marks)

JAMES-KEEP India, Page 205 /480



5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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5) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

JAMES-KEEP India, Page 207 ,}48&
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5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

JAMES-KEEP India, Page 208 /480 (TGfﬂi 5 marks)
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1) Simultaneous Equations. Easier

1) Solve the simultaneous equations.

@ 2x+3y=9

@_CD \Sub e = KS b )
5DC+53:]& 23(_ —I’S\j:ol
Zoctd =1 - £ +34=1

33 =3
e 3
3-335 5 9= 3

¢ = 3 &

(3 Marks)

2) Solve the simultaneous equations.

8364‘8:}:2@_ o Y
8o tq=13 q—f:%
("l‘\:’\I?/L X = L )

X
L"" L\_ y= O ” 5
3 - O‘” 5 JANSON Eleanor, Page 210 /480 (4 Marks)
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1) Simultaneous Equations: Medium

7) Solve the simultaneous equations.

CD 6x + 3y =15 X3

@ 4x-oy=-n —
@+@ @1826 +9 =45
ho ~qy= -3 5P X:Offs}/\%b@
8o +a5 = 46 « | 3 53 T
925 = K| =
22 Rz Y= &
X =0-5 05
y=_Hi
8) Solve the simul i Rl
@;x+2y:29 X3
(> sx-6y=5l
@_,L® ®/6x+éﬂ: 3 7
Sx—éjzg/l Su\o x :é '/:}®
15x +64=87 4 [ 3047237 5,
/5% = | S& ZL L%‘
2—3 = 5
23 e 7,

JANSON Eleanor, Page 211 /480
(4 Marks)
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1) S imultaneous Equations: Harder

9) Bill goes into a chip shop and buys 3 fish and 2 portions of chips, it cost him £5.20

Jenny also goes into the same chip shop. She buys 5 fish and 6 portions of chips, it

cost her £10.80 q- (.{_ & O

What is the cost of a portion of fish and chips? \-}— l—i—

(5 Marks)

10) There are some ducks and some sheep on a farm. Altogether they have 35 heads and

94 feet.
How many ducks and sheep are there?
D)+ S = 35 (head) XZ

@ 2J + bs = ﬁ’(_,L(}wOS IZ'{“)®
__ Sub = ’/)A
®ZC)+ZS~?O/U)+ ll:g?
g —2

2d + 45 =94 C) :ZEZ
20425 =20 -~ Ducks - ,1‘3

Sheep =

/ Z i JANSON Eleanor, Page 212 /480 (5 Marks)
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2) Changing Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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®PINPOINT
2) Chanaing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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2) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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3) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black
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3) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}

JANSON Eleanor, Page 217 /480



3) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

JANSON Eleanor, Page 218 /480
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4) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

JANSON Eleanor, Page 219 /480
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4) Inequalities Regions: Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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4) |nequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm
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5) Pythagoras: Medium

3.
Diagram NOT
A accurately drawn
8cm
L (
11cm
ABCis aright-angled triangle.
AB=8cm,
BC=11cm.
Calculate the length of AC.
Give your answer correct to 3 significant figures.
AC* = 8%+ 11% = 185
AC =+V185=13.6cm
13.6
................................. cm
(3 marks)
4.
L Diagram NOT
accurately drawn
3.7m
M 6.3 m A
Angle MLN=90°.
LM=3.7m.
MN=6.3m.
Work out the length of LN.
Give your answer correct to 3 significant figures.
LN? = 6.3 —3.72 = 26
LN =+v26 =5.10m
JANSON Eleanor, Page 223 /480
/N o010 m
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

JANSON Eleanor, Page 224 /480
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1) Simultaneous Equations. Easier

1) Solve the simultaneous equations.

@ 2x+3y=9

@) 5x+3y=18
D-O Seb =3 e O
5;>¢ +53 = 18 lerx —”szol
Zoctd =1 - £ +34=1

3 w IR
1
DC:S g

C!
3v =4 *3
3

(3 Marks)

2) Solve the simultaneous equations.

8x+83:20_ LI_:I_’F( ):j‘
‘goci-ucus:s% Y :é

- (4 Marks)
= < )~ KANE Emily, Page 226 /480
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1) Simultaneous Equations: Medium

7) Solve the simultaneous equations.

CD 6x + 3y =15 X3

@ 4x-oy=-n —
@+@ @1826 +9 =45
ho ~qy= -3 5P X:Offs}/\%b@
8o +a5 = 46 « | 3 53 T
925 = K| =
22 Rz Y= &
X =0-5 05
y=_Hi
8) Solve the simul i Rl
@;x+2y:29 X3
(> sx-6y=5l
@_,L® ®/6x+éﬂ: 3 7
Sx—éjzg/l Su\o x :é '/:}®
15x +64=87 4 [ 3047237 5,
/5% = | S& ZL L%‘
2—3 = 5
23 e 7,

ANE Emily, Page 227 /480
(4 Marks)
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1) S imultaneous Equations: Harder

9) Bill goes into a chip shop and buys 3 fish and 2 portions of chips, it cost him £5.20

Jenny also goes into the same chip shop. She buys 5 fish and 6 portions of chips, it

cost her £10.80 q- (.{_ & O

What is the cost of a portion of fish and chips? \-}— l—i—

(5 Marks)

10) There are some ducks and some sheep on a farm. Altogether they have 35 heads and

94 feet.
How many ducks and sheep are there?
D)+ S = 35 (head) XZ

@ 2J + bs = ﬁ’(_,L(}wOS IZ'{“)®
__ Sub = ’/)A
®ZC)+ZS~?O/U)+ ll:g?
g —2

2d + 45 =94 C) :ZEZ
20425 =20 -~ Ducks - ,1‘3

Sheep =

/ O g Z i KIANE Emily, Page 228 /480 (5 Marks)
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2) Changing Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

KANE Emily, Page 229 /480
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2) Chanaing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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2) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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3) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

X = =6+ J36~lx2x=93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

KANE Emily, Page 232 /480
(3 marks)
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3) Solving Quadratics Using the Formula: Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

E'?-';(A'thElmHy,~Page'283'/ﬁ)§bx = \.|'l.~-] .............

(3 marks)
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3) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x ) U T —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

Q<=9 \b:‘!_] = -85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

KANE Emily, Page 234 /480 (7 marks)
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4) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black

KANE Emily, Page 235 /480
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4) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}

KANE Emily, Page 236 /480



4) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

KANE Emily, Page 237 /480
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5) Inequalities Reqgions. Easier

®PINPOINT

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1
y i 17:2_ :2.'X+ 2—
6 /
/
AN
6 4 2 / i 2 i 6 A_Y
Yy=-t

(Total for Question 19 = 4 marks)

KANE Emily, Page 238 /480
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5) Inequalities Regions. Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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5) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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1) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

L askain  Doco 249 400
T 9




1) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

LEC Yosmin Dagg 242 /420
=

(2 Marks)
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1) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

LEE Yasmin, Page 244 /480 (5 Marks)
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2) Changing Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

LEE Yasmin, Page 245 /480
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2) Chanaing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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2) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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3) Inequalities Regions: Easier

®PINPOINT

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1
y i 17:2_ :2.'X+ 2—
6 /
/
AN
6 4 2 / i 2 i 6 A_Y
Yy=-t

(Total for Question 19 = 4 marks)
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3) Inequalities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)

LEE Yasmin, Page 249 /480 (Total 5 marks)
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3) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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4) More Difficult Rearranging Formulae: Easier

1.

2.

Rearrange  a{q—c)=d to make q the subject.
O - i = O
Gy o= A4 B C

T?;,‘M,\'Q

s Al O DI ORI
3)
(Total 5 marks)
(a) Make »m the subject of the tormula m=5n-21

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

(2)




4) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

(= rirrernena
X P
11. X+ q
Make x the subject of the formula.
X =

LEE Yasmin, Page 252 /480
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(Total 4 marks)

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

(Total 4 marks)
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4) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

LEE Yasmin, Page 253 /480 (TGfﬂi 5 marks)
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm

LEE Yasmin, Page 254 /480
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5) Pythagoras: Medium

old version answers:
7.
Q11 224cm
%0@\ 4 Q12 11.9cm
A cm
x>
) 45 cm >
Diagram NOT
accurately drawn
A rectangular television screen has a width of 45 cm and a height of 34 cm.
Work out the length of the diagonal of the screen.
Give your answer correct to the nearest centimetre.
x% = 45% 4+ 34% = 3181
x =+413181 =56 cm
56
................................. cm
(4 marks)
8.
l
|
|
|
|
|
|
|
|
|
|
e
i C
< 8cm »
Diagram NOT accurately drawn
Work out the length, in centimetres, of AM.
Give your answer correct to 2 decimal places.
1
BM = > BC = 4 cm
AMZ —_— 72 e 4‘2 —_— 33EYasmin,Page255/480 5 74
.............. ; cm

P e . ( 3 marks)
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

LEE Yasmin, Page 256 /480
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
LEIGH-VALERO Nadia, Page 258 /480




1) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship. L~ gAV

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)

LEIGH-VALERO Nadia, Page 259 /480
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

LEIGH-VALERO Nadia, Page 260 /480
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2) Simple Bounds; Easier

1. A piece of string has a length of 55 mm to the nearest mm.
(a) Write down the shortest possible length of the piece of string.

94.5 mm
(b) Write down the greatest possible length of the piece of string.
OD: D mm
(2 marks)
2. Chelsea's height is 158 cm to the nearest cm.
(a) Write down Chelsea's minimum possible height.
157D cm
(b) Write down Chelsea's maximum possible height.
158.5 cm
(2 marks)

LEIGH-VALERO Nadia, Page 261 /480

© Pinpointlearning.co.uk



®PINPOINT
2) Simple Bounds; Medium

3. Ais 4.2 correct to the nearest decimal place.
B is 13 correct to the nearest whole number.

a) Whatis the error interval for A?

415 <A <425

cm
b) What is the lower bound of B?
125
cm
c) Whatis the error interval of A + B?
Lower bound A+B 4.15 +12.5 =16.65
Upper bound A+B  4.25+13.5=17.75
1665 <A+B <1775
cm
LEIGH-VALERO Nadia, Page 262 /480 (4 Marks)
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2) Simple Bounds: Harder

5cm

8cm

The sides of the rectangle above are measured to the nearest cm.
a) Work out a lower bound for the perimeter.
Lower bounds for the sides are 4.5cm and 7.5cm

So lower bounds for perimeter is 2X4.5 + 2X7.5 =9+ 15 = 24cm

24cm
b) Work out the upper bound for the perimeter.
Upper bounds for the sides are 5.5cm and 8.5cm
So lower bounds for perimeter is 2X5.54+2x85=11+4+17 = 28cm
28cm
(4 marks)
5. Tom has 100 identical pens.
Each of these pen weighs 5 grams to the nearest gram.
Work out the greatest possible total weight of all 100 pens.
Give your answer in kilograms.
Upper bound for weight of one pen: 5.5 g
So for 100 pens upper bound is 100x5.5 = 550g
One kilogram = 1000 grams so
550g = 0.55kg
0.55 kg (3 marks)

LEIGH-VALERO Nadia, Page 263 /480
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3) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

LI LIA\/AL DA I\Inm 204 /400




3) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

LEICGLLA\/ALEDRQ Nodia Dang 2685 /420
=4

(2 Marks)




?PINPOINT
3) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

LEIGH-VALERO Nadia, Page 266 /480 (5 Marks)
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4) Standard Form: Easier

1. (a) Write the number 0.00037 in standard form.

3
(b) Write 8.25 x 103 as an ordinary number.,

(¢) Work out (2.1 x 10%) x (6 x 10™).
Write your answer in standard form.

D0 210% ¢ & ¢ 1O~
— . & X I(—_\?i

- o
= .26 x1iD

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

(4 marks)

(a) Write 6.43  10” as an ordinary number.

(N EST Yo Y el an)

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

1
(b) Work out the value of 2 x107 x 8 x]07"2
Give your answer in standard form.
2x 10? % & < 1072

- |6 < 1077

. i s

= . & x< O

1. 10O7F
(2)

(3 marks)
LEIGH-VALERO Nadia, Page 267 /480
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4) Standard Form: Medium

15 7= =y
xy
x=8.5x%10°
p=4x 108

Find the value of p.
Give your answer in standard form correct to 2 significant figures.
- _ - .
o = B.S>10" - UxI1D _ <, 110"

<

RS x1D09 x WLwID® 3,4 x\0'F
= 2.3823S.., x107
= 2.6 0™ (22€C).
P = J2.2822%... 10" "
= U BBOY2RS,,, x 1O |
- 4.9 <x10™" (2=()
w,a o= (2sf)
TY L AT
(4 marks)
16. 2= 22
. a+b
a=3x108
b=2710"
Find y.

Give your answer in standard form correct to 2 significant figures.
-

21D L0
Rw D% % U 1OT

= |IBAS O oD

. X
VS - {\¥ASCc oo

UWa20 V2., ..
= uzocoe (2sf)

= L. xle® (28l ) (4 marks)
LEIGH-VALERO Nadia, Page 268 /480
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4) Standard Form: Harder

Worded Standard Form

1) The world’s smallest snail travels 4 x 103 m a month.
How many months would it take for the snail to travel?

2x10tm?

Lx|0

Li—\L\O}

‘*o§xlo

= Txi03

2)

The time taken for light to reach Earth from the edge of the known universe is 14 000 000 000 years.
Light travels at the speed of 9.46 x 10" km/year.
Work out the distance, in kilometres, from the edge of the known universe to Earth.

Give vour answer in standard forn.

. Ve 3 \ '\‘
‘:’3’-_1—% D= Guaxl0O X 14O
- = 12,244 y 1O
D= ST ~T%
= 1, 32UU ¥ 10

- ~ L3
220U 51D

(3 marks)

LEIGH-VALERO Nadia, Page 269 /480
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5) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

= Hac

x = b ™

d O

~ e,

. . -7+ J205
-;)Xj o e qé—"*——

= 11219636844 or -3-552970 77

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

—

U
= =Gt /795

4 DR
< 655336799 or - 3% 59336799

LEIGH-VALERO Nadia, Page 270 /480
(3 marks)




5) Solving Quadratics Using the Formula: Medium

8.  The diagram below shows a 6-sided shape.
All the corners are right angles.

All measurements are given in centimetres.

(33 —2)

Diagram NOT

(2x + 5)

%]

~ . ~ 2
The area of the shape is 25 cm~.

(a) Show that 6x2 + 17x-39=0

Aca A = (@x+5)(3x-2) e, B SSoe~2 )

aceurately drawn

®PINPOINT

=6x -4+ 15~ 10 Bl L |
=G +lloe~ 10 so x4+ Mx-lu= 25
ToTAL TREA = G2t 1l x- 10 + 6x — Y4 2 @)
L =6+ 1M — iY4- Coc” 411 x_~§b_,6
(b) (1) Solve the equation
6x” +17x 39 =0
a=Gc b=1"] c=-39
T _
L [
| &
\I): I’5 (e &’(:-L‘—"S
X5 fivnssemannaies OF X = cosmasessssioss

(i)  Hence work out the length of the longest side of the shape.

(&xl‘fﬂ# 5 = ¢

LEIGH-VALERO Nadia, Page 271 /480
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5) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

LEIGH-VALERO Nadia, Page 272 /480 (7 marks)
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
LEIGH-VALERO Tori, Page 274 /480




1) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship. L~ gAV

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)

LEIGH-VALERO Tori, Page 275 /480
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

LEIGH-VALERO Tori, Page 276 /480
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2) Missing Mean Questions. Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

LI N/ AL DA Tor Dooo 277 /400
T T




2) Missing Mean Questions:. Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

LEICGLLA\ALEDRO Tor Dagg 272 /420
=4

(2 Marks)
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2) Missing Mean Questions; Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

LEIGH-VALERO Tori, Page 279 /480 (5 Marks)
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3) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

= Hac

x = b ™

d O

~ e,

. . -7+ J205
-;)Xj o e qé—"*——

= 11219636844 or -3-552970 77

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

—

U
= =Gt /795

4 DR
< 655336799 or - 3% 59336799

LEIGH-VALERO Tori, Page 280 /480
(3 marks)




3) Solving Quadratics Using the Formula: Medium

8.  The diagram below shows a 6-sided shape.
All the corners are right angles.

All measurements are given in centimetres.

(33 —2)

Diagram NOT

(2x + 5)

%]

~ . ~ 2
The area of the shape is 25 cm~.

(a) Show that 6x2 + 17x-39=0

Aca A = (@x+5)(3x-2) e, B SSoe~2 )

aceurately drawn

®PINPOINT

=6x -4+ 15~ 10 Bl L |
=G +lloe~ 10 so x4+ Mx-lu= 25
ToTAL TREA = G2t 1l x- 10 + 6x — Y4 2 @)
L =6+ 1M — iY4- Coc” 411 x_~§b_,6
(b) (1) Solve the equation
6x” +17x 39 =0
a=Gc b=1"] c=-39
T _
L [
| &
\I): I’5 (e &’(:-L‘—"S
X5 fivnssemannaies OF X = cosmasessssioss

(i)  Hence work out the length of the longest side of the shape.

(&xl‘fﬂ# 5 = ¢

LEIGH-VALERO Tori, Page 281 /480
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3) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

LEIGH-VALERO Tori, Page 282 /480 (7 marks)
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4) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black

LEIGH-VALERO Tori, Page 283 /480
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4) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}

LEIGH-VALERO Tori, Page 284 /480



4) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

LEIGH-VALERO Tori, Page 285 /480
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5) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)

LEIGH-VALERO Tori, Page 286 /480
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5) Inegualities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)

LEIGH-VALERO Tori, Page 287 /480 (Total 5 marks)
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5) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)

LEIGH-VALERO Tori, Page 288 /480
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1) Bearings:. Easier

Work out the bearing of B from A.

ey

i

®PINPOINT

Diagram NO'T
accurately drawn

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

¥

Y

i

3{ *ﬂfﬂ . %

Al B

LUNT Aoife, Page 290 /480
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1) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

& v
P
v

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

LUNT Aoife, Page 292 /480
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2) Missing Mean Questions. Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

LUINT Ao Dooo 202 /400
T )




2) Missing Mean Questions:. Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

LLINT Agoifg _Dang 204 /420
=

(2 Marks)
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2) Missing Mean Questions; Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

LUNT Aoife, Page 295 /480 (5 Marks)




3) Inequalities Regions: Easier

®PINPOINT

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1
y i 17:2_ :2.'X+ 2—
6 /
/
AN
6 4 2 / i 2 i 6 A_Y
Yy=-t

(Total for Question 19 = 4 marks)
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3) Inequalities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)
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3) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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4) More Difficult Rearranging Formulae: Easier

1.

2.

Rearrange  a{q—c)=d to make q the subject.
O - i = O
Gy o= A4 B C

T?;,‘M,\'Q

s Al O DI ORI
3)
(Total 5 marks)
(a) Make »m the subject of the tormula m=5n-21

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

(2)




4) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

(= rirrernena
X P
11. X+ q
Make x the subject of the formula.
X =

LUNT Aoife, Page 300 /480
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(Total 4 marks)
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(Total 4 marks)
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4) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

LUNT Aoife, Page 301 /480 (TGfﬂi 5 marks)
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5) Pythagoras. Easier

1.
Diagram NOT
p accurately drawn
16 cm
8cm
B
Q R
PQRis aright-angled triangle.
PQ=16 cm.
PR=8cm.

Caculate the length of QR
Give your answer correct to 2 decimal places.

QR? = 162 — 82 = 192
OR = V192 = 13.86 cm

..... 13.86_
(3 marks)
2.
X 3.2cm y
H
Diagramn NOT
accurately drawn
1.7cm
&

XYZis aright-angled triangle.
XY=3.2cm.

XZ=1.7cm.

Calculate the length of YZ

Give your answer correct to 3 significant figures.
YZ? =3.2% + 1.7> = 13.13
YZ =+13.13 =3.62cm
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5) Pythagoras: Medium

old version answers:
7.
Q11 224cm
%0@\ 4 Q12 11.9cm
A cm
x>
) 45 cm >
Diagram NOT
accurately drawn
A rectangular television screen has a width of 45 cm and a height of 34 cm.
Work out the length of the diagonal of the screen.
Give your answer correct to the nearest centimetre.
x% = 45% 4+ 34% = 3181
x =+413181 =56 cm
56
................................. cm
(4 marks)
8.
:
|
|
|
|
|
|
|
|
|
|
e
i C
< 8cm »
Diagram NOT accurately drawn
Work out the length, in centimetres, of AM.
Give your answer correct to 2 decimal places.
1
BM = > BC = 4 cm
AMZ —_— 72 — 42 —_— 33JNTAoife, Page 303 /480 5 74
.............. ; cm

P e . ( 3 marks)
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5) Pythagoras: Harder

13. ABCDis atrapezium.

Diagram NOT
accurately drawn

6 cm 10 cm
0 rm D
3cm

=

B C
AD=10cm
AB=9cm
DC=3cm
Angle ABC= angle BCD = 90° AP =9 —-3 =6 cm
Calculate the length of AC. 2 2 2
Give your answer correct to 3 significant figures. PD< =10° — 6° = 64

BC = PD =64 =8cm
AC* =9%+8% =145
AC = V145 =12.0

( S5marks)

14. A ladder is6 mlong.
Theladder is placed on horizontal ground, resting against a vertical wall.

The instructions for using the ladder say that the bottom of the ladder must not be closer than 1.5 m
from the bottom of the wall.

How far up the wall can the ladder reach?
Give your answer correct to 1 decimal place.

h- =6-= 15~ =83.75

wall h=+3375 =58 m
ladder

6m

LUNT Aoife, Page 304 /480
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
MACKENZIE Jed, Page 306 /480
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1) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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2) Missing Mean Questions. Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

MAGKENZIE 1od Dooo 200 /400
T T




2) Missing Mean Questions:. Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

MACKENZIE Jad Daog 210./420
=4

(2 Marks)
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2) Missing Mean Questions; Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

MACKENZIE Jed, Page 311 /480 (5 Marks)
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3) Changing Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

MACKENZIE Jed, Page 312 /480
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3) Changing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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3) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7

MACKENZIE Jed, Page 314 /480
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4) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

MACKENZIE Jed, Page 315 /480
(3 marks)
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4) Solving Quadratics Using the Formula: Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X = ...ER\AA‘(_{%E@'E.d.ed'.page.s.l@p‘é’o: -1 8 S D

(3 marks)
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4) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

MACKENZIE Jed, Page 317 /480 (7 marks)




5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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5) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

MACKENZIE Jed, Page 319 /4}80,:

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

(Total 3 marks)
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5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

MACKENZIE Jed, Page 320 /480 (TGfﬂi 5 marks)
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1) Index Notation: Easier

) 3xb
1. () Simplify mxm®  — 9
S A S
H
)8 % -2
(b)  Simplify £ P .
P IO
(1)
N : Iy N
(c) Simplify ny 16n l b 2
...... | VT
(2)
{4 marks)
2. (a) Simplify m® x m’ . b4
N
\3

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

(b) Simplify x"

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

(©) Simplify (161°)

. PPN S|
3. (a) Simplify m” + m ms N
mL
, (1)
b) Simplify 5x*)° x x%y
W42 3\
N
b Y

O Y,
@)

MCI AUGHIIN | aura_Page 322 /480 (3 marks)
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1) Index Notation: Medium

BN 4,5 Y +S 9
@l o« L S S
(1)
& 6 8
(b)  Simplify Se f -l L &2
o Qe” F
S L
..... e Fo
(2)
1
(c) Write down the value of 92 /\).___ «\%
q 1)
(4 marks)
5. (a) Simplify “xmt G
Wty Mmoo 0 PR
ey
i q .-
(b) Simplify y =y 3 \\:’ 2
(1)
(c) Simplify (Y’ 2x§ &
" AV
2
(4 marks)
6. Simplify fully
L. 2 %R
P ~ % /
@ pxp p q
...... C.
(b) 3¢" x2q" uis Q.3

© @0

Y S aAx g
X

(4 marks)
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1) Index Notation: Harder

20. (a) Find the value of

() 640
! ,
iy 64° /\m
2 ‘ (,/
aip 64 3 = (0:4 3

1]
o
oo
.CT
—

\
s

®PINPOINT

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

MCLAUGHLIN Laura, Page 324 /480
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2) Anales in Polygons: Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

36030 = \ L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
: o % —_ ‘_-j :
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

360+ 6 - 60

MCLAUGHLIN Laura, Page 325 /480 .
9 (2 marks)
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2) Anales in Polygons: Medium

4. The size of each exterior angle of a regular polygon is 40°.

Work out the number of sides of the regular polygon.

360+ WG A

(2 marks)

5. The size of each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon.

18O -156= 24 (extenor axyle)

S N N

(3 marks)

6.  Here is a regular polygon with 9 sides.

Diagram NOT accurately drawn

Work out the size of an exterior angle,

Q60 - A = KO

MCLAUGHLIN Laura, Page 326 /480 (2 marks)
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2) Anales in Polygons: Harder

11. D

N s
PN P i

T J Diagram NOT

\\\ /f/
\\" /\’x/
l . ,.%— XL < | accurately drawn
\.! © Aﬁ) |O g
i 23 !

| /60\ |

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.
P@(\\:‘th)o(\ - \8 O x (o "1\
N\
- RBOx: g4 O - lOR

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

(4 marks)

MCLAUGHLIN Laura, Page 327 /480



?PINPOINT
3) Bearings. Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
MCLAUGHLIN Laura, Page 328 /480
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3) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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3) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

MCLAUGHLIN Laura, Page 330 /480
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4) Writing one number as % of another: Easier

1) Write 24 as a percentage of 40

i—zxwo = 60% 60%

(1 Mark)

2) Write 62 as a percentage of 50
= x100 = 124%

(1 Mark)

3) Sally gets 32% in a test. Hawys got twenty seven out of the seventy marks available.
Who did better on the test?

i 100 = 38.57%
— X = 38.
70 0

Hawys did better as she got 39% which is higher than 32%

ooooooooooooooooooooooooooo

(1 Mark)

4) In 2001, 2050 attended a theatre in December. In 2002, 3501 attended the same theatre in
December. Work out the percentage increase in theatre attendees. Give your answer to 3
significant figures.

] actual increase
Percentage increase = —— x100
original amount

actual increase = 3501 — 2050 = 1451

P t [ = ——Xx100 = 70.89
ercentage increase 2050 Yo

MCLAUGHLIN Laura, Page 331 /480 (2 Marks)
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4) Writing one number as % of another: Medium

5) Inasale acoat costs £240. Before the sale the coat was priced at £350. Work out the

percentage reduction.

actual reduction

Percentage reduction = —— x100
original amount

actual reduction = 350 — 240 = 110

110
Percentage reduction = 350 X100 = 31.4%

ooooooooooooooooooooooooooo

(2 Marks)

6) The diagram shows the side elevation of a cylinder container of tennis balls. Each tennis

ball has a radius of 3.2cm.
What percentage of the volume of the container is filled by tennis balls?

Volume of sphere= %nr3

3.2cm

6.4cm

19.2em
Volume of cylinder = wr2h

Volume of cylinder = m(3.2)%(19.2) = 617.7cm3

Volume of sphere= %nr3

Volume of sphere= $7(3.2)° = 137.258277cm?

3 tennis balls so 137.258277cm3x 3 = 411.7748cm3

411.77
617.7

Percentage volume taken up by tennis balls = x100 = 66.7%

66.7%

MCLAUGHLIN Laura, Page 332 /480 (5 Marks)
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4) Writing one number as % of another: Harder

7) The average adult should have a maximum of 90g of sugar a day.

15.7g sugar
per 100ml

——

Tom buys this can of soft drink. His friend tells him that it is over 55% of his daily allowance.
Is she correct? You must show your working.

Im1 contains % = 0.157g sugar

330m1 contains 0.157%330 = 51.81g sugar

51.81
90

x100 = 57.6%

His friend is correct. The drink is 57.6% of his daily sugar allowance.

(4 Marks)

MCLAUGHLIN Taura, Page 5535 746U
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5) Changing Ratios: Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils

MCLAUGHLIN Laura, Page 334 /480
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5) Chanaing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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5) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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1) Similar Shapes - linear scale factors only: Easier

1) Work out

Solution for Question 1:

b)

o 7
d) 21 +2

(4 Marks)

2) Are these Shapes Similar? Explain

12 cm

4 cm

5cm 20 cm

4x3 =12 so,if similar have scale factor 3, but 5 X 3 = 15 (# 20)

So these shapes are not similar.

MELLISH Aaron, Page 338 /480 (2 Marks)
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1) Similar Shapes - linear scale factors only: Medium

3) The diagram shows two quadrilaterals that are mathematically similar

4 W, X
A cm B Diagram NOT
accurately drawn
27 cm
C D
9cm
& 54 cm Z
a) Calculate the length of WX
Scale factor =54 +~9 = 6
4X6=24cm
24 cm

b) Calculate the length of AC

27 9

27+6=—===45cm
6 2
4.5cm
(3 Marks)
4) p
Diagram NOT
8 cm 6 cm accurately drawn
0O R
4 cm
S T
6 cm
a) Calculate the length of QR
SF=12+8=2=2 6+2=6x-=4cm
8 2 2 3

4cm

b) Calculate the length of RT

PT=6x§:9cm RT=PT-PR=9—6=3cm

3cm

MELLISH Aaron, Page 339 /480
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1) Similar Shapes - linear scale factors only: Harder

5)

B

20 cm
30 cm

C xcm D15cm E

Find the value of x

SF=30+20:§ CE:%XCD
x+15=2
2
3% X
15=3—%=3

So ¥=15X2 =230

®PINPOINT

Diagram NOT
accurately drawn

% = 30

(2 Marks)

6) The rectangle ACFD is mathematically similar to rectangle

ABED
10 cm
A B C
4 cm
D E F

Rotate smaller rectangle

20 cm

8 cm

8 cm X cm

Scale factor: LR LT 29
8 2

8 =

N w;

16
5

31:3.2cm
5

MELLISH Aaron, Page 340 /480
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2) Missing Mean Questions. Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

MELLISLL A oroo Doao 241 /400
T T




2) Missing Mean Questions:. Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

MELLISLL Aoron Daog 242 /420
=

(2 Marks)
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2) Missing Mean Questions; Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

MELLISH Aaron, Page 343 /480 (5 Marks)
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3) Writing one number as % of another: Easier

1) Write 24 as a percentage of 40

i—zxwo = 60% 60%

(1 Mark)

2) Write 62 as a percentage of 50
= x100 = 124%

(1 Mark)

3) Sally gets 32% in a test. Hawys got twenty seven out of the seventy marks available.
Who did better on the test?

i 100 = 38.57%
— X = 38.
70 0

Hawys did better as she got 39% which is higher than 32%

ooooooooooooooooooooooooooo

(1 Mark)

4) In 2001, 2050 attended a theatre in December. In 2002, 3501 attended the same theatre in
December. Work out the percentage increase in theatre attendees. Give your answer to 3
significant figures.

] actual increase
Percentage increase = —— x100
original amount

actual increase = 3501 — 2050 = 1451

P t [ = ——Xx100 = 70.89
ercentage increase 2050 Yo
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3) Writing one number as % of another: Medium

5) Inasale acoat costs £240. Before the sale the coat was priced at £350. Work out the

percentage reduction.

actual reduction

Percentage reduction = —— x100
original amount

actual reduction = 350 — 240 = 110

110
Percentage reduction = 350 X100 = 31.4%

ooooooooooooooooooooooooooo

(2 Marks)

6) The diagram shows the side elevation of a cylinder container of tennis balls. Each tennis

ball has a radius of 3.2cm.
What percentage of the volume of the container is filled by tennis balls?

Volume of sphere= %nr3

3.2cm

6.4cm

19.2em
Volume of cylinder = wr2h

Volume of cylinder = m(3.2)%(19.2) = 617.7cm3

Volume of sphere= %nr3

Volume of sphere= $7(3.2)° = 137.258277cm?

3 tennis balls so 137.258277cm3x 3 = 411.7748cm3

411.77
617.7

Percentage volume taken up by tennis balls = x100 = 66.7%

66.7%

MELLISH Aaron, Page 345 /480 (5 Marks)
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3) Writing one number as % of another: Harder

7) The average adult should have a maximum of 90g of sugar a day.

15.7g sugar
per 100ml

——

Tom buys this can of soft drink. His friend tells him that it is over 55% of his daily allowance.
Is she correct? You must show your working.

Im1 contains % = 0.157g sugar

330m1 contains 0.157%330 = 51.81g sugar

51.81
90

x100 = 57.6%

His friend is correct. The drink is 57.6% of his daily sugar allowance.

(4 Marks)

MELLISH Aaron, Page 546 746U



4) Standard Form: Easier

®PINPOINT

1.

3
(b) Write 8.25 x 103 as an ordinary number.,

(a) Write the number 0.00037 in standard form.

(¢) Work out (2.1 x 10%) x (6 x 10™).
Write your answer in standard form.

2.1 x10% x

— Il_ é})’l(_\}i

- o
= .26 x1iD

{1
= L
3. F < 1O
(1)
BDASC
& x \C)r\J
{7y
‘ )‘k KIC\L‘ 1<)

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

(4 marks)

(a) Write 6.43  10” as an ordinary number.

(b) Work out the value of 2 x107 x 8 x]07"2

(N EST Yo Y el an)

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

Give your answer in standard form.

2x 107 x &

.5
< < 1O7'4

16 < 107

I 6 x ‘C\'KL\"

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

(3 marks)
MELLISH Aaron, Page 347 /480
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4) Standard Form: Medium

15 7= =y
xy
x=8.5x%10°
p=4x 108

Find the value of p.
Give your answer in standard form correct to 2 significant figures.
- _ - .
o = B.S>10" - UxI1D _ <, 110"

<

RS x1D09 x WLwID® 3,4 x\0'F
= 2.3823S.., x107
= 2.6 0™ (22€C).
P = J2.2822%... 10" "
= U BBOY2RS,,, x 1O |
- 4.9 <x10™" (2=()
w,a o= (2sf)
TY L AT
(4 marks)
16. 2= 22
. a+b
a=3x108
b=2710"
Find y.

Give your answer in standard form correct to 2 significant figures.
-

21D L0
Rw D% % U 1OT

= |IBAS O oD

. X
VS - {\¥ASCc oo

UWa20 V2., ..
= uzocoe (2sf)
= 4.2 <0 (s{)

(4 marks)
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4) Standard Form: Harder

Worded Standard Form

1) The world’s smallest snail travels 4 x 103 m a month.
How many months would it take for the snail to travel?

2x10tm?

Lx|0

Li—\L\O}

‘*o§xlo

= Txi03

2)

The time taken for light to reach Earth from the edge of the known universe is 14 000 000 000 years.
Light travels at the speed of 9.46 x 10" km/year.
Work out the distance, in kilometres, from the edge of the known universe to Earth.

Give vour answer in standard forn.

. Ve 3 \ '\‘
‘:’3’-_1—% D= Guaxl0O X 14O
- = 12,244 y 1O
D= ST ~T%
= 1, 32UU ¥ 10

MELLISH Aaron, Page 349 /480
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5) Changing Ratios: Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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5) Chanaing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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5) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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?PINPOII\IT
1) Index Notation: Easier

) 3xb
1. () Simplify mxm®  — 9
S A S
H
)8 % -2
(b)  Simplify £ P .
P IO
(1)
N : Iy N
(c) Simplify ny 16n l b 2
...... | VT
(2)
{4 marks)
2. (a) Simplify m® x m’ . b4
N
\3

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

(b) Simplify x"

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

(©) Simplify (161°)

. PPN S|
3. (a) Simplify m” + m ms N
mL
, (1)
b) Simplify 5x*)° x x%y
W42 3\
N
b Y

O Y,
@)

PAVEY.Samuel_Page 354 JA80 {3 marks)




1) Index Notation: Medium

17. Simplify

®PINPOINT

4,5 G&S
i x"xx x_ a
D¢
$ % -3
- P PS
273 4 244 3+
(iD) 3520 x 4572 \2.s b o s
ALs’e
PR N I Y
(iv) (g7 q/ 12
......................... ek
18. Simplity fully
‘3')("5
O @) P a

...........

(4 marks)

19, Work out

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

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

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

{4 marks)
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1) Index Notation: Harder

20. (a) Find the value of

() 640
! ,
iy 64° /\m
2 ‘ (,/
aip 64 3 = (0:4 3

1]
o
oo
.CT
—

\
s

®PINPOINT

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

PAVEY Samuel, Page 356 /480

(4 marks)
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
PAVEY Samuel, Page 357 /480




2) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)

PAVEY Samuel, Page 358 /480
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

PAVEY Samuel, Page 359 /480
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3) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

DANMEN, Qoo L Do 200 /490
T T




3) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

DAVENY Samug | _Dagg 26871 /420
=

(2 Marks)
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3) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

PAVEY Samuel, Page 362 /480 (5 Marks)




®PINPOINT

4) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

X = =6+ J36~lx2x=93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G

PAVEY Samuel, Page 363 /480
(3 marks)




4) Solving Quadratics Using the Formula: Medium

8.  The diagram below shows a 6-sided shape.
All the corners are right angles.

All measurements are given in centimetres.

(33 —2)

Diagram NOT

(2x + 5)

%]

~ . ~ 2
The area of the shape is 25 cm~.

(a) Show that 6x2 + 17x-39=0

Aca A = (@x+5)(3x-2) e, B SSoe~2 )

aceurately drawn

®PINPOINT

=6x -4+ 15~ 10 Bl L |
=G +lloe~ 10 so x4+ Mx-lu= 25
ToTAL TREA = G2t 1l x- 10 + 6x — Y4 2 @)
L =6+ 1M — iY4- Coc” 411 x_~§b_,6
(b) (1) Solve the equation
6x” +17x 39 =0
a=Gc b=1"] c=-39
T _
L [
| &
\I): I’5 (e &’(:-L‘—"S
X5 fivnssemannaies OF X = cosmasessssioss

(i)  Hence work out the length of the longest side of the shape.

(&xl‘fﬂ# 5 = ¢

PAVEY Samuel, Page 364 /480
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4) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

PAVEY Samuel, Page 365 /480 (7 marks)
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5) Venn diagrams.: Easler

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black
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5) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}
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5) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

PAVEY Samuel, Page 368 /480
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?PINPOII\IT
1) Index Notation: Easier

) 3xb
1. () Simplify mxm®  — 9
S A S
H
)8 % -2
(b)  Simplify £ P .
P IO
(1)
N : Iy N
(c) Simplify ny 16n l b 2
...... | VT
(2)
{4 marks)
2. (a) Simplify m® x m’ . b4
N
\3

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

(b) Simplify x"

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

(©) Simplify (161°)

. PPN S|
3. (a) Simplify m” + m ms N
mL
, (1)
b) Simplify 5x*)° x x%y
W42 3\
N
b Y

O Y,
@)

RYAN Natalie Pane 370 /480 {3 marks)
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1) Index Notation: Medium

BN 4,5 Y +S 9
@l o« L S S
(1)
& 6 8
(b)  Simplify Se f -l L &2
o Qe” F
S L
..... e Fo
(2)
1
(c) Write down the value of 92 /\).___ «\%
q 1)
(4 marks)
5. (a) Simplify “xmt G
Wty Mmoo 0 PR
ey
i q .-
(b) Simplify y =y 3 \\:’ 2
(1)
(c) Simplify (Y’ 2x§ &
" AV
2
(4 marks)
6. Simplify fully
L. 2 %R
P ~ % /
@ pxp p q
...... C.
(b) 3¢" x2q" uis Q.3

© @0

Y S aAx g
X

(4 marks)
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1) Index Notation: Harder

20. (a) Find the value of

() 640
! ,
iy 64° /\m
2 ‘ (,/
aip 64 3 = (0:4 3

1]
o
oo
.CT
—

\
s

®PINPOINT

..........................
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
RYAN Natalie, Page 373 /480




?PINPOINT
2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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?PINPOINT
2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) Standard Form: Easier

®PINPOINT

1.

3
(b) Write 8.25 x 103 as an ordinary number.,

(a) Write the number 0.00037 in standard form.

(¢) Work out (2.1 x 10%) x (6 x 10™).
Write your answer in standard form.

2.1 x10% x

— Il_ é})’l(_\}i

- o
= .26 x1iD

{1
= L
3. F < 1O
(1)
BDASC
& x \C)r\J
{7y
‘ )‘k KIC\L‘ 1<)

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

(4 marks)

(a) Write 6.43  10” as an ordinary number.

(b) Work out the value of 2 x107 x 8 x]07"2

(N EST Yo Y el an)

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

Give your answer in standard form.

2x 107 %« & < 1O

16 < 107

I 6 x ‘C\'KL\"

V2

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

(3 marks)
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3) Standard Form: Medium

3. (a) Write down the value of 10°

(b) Write 6.7 X 107 as an ordinary number.

(¢) Work out the value of (3 x 107) x (9 » 10°
Give your answer in standard form.

3 < 10 x O x 10°

= 2% wiD"
— 2.1?‘ XIO”_’

®PINPOINT

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

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

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

4. (a) Write 8.2 x 107 as an ordinary number.

(1
(b) Write 0.000 376 in standard form.
2 1 <O +
(1
(¢) Work out the value of (2.3 * 10'%) + (4.6 x 10%)
Give your answer in standard form.
5 1o 2 &
i_’,;;i;.s = 0.5 %10’
i, X 10° <
= S x10°
- O
2)
(4 marks)
RYAN-Natafie; Page-377-/480
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3) Standard Form: Harder

Worded Standard Form

1) The world’s smallest snail travels 4 x 103 m a month.
How many months would it take for the snail to travel?

2x10tm?

Lx|0

Li—\L\O}

‘*o§xlo

= Txi03

2)

The time taken for light to reach Earth from the edge of the known universe is 14 000 000 000 years.
Light travels at the speed of 9.46 x 10" km/year.
Work out the distance, in kilometres, from the edge of the known universe to Earth.

Give vour answer in standard forn.

. Ve 3 \ '\‘
‘:’3’-_1—% D= Guaxl0O X 14O
- = 12,244 y 1O
D= ST ~T%
= 1, 32UU ¥ 10

RYAN Natalie, Page 378 /480
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4) Chanqging Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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4) Chanaging Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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4) Chanqging Ratios. Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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5) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

RYAN Natalie, Page 383 /4810‘ =
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(Total 3 marks)
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5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

RYAN Natalie, Page 384 /480 (TGfﬂi 5 marks)
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1) Anglesin Polygons. Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

360530 = \1L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
4 e % _ ‘_-j g
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

Q60+ 6 = 60

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

STREET Tom, Page 386 /480
9 (2 marks)




1) Angles in Polygons: Medium

4. The size of each exterior angle of a regular polygon is 40°.

Work out the number of sides of the regular polygon.

360+ WG A

®PINPOINT

(2 marks)

5. The size of each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon.

1RO -1S6= 2% (ex‘ecor ong\ﬁl)
2H0=2% = \S

i = -

(3 marks)

6.  Here is a regular polygon with 9 sides.

Diagram NOT accurately drawn

Work out the size of an exterior angle,

260 - A = HO

STREET Tom, Page 387 /480

(2 marks)
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1) Angles in Polygons: Harder

il. D H
,‘./'”"‘\.\"\\ p Vi !.-‘.'"‘“-\_&
gl i /f/ .
C . No—" e o Diagram NOT |
\ 2 XL < | accurately drawn
\.! \O ,}\ |O ]
1 & i
s‘ /E ]
%, /60\ |
L |
B \ K
—y L
i

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.

?@n\:ztg)@,(\ - 80 x (n-2)
N
BOXx3 _ 8% O

(4 marks)
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A.

ey

i

{2 marks)

2. N
A
60°
140°
P
B
(a) Write down the bearing of A from 7.
(b) Work out the bearing of B from P.
e - AN
30-wo0 L 220 ...

(3 marks)
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?PINPOINT
2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) Changing Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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3) Changing Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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3) Changing Ratios: Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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4) Venn diagrams.: Easier

Solution for Question 1:

Number of people that owned dogs only: 64 — 34 = 30
Number of people that owned cats only: 80 — 34 — 30 = 16

D C

Solution for Question 2:

a) Number of people that only had a black pen:
60=37—-18=5

b) Probability of a person owning both types of pen:
18 3
60 10

Blue Black
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4) Venn diagrams.: Medium

Solution for Question 3:

Square Numbers Even Numbers

35 7 11 15

Solution for Question 4:

a) Tea: 6+12=18
Coffee: 9+12=21
Therefore, False

b) False

¢) False

Solution for Question 5:

a)

i) ANB=AandB={9,15}
i)  AUB=AorB={35,6,12,18}
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4) Venn diagrams.: Harder

Solution for Question 6:

Number of people who replied with cats only:

b—a—4

D

C

STREET Tom, Page 397 /480
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5) Inequalities Reqgions. Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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5) Inequalities Regions. Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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5) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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1) Anglesin Polygons. Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

36030 = \ L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
: o % —_ ‘_-j :
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

360+ 6 - 60

TALMAGE Rheanna, Page 402 /480 .
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1) Angles in Polygons: Medium

4. The size of each exterior angle of a regular polygon is 40°.

Work out the number of sides of the regular polygon.

360+ WG A

(2 marks)

5. The size of each interior angle of a regular polygon is 156°.
Work out the number of sides of the polygon.

18O -156= 24 (extenor axyle)

S N N

(3 marks)

6.  Here is a regular polygon with 9 sides.

Diagram NOT accurately drawn

Work out the size of an exterior angle,

Q60 - A = KO

TALMAGE Rheanna, Page 403 /480 (2 marks)
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1) Angles in Polygons: Harder

11. D

N s
PN P i

T J Diagram NOT

\\\ /f/
\\" /\’x/
l . ,.%— XL < | accurately drawn
\.! © Aﬁ) |O g
i 23 !

| /60\ |

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.
P@(\\:‘th)o(\ - \8 O x (o "1\
N\
- RBOx: g4 O - lOR

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

(4 marks)
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
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2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) SSimple Bounds: Easier

1. A piece of string has a length of 55 mm to the nearest mm.
(a) Write down the shortest possible length of the piece of string.

94.5 mm
(b) Write down the greatest possible length of the piece of string.
OD: D mm
(2 marks)
2. Chelsea's height is 158 cm to the nearest cm.
(a) Write down Chelsea's minimum possible height.
157D cm
(b) Write down Chelsea's maximum possible height.
158.5 cm
(2 marks)

TALMAGE Rheanna, Page 408 /480
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3) Simple Bounds: Medium

3. Ais 4.2 correct to the nearest decimal place.
B is 13 correct to the nearest whole number.

a) Whatis the error interval for A?

415 <A <425

cm
b) What is the lower bound of B?
125
cm
c) Whatis the error interval of A + B?
Lower bound A+B 4.15 +12.5 =16.65
Upper bound A+B  4.25+13.5=17.75
1665 <A+B <1775
cm
TALMAGE Rheanna, Page 409 /480 (4 Marks)
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3) Simple Bounds; Harder

5cm

8cm

The sides of the rectangle above are measured to the nearest cm.
a) Work out a lower bound for the perimeter.
Lower bounds for the sides are 4.5cm and 7.5cm

So lower bounds for perimeter is 2X4.5 + 2X7.5 =9+ 15 = 24cm

24cm
b) Work out the upper bound for the perimeter.
Upper bounds for the sides are 5.5cm and 8.5cm
So lower bounds for perimeter is 2X5.54+2x85=11+4+17 = 28cm
28cm
(4 marks)
5. Tom has 100 identical pens.
Each of these pen weighs 5 grams to the nearest gram.
Work out the greatest possible total weight of all 100 pens.
Give your answer in kilograms.
Upper bound for weight of one pen: 5.5 g
So for 100 pens upper bound is 100x5.5 = 550g
One kilogram = 1000 grams so
550g = 0.55kg
0.55 kg (3 marks)

TALMAGE Rheanna, Page 410 /480
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4) Chanqging Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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4) Chanaging Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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4) Chanqging Ratios. Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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5) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

= Hac

x = b ™

d O

~ e,

. . -7+ J205
-;)Xj o e qé—"*——

= 11219636844 or -3-552970 77

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

—

U
= =Gt /795

4 DR
< 655336799 or - 3% 59336799

TALMAGE Rheanna, Page 414 /480
(3 marks)




®PINPOINT

5) Solving Quadratics Using the Formula: Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X = ...%A\.t;w;%g%eamm.page@g P -1 8 S D

(3 marks)
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5) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

TALMAGE Rheanna, Page 416 /480 (7 marks)
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1) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
THOMPSON Angus, Page 418 /480




1) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship. L~ gAV

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)
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1) Bearings. Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles

THOMPSON Angus, Page 420 /480
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2) Missing Mean Questions. Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

TLIAOMDCOANL Aoy o DRogoo 421 /400
3 T g




2) Missing Mean Questions:. Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

THQMDSQN Anquls Daogg 422 /420
=4 =4

(2 Marks)
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2) Missing Mean Questions; Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

THOMPSON Angus, Page 423 /480 (5 Marks)
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3) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

= Hac

x = b ™

d O

~ e,

. . -7+ J205
-;)Xj o e qé—"*——

= 11219636844 or -3-552970 77

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

o = =6+ J36-l4x2x93)

—

U
= =Gt /795

4 DR
< 655336799 or - 3% 59336799

THOMPSON Angus, Page 424 /480
(3 marks)




3) Solving Quadratics Using the Formula: Medium

8.  The diagram below shows a 6-sided shape.
All the corners are right angles.

All measurements are given in centimetres.

(33 —2)

Diagram NOT

(2x + 5)

%]

~ . ~ 2
The area of the shape is 25 cm~.

(a) Show that 6x2 + 17x-39=0

Aca A = (@x+5)(3x-2) e, B SSoe~2 )

aceurately drawn

®PINPOINT

=6x -4+ 15~ 10 Bl L |
=G +lloe~ 10 so x4+ Mx-lu= 25
ToTAL TREA = G2t 1l x- 10 + 6x — Y4 2 @)
L =6+ 1M — iY4- Coc” 411 x_~§b_,6
(b) (1) Solve the equation
6x” +17x 39 =0
a=Gc b=1"] c=-39
T _
L [
| &
\I): I’5 (e &’(:-L‘—"S
X5 fivnssemannaies OF X = cosmasessssioss

(i)  Hence work out the length of the longest side of the shape.

(&xl‘fﬂ# 5 = ¢

THOMPSON Angus, Page 425 /480
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3) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x £ [ x4 —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

ch \b:‘!_] :‘85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)

THOMPSON Angus, Page 426 /480 (7 marks)




4) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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4) Inequalities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)

THOMPSON Angus, Page 428 /480 (Total 5 marks)
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4) |nequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)




5) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

x _p
11. X-+c q

Make x the subject of the formula.

.......

THOMPSON Angus, Page 431 /480
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(Total 4 marks)
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(Total 4 marks)
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5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

THOMPSON Angus, Page 432 /480 (TGfﬂi 5 marks)
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1) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

TLIAOMDCOAN Nl _Doo- 124 /100
T g




1) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

THOMDCSAON Danigl _Dong 420 /420
=

(2 Marks)
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1) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

THOMPSON Daniel, Page 436 /480 (5 Marks)




2) Inequalities Regions:

®PINPOINT

Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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2) Inequalities Regions. Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)
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2) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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3) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)




3) More Difficult Rearranging Formulae

?PINPOINT
- Medium

,
n +a
10. =
n+a
Rearrange the formula to make « the subject.
p(naa)y = 04
SLATNE S Y- ;
FB A £A i

x _p
11. X-+c q

Make x the subject of the formula.

.......

THOMPSON Daniel, Page 441 /480
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(Total 4 marks)
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(Total 4 marks)
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3) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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

THOMPSON Daniel, Page 442 /480 (TGfﬂi 5 marks)
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4) Proof: Easier

1. The nth even number is 2.
The next even number after 2n is 2n + 2
(a) Explain why.

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

(1)
(b) Write down an expression, in terms of n, for the next even number after
2n+2
2+ 2+ 2 = 2A 4
..... 2 RN
(1)
(c) Show algebraically that the sum of any 3 consecutive even numbers is
always a multiple of 6
2 A + L4l + 2 L.
= en + b
e biln )
1\ o il \’FLQ o,‘: & .
3)

THOMPSON Daniel, Page 443 /480 (5 marks)
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4) Proof: Medium

8. Prove that

(n+1Y—(m—1)"+ 1 is always odd for all positive integer values of n.
L

Lm’*’l)l: N% 4+ 2~ 4+ |

(n-D* = N — 2~ + |
(A+)* (=D %] = R +2a+ ) = (=2~ +1) + |
=T+ 2A 4+ —NT A+ 2A - |

= 4~ 4 |

L\—ﬁ 'S o mu_,\_,b\?\_n of: b So G < G - i

bc eve Whier means Lk-f'\-\—\ S chLoL.

THOMPSON Daniel, Page 444 /480 (3 markS!
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4) Proof: Harder

9. Prove algebraically that the sum of the squares of any two consecutive numbers
always leaves a remainder of 1 when divided by 4.

ConsScarlvve A ~Ioes ore N amnat |

r\l + (ﬂ‘*‘)l

- n + N* + 2~ )

= '_’lr\(r'\—\-\) + |

r‘\Lf'\—t—\) wo o '?fbd\MQt Q{; 2 con secukwe
Nuemioers | P(:> o e o{, Pne~— U =S te

be&s_&ggt oo st ‘oo e .

2V\Lf\+b V) 2 X cneven Nuemloer

LoV ey Voo Tto ‘oo a '\M&—\b\‘lD\-Q BE L\"

So Qan+ﬁ + ) 1S a Mw\t‘.P“Q-

o= | Ul o ave o

renA avder of. 1 wvan Al el loj L\_

THOMPSON Daniel, Page 445 /480 (4 marks)
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5) Proof with vectors: Easier

1'
\ " 2 :
A,\ yod Hiagram NOT
/ \ / \\ accurately drawn
/ON S
i b
\
/ N\ / L
F < o /C
\ /
\\ /
E ~~~~~~~~~~~~~~~~~~~~~ —/D

ABCDEF is a regular hexagon, with centre O.
04=a R OB =b.

(a) Write the vector 4B in terms of a and b.

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

The line AB is extended to the point K so that AB: BK=1:2

(b) Write the vector CK in terms of a and b.
Give your answer in its simplest form.

BG = =0\
\%\Q = =30 % i

- —0+ 2o

Y,

A\

—

C

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

(4 marks)
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5) Proof with vectors: Medium

Diagram NOT
accurately drawn

OPQ is a triang]e.
R is the midpoint of OP. =

PR = Nk
PEz—=p + 3

S is the midpoint of PQ.
_ _ ¢
OP=p and 0Q=¢q (/
(i) Find OS in terms of p and g

O3 = A J’ Z‘C@
- 2(3 + ZCP
(ii)Show that RS is parallel to OQ.
RP: =
—> \ \
-\
= &0
i 3
x
AsOQ = Cl/

THOMPSON Daniel, Page 447 /480

@)C\ (Z\\\Z\

®PINPOINT

\_ /o
S (p3 %
(5 marks)




5) Proof with vectors: Harder

OB =3b

(a) Find AB in terms of a and b.

P is the point on 4B such that 4P : PB=2:3

(b) Show that OP is parallel to the vector a + b.

5 S}
= —'S'O\ + S\D
pow S BARIEN 6
0P 2o Lo+ 2%
<
- 6 i
- fgC\ A i\g
_ 6 |
- ‘§CO\ ‘Jv\OD

®PINPOINT

Diagram NOT
accurately deawn

‘QO\—\— %\O

3)
(4 marks)

THOMPSON Daniel,

ol o

age 448 /480

Treretore O@

:\\F, \(\(A}S \O(" €N




®PINPOINT

WATERS Tom
Otol AQA PracticeSet2 3H

L ogin to www.pinpointlearning.co.uk
Username: WA 91906, Password: PPL
Y our Exam Statistics

Strand Overdl Number Algebra Data Shape Ratio
AO1 from from from from from from
AO02 and 3 from from from from from from
Total from from from from from from

Y our Pinpoint Topics

Topic 1: Anglesin Polygons. Mathswatch Clip: 123

Topic 2. Bearings. Mathswatch Clip: 124

Topic 3: Missing Mean Questions. Mathswatch Clip: NA

Topic 4. Changing Ratios. Mathswatch Clip: NA

Topic 5: Inequalities Regions. Mathswatch Clip: 198

WATERS Tom, Page 449 /480




®PINPOINT

1) Anglesin Polygons. Easier

1.  Each exterior angle of a regular polygon is 30°,

Work out the number of sides of the polygon.

360530 = \1L

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

(2 marks)

2,
Diagram NOT
accurately drawn
Work out the size of an exterior angle of a regular pentagon.
4 e % _ ‘_-j g
60T = 2
T2
(2 marks)
3.

Diagram NOT
accurately drawn

Calculate the size of the exterior angle of a regular hexagon.

Q60+ 6 = 60

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

WATERS Tom, Page 450 /480
9 (2 marks)
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1) Angles in Polygons: Medium

10.

\ / Diagram NOT
\ / accurately drawn

{ \
N\ s
s\ | ‘//

- ;
P / \ . S
/ 4
)" \I\
/ |
/ |
z\\ / J
~., _//’-4
"
SN

The diagram shows a square and 4 regular pentagons.

Work out the size of the angle marked x.

P@x\\—aﬁcm - \ROx(n-2)

N
= \80x 5 - SO _ (0%
S 5

260 - 108~ 08 - 40z 54

(4 marks)
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1) Angles in Polygons: Harder

il. D H
,‘./'”"‘\.\"\\ p Vi !.-‘.'"‘“-\_&
gl i /f/ .
C . No—" e o Diagram NOT |
\ 2 XL < | accurately drawn
\.! \O ,}\ |O ]
1 & i
s‘ /E ]
%, /60\ |
L |
B \ K
—y L
i

ABCDE and EHJKL are regular pentagons.
AEL is an equilateral triangle.

Work out the size of angle DEH.

?@n\:ztg)@,(\ - 80 x (n-2)
N
BOXx3 _ 8% O

(4 marks)
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A.

ey

i

{2 marks)

2. N
A
60°
140°
P
B
(a) Write down the bearing of A from 7.
(b) Work out the bearing of B from P.
e - AN
30-wo0 L 220 ...

(3 marks)
WATERS Tom, Page 453 /480




2) Bearings: Medium

9. The bearing of a ship f@@ a lighthouse is 050°

Work out the bearing of the lighthouse from the ship.

®PINPOINT

£y 0y f”“‘
2 35C
(2 marks)
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) Missing Mean Questions: Easier

1) The mean of 8 and another number is 13.

What is the other number?

Solution: (8+x)/2 =13 X2
8+x=26 -8
x=18

18
(3 Marks)
2) The mean of 2, 5, 8 and x is 4
Find x
Solution: 2+5+8+x)/4=4 x4
15+x=16 -15
x=1
x=1
(3 Marks)

3) After measuring the heights of 7 people, they have an average height of 156cm. After
measuring the heights of 8 people they have an average height of 158cm. How tall is
the 8th person?

Solution: 7 x 156 =1092
8 x 158 = 1264

1092 — 1264 =172

(3 Marks)
172

MIATERS Toro Docoo ACc (400
T g




3) Missing Mean Questions: Medium

4) The mean weight of a group of 7 girls is 58kg
a) Work out their total weight

Solution: 7 x 58 = 406kg

®PINPOINT

Kg

406
When a 8" girl joins the group, the mean weight goes up to 59kg.
b) What is the weight of the 8th girl?
Solution: 59 x 8 = 472
472 — 406 = 66 Kg
66

Kg

(3 Marks)

5) The mean distance that Jack runs in his last 10 runs is 5.7 miles. Work out the

distance that he would need to run to make this exactly 6 miles.
Solution: 10x 5.7 =57
11 x6=066
66-57=9

9 miles

MWATERS Tom Dang A57 /420
=4

(2 Marks)
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3) Missing Mean Questions: Harder

6) Waitresses and kitchen staff in a restaurant decide to share their tips. There are 8
kitchen staff 10 waitresses. The kitchen staff receives a mean of £23 weekly and the
waitresses receive a mean of £28 weekly.

Work out the mean of all 18 members of staff.

Solution: 23 x 8 =184
28 x 10 =280

Total = 184 + 280 = 464

Mean = 464/18 = 25.78

£25.78
(3 Marks)

7) The mean of a, a, bis 30

The mean of a, a, b, b, bis 20

Find the values of aand b
Solution:

(2a+b)/3=30 x3
(2a+3b)/5=20 x5

2a+b=90 - solve simultaneously
2a+3b =100
-2b =-10

b=35

2a+5=90
2a=285

a=425

a=425b=5

WATERS Tom, Page 458 /480 (5 Marks)
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4) Chanqging Ratios. Easier

Solution for Question 1:

a) Red:Blue=8:12
Divide through by 4 to simplify: 2:3

b) Red: Blue =8:10
Divide through by 2 to simplify: 4:5

Solution for Question 2:

a) Pen : Pencils =2:3
Equivalent to 20:30
30 pencils in pencil case

b) Only pencils removed so still 20 pens, ratio 4:3 equivalent to 20:15 so removed 15
pencils
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4) Chanaging Ratios: Medium

Solution for Question 3:

123:5
1:3+5=1:8

Solution for Question 4:

Orange : Red = 2:3

2:3=19
w3l=y
2=17
x=2x17=34
¥ =bEX17= B85

Ratio of Orange to Red = 34:51

Compare 2:3 to 10:17, achieving same number for red sweets
28 = 34151

Multiply ratio 10:17 by 3

30:51

4 orange sweets were eaten by Solomon.

Solution for Question 5:

HW : No HW =54

54=9
L=y

15 _

e
x=4x3=12
y=9x3=27

Ratio of HW done to HW not done = 15:12

Compare 5:4 to 2:1

5:4=15:12

el ="t

Same number of pupils in the class = 27

Multiply ratio 2:1 by 9 (%)

134

3 more pupils did do their homework, the teacher was correct.
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4) Chanqging Ratios. Harder

Solution for Question 6:

Sedimentary : Metamorphic = 2:3
Metamorphic : Igneous = 9:10

Multiply ratio 2:3 by 3 = 6:9
Therefore, sedimentary to igneous = 6:10

Solution for Question 7:

Road bikes: Mountain bikes
355

The minimum number of bikes sold is 3 road and 5 mountain, if the ratio changes to
2:1 but no more mountain bikes are sold then ratio is 10:5 so 7 more road bikes must
have been sold.

It is not the only answer as there could have been many numbers of bikes sold, the
ratio is 3:5 this could be 6:10 or any equivalent ratio. If it was 6 to 10 for example to
change to 2:1 ratio must be 20:10 which would mean 14 more road bikes sold, so the
number more road bikes sold is any multiple of 7
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5) Inequalities Reqgions. Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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5) Inegualities Regions: Medium

6. (a) On the grid below, draw straight lines and use shading to show the
region R that satisfies the inequalities

x22 y2x x+y<6

7 /\j:‘:({‘

44— N

3 4 e
i
g !
: i
s T T
| | |
|
i LN . I
L I B P g
| ; i
| ; : > X
, - AN
12 3 4 5 65.J 8
3)
The point P with coordinates (x, y) lies inside the region R.
x and y are integers.
(b) Write down the coordinates of all the points of R whose coordinates
are both integers.
(2,2)  (2,3)  (2,u) (33)
(2)
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5) Inequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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1) Index Notation: Easier

) 3xb
1. () Simplify mxm®  — 9
S A S
H
)8 % -2
(b)  Simplify £ P .
P IO
(1)
N : Iy N
(c) Simplify ny 16n l b 2
...... | VT
(2)
{4 marks)
2. (a) Simplify m® x m’ . b4
N
\3

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

(b) Simplify x"

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

(©) Simplify (161°)

. PPN S|
3. (a) Simplify m” + m ms N
mL
, (1)
b) Simplify 5x*)° x x%y
W42 3\
N
b Y

O Y,
@)
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1) Index Notation: Medium

BN 4,5 Y +S 9
@l o« L S S
(1)
& 6 8
(b)  Simplify Se f -l L &2
o Qe” F
S L
..... e Fo
(2)
1
(c) Write down the value of 92 /\).___ «\%
q 1)
(4 marks)
5. (a) Simplify “xmt G
Wty Mmoo 0 PR
ey
i q .-
(b) Simplify y =y 3 \\:’ 2
(1)
(c) Simplify (Y’ 2x§ &
" AV
2
(4 marks)
6. Simplify fully
L. 2 %R
P ~ % /
@ pxp p q
...... C.
(b) 3¢" x2q" uis Q.3

© @0

Y S aAx g
X

(4 marks)
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1) Index Notation: Harder

20. (a) Find the value of

() 640
! ,
iy 64° /\m
2 ‘ (,/
aip 64 3 = (0:4 3

1]
o
oo
.CT
—

\
s

®PINPOINT

..........................
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2) Bearings: Easier

N Diagram NOT
accurately drawn

Work out the bearing of B from A4

-
3 i

{2 marks)

60°

140°

(a) Write down the bearing of A from P.

(b) Work out the bearing of B from P.

A\

e - AN
360-\o 220 .

(3 marks)
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2) Bearings: Medium

(b) On the diagram, draw a line on a bearing of 107° from 4.

(1)

lockwn=e
Clochhik (2 marks)

4. The diagram shows the position of two ports P and Q on a map.

B

p e
:

(a) Measure the bearing of O from P.

A rock R is on a bearing of 150° from Q.
On the map R is 6 cm from Q.

(b) Mark the position of R with a cross (x) and label it R,

2)
(3 marks)
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2) Bearings: Harder

Solutions for Question 1:

Identify angle XYZ: 80°
XY =2X

[sosceles triangle
Angle Z = Angle X:

180 — 80
z

Bearing of Z from X: 020° + 050°

= 50° X

e

N
Solutions for Questions 2: A

. 45°
Construct bearings:

Construct triangle; identify all angles in the triangle: X

Use trigonometry to find x:

45°

sin 45 = — D
. 45

8 C 5 miles A
sin 45

x = 5V2

x = 7.07 miles
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3) Solving Quadratics Using the Formula: Easier

p) 5
1. Solve3x=+7x—13=0
Give your solutions correct to 2 decimal places.

G=3 b=71 C==l)

X = =bZ Vb yac

Q0

Qx3

-7+ J205
T

= 11219636844 or -3:55297077)

(3 marks)

2. Solve the equation

2., -
2x“+6x-95=0
Give your solutions correct to 3 significant figures.

ned b= 6 C =—95

X = =6+ J36~lx2x=93)

. o
= -Gt 79

L R
- 6.5533c799 orF -8 5533€79G
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3) Solving Quadratics Using the Formula: Medium

2
3.  Solve x*+3x-5=0
Give your solutions correct to 4 significant figures.

q=| =3 PR

- -b*\)7 LLCLC

T Ra
= —32J9-(ux1x-5)
2-’ e ———
_— J’icr

< ’) . ‘
X = | 14258 24O oc —H 192240

(3 marks)

4. Solve this quadratic equation.

o= | --5 c=-8
x = 55 J25-(uxix—3]
l s ——
=é} <Y,
i
X =C 2 TI1E or — |- 2G RIS

X B o] WATKRS *Tom;, Page- 4739488 = oo bl l.«-] .............

(3 marks)
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3) Solving Quadratics Using the Formula: Harder

9.  The diagram shows a 6-sided shape.
All the corners are right angles.
All the measurements are given in centimetres.

2x—7

3x ) U T —

4P

Diagram NOT
accurately drawn

The area of the shape is 85 cm”.

(a) Show that 9x= — 17x — 85 =0
< (Box+ W
A = 3x(2x-7) = ? %, u.DL\
= GDC/Z—QIDQ = =
z
Gl -l +3xr +4x =Y
Goc = 1T ~8S=O

(b) (i) Solve 932 —17x-85=0

I

3)

Give your solutions correct to 3 significant figures.

Q<=9 \b:‘!_] = -85

oe= 17X [1I73 y [qY(=8sY.

s q’qumsz of o= -2'2705358(5%

o =4

)
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4) |nequalities Regions: Easier

1. On the grid, shade the region that satisfies all three of these inequalities

y>-4 x<2 y<2x+1

y &

&

>
/

Yy=-t

(Total for Question 19 = 4 marks)
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4) Inequalities Regions: Medium

2. The region R satisfies the inequalities
x=2, yp=21, x+ty<6

On the grid below, draw straight lines and use shading to show the region R.

))

8 S U —— . S

S

7 S R e S

R

B

s i R a0 e ot k™

g

v -
O 1 g 3 4 5 6N 7 g *
(Total 3 marks)
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4) |nequalities Regions: Harder

7. dx + 3y <12, y<3x, y>0, x>0
x and y are both integers.

On the grid, mark with a cross (%), each of the three points which
satisfy all these four inequalities.

~c=70.
. yh Y=3x
i /
\ | /
4— //
§
2 i i /
<3 X
S EVAAN
/ i
—————%
/ \
S - — \:):D
5 4 -3 2 -1 O 1 2 3 4 5 | x
/ %
=]
/ \
[ < \
A N
| \
/ N
R —
ame S 3
/
d 3)
(Total 5 marks)
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5) More Difficult Rearranging Formulae: Easier

1. Rearrange a{g—c)=d to make q the subject.
, A
Gy o= A4 B C

wgtn,\D

2. (a) Make n the subject of the tormula

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

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

®PINPOINT

sere

)

(Total 5 marks)

m=5n-21

sves

(2)
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5) More Difficult Rearranging Formulae: Medium

(b) Make p the subject of the formula 4p-2q)=3p+2
;,*;;; & );} Lf; %;ZF i
B T it uinn s nse e Saan e e e s s

(3)
(Total 5 marks)

3. P=mnr+2r+2a
Make v the subject of the formula
J " & ¢ bt Z K)
é{

WATKINS Tom, Page 479 /4&}0:

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

(Total 3 marks)




®PINPOINT
5) More Difficult Rearranging Formulae: Harder

12. Rearrange -+ 1 = 1
u v o f
to make u the subject of the formula.

Give your answer in its simplest form.

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