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Place value

(a) Write the number twenty-five thousand, three hundred and two in figures.

B s R S D RN (1 mark)

(b) Write the number 12317 in words.

TWelve thousand, ..........ooevuuiiuueiieeeeeeeeee e (1 mark)

T s S (1 mark)

Complete the place value table showing nineteen thousand and sixty-one.

10000s | ... 10s [ ...
1 ...................................................... ]- (2 marks)
Write the following numbers in order starting with the lowest number.
(a) 251,209,219, 199, 211
12 (1 mark)
(b) 3711, 3910, 3099, 3118, 3796 [The ‘thousands'’ are all the same. j
BO9DD, .o Look at the values of the ‘hundreds: (1 mark)
Write the measurements in order of size starting with the smallest.
(a) 31851km, 31809km, 31787km, 29738 km, 32001 km
........................................................................ (1 mark)
(b) 5.75m, 5.09m, 5.11m, 5.8m. 5.92m
........................................................................ (1 mark)
The weekly pocket money of six children has been recorded. Which two amounts
would you need to swap so that all the amounts are in order?
£6.10, £6.25, £6.70, £6.55, £6.35, £6.85
......................................................... (1 mark)

A teacher has been given £35 to spend on pencils and rulers.
A packet of 12 pencils costs £2.15. problem-solving skills
A pack of 30 rulers costs £6.00. throughout your exam
She buys 4 packs of rulers and spends the rest on packets of pencils. | - be prepared!

How many packets of pencils can she buy?

You will need to use

.............................. (2 marks)
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Negative numbers

7 1 (a) Write the following numbers in order, smallest first.
8,-5,—-12,0,3
Use the fact that 12 is smaller than -5, and
....................................... that any negative number is smaller than 0. (1 mark)
(b) Solve the following.
(i —-13+4
R G Ec T S —— [Rememberthat—?+3=—(7v3).] (1 mark)
(i) —4—-12
= =4 wenvnea = i E{emember that-3--7=-3+7=7-3. J (1 mark)
(iii) —20 — 10
= —(ROF nesueresns ) = (1 mark)
(iv) —=15—+7
i T L = e [Remember that -3 ~+7= -10-J (1 mark)
~{ 75 2 Solve the following.
@) —18 =+7 (b) 56 ~ -8
= =15 =7 = .iioeiivnnns (1 mark) = —(56+8)= .....ocernnn (1 mark)
{g) —Tx=] (d) —64+-4=
=7 ¥ T =uissdi (Amark) (1 mark)
’ 3 On a certain day in Helsinki, the temperature at noon was 6°C. By You can see each
' 6 pm it had dropped by 8°C. By 9 pm it had dropped a further 7°C and | temperature drop as a
by midnight it had dropped a further 7°C. Find the temperatures at subtraction of the number
) . of degrees each time.
(a) (1) 6 pm (ii) 9 pm
6°C — 8°C = —2°C (1 mark) e i GREC il > ISR : ® (1 mark)
(ii1) midnight (b) What was the overall drop in
oC temperature from noon to midnight?
(I mark) e °C (1 mark)
’ 4 The following table lists the elevation (above/below sea level in metres) of cities around
N the world.
m Prague Tokyo Amsterdam Nairobi Baku
244 m 17m -2m 1728 m —-28 m

(a) What is the difference in elevation between Prague and Amsterdam?

(1 mark)

(b) Another city has an elevation halfway between that of Tokyo and Prague.
What is its elevation?

(2 marks)
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Rounding numbers

Rapmd When rounding to the nearest ‘hundred’, look at
(a) 11349 (nearest hundred) the ‘tens’ column to decide if you should round
i [ ——— P etlcave alore /(1 mark)

(b) 13459 (nearest thousand) Always go to the place value column to the right of
= 1 the column to be rounded to make your decision. ) (1 mark)

=2, (1 mark)

Round 0.003272 correct o The non-zero digits keep the same place value in

(a) 1 significant figure your significant figures answer. The final one may
increase by 1 (or stay the same) when it is rounded.

..................................... (1 mark)
(b) 3 significant figures

...................................... (1 mark)
(¢) 2 significant figures

...................................... (1 mark)
Round 361712 correct to
(a) 1 significant figure

400000 (1 mark)
(b) 2 significant figures

.l . 0 000 (1 mark)
(c) 3 significant figures

....................................... (1 mark)
Three athletes, A, B and C, recorded times for the 100 m sprint. Their times were
11.051, 10.923, and 11.114, respectively.
(a) Round B to 3 significant figures. (b) Round C to 2 significant figures.

...................................... (1 mark) seerrne... (1 mark)
(¢) How many significant figures must they all be rounded to in order for the times

to all be the same?

....................................... (1 mark)
Hans checked his bank account which said he had €342 617. You will need to use
He said he had €343000 to 3 significant figures. Explain why problem-solving skills
you think he was either correct or incorrect. throughout your exam

~ be prepared!

................................................................................. (2 marks)
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Adding and subtracting

1 Work out
(a) 556+ 19+ 375 Remember, when the sum of the digits exceeds 9
s you carry the digit to the left place value.
192
+ 379
...... 9
2
.......................................... (1 mark)
(b) 804 — 257
7 914
804
-257
...... 7
.......................................... (1 mark)
2 Work out
(a) 4095 + 5863
.......................................... (1 mark)
(b) 9191 — 2658
.......................................... (1 mark)
3 A packet of pizza flour costs £1.52, 2 cans of tomatoes cost £0.58 gach, 4 bags of
mozzarella cheese cost £1.13 each and a packet of oregano costs £0.94. Alex pays
with a £10 note. Work out how much change there will be.
152 + (2 X 58) + (4 X N3) + 94 = .coooiiininnnnn Convert everything to
B pence, then convert back
1000 T enaeaenaaies = Lasasrssa ey tO pOUﬂdS at the end.
.......................................... (3 marks)
4 A bus leaves Guildford station with 63 passengers on board. At the next stop, 37 people
get off and 15 others get on. How many passengers are on board now?
Method 1: subtract the number of passengers who get off from
the original 63 then add the number of passengers who get on.
Method 2: subtract the 15 passengers from the 37 that get off,
then subtract the result from the original 63.
.......................................... (2 marks)
5 Manny needs to buy a saw for £3.24. a bag of nails for £1.61 and a hammer costing
£5.38. He says a £10 note will be enough to get all three items. Is he correct? Explain
your reasoning.
......................................................................................................... (3 marks)
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Multiplying and dividing

1 Work out
(a) 35x42

-

The answer to 35 x 40 goes here. First
write 0 in the units position, now work
with the 4 (tens). Work out 4 x 5 (tens),
write down the 0 in the tens position
and carry the 2 (hundreds). Then work
out 4 x 3 (hundreds), add on the 2 and
write this result in the hundreds and

\
This can be done by multiplying 35 x 2, multiplying
35 x 40 and adding the two results together.

|

~

The answer to 35 x 2 goes here. Work out

35 2 x 5, Write the 0 from your answer in
X 42 the units position and carry the 1. Then
work out 2 x 3 (tens) and add the 1 to it.
"""" Write this digit in the tens position.
— ...
0

thousands positions.
L

(b) 292+4

(o = e
Reading the digits 292 from left to right

gives three numbers 2, 29 and 292.

The smallest that can be divided by 4 is

29. Work out how many 4s go into it:

T x 4 =28 giving a remainder of 1. Write

| | Finally, add your results together. ]

(1 mark)

The remainder, 1 (ten), is written to the
left of the units digit to make 12. Now
you work out how many 4s go into 12.
Write your answer in the units space
on the top line.

4)2 9'2

Lthe 7 (tens) on the top above the 9 (tens). J

2 Pens come in three packaging sizes:
' 8 pens, a bag contains 4 times more,

(a) Calculate how many pens are in

(b) Calculate how many pens you would have, if you had one of each packaging size.

8 + +

from a small field. Each box contained

27 kg of carrots. What was the total
weight of carrots from his field?

26
X127
2

4

shared between 9 small shops.

A farmer filled 26 boxes with carrots

Alorry had a cargo of 600 bags of flour. Each bag weighed 8 kg.
The driver delivered 240 bags to a supermarket and the rest was

(a) What was the total weight of the

(1 mark)
a packet, a bag and a box. A packet contains
and a box contains 3 times more than that.
a box.
(1 mark)
(3 marks)
& . 4 Work out ] _ _
et Write any remainder as a fraction.
354 = 11
3 Remember you are looking for
1)3 5 4 how many ‘groups’ of 11 there
are in each place holder so any
remainders will be 11ths.
(Bmarks) ... (2 marks)

You will need to use
problem-solving skills
throughout your exam
— be prepared!

(b) How many kg of flour did

(2 marks)

BLEM )

VED! flour in the lorry? each smaller shop get?
...................................... (1 mark)

e —— ——
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Decimals and place value

(a) Write down the value of 4in 1.04 (" )
For example, in 1.27 the 2
= B upensisaninsti i represents the value 2 tenths.
(b) Write down the value of 2 in 0.326 '

Each place-holder is ten times
smaller every move to the right,
so we have hundreds, tens,

£ units, tenths, hundredths, etc.

Write the following numbers in order of size starting with the smallest.
8.3,49,6.7,8.2,7.6

Start by looking at the first place holder
Write down the following numbers in order | in every number to identify the largest
starting with the largest. digit, then move on to the second place
1.532,1.499, 1.53, 1.6, 1.504 holder, then the third and so on.

Write down the following numbers in order, smallest first.
0.81, 0.8, 0.08, 0.788, 0.019

Use the information 1.2 x 9.3 = 11.16 to write down the value of

(a) 1.2x93

E’his is exactly 10 times larger than 1.2 x 9.3J

"
(b) 0.12x9.3 0.12 is 10 times smaller than 1.2 so the
result should be 10 times smaller also.

() 120 % 0.93 120 is 100 times larger than 1.2 and 0.93 is 10 times
smaller than 9.3. If you multiply something by 100 then
"""""""""""""""""""" divide by 10 it is the same as just multiplying by 10.

(d) 11.16 = 0.12

From the fact you are given, 11.16 + 1.2 = 9.3. Since 0.12 is 10 times smaller than
1.2, and you are dividing by this smaller number, the result will be 10 times bigger.

Using the fact that 19 X 21 = 399, change only one of | you will need to use

the numbers in the following to make it correct. problem-solving skills

39.9 +0.21 =0.019 throughout your exam
- be prepared!

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(2 marks)



1 1 (a) Work out 3.71 + 8.62
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Operations on decimals

Place value is crucial when adding or subtracting decimals, so
keep them all in line, including the decimal point. If the sum of

4 g 67; any column exceeds 10 then the 10 is carried to the left asa 1.
..... e (1 mark)

(b) Work out 91.6 - 38.4 [You may need to put some zeroes in any empty decimal places. j

916
-38.4
...... .2 (1 mark)
(c) Work out 4.91 x 12 You can calculate without a decimal point and then adjust the

size of the answer. 4.91 is 100 times smaller than 491, therefore
the result should be 100 times smaller than 491 x 12.

.......................................... (2 marks)

(d) Work out 0.52 x 0.03

.......................................... (2 marks)

(€) Work out 61.2 + 6 Think about 6 dividing 612 rather than 61.2 and then divide the

result by 10. Or with the working shown to the right you can
""""" include the decimal point in both the working and the answer.
(= } 02

.......................................... (2 marks)
(f) Work out 45.1 = 1.1

.......................................... (2 marks)

A day ticket at an adventure park costs £33.60. A group of 6 people buy one each.
What is the total cost of the tickets bought?

.......................................... (2 marks)

Davina worked 38 hours last week and earned £577.60. How much does she earn an hour?

P (3 marks)

Carmen runs a music shop. She aims to sell 8 boxes of guitar :

L . . You will need to use
strings every day from Monday to Friday. A box of strings costs problem-solving skills
£7.45. If she reaches her target, how much money will she have throughout your exam
taken for strings in a 4 week period? - be prepared!

1. Work out how much she would take each day.
2. Multiply this by 5 to see how much is taken per week.
< S————————— (4 marks) ( 3. Multiply this by 4 to see how much is taken in 4 weeks.
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Squares, cubes and roots

Work out
(a) 6° (b) 3

E2=6X6=.ncerrrurs (1 mark) 5 & 8 % B RES mwsnss (1 mark)
(c) V36 (d) V144

[Work out which number squared is equal to 36. ]

.................................... (1 mark) (1 mark)

) 127 (f) V64

ﬁ\!ork out which number cubed is equal to 27. I

.................................... (1 mark) (1 mark)
(g) V125 (h) V-8
Work out which number cubed is 8, and because
— x — x — = - you can then insert a minus sign.
................................... (1 mark) (1 mark)
() V=27
.................................... (1 mark)
Work out the value of 42 — (22) — (39). | Square the numbers first, Youulllpesd S tse
then follow this with problem:solving skills
(4 x 4) —(2x2)— (3 x3) addition and subtraction. throughout your exam
— be prepared!

......................................... (1 mark)
Look at the following numbers: 2, 4, 8, 9,29, 27, 49, 64. Write down a number that
(a) is 1 less than a square number. (b) is 2 more than a cube number.
....................................... (1 mark) i (1 mark)
(¢) has a cube root of 4.
....................................... (1 mark)
If you add together four consecut‘ive square nu.mbcrs; t.he gnswer will What happens when
always be an even number. Explain why you think this is either a true or you square an even
false statement. number? How about

an odd number?

(2 marks)
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Indices

j’ 1 Write as single powers of 5

(@) 5%X5%5

(1 mark)

Simplify the expressions, leaving answers in index form.

(a) 3*x3*
3X3X3 X 3X3xXx3x3=33+4
Ll L |

3 + 4
.......................................... (1 mark)
(c) x5

....................................... (1 mark)
(&) P=P

VAR (1 mark)
Write as a single power of 4
(@ §

....................................... (1 mark)

23 X 23
(a) 24
....................................... (2 marks)
84 'Y 83
© g
....................................... (2 marks)

Rewrite the following expressions without indices.

(1 mark)

(1 mark)
Work out the value of ».

- 330
Yx¥=337

(b) 5X5X5X5Xx5x%x5

(1 mark)

[When multiplying with indices ]

(b) 45 x 4 you add the indices together.

— _4:]+3

(1 mark)

(d) 35+ 32 t’v’hen dividing numbers with ]

indices you subtract the indices.

.......................................... (1 mark)
(f) & +a?
....................................... (1 mark)
1
®) 75x7%37
....................................... (1 mark)
5?
®) %5
....................................... (2 marks)
3—2 b'e 35
(d) 34 *® 3—?
....................................... (2 marks)
Any number to the
(b) 257 = ] power 0 (except zero

itself) is equal to 1.
(1 mark)

(1 mark)

You will need to use
problem-solving skills
throughout your exam
- be prepared!

(2 marks)
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Estimation

Give an estimated value of
Round to the nearest whole single

(a) 87 %103 digit number or power of 10 to make
90 x 100 = estimated values easier to calculate.

(b) 37.5+18.52

(OSSR ¥ = pnniases
. ; 374.8
Write an estimated value of g7~ 07
9.7% 097 Round all to 1 significant figure
3748 _ 400  _ ... = then calculate an estimation.
97 X097 " 40 X worcirs e
: . 17:53
Write an estimated value of 38T % 6.42
1753 e o Sl _
287 X 642 3 X e weiesesss S
Write an estimated value You do not have to divide by a decimal. Simply
of 4.65 x 5.032 multiply both numerator and denominator by 10 to get
0.48 5x5x% 159. Alternatively, you might notice that dividing
5 XD _ suwinn = by 0.5 (or %) is the same as multiplying by 2. So your

--------- calculation becomes 5 x 5 x 2.

) . 173 x 2.495
Give an estimated value of 0783

Work out an estimated value of 021 8.3

(a) Work out an estimated volume for a piece of rectangular cardboard measuring

9.54 cm X 37.6 cm X 0.24 cm

(b) Give a reason why you think your estimate is either lower or higher than the true
volume of the piece of cardboard.

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)
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Factors, multiples and primes

Write down all the factors of 24.

Remember, a factor of

(@) (1 x24), (2 x12),(...... X o L., ¢ R ) 24 is any number which

R - i e 12, 24) SHt e o6 (2 marks)
(b) Write the next 6 multiples of 8.

24, 32, 40, ...... s s e e g s s (1 mark)
Choose all the numbers in the box that are either multiples or factors of 14.

24 42 70
1 7
c4 49

...................................... (2 marks)
e the s primemumrs | e e rkerphasand
= B L T (1 mark)
If all factors of 100 pence (£1) were minted as coins
(a) what would each coin be worth in pence? E"d all the numbers th3t1

=1 204 e W iaclly (2 marks)
(b) how many different coins would be available up to and including £1?

........................... coins (1 mark)
Danuta is thinking of a number between 40 and 50 that is the sum of three
consecutive factors of 60 when the factors are ordered in terms of size.
(a) What are the three consecutive factors? LFin 4 Sl the Fabtors oF 6D ﬁrst.]

....................................... (2 marks)
(b) What number is she thinking of?

....................................... (1 mark)

Write out the following numbers as products of their 84

prime factors.
(a) 84

84 =2X2X3X7=22x3x7
e (1 mark)

(b) 40
...................................... . . (1 mark)
(c) 42 Can you use the facts from
(a) to help you with (c)?
....................................... (1 mark)
(d) 200
....................................... (1 mark)

11
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HCF and LCM

D 1 (a) Write down highest common factor (HCF) of 60 and 75.

[ Find all the factor pairs of both numbers. Use the highest factor that is in both lists. ]

E0=1x%x60,2%303X20,4X .cc0y wnnnn. X
The= 1 ¥ 75,38 a8 ¥ s
HCF (60, 75) = 15 (2 marks)

(b) What is the lowest common multiple (LCM) of 12 and 157
LCM (12, 15) =

Start listing the multiples of 12 and
the multiples of 15. The first number
to appear in both lists is the LCM.

D (2 marks)
H B 2 Write the numbers 56 and 196 as products of their primes.
56 196
TGS sammamsossmpmmmes
1 S e (4 marks)
! 3 Use the Venn diagram to find the LCM of 12 and 18. . ?
. Find the prime factors
12 =2 % 2%3 of 12 and 18 first.
1B=2%3% 3
[ 12
The Venn diagram not only contains the
HCF in the intersection but when this area
is multiplied by the remaining two areas
it produces the smallest possible multiple
8 (LCM) of both numbers.
) ICM (12,18) =2 X 3 X ... X ... = (2 marks)
>¢ > 4 Find
(a) the HCF of 12 and 22 One Venn diagram will be
sufficient to solve both (a) and (b).
PRBBLET .................................... You will need to use (2 marks)
SOLNEAR problem-solving skills
(b) the LCM Of 12 and 22 throughout your exam
~ be prepared!
.................................... (1 mark)
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Fractions

1 What fraction of the array is shaded? The total number of squares in an

array show how many equal parts
make the whole. The shaded parts
show a fraction of the whole.

(1 mark)

2 Write the fractions in their lowest terms, then solve. Give your answers in their simplest form.

(a) 1879 (b)
—2_1
3 3
= (1 mark)
© 34+%2 @
........................... (1 mark)

3 Write the fraction of each array that is shaded, in its simplest form.

20
(2 marks)
4 Work out

3 Draw an array consisting

@) 8 of 160 km tf 8 equal parts. J (b)
60 km ————y ©
3_3X%X20_ €0
& 8x20 160
S0 2 of 160 km = ....... km (1 mark)

5 Ella bought 24 boxes of melons each costing £9. Each
box contained 12 melons. She sold % of the melons for
£1.20 each, then she sold the remaining melons for
£0.90 each. How much profit did Ella make that day?

(a) (b)

8 . 6
30745
(1 mark)
3.4
127710
........................... (1 mark)
= s (2 marks)
Z of £56
L (1 mark)
2 of 48 kg
........................... kg (1 mark)
You will need to use
problem-solving skills
throughout your exam
~ be prepared!
(2 marks)

13
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Operations on fractions

% 1 Work out

"us?

PROBLEM
SOLVED!

PROBLEM
SOLVED!

Biv HE<

@ 4]

In a bag of fruit ; are bananas, 2
are apples and the remainder are

peaches. What fraction of the bag

of fruit are peaches?

To add or subtract fractions, you must first change
the fractions to have a common denominator.

Vanessa shares £18 between her three children for pocket money each week.

. 4 . . 3
Marie gets 5 of it and Paul receives 5.

(a) What fraction of the pocket money is left for Lenny?

5.1
® 57
e s = i
(2 marks) (2 marks)
7. .3
@951
@marks) == (2 marks)
(b) 3x%
(1 mark) == e = 5 (1 mark)
Using the inverse operator (multiplication) and the
inverse of the fraction that is dividing we can change 5 K
the division to a multiplication, which is easier. (2 marks)
(2 marks)
Think of the bag of fruit as ‘the whole". If you add
together the fractions representing the bananas
and the apples, then subtract this from 1, you are
left with the fraction of the bag that are peaches.
You will need to use
problem-solving skills
throughout your exam
— be prepared!
(3 marks)
You will need to use
problem-solving skills (3 marks)
throughout your exam
- be prepared!
(2 marks)
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Mixed numbezrs

Work out
(a) 2% it 4% [Add the proper fractions then add 2 + 4 to this result.J
o 4 é —_— e} eeassane . = ERLLTEE 2 mal‘ks
TETETERA=ERE T ERE TE T v T ( )
Alternatively, convert mixed numbers to improper fractions, then
convert back to proper fractions when the result is worked out.
< 2_14 L 29 _14x6 2O X B _ 4 _ s
2—5“+4§——€+G— 30 + 30 e +—“~—30 ............
1. 53
(b) 5 3 27

With subtraction problems it is always wise to convert to improper fractions, as the fraction
part of the subtracted mixed number is often larger than the fraction in the first one.

ﬁ————";" S R e RO (2 marks)
Work out LConvert all mixed numbers to improper fractionﬂ
L .52 7.33
(a) I'S—XZ'S.* (b) 68 - 34
(2 marks) e S (2 marks)
Work out
3 44 3.,13
(a) 25><49 (b) 9§ 2|
= ... B (2 marks) = ... S (2 marks)

A shopping bag contains 5% kg of potatoes and another is filled with 3—;5 kg of
potatoes. What is the total weight of the potatoes?

= 5——2(3 + 3—~2& - I == kg (3 marks)

A 195 km trip was completed by train, car and bicycle. % of the

. 1 : . You will need to use
distance was completed by car, 5 by bicycle. How many kilometres

problem-solving skills

was the train journey? throughout your exam

— be prepared!
..................... km (3 marks)

. . . o

The d?stance between Po_rtst.on and C.hldhook 15. 18§ n.nlcs. Youwill fieed t use
The distance between Brigville and Dimchester is 3; times that problem-solving skills
distance. What is the distance between Brigville and Dimchester? throughout your exam

- be prepared!
..................... miles (3 marks)

15
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Calculator and number skills

1 Work out Order of operations (BIDMAS)
Brackets, Indices, Division, Multiplication, Addition, Subtraction.

(d) y(1+6x8) A root can be written as an index, 5o
give it the same ranking in BIDMAS.

\ 2 Work out

234 (17 #2)=2 849411
® T ¥5%3 ®5ve
_ 234192 -2 _ .. R R
G+ 15 - 21 = T
= R (2 marks) = R RS

© 5=2 3+ —10+6
7 5%2-28+T7 25+10+2

6 i
Write down all the figures from
v2.25 +3.1 | your display and use BIDMAS.
3.12—-2.5 x 2.924 —

55 1.5 + 3.1 You can enter in this )
_ % calculation all at once by using

the fraction button.
= iiverannnreene Calculators have BIDMAS built
g1 into their memory.
4 Work out the value of 2.75* = 256 This button converts
between fractions and
.................. Ldecimals. Give it a try.

2.35 % 2.4336
(a) Write out all the digits displayed on the calculator.

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(2 marks)

(2 marks)

(3 marks)

(2 marks)

(2 marks)

(1 mark)
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Standard form 1

1 (a) Write 3500 in standard form.
3500 =35 x 1000 = 35 x 10 (1 mark)

(b) Write 1.21 X107 as an ordinary number. | The index is -2, therefore the figures will
move two places to the right (making

....................................... the number 100 times smaller). (1 mark)
(c) Write 0.32 x 10* as an ordinary number,
....................................... (1 mark)
2 Write the following numbers in standard form
(a) 600 (b) 570
....................................... (1 mark) i, (1 mark)
(c) 4003 (d) 51.1
....................................... (1 mark) LTSRN (T §
(e) 61.13
....................................... (1 mark)
3 Write the following in standard form. Rewrite each number so that it lies between
(a) 0.35 1 and 10. Now decide the power of 10 that
) it must be multiplied by to get it back to its
= &5 x 10 original value. (1 mark)
(b) 0.00182 (c) 0.487 x 10°
0.00182 = 1.82 x 10" (Tmark) (1 mark)
4 (a) Write 5842000 in standard form.
5842000 = 5.842 x 10" (1 mark)
Use the following information x = 5 842 000, y=3.16x%x10°.
(b) Work out x + y, giving your answer in Convert y into an ordinary number,
standard form to 3 significant figures. work out x + y and then convert the
result to standard form.
....................................... (2 marks)
(c) Work out x — y, giving your answer in standard form to 3 significant figures.
....................................... (2 marks)
S Voyager 2 took 4 years (approximately 3.5 % 10* hours) to get You will need to use
from Earth to Saturn. The distance between the two planets is problem-solving skills
@ approximately 7.46 X 10° miles. Work out the approximate throughout your exam
speed of Voyager 2s journey to 3 significant figures. - be prepared!
-
LVED! ;
[speed = dl;t:qi;ce

...................................... mph (4 marks)
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Standard form 2

6 Work out, giving your answer in standard form:

[Use the commutative property of multiplication which means you can multiply in any order. ]

(@) (14x10%) x (2% 107
(14 X 2) X (103 X 107) = (14 X 2) X 10> = (14 x 2) x 10?

....................................... (2 marks)
(b) (12 x 10°) + (24 x 107) [Write it as a fraction, tidy up and canceg
12 x10° _ 12  10° _ 12 oy
54 %105 =24 X705 ~ 24 X107
_1
=3 x 10
T (2 marks)
Work out, giving your answer in standard form:
(a) (3.2 %10+ (1.5%10% (b) (5.8 x 10°) — (7.3 x 10°)
320 5800000
+1500 - 730000
1620 5070000
=162 X 10" (2 marks)
....................................... (2 marks)

If P=(3.2 % 10% and Q = (7 % 107) solve the following, leaving your answer in standard form.

(a) 2P (b) PxQ
=2 % (3.2 %x10% = ......... = (32 x10% X (7 X 1073) = .........
(2 marks) (2 marks)
(c) P-20 (@ IP+20
= (32X 10%) — 2 X (7 X 1073 = .cccs. crrrieissnnsnsiisn e
(2 marks) (2 marks)

The surface area of the earth is approximately 510 million km?2 the | vou will need to use
surface area of the moon is approximately 3.8 x 10" km®. Which problem-solving skills
has the larger surface area and how many times greater is the larger | throughout your exam

Write your answer to 3 significant figures.

M surface area? - be prepared!
PROBLEM Write your answer to 3 significant figures.
SOLVED!
...................................... (3 marks)
ﬁ 10 The circumference of the earth at the equator is approximately You will need to use
4.003 % 10* km. The height of the Eiffel Tower in Paris is problem-solving skills
approximately 300 m. How many Eiffel towers could be laid end throughout your exam
to end around the equator? - be prepared!

(3 marks)



Hadago [ | Nearly there [ | Nailed it! [ ]

Counting strategies

{\’) 1 Mayjid has three letters printed on cards P, Q and R. He also has another three cards
with the numbers 2, 4 and 6 printed. Find all the ways he can pair a letter with a number.

‘-‘._\}'

[Remember that it does not matter which order they appear.J
©
(Fo2) (P o) (s 8 (Q )y ey )y Gy o)y Gy )y Gy oy e ) (2 marks)
4’ 2 Millie wants to buy a new bicycle. She can choose a touring e e Bectlotier
3 bike, a mountain bike or a fold-up bike. Her colour choices are | of the bicycle and
orange, jade or silver. List all her possible choices of bicycle. the colour choices. J
Touring (T) Mountain (M) Fold-up (F)
Orange (0)
Jade (J)
Silver (S)
............................................................................................................ (2 marks)
—9 3 There are 4 coins on the table: 10p, 20p, 50p and £1. List all the different sums that
} can be made with any 2 different coins.
10p 20p 50p £1
£1
S0p
20p
10p
| (2 marks)
") 4 Three cards each have a different digit on them, 4. 5 and 6.
: Write down all the six numbers you can make with these cards. Start with the first
@ card: how many
ways can that be
the first digit?
I L e N (2 marks)
:>> 5 Five musical instruments, guitar, piano, trumpet, flute and mandolin. are to be
- recorded on a CD but there will only be two instruments on each track. Each
@ instrument will be recorded with each of the others. How many tracks will be on
the CD?
OBLEM
JLVED! You will need to use
problem-solving skills
throughout your exam
- be prepared!
....................................... (3 marks)
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Problem-solving practice 1

It is said that every even number is the sum of two prime numbers. Find two prime
numbers that sum to the following even numbers.

(a) 8 (b) 12
............... I e (1 mark) Tl TR (1 mark)

............... F o (1 mark) s sseme TR R (1 mark)

16 GB flash drives cost £5.99 and 32 GB flash drives cost £6.88. How much change
would you get from £50 if you bought three 16 GB and four 32 GB flash drives?

(3 marks)

A hot chocolate costs £2.70. A group of friends give the barista £25 to pay for their
hot chocolates. What is the maximum number of people there could be in the group,
and how much change would there be for that number of hot chocolates?

(2 marks)

A hotel buys packets of biscuits which each contain 14 biscuits. The hotel is running a
conference and plans to provide each person at the conference with 3 biscuits during
their coffee break. There are 800 people booked for the conference. How many packets
of biscuits will the hotel need to buy?

(3 marks)

Which fraction is larger: % or %? Show your working.

(2 marks)

Ice cream cornets are produced at a rate of 200 every hour. The factory producing
them operates for 6% hours per day, 5 days each week. There are 8 ice cream cornets
packed in a box. How many boxes are needed each week?

(4 marks)
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Problem-solving practice 2

} 7 Ina triangle, angle 4 = zl of the total of all the angles, and angle B = % of the total
of all the angles.

m (a) What fraction of all angles in the triangle is angle C?

....................................... (2 marks)

....................................... (2 marks)

‘,) 8 Misha buys an 8 kg bag of flour to make pizzas. Each pizza uses 300 g of flour.
She sells the pizzas in her restaurant for £8.50 each.

bu .9 (a) How many pizzas can she make?

....................................... (3 marks)

....................................... (2 marks)

) 9 Deepak has three planks of wood left over from a maintenance job in his house.
One piece is 85 cm long, one is 79 cm and the other is 83 cm long. He now needs to

@ cut 7 pieces from what is left, all of the same length for the last part of the job. What
is the maximum size for each piece?

....................................... (4 marks)

10 Two cyclists, Anne and Margaret, are riding on a velodrome. They start together,
It takes Anne 30 seconds to complete one circuit. It takes M argaret 40 seconds to

complete a circuit. How many circuits will they each have completed when they are
both together at the starting point again?

Anne

Margaret............oo...o...... (3 marks)

11 A train is travelling at a constant velocity of 112 km/h. Write this velocity as m/s
(metres per second).

J ’ 12 What is the value of n in the following equation?

5 4
g e

(5 marks)

(4 marks)

21
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8.

22

Collecting like terms

Choose from term, expression, equation and formula to describe the following.

Term: In 2t + r* there are two terms, 2t and r.

Expression: May contain numbers, variables (letters) and operators.
Equation: Contains an = sign.
Formula: A mathematical rule described using symbols.

(a) 3x—4=13 (b) 5t
....................................... (1 mark) e eiiieieiiiieiineee (1 mark)
(c) y=ax+b (d) pP—2p=15
....................................... (1 mark) PRI PPIOMOREN | ). .
(e) s=7
....................................... (1 mark)
Simplify the following. | Like terms contain the same variable, )
or multiplied group of variables. One
(@) n+3n+n+tn=2 example of a pairofliketerrlns is Xy
. H 2y
....................................... kand il i il J (1 mark)
= rAdd up all the like terms. W
b} Jp+-Ggb =20 For example: 2abc + 3abc + abc =
............................ | (2+3 + 1)abc = 6abc J (1 mark)
Simplify
(a) p+2q+3ptq+dp
......... PR STUURIE_ L, e A T, AR A i F g (2 marks)
(b) 15pgr — 6pgr + pqr
....................................... par (2 marks)
Simplify
(a) 15x —8x (b) 2y*+ 8)*
....................................... (1 mark) e snsaee | OLDRATR)
(c) 6x*+3x+2x*—x (d) 7+2n+23-5n
....................................... (2 marks) o iiiiiiiiiiiiee. (2 marks)
Simplify
(a) d+a+ad (b) @+a+2a*—3a+bh
= .o a° (1 mark) = 2 a + samea b
(2 marks)

....................................... (2 marks)
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Simplifying expressions

Simplify &memberx +X=2xand 2x x 3x = 6x2.]
(@) axaxa (b) 7Taxb
a’ (1 mark) TXaX b= vvrirervnnnn, (1 mark)
(© px2gxr
4R R B F o
Simplify

Use the commutative property of multiplication (you can do it in
any order) and rearrange so that the numbers are multiplied first.

(a) bxbx2p (b) 3xax3xp

= 2pb" (1 mark) R e N r e (1 mark)
(c) 10g x 2 (d) 11g x2h

............. Y b e (1 mark) (1 mark)
Simplify
(a) 3y x2y (b) 6n % 3m

=3Xy><2><y=3><2><y><y =6X3XmXn

e g s R b e sy (1 mark)

(1 mark)

(¢) 15a=+5 (d) 30xy + 2y

_ 15a _ 30 X xx y

5 - 2 Xy

= AR st mremrn (1 mark) s e R (1 mark)
Simplify
(@) 7ax 5¢ (b) 3u x 2u x 5y

................................. (1 mark) (1 mark)
() 48fg+8f (d) 27abc + 9bc

................................. (1 mark) (1 mark)
Simplify
(@) g x4px5r (b) 72efg + 12eg

................................. (1 mark) (1 mark)
Which expression below is not equal to any of the others?

12x2%)2 16x%?

8xy? T4y 2);;!2 2x X 2x 3x%y

................................. (2 marks)

23
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Algebraic indices

| a 1 Simplify and leave your answers in index form.

LD

*:I..” b 4
PROBLEM
SOLVED!

[When bases are the same, add the indices. Here the base is y.J

(a) y2X ypd=yoto S i masnnns
When bases are the same, subtract the index in the 1
denominator from that in the numerator. Here the base is n. -
: e : A
(b) n*+n'= 5= [E = e = Multiply the index 1
inside the bracket by
(©) (2P =f2x f2x f2=f2> = i the one on the outside. |
Simplify and leave your answers in index form.
(a) P (b) 7 X qs
.................................... (2 marks)
4 % ¥ 9 % 2
(c) %Tx—%- (d) 25 % E.—a
................................... (2 marks)
Simplify
(a) (B (b) (2%
:b4xb4xb4xb4xb4 :2ypx2y2>(2y2
.................................... (1 mark)

Any variable (letter) without
................................... (2 marks) an index can be written raised
to the power 1. For example,
a can be written as a’.

.................................... (1 mark)
(e) 12a* = 2a’h. Write your answer as (H 8x%° + 2x)?
a fraction.
122 _ 12 XaXaXaXa
22Pp 2XaXaXaXb
.................................... (2 marks)
Work out the value of n. .
You will need to use
2 X x5 = x° X x7 problem-solving skills
o x? throughout your exam
~ be prepared!
[T == G yisiaaaianssiaea sl m o ne s ses

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(2 marks)
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Substitution

e ; s
“,{) 1 Use the formula speed = Q!?il;l}—?g to calculate the time it takes a car to travel a distance of
-\_{: r

80 miles at 50 mph. Write your answer as a decimal.

Time = === = .. hours (1 mark)

:) 2 Work out the value of You can apply brackets to keep track of

2 your calculations and to separate variables

(letters) from constants (numbers).

(7 ¥ savpain )+ M= . (2 marks)

(a) 7x+11whenx=35

(4 — )= 12 = i (2 marks)

3 Work out the value of

(@) 12n+3m when n=2. m=3

.......................................... (2 marks)
(b) 7a—3b when a=4,p=-3
s (2 marks)
:9 4 Work out the value of
4 (8) 6p+grwhen p=3,r=—4 [Take care when multiplying negative numbers
-Xx-=4 —X4=— +x—==
B X oo # ol o= vinninn (2 marks)
(b) 5a°when a=2 (c) 4r’ = 3gwhen r=3,4=-3
SX(.X...X.)=... I s P Bl s ) = v
. (2 marks) (2 marks)
Q S Work out the value of
_ (a) x(3 —2y)when x = 3, y==-3
”Ai’
.......................................... (2 marks)
(b) 4p — g(5 tr)whenp=5¢g=-1,r=3
.......................................... (2 marks)
ab? ab? is not the same as (ab)?
(c) E—_—b-whcn a=4,b=2 ab®*meansa x b x b
(ab)* means (a x b) x (a x b)
.......................................... (2 marks)

{ 6 The volume of a sphere is found by using the formula %’rrr'“. If we say that 7 is

approximately 3 and r = radius, what would the radius be if the volume of a sphere
BLEM was given as 32 ¢cm?®?

VED! i
4 X Xaf" ELXTF _ 55 Write the formula out as a fraction | | You will need to use
and turn the information given problem-solving skills
Sord = = into an equation. throughout your exam
------ ~ be prepared!
r= ... cm (2 marks)

25
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Formulae

The German mathematician Euler proved that any polyhedron (a 3D object made
of 2D polygons) can be described by the formula V' — E+ F=2 where V' = vertices,

E = edges and F = faces. Work out how many faces a polyhedron would have if it had
8 vertices and 12 edges.

V—E+F=2
So,6—=12+ F=2

s S T R R (2 marks)
An electricity company uses the formula C = 0.21k + 35 to calculate a monthly bill for

its users in £s. In the formula, 35 is the standing monthly charge (£), Cis the cost and
k stands for the number of kilowatt hours of electricity [

used. If Jodie had a bill for £161.40, how much electricity
(kwh) did she consume in that month? Give your answer to
3 significant figures.

........................ kw (2 marks)

Form an equation and substitute
in the value of 161.40 for C.

The height of a ladder in cm is given by the formula /2 = 35r + 40 where r is the number
of rungs on the ladder.

(a) Work out the height of a ladder with 18 rungs. Give your answer in metres.

........................ m (2 marks)
(b) How would you explain in words what Drawing a diagram of the first three rungs of
35 represents in the formula? the ladder might be helpful to visualise it.

George was told that his BMI (Body Mass Index) was 31.2. He looked at the formula for this:
_m

To work out the mass, m, rearrange the
equation to make m the subject and then
insert the values for BMI and h.

where m = mass in kg and / = height in metres.
His height is 1.75 m. What is his mass? Give your
answer to the nearest kg.

....................... (2 marks)
The distance an object drops is found from the formula d = Exp

where d = distance (metres), g = gravity and 1 = time (s). If we take the value of g to

be 10. how far would an object have fallen if it took 8 seconds to fall?

........................ (2 marks)

The formula from question 5 can be rearranged to =
Work out the number inside the square

t= —2g£ to calculate the time in seconds that an object root first, then take the positive square

takes to fall to the ground. Using the same value of 10 | root, since time taken cannot be negative.
for gravity and a distance (height) of 90 m, how long
would the object take to hit the ground?

(2 marks)

A formula states f= 2g> — 5¢ + 3. Show that if f=21 then g = —2.
(2 marks)
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Writing formulae

Packets of steel guitar strings cost £M and packets of nylon guitar strings cost £N.

(a) Write a formula in terms of M and N for the cost (C) of 2 packets of steel
strings and 5 packets of nylon strings.

C=(iriin... )X M+ (o JXN=(............ M+ (o IN
.................................... (2 marks)
(b) If M =£8.50 and N = £7.45, use the formula to work out the cost of 7 packets
of steel strings plus 2 packets of nylon strings.
.................................... (1 mark)
Steel guitar strings (M) cost £2 more than nylon You will need to use
guitar strings (). Write down the formula for the problem-solving skills
cost of M in terms of N, throughout your exam
- be prepared!
Cost of nylon strings = £..................
Cost of steel strings equals cost of nylon + £2
.................................... (2 marks)
A cuboid is labelled in terms of r and q.
(a) Write a formula for the volume (V) of the cuboid.
Use index form in your answer.
V=X gX 2r= . .eines > 9
.................................... (2 marks)
(b) Write a formula for the total surface area (4) of the Work out the area of each of the
cuboid. Use index form where necessary. 6 sides of the cuboid and then add

them all together. (Notice that there
are three pairs of the same area,)

.................................... (2 marks)
The total age of Andy (A4) plus Bahti (B) plus Cathy (C) is 20 years.
(a) Write down a formula for the sum of their ages. You will need to use
problem-solving skills
throughout your exam
- be prepared!
.................................... (2 marks)
(b) If Andy’s age is equal to the sum of Bahti’s and
Cathy’s ages and Babhti is 2 years younger than Cathy
(i) write the formula for 4 in terms of Band C
.................................... (2 marks)
(i) write a formula for 4 in terms of B.
.................................... (2 marks)
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Expanding brackets

} 1 Expand the following.

2 ?

PROBLEM
SOLVED!

Biv B

(@) S(x+1) (b) 32x—1)
(5 X voeennnnn )b (5 XK e ) (3 X 2%+ (3 X .oinennn )
....................................... (2 marks) i (2 marks)
(¢) V3(x+13) VA xVA=n
...................................... (2 marks)
Expand the following.
(a) —2(x+3) (b) —4(2x+1)
(72 X s R R i T ———— (2 marks)
E mepmssnrmene F o (2 marks)
© —3¢4-29 syt
(B X 2%+ (3 X iiivnn ) both terms in the brackets by -1.
.................................... (2 marks)
Expand the following.
(a) &zt 3) (b) 2x(2x —5)
(C 0 S Yo (0 XK s ) (B ¥ i S S 2 >l o 1
.................................... (2 marks) (2 marks)
(¢) —5x(-3y—2x)
.................................... (2 marks)
Expand the following.
(a) 2x +4(x +3)
2x 4+ (4 X ooirinns )4+ (4 X )
....................................... (2 marks)
(b) 2(x—1)+3(x—2)
(2 X oieinnn Yo (8 K e )+ (B3 X s )+ (B X — iieinns )
....................................... (2 marks)

2x(x + 3) — x(5x — 2) can be written as an expression of the form ax? + bx where a and b

are whole positive or negative numbers. Work out the values of @ and b in the expression.

BT e S (2 marks)
g (2 marks)

A line A is measured and recorded as 3x + 2 cm. A line B is measured and recorded as
2x — 1 cm. What would be the total length of a line measured and recorded as 3A + 2B?

You will need tou =

prol:\:rt::mn-:olving :fms | Write 3A + 2B in terms of x. SR (2 marks)
throughout your exam BB =0 e i (2 marks)
- be prepared! BA+ 2B = i (1 mark)
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Factorising

Factorise the following. Look for the HCF of the number parts of
the expressions.

(@ 2x+38 For example: 10x - 20

7~ (S S ST ) (1 mark) HCF (10, 20) = 10, s0 10x - 20 = 10(x - 2)
(b) 12x - 36 (c) 6p—30

0 S PO ) (Imark) (1 mark)
Factorise the following. You need to look for the HCF of the

2 lettered part of these expressions.

(B2 5 HCF of x* and x is x.

b ) (2 marks)
(b) x? - 14x () a*+ 17a

g =N ) (Zmarks) (2 marks)
Fully factorise the following, Fully factorise means you need to find the HCF of both
(@) 2x*+4x terms in the expression then take it outside of brackets.

Bl i, i Al ) (2 marks)
(b) 27r* —9r (c) 87— 64¢

.................................... (2 marks) (2 marks)

Fully factorise
(a) 8>+ 12¢

LZe[ée = 6) is not fully factorisedj

=4el2e+ ......... ) (1 mark)
(b) 12x% - 16x
....................................... (2 marks)
(¢) 14¢°—-35¢
....................................... (2 marks)
Here is a rectangle with an area of 32 + 12x. Fully factorise 3x2 + 12x to find its
length (L) and width (W).
L= iiinmnmemmsmavesanses (2 marks)
332+ 12x
W e i (2 marks)

Why is the value of 3x2 + Sxy always an even number if x and y are both odd numbers?

You will need to use
.................................................................................... problem-solving skills
throughout your exam
.................................................................................... St be prepared!

(3 marks)
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Linear equations 1

1 Solve the following linear equations.
g q A letter is referred to as an unknown. If you want

(a) 3x=18 to remove a number which is multiplying an
B 18 3x _ 18 unknown, you should divide by that number.
3 3
....................................... (1 mark)
. _ P .
(b) Fa==33 If an unknown is being divided by a number,
% = _—7 5 to leave the unknown by itself you must
B multiply both sides of the equation by that
SEB Bmmmamsws e (1 mark) number to keep the equation balanced.
(@ L For example, % = 3 becomes 2% =5 x 3.
—4 L Cancelling the 5s on the left gives x = 15.
....................................... (1 mark) "
When multiplying a fraction by any integer,
L only multiply the numerator.
-. \ 2 Find the value of the unknown.
o @ x-3=11 (b) g+ 11=16
x—3+3=1+3 q+1‘|—11=‘|6—11
...................................... (2 marks) (2 marks)
X \ 3 Solve the following.
" (@) 2x-9=5 (b) Sq+23=1
2x—9+4+9=5+9 5q=7 — 23
- J— 84 =16
> =72 7
KR R SR (2 marks) g == (2 marks)
(c) 6a+13=7
....................................... (2 marks)
( % 4 The diagram shows an irregular quadrilateral. 2t
iz You will need to use 26 +3
E@ problem-solving skills
P —— throughout your exam s
SOLVED! - be prepared!
3t=23
(a) Write an equation for the perimeter (P) in terms of t.
= e R (2 marks)
(b) If ¢ =3cm, find the value of P
B e s (1 mark)
(¢) If P=82cm, find the value of ¢
R (2 marks)
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Linear equations 2

A
9 5 Solve the following linear equations. Rl e SoE KW Gl oie side oF

(a) 2x+5=5x—-4 the equals sign and constants on the
other using addition or subtraction first,
followed by multiplication or division.

<17

2x—2x+ 5 =5x—2x— 4

5=3x—4
S+4=3x—4+4

......... = 3x

X= e (2 marks)

(b) 2a—3=a+35
22—a—3=a—3+5
a—-3+3=5+23
8 Sl s (2 marks)

© 5S¢-7=3g-1

B (2 marks)

‘—*D 6 Find the value of the unknown.
(@) 43x-4)=20

20 First divide both sides by any common
3x R e factor (if there is one). Then multiply
B 2 i s out the brackets and collect like terms.
P (2 marks)

B= rernrmnemmmsmsnisvass To rewrite an equation without (2 marks)
(c) 3= 2u_ | a fraction term, multiply both
3 sides by its denominator.
U s mm e s A s s (2 marks)

7 Both shapes shown below have the same area.
Work out the value of .

Tn + 1

rThe area of a triangle is found by
multiplying the base by the vertical
height, then dividing the result by

2. The area of a rectangle is found
BLE[':'I 2 by multiplying base by height. Use
VED! Lthese facts to write an equation in n. )

'Y WA

Wl

. @ ' w“
I

You will need to use
problem-solving skills
6 throughout your exam
~ be prepared!
4n+1)
r'll =

................................. (3 marks)
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Inequalities

1 Write down the inequalities shown on the number line.

(a) g =40 (to the nearest 10)
35 < 4g<45

(b) r =300 (to the nearest 100)
250 < r.eenene.

(c) u=3.5(to1l decimal place)

(a) T T % § 4 & Closed circles (filled in) show numbers
_ that are included. Open circles show
o AT numbers that are not included. (1 mark)
o—
(b) T 1 ¥ T 1 T T
~5-4-3-2-10 1 2 3 4 5
X > i (1 mark)
o0—=
(C) i T T T I T T T T T
—5-4-3-2-10 12 3 45
............... XS i (1 mark)
2 Show the inequality on the number line.
(a) x=2
—15—l4—'3—‘2-'] 01234 5 (1 mark)
(b) x>2
5 4-3-2-10 1 2 3 4 5 (1 mark)
() -1=sx=2
5 4-3-2-101 2 3 4 5 (1 mark)
Write all the possible integers in the following inequalities. An integer is any whole number,
@) -2<x<3 negative, positive or zero.
g =10 e P, , (1 mark)
(b) 13=sx<14
I (1 mark)
(c) -34=<x<27
BEES BT LOO s (1 mark)

The numbers given have been rounded. Write an inequality that shows the range of actual values.

5 A marathon race was completed by Anna in 5 hours
and 12 minutes to the nearest minute. Write an
inequality that shows all possible times that she could
have taken to complete the race.

(1 mark)
(1 mark)
(1 mark)
You will need to use
problem-solving skills
throughout your exam
— be prepared!
(2 marks)
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Solving inequalities

1 Solve the following inequalities. Inequalities can for the most part be
(a) 3x=15 treated in the same way as equations.

N2 sy (1 mark)

for x that are greater and smaller than the value you have found.

(b) 4x>12 [Check your result by substituting into the inequality two values J
T (1 mark)

WS s (1 mark)
2 Solve
(a) 2x+3=<37
2x+3—-3=<37-3

[Subtract 3 from both sidea

2x < 34

2x < 34 [Now divide both sides by a

2 " 2

MDD i e (2 marks)
(b) 3x-8>13

e (2 marks)
(c) 12x-17 < 31

HE Lovsasunansyy (2 marks)

3 If xis an integer, what are all its possible values?

(a) -10=2x<4

=10 . 2x _ 4

2 532 %

D0:—=D | B onininiins

xX==5 -4, ... R RN W s (2 marks)
(b) I1=s4x<14

R (2 marks)
©) 0<5x-2<13

................................. (2 marks)

4 Find the integer value of x that satisfies both equations 3x + 1 > 8 and 5x — 13<13.
&xlve each inequality in turn then compara

....................................... (3 marks)
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Sequences 1

Here is a pattern. Draw the next pattern in the sequence.

L] | | (1 mark)

Work out the next two terms in the sequences.

(Find the difference between each pair of terms and then continue by adding this diﬂ‘erenceJ

(a) 1 G " TG wwmmus e (2 marks)

(b) 2 5 & {1 - (2 marks)

Find the differences between the pairs of terms, then
work out how much the difference changes by each time.

(c) 6 10 15 DN omen e (2 marks)
(d) 144 121 100 B iiir e (2 marks)

The rule for the sequence is ‘the difference between each pair of terms is | greater
than the previous difference’. Find the missing terms in this sequence.

-1 . ST~ S e I e (3 marks)

Look at the sequence

15 11 7 - T 7 0 o R e T

(a) Work out the next three terms in this sequence. Find the difference between
....................................... each term, then continue by (1 mark)

subtracting this difference.

...................................................................................................... (2 marks)
In a sequence, the third term is 30. The rule is ‘subtract 3 from previous term then
multiply by 2’
(a) Find the fourth term of the sequence.
....................................... (1 mark)
(b) Find the first two terms of the sequence. Use the inverse of the rule
to find the first two terms.
(3 marks)
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Sequences 2

Write the general term (nth term) for the following sequences.

-

—
(a) 2 7 12 17 Remember the first n value is 1, the
second is 2 and so on. What rule
rHoptoets turns 1into 2, 2 into 7, 3 into 12,...2
2 7 18, 17 The sequence goes up in 5s, so try
multiplying each n value by 5 and
nth term = 5n = .o, | finding what you need to take away. )
(b) 3 7 11 15
nth term = 4n — ..............
(c) 5 9 13 17
mhterm=4n+ .,.............
(d) 11 14 17 20
Al B8R = wusmsansis

The first 4 terms of a sequence are given. Work out the nth term.

8 17 26 35

Here is part of a number sequence. The first and fifth terms are missing.
............ 3 15 27

between the terms given.

(a) Work out the 2 missing terms. [Look for a pattern in the dif‘ferenceq

of the sequence. what you need to take away.

(b) Work out an expression for the nth term End a multiplier for n, then work oﬂ

Look at the sequence
-4 ] 2 5 8

(a) Work out the nth term.

ALGEBRA

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

....................................... @Se your answer to part (a} to he!p you'] (2 I]]arks)
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Coordinates

= 1 Two points, 4 and B, are marked on the grid.

A
3 —
| || ‘ ]
X . .
|—)‘( 2 f Coordinates are written (x, y). The first
- B = coordinate written is the distance from 0 in the
i AL ok _‘ x direction, The second is the distance from 0 in
L_.I | S O A ! 1 | the y direction.
'. | 3
ENLEENERE
EEEEEEEEE
(a) Write down the coordinates of (b) Mark the following points on the graph.
(i) point B (i) (=1, 1), label it C
(2 i ) (1 mark) (1 mark)
(i) point A (ii) (2, —1), label it D
1 k
(vriiireeenns 2) (1 mark) (i k)
9 2 A line is drawn between the following pairs of | The midpoint between two points (a, b) and (c, d)
coordinate points. Find the coordinates of the | has the coordinates (%_C Q.;_d)
midpoints.
(a) (5,8)and (13, 14) (b) (2,6)and (8, 10)
L 5+ 13 ceveenne p—— . .. _(24+86+10
midpoint = ( 5 > ) midpoint = ( 5 > )
U cmaasimiy s sanmmsas ) = ( """ 2 """"" 2 """ )
(2 marks) {issicunnsimnunn, sopomsensins ) (2 marks)
(c) (4,9)and(—4,11)
......... e
midpoint = ( ............ -:|2- ............ . : )
= (g, e )
T —— ) (2 marks)

(d) (5,-5)and (11, 1)
Y L R— ) (2 marks)
ﬂ) 3 Look at the diagram. P is the midpoint of both lines OS
% and QR, and R is the coordinate (10, 5).
E ;9 (a) Work out the coordinates of Q.

(3 marks)

(3 marks)
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Gradients of lines

’%) 1 The gradient m (measure of the slope, not the length) of a line is defined as its vertical
height () divided by its horizontal length (x).

vertical distance _ distance in Y]

[Slope o). horizontal distance ~ distance in x

7 ) / g 4 A 3
a
x 2 G ;

(m) =
(a) Work out the value of gradient m in (b) Work out the value of gradient
triangle A. m in triangle B.
m=-—2_ = (2 marks) m= s = (2 marks)

@ 2 Look at the lines A and B. Draw a right-angled triangle
' under each one, to work out the gradient m of each.

(a) Gradient m of A:

= e (2 marks)

1 Let the line be the hypotenuse of a right-
angled triangle.

2 Complete the right-angled triangle.

3 Find the distance in y and the distance in x.

4 Use the formula for calculating a gradient.

5 Remember to use negative signs if the

; . RS
distance is a negative direction. i

£\
—19 3 Work out the value of the gradient m on the line shown. I-—y-,r O I T O e T

(The point (1, 1) is where the right angle can be placed = T T T T "—1|
to form a right-angled triangle.) P TN == T T
q | | |
= faraas ;_4____| nin = . I b S (S ] __.I
............... T L[] | | ]
@marks) 1T Neradient gm)| |
B ! |
__2_ I | | | |
| [ _l T | = ll | .
———————— .
I 0 N A N
. L 1]

37




ALGEBRA Hadago [ | Nearly there [ | Nailedit! [ ]

Straight-line graphs 1

*ﬁ’ 1 (a) Complete the table for the missing y=2x-1

x and y values.
x| -1 2
[ Use the equation y = 2x - 1 to find y =]
the unknown value in each column. (2 marks)
(b) Plot the three (x, y) coordinate points from your T T 1] 4 T
table and draw a straight line through them. Do i— — 611 J
not start the line at the first point and end at ’ "'—'.l— : ‘ 1 ]|'—' ‘ —]
the last point. Draw the line through the points so S |— T
that both ends touch the edge of the grid. | R _:I—i T ‘

(2 marks) S (A . ¥
(¢) Isit true that the coordinate (=2, —6) ' :

will also lie on the line? (1 mark) T T2 0 [ 11 4%
(d) If the grid were larger, do you think the .__|1__ _|_|_; __l _L 14
coordi_nates (12, 23) .would lie on the line? I T | B |
Explain your reasoning. |__|[ _4} :4____I_i_—_i
(Check that the coordinates satisfy the equation y = 2x - I.J | —— | | 6 I : i | |_
L1 =i 4 S (P N M
............................................................................................................ (2 marks)

)J 2 Draw the graph of x — y = 4. 3 Work out the equation of this straight line.

Choose three suitable values of

m x to form three pairs of coordinates. x
x—y=4 Z
%
¥
I . SEEE St SR
W I . 1 B 1| L
T
| e B -
|_ |_ | I, '.1_2__ " S T _!
S S (N N ) S _I}__| 1
...... . A el 1 11 L |_
A I A O = | S [
| | | l I | I_._
2 [ Je |9 [ 6 [ 12| |
| i |
L let fat = '
| ! , D I S - | =
e T B e e | |
N Y I — N — (2 marks)

. FE— Draw a triangle using the line as the
(2 marks) hypotenuse — choose easy points to plot and
measure from. Use the vertical and horizontal
sides of the triangle to find the gradient.

38
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Straight-line graphs 2

4 Work out the equation of a straight line with Substitute the gradient
(a) gradient of 2 and passing through the point (2, 3) (m) and the values of
- x and y given so that
e we have an equation in
(3)=2(2) +c terms of c.
3=4+c
V'S sommmvsinsenens s 1o (2 marks)

Y T s (2 marks)

5 Find the equation of the straight line that passes through the points (1, 3) and (3, 5).

: 3|_1 =
difference In y values

m= : r
difference in x values
2

s

m = é =2 +2=1
y=mx+ ¢
3=1X%X1+4c¢
3=1+4c¢
ale You can use this value of m = 1 and substitute
in one of the pairs of values for x and y.
W e s s issss (3 marks)

6 Find the equation of line A, given that both lines are parallel.

YA You will need to use
problem-solving skills
throughout your exam
~ be prepared!

y=5-13x

_/"G
|
(3]
“Y

S S s e s (2 marks)
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Real-life graphs

- } 1 This graph can be used to convert between miles and kilometres.
(a) Use the graph to convert 30 miles to kilometres.

VA
Soj 1 AN W

Draw a vertical line from 30 on
the miles scale until you touch the
line of the graph; then, from that
point, draw a horizontal line until
you touch the km scale.

(=2
=

Kilometres
B
=

[
=
L

Aimiles = .evsrsmmermass (1 mark)

(b) Convert 60 kilometres to miles

G0 b = wenmnmaes Sr SR (1 mark)

(c) The distance between London and Calais is 188 kilometres. The distance between
London and Bournemouth is 108 miles. Which town is closer to London?

i Divide both distances by 4 so that you can use the grapﬂ

(3 marks)

p > 2 A construction company sells houses on a plot of land based on the number of square
metres each house takes up. The graph is used to work out both cost and area.

Em (a) A plot of land with an area of 48 m* was sold. You will need to use
How much did it cost? problem-solving skills
PROBLEM throughout your exam
Lo I, - = - - be prepared! (1 mark)
(b) A plot of land costs £90000. What is the area of the plot?
ya
§ )
The graph can be used with
the £30 000 point on the scale,
as this number is a factor
of £90000. You will need to
multiply your answer by 3
because 30000 is three times
i i T | smaller than 90000. e
O 10 20 30 40 0¥
Area (m?)
.................................... m? (3 marks)

40



Hadago [ | Nearlythere [ | Nailed it! [ ALGEBRA

Distance-time graphs

A

’:i_) 1 Rachael went to her local café on her bicycle, then cycled back home.

(a) What time did she start her journey? 4
.......................................... (1 mark) _

L%

l This is the left-most point of the graph on the time axis.]

(b) What is the distance of the complete cycle ride?
.......................................... (1 mark)

Distance (km)
o ]

—

!Il[\l Inn >
10:20 10:30 10:40 X
Time

. = 0 ,::'::.E:_':
[Add up the total vertical distance travelled on the graph.] 10:00 10:10

(¢) How long was Rachael in the café?

......................................... (1 mark)

trhe flat section of graph shows the time when Rachael was stationary.]

(d) What was her average speed from home to the café?

Qs) is found by dividing distance (d) by time (t) taken. You can use the formula s =a

.............................. km/h (2 marks)

_ ) 2 Gurjit’s 50 km drive to see her uncle took 45 minutes. r4
= She spent an hour and a half with him before returning
home. Her journey back took 1 hour.

(a) Complete the distance-time graph.

The graph will start at (0, 0) and then have a straight
line to the point with coordinates 50 km and 45 minutes.

(2 marks)

(b) If Gurjit returned home at 18:20, what time did Hours
she start the whole journey?

Use the graph to work out the total time and then count backwards
from 18:20. Remember there are 60 minutes in an hour, not 100.

.......................................... (2 marks)

.......................................... (1 mark)
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Rates of change

1 Here are silhouettes of 4 vases. The graphs show the rate of change of the depth of water as each
vase is filled (d = depth, 7 = time). Draw a line to link each vase with its correct graph.

= o,
A straight line section on the
graph indicates a constant surface
area is being filled. A curved

section indicates the surface area

of the water is either getting
d d d id L smaller or larger over time. 5
! t ¢ ;

2 The graph shows the rate at which a 45 000 litre swimming pool was filled.

(4 marks)

(a) Write down how much water was in the pool at the start. ya
.............................. litres 454

. ; 40+

(b) Work out the gradient of the line. 151

fad
<o
1

[ o
Lh
1

(c) Explain what the gradient of the line means in real terms.

x 1000 litres
2
<

-

Ln
1

TH

104

The rate of change in velocity means acceleration or

o T 6 .b.i' 0 % deceleration. e e
20 40 60 80 100 : 2 e - vertical dis
Rate of change = gradient horizontal distance

Time (seconds)

(a) Calculate the rate of change in the first 20 seconds.

...................................................................................................... (1 mark)
(c) What is the change in velocity in the last 40 seconds?
= g RN — G Subtract the final velocity from
the velocity at the start of the
........................ m/s? 40-second period. (2 marks)
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Expanding double brackets

Expand the brackets and simplify
(@) (x+1)(x+2)
=x(x+2)+ 1(x+ 2)

This method helps to reduce mistakes
as the terms in one bracket multiply

=4 * Bosens o o o S the other bracket in turn.

W v T (2 marks)
(b) (x+2)(x+4) () (x+3)(x+4)

=i T ) = e (—— * comann )

it CA—— G ST ) 5 P AR Ferie )

=X+ 2. N S + o =X ...  e— T

=X+ . g (STT—— (2 marks) = . + o g lpee—— (2 marks)
(d) (x+3)(x-1) () (x—3)x-2)

....................................... (2 marks) cersriesie.. (2 marks)
Expand and simplify You could also have written 3x(2x + 1) + 2(2x + 1).
(a) (2x+ 1)(3x +2) This would give exactly the same result.

= 2x(3x + 2) +1(3x + 2)

You will need to use
=6+ 4.,....... + o S (ST problem-solving skills
throughout your exam

=6+ .,...... + o - be prepared! (2 marks)
(b) (5x—3)(x+2) {©) 3% -=2)(3x—1)

=x(Bx—3)+ ... (ceenn. S ) =3X3........ & i = R

SR 4 S S e

=54+ ......... = R (2 marks) B sy S I P s (2 marks)
(d) (x+5) (e) (2x -7y

=(x+ 5)x+ 5)

....................................... (2 marks) sersrrnrsnesseee ... (2 marks)
If n is a whole number, show that
(n + 1) = n? is always an odd number. [Expand the brackets and simplify. What remaira
............................................................................................................ (2 marks)
If a and b are integers, is it true that ? + b? — (a = b)* produces both odd and even
numbers? You must show your working.
................................................................................. (4 marks)
A triangle has the dimensions shown. Explain why it is either S %43
true or false that the area of the triangle = i{_*"gx_t_g
.............................................................................. w: (4 marks)

ALGEBRA
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Quadratic graphs

/-
i: ’ 1 Here is a table of coordinates for y = x* = 1.

x|-3|=2(-110[1]|2]3
y | 8 -1

& B)
Substitute each value of x in the table into
the equation to find its corresponding
y-value.

For example, when x =-2
y=(-2)x(-2)-1=4-1

L So,y=3.

(a) Complete the table.

5

(2 marks)

(b) Use the information in the table to draw the
graphof y=x*— 1.

(2 marks)

(c) Write down the coordinates at the turning point of
the curve.

The turning point is where the curve
changes to the opposite direction.

(2 marks)

(d) Use your graph to find an approximate value of y
when x = 1.5. Check the accuracy of your answer by 1 £
substituting this value of x into the equation. E i i e e

(2 marks)

2 Here is a table of coordinates for y = x> = 2x — 3. R i e
B 3 21 o0]1]2]3 “
y 12 -3 r
(a) Complete the table. (2 marks) }
(b) Use the information in the table to draw |“
the graph of y = x> = 2x — 3. (2 marks) ©
(c) Write down the coordinates at the turning
point of the curve.
.......................................... (2 marks) }
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Using quadratic graphs

1 Here is a table of coordinates for y = x>+ x + 1.
x|-3|2|-1[0]1([2]3
¥y 1 7

(a) Complete the table. (2 marks)

(b) Using the information in the table, draw the
graphof y= x>+ x + 1. (2 marks)

(c) Use the graph to estimate the minimum value of )2

The graph can only be used for an estimation
as it is unusual for anyone to draw a completely
accurate quadratic graph.

S i s s e (1 mark)

(d) Work out the exact value for y at the minimum value.

The minimum value of y is found at the turning
point. The exception is where the curve is the

other way up, in which case the turning point shows
the maximum value of y. This occurs in quadratic
equations that contain a negative x term.

PR o I e e (2 marks)

2 Here is a table of coordinates for y=4-2x-x2

x | 4|-3|-2(-1[0]|1]2
di

(a) Complete the table. (2 marks)

(b) Draw the graph of this equation on the grid.

(2 marks)

(c) Give an estimate for the coordinates of the turning point.

.............................. (1 mark)
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Factorising quadratics

(a) x2=16
S R— and ...
®) #=g

= s 117 .
Factorise
(a) y=x*+ 6x

yim= X ¥ e )
(b) y=x*+12x

v X (s oves +:12)
d) y=x*—x

e
Factorise

(a) y=x*+4x+3
ye= 2+ x4+ 3x+ 3
y=0¢+x + 3x+ 3)
yzx(x+1)+3(x+1)

y=(x+ DX+ cnseeannin )
(b) y=x*+x—12

yo= % = B-ciuniia T
() y=x*—5x+6

y== [gaaiasas — e )....
Factorise
(@) y=x—144
(b) y= x*~1
(c) y=2x*—18

1 Find the value of x in each quadratic equation.

| You need to find the square roots of 16.)

(1 mark)

) 2¥=172
Dividing both sides by 2 gives
x¥ = 36
36 =6 X6 =(-6) X (-6)

(2 marks)

Find factors of both terms on the right-hand
side and place outside brackets.

(€) y=x+2x

(1 mark) =

Find a factor pair of the constant which, when
added, sum to the coefficient or multiplier of x.

7

Now put a bracket around the first two terms
and another around the last two terms.

~

If the contents of both brackets are the same,
then that is a factor of the original expression.

In this case (x+ 1) is a factor. The other factor is
Lthe sum of the terms multiplying the brackets._J

(2 marks)

Where the constant is a negative, you will need | (2 marks)

a factor pair that you can use for a subtraction
L to get the right x coefficient.

Hiey

(2 marks)

7 i
If the expression is just x* minus a constant that

is a square number, this is called ‘the difference
of 2 squares’.

In general, these expressions are in the
following form, where a is a square number:
Y= xt—d

You can always factorise these expressions in
hthis way: y = (x + va)(x - va).

(2 marks)

(2 marks)

(2 marks)
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Quadratic equations

1 Solve You will need to use
problem-solving skills
(@ x*-3x=0 throughout your exam
xXx—3)=0 ~be prepared]
i 2 marks
X=00rX= i, When you multiply two numbers and the result is 0, ( )
(b) X +3x=0 at least one of the numbers must be equal to 0.
xx+3) =0
X = i, o) il G T (2 marks)
©) #=5x=0
X0 = rsvvemsnen ) =20
X= i, OF X =.,.covuenn, (2 marks)
(d) 2x>+8x=0 &actorise number parts ﬁrst]
.......................................... (3 marks)
2 Solve
You will need to use

(a) X*+x-2=0

problem-solving skills

Factorise first.

OBLEM
LVED!

X+ x—2 = (x —Nx + 2) throughout your exam
X —Nx+2) =0 - be prepared! &—wnte the equatlon.]
S T 7l o The contents of at least one set (2 marks)
of brackets must be equal to zero.
() ¥*=5x+4=0 So, eitherx-1=0o0rx +2=0.
x—4)x—1) =
K Shemssmss Or X = ...ecc..... (2 marks)
() X*+4x-21=0 (d) ¥*>+9x+18=0
= s |2 S ) =
X = orxX= ... g (2 marks)
’ 3 Use the ‘difference of two squares’ to solve
: (a) x*-16=0 (b) X¥*=100=0
.................................... @marks) (2 marks)
(€} ¥*=25=0 (d) 3x2-12=0
.................................... (2 marks) (2 marks)

The product of two consecutive positive even numbers is 440. Construct a quadratic
equation to find the two numbers in question.

You could call the consecutive even numbers x + 1
and x - 1. What expression are they the factors of?
What is the whole expression equal to?

&'roduct’ means the multiple of the two numberﬂ

(3 marks)
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Cubic and reciprocal graphs

1 Here is a table of coordinates for y = x* — 3x + 1.

x |-2(-1]0[1]2

y 3 3
(a) Complete the table. (2 marks)
(b) Complete the graph of y = x* = 3x + L. (2 marks)

(c) Write down the coordinates of the turning points.

A turning point is where the graph changes to the

opposite direction.

Use the graph to estimate the turning point, then put
the x- and y-coordinates at this point into the equation
to see whether your estimate is accurate.

48

(R —— )| e 5 LR ) (2 marks)
(d) Draw the line y = =3 on the same The line y = -3 passes through the point (0, -3) on the
gr aph_ paper, then use the graph y-axis and is parallel to the x-axis. You need to find the
to estimate the value of x when place where this line cuts the cubic graph.
xX=3x+1=-3.
(2 marks)
//\ ¢
b
/\ . \//
£y ® L
\
@D y=x+2 ([ y=x*-x+1
....................................... (1 mark) e (1 mark)
(i) y=2x+1-—x* vy y=dx-x—1
....................................... (1 mark) e e o mark
V) y=x2+2x-1
(1 mark)
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Simultaneous equations

0 1 Solve the simultaneous equations.

(a) x+2p=4 [1] &bel each equation with a number or letter. J

ik . 1 ble (v), subtract the terms |
= ) = A To eliminate one variable (x), subtract the term
SO pama [3] EIZJ from the terms in [1] and label the result [3].)
3y=23 g
¥ e (2 marks) Now to find x, substitute the
2( — value of y into equation [1]. )

S A (R—— =
X= riiiiininnnn, (1 mark)
(oo, 3 = oo V=

(b) 3x+ 2=11 [1]
2x—-5y=20 [2]
............... y=_'
Y= mprevesamsis
3x+ 2 (ceuenn.. ) =1
.............................. (3 marks)

2 Draw the graphs of the equations x + y=9%andy=3x+1to

find the coordinate pair that solves these simultaneous equations.

For each line, choose three values of x and find their matching y
values, then plot and draw a line all the way through the points.

X+y=9

x | o 2 4
y | 9 7 5

©,9) (2.7) (4,>5)

[Now create a table for y = 3x +a

Plot both graphs on the grid. The point where they cross will be the
solution to the simultaneous equationsx + y =9 and y = 3x + 1.

(4 marks)

3 Draw the graphs of the equations 2x + y = 7 and x + y=6to find
the coordinate pair that solves these simultaneous equations,

(4 marks)
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Rearranging formulae

) 1 In the formula 3ab + 5 = ¢, the subject is c.

(a) Rearrange the formula to make a the subject.

- gy
3ab+ 5=c Start by subtracting 5 from both sides.
3ab+5-5=c—5 = g
3ab=c—5 Think about what you must divide by
in order to leave a by itself. Do this to
B s S | both sides of the equals sign. (2 marks)
(b) If b =4 and ¢ = 41, use the formula to
find the value of a.
.
g = samtk [Write the formula where a is the subject. (2 marks)
...... G’y
DT e SRR (2 marks)
™\
Eubstitute the values of b and c into the formula, then calculate the value of a.
2 Make x the subject of the formula Add a term to both sides to leave only 3x ]
3x—-2y=10. on the left, then divide both sides by the
same number to make x the subject.
X T i (2 marks)

(2 marks)

Sheila rears hens on an organic farm. She uses the formula below to work out
the price, in pence (P), of the eggs she sells.

P=OH+ LW
(a) Rearrange the formula for O, which tells Sheila the cost impact of using organic chicken-feed.

P W= ... s e F\:ide both sides by a letterj
to leave O on its own.
.................... (2 marks)

=== all (5 R sy - Substitute these values into
your rearranged formula.
O D veeeiiirireee et (2 marks)
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Using algebra

Rod sells apples on the market. He has 12 boxes to sell and each box contains n apples. He
checks his boxes for bad apples and throws 15 away. He now has 345 apples to sell.

(a) Write an equation that explains this information. [ Each box has  apples and there are 12 boxes. ]

Rod has 12 ............... apples at the start. [He Shrows Wy 15 of the apples.]

After throwing away the bad apples Rod has
[ He is left with 345 apples to sell.]

T B i i ST apples
Rod cansay 12 X ............... T e = el apples
This can be written as the equation ...................viiiii) (2 marks)
(b) Work out how many apples were in each box.
Eolve the equation forﬂ
0= iiiiiinninn, (2 marks)
The diagram shows a plot of land measured in metres. Form an equation. First sum the
Work out the value of # if the total perimeter of the plot lengths of the sides, then collect
is 850 m. like terms. Set the total equal to
850. Then solve the equation.
(3n—9)m (3n+2)m
You will need to use
problem-solving skills
throughout your exam
~ be prepared!
(2n+35)m (2n—1)m
(2n+ 13)m
(S0 =00 it e : T —— s ; (RN = 550
P (3 marks)

The rectangle and triangle shown have the same perimeters. Work out the length of side y.

1lx + 4

3x+2

S5x +2

Yo eonmnpmnnsasans (3 marks)

The area of the triangle is exactly half that of the rectangle. Work out the base
length (b) of the triangle.

b= (3 marks)

31




ALGEBRA Had ago [ ] Nearly there [] Nailed it! [ ]

Identities and proof

_ } 1 Show that (3n + 2)*+ (3n — 2)*=2(9n* + 4)

[Multiply out the brackets first.J

BGn+2P=0Cn+2)Bn+2)=%7+ .......cc..... 5 SRR e T
Bn-2nP=0@Bn—2n)(3n—2n)............ = e = e xR
Now, collect like terms and simplify the result, remembering to
fully factorise.
(3 marks)
%.} 2 Prove that the sum of two consecutive integers is always an odd number.
Let the first number be n, therefore, the second number is n + L
Add them together then simplify.
n+n+1)= ..
Decide whether each term is odd or even and from there make your
conclusion about the statement.
......................................................................................................... (2 marks)
> 3 In the identity 2(x + 1)(x + 2)= Ax® + Bx + C, prove that for any value of x,
A+B+C=12
(3 marks)
’ 4 If x = 20, use the identity (x + y)(x = y) = x* — y* to solve 22 x 18
| (3 marks)
J 5 Show that the sum of the first 3 numbers from 5 consecutive You will need to use

numbers and the sum of the last 3 consecutive numbers from the problem-solving skills

PROBLEM same S are both divisible by 3. throughout your exam
SOLVED! —be prepared!

Let the numbers in the sequence be labelled 7, (n+1),(n+2),(n+3),
and (n + 4). Use these general terms in a fraction where the numerator
is the sum of the first three terms and the denominator is the sum of the
last three terms. Simplify and factorise numerator and denominator.

............ e (FFFE4) (4 marks)
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Problem-solving practice 1

J~ 1 Amy and Sid wanted to transform their garden and hired a digger to do the job. The
cost of hiring the digger was £42.75 for the first day and £23.60 for each day after that.
They were charged £113.55 for the total hire. How many days did Amy and Sid hire the

(=] i
! :x)'
i R
LA

"

v d

digger for?
.......................................... (3 marks)
T) 2 Two coordinates of a right-angled triangle are given as (=6, 2) and (6, 2). The third
coordinate contains no negative values and the area of the triangle is 48 square units.
6y _'9 (a) Work out the missing coordinate.
.................................... (2 marks)
(b) Write down what the missing coordinate would be if both x and y values were
negative.
.................................... (2 marks)

3 An engineering firm costs each production job using the formula C = 654 + 235, where
C = total cost, 4 = number of hours the Job takes and 235 is the set-up cost.

| ;’9 (a) Calculate the cost of a production job that takes 8 hours to complete.

.................................... (2 marks)
(b) One job worked out at a cost of £397.50. Calculate how long this job took to complete.

................................... (2 marks)

4 A group of six people go to the theatre and sit next to each other in a row where the

seats are numbered consecutively. The sum of their seat numbers is 555. What are the
. ‘9 individual seat numbers of the group?

.......................................... (3 marks)

5 Tickets are priced for adults and children at the cinema. Tickets for a family of 3

: adults and 2 children cost £46 and tickets for a family of 2 adults and 3 children
} cost £44.

Find the cost of

(a) an adult ticket.

.................................... (2 marks)

.................................... (2 marks)
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Problem-solving practice 2

6 Work out the value of n.

4 LA
t2
=
|
b2
[
X
(]

¥

(2 marks)
) 7 The circumference of the Earth at the equator is approximately 4.003 X 10* km.
=~ The height of the Lincoln Cathedral spire is approximately 160m. How many
Lincoln Cath’edr_al spires could be laid end to end around the equator? Write your
answer to 3 significant figures.
(2 marks)
) 8 Here are the first 5 terms in a linear sequence.
' 3 05 1 9 1
n‘” (a) Work out the nth term of this sequence.
.................................... (2 marks)
(b) Work out the number of the term in the sequence which has the value 71.
L s s (1 mark)
) 9 The diagram shows a triangle with vertical height 3x + 8 and a base length of 4x — 2.
; Show that the formula for the area (4) of this triangle is 4 = 6x> + 13x — 8.
) Gulled)
3x+8
4x — 2
(3 marks)
J 10 The rectangle shown has a perimeter of pcm and an area of p + 23 cm?.
) (a) Work out the perimeter of the rectangle.
.................................... Sem (3 marks)
(b) Work out the area of the rectangle.
acm (3 marks
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Percentages

'—,\? 1 Find Percentages, decimals and fractions are interchangeable.
o (a) 8% of 20 Use the most efficient in a problem.
& = 20 _ 160
=100 X 20 =8 X355 = 100 [Convert 8% to a fraction then multip@
e T M S TS BT e (3 marks)
(b) 7% of 230

st s s e T A (2 marks)
“‘) 2 Express as a percentage
e (a) 27 out of 72 [Write asa fraction.]

27

72 [Simplify the fractionj

27 _3

2 (3]

Convert the simplified fraction to a percentage
T s s (this can be done by converting to a decimal first). (1 mark)

(b) 34 out of 40

A S A B bre ermcr e (1 mark)
—a;} 3 A lawnmower costs £76 plus 20% VAT.
- (a) What is the VAT cost? @nd 20% of £?6.]
....................................... (2 marks)
(b) What is the total cost of the lawnmower? &dd the result of part (a) to £76j
....................................... (2 marks)

. -Q Topic Number of questions
Number 26
Algebra 20
Geometry 19
Statistics 10
Probability 5

(a) What percentage of the questions were on Probability?

(¢) Jaden says that the total of Number and Algebra questions amounted to 46% of
the paper. Mikita says it is more like 58%. Show which person is correct.
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Fractions, decimals
and percentages

Write the percentages as fractions in their simplest forms.

Had ago [[| Nearly there [ | Nailed it! [ |

cent literally means ‘per one hundred".

(a) 42% {Convert 42% to a fraction. Remember per

|

(Simplify by dividing both parts by 2.

J

(2 marks)

(2 marks)

Order the following numbers starting with the smallest.
29

2y 2 0 0
(d) 3’ 0.6, 67% (b) 38%, TS— 3.8

% =06ET (Bisf) 22

7% = 0.670 (3 s.f)
The order is

-4 4
(©) g 0-151, 5

There are 160 Year 11 pupils in a school. 30% study only French, 35% study only
German and % study both languages.

(a) Work out how many students study both French and German.

(b) Calculate the difference between the number of students who study
only French and those who do not study French.

(2 marks)

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

(2 marks)

(2 marks)

Jack and Nisha both keep chickens. In one month, Jack’s chickens ate 70% of a 3 kg bag
of corn. Nisha’s birds ate % of a 4 kg bag. Calculate whose chickens ate more corn that

month. You must show your working.

(3 marks)
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Percentage change 1

\3 1 Work out the following percentage increases.

(a) Increase 72 by 15%.
1M15% of 72 = 72 x 115 [lf 72 represents 100% then by increasia

it by 15% we are finding 115% of 72.

.................................... (2 marks)
(b) Increase 40 by 12%. (¢) Increase 27 by 8%.
MEBOTAO = i e 108% of 27 = ... - J——
.................................... (2 marks) (2 marks)
’ 2 Work out the following percentage increases.
- (a) From 32 to 40
55 = 1= 100% therefore, 29 — 2 =125 ( subtract 100% and multiply
by 100 to get the percentage
1.25 —1=0.25 increase.
Percentage increase = 0.25 x 100 =..........cc......_. % (2 marks)
(b) From 32 to 90. Give your answer to 2 decimal places.
Percentage increase = ..................... % (2 marks)
Work out the following percentage decreases (to 2 decimal places).
(a) From 56 to 30
25 — 1 = 100% therefore =B 0. = e, %
Fercentage decrease = ,................. % (2 marks)
(b) From 56to 8
Fercentage decrease = ................ % (2 marks)
e , 4 Esther and Kenji both received a 3% pay rise. Before their
‘ increases, Esther was earning £32 600 and Kenji was earning
£30970. (Round to 1 decimal place where necessary.) You will need to use
problem-solving skills
)BLEM (a) Calculate Kenji’s new salary as a percentage of Esther’s new throughout your exam
salary. - be prepared!
.................................... (4 marks)
(b) State whether the percentage difference in their salaries is the same as it was before
their pay increases, or whether it has changed. Give a reason for your answer.
...................................................................................................... (2 marks)
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Percentage change 2

4 ) 5 Two online concert ticket providers are selling tickets for a rock concert.

If tickets are advertised at £55 each, which ticket provider is cheaper?

Ticket Shop 1

................................. is cheaper. (4 marks)

> 6 Denis needs to buy floor tiles for his bathroom. He has worked out he needs 40 of
them. There are two shops where he can buy the tiles.

Denis thinks A&P Stores offers the better deal. Work out whether he is right.

First, find the total cost of 40 tiles at A&P Stores, then find 12% of this figure and subtract
it from the total.

Next, find the total cost of 40 tiles at Fixnfit, then add 20% of this cost to get the total
price to pay.

e e o s A ST A R (4 marks)
3 ) 7 Mikey needs to buy a new tumble dryer. The model he is looking for is sold by two
online stores.
Which store offers the better deal on this tumble dryer? You must show your working.
(4 marks)
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Ratio 1

’\ 1 Use the highest common factor (HCF) of each number in the following ratios to write

b o m O
T\

them in their simplest form.
(a)|15:75
15=3x%x5
75=3x%Xx5x%x5

(b) 24:32
24=2x2x2x3
I2=2XK2xX2Xx2x?2

10BLEM
DLVED!

HCF (15, 75) = 3 X 5 = 15
15 . 75

Ratlofo-equal torgs 15 DR Tt
R Svonmmserres 24132 oot
(2 marks) (2 marks)

(c) 48:100

.................................... (2 marks)

ey 4 . . The sum of the numbers used in the
1 2 (a) Divide £72 in the ratio 5 : 4 Gio is the total number of parts.
Total parts = ............ = G e
You will need to use
1 part is equal to £72 + ............ problem-solving skills
_ _ throughout your exam

Sparts = ............ Koy =L, — be prepared!

4 parts = ............ . JR— B Boowuiao

The two amounts are £............ and £............ (2 marks)
(b) Divide 42 kg in the ratio 5 : 9

To find one part, sum the ratio parts
D F B = sinveara, then divide the number to be split by
42 + 14 = the total number of parts. Multiply
this by how many parts you need.

............ b G O

............ S T

The two amounts are ............ kg and ............ kg (2 marks)
(c) Divide £121 in the ratio 8 : 3

...................................................................................................... (2 marks)

Two groups of people travelled in two cars from Bristol to Penzance, which is 190 miles.
In car A the ratio of miles driven by the people travelling was Millie : Niall : Ortensia =
5:6:8. In car B, the ratio was Robbie : Saira: Tannu=2:3:5.

(a) Nikki says that Tannu and Millie drove the same number of miles on their respective
journeys. Show that she is wrong.

(3 marks)

(3 marks)
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Ratio 2

C ) 4 Brass is composed of copper and zinc in the ratio 13 : 7, respectively. A mass of 4 kg
: of brass is to be made.

(a) Work out the total mass of zinc needed.

Total number of parts of copper and zinc = ............ F cwnmannensn
Tpart Zinc =4 + ...oonen. = e kg
7 parts 2inc = ...iveiies X7

.................. kg of zinc are needed. (2 marks)

(b) If another 126 g of zinc was added, how much more copper would be needed?

____________________________________ [How many parts of the ratio does 126 g represenﬂ (2 marks)

5 A 500 g loaf of bread is made wn.h azcerlam ratio, You will need to use
by mass, of flour to water. There is 15 more flour problem-solving skills

than water. throughout your exam
- be prepared!

(a) What is the ratio of flour : water in its simplest

form? 7
Flestie s jiatsr = 12 .4 Expn.ess 15 as an improper fraction and then
3 multiply both sides of this ratio by a factor
that leaves whole numbers and no fractions.
Ratiois ———— ¢ Lvonsanm
Multiply By oo, to get
................................... (2 marks)
(b) What is the mass of flour used? Give your answer in grams.
.................................... (1 mark)

6 Ben and Clare are left £60 000 in a will in the ratio Ben : Clare = 3 : 5. Clare spends £8600
of her share on home improvements. She divides up the remainder in the following ratio:
investment : son : daughter = 2: 1 : 1. Work out the difference between what Ben inherited
and what Clare puts into her investment.

B R (4 marks)

7 The ratio A : B : C, representing goals scored by three football teams, was 9 : 4: 5. The
total number of goals scored by team B was 36. How many goals were scored in total?

.................................... (3 marks)
8 The ratio of boys to girls from two classes is 17 : 16. The classes are maths and art.

There are 9 girls in the maths class which has a ratio of girls : boys of 3 : 2. If the ratio

of girls : boys in the art class is 4 : 5, how many boys take art?

................................... (2 marks)
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Metric units

‘ 1 Convert these quantities.

(a) 35 mm tocm There are 10 mm in 1 cm, so to convert mm to cm,
you must divide the number of mm by 10.
cm

35 MM = ccvviiiiiiinnn. cm (1 mark)

(b) 83 mm tocm

.................. cm (1 mark)
(¢) 42cmto mm (1 you divide by 10 to convert mm to cm, what do

.............. - | you need to do to convert cm to mm? (1 mark)
(d) 2300gtokg rThere are 1000 g in 1 kg, so to convert g to kg you

2300 =+ ......... =S kg ( must divide the number of g by 1000.

2300 g = ............... kg (1 mark)
(¢) 2.35kgtog [If you divide by 1000 to convert g to kg, what do J

?

............... ” you need to do to convert kg to g? (1 mark)
(f) 3450 m to km

.................. km (1 mark)

2 Convert

(a) 17 cm to mm (b) 185 mm to cm

.................................... (1 mark) (1 mark)
¢) 3750 gto kg (d) 11.1kgto

g

.................................... (1 mark) (1 mark)
(e) 2.3 litres to ml () 755 ml to litres

.................................... (1 mark) (1 mark)

How many 334 ml glasses of water will fill a 2 litre bottle?

k (kilo) is used to scale up by 1000. 1 kg =1000g. m (milli) is used to
scale down by 1000. 1 mm = 1 m + 1000, There are 1000 ml in a litre.

.................................... (2 marks)
i 4 In a marathon, there is a water station every 950 m. A marathon is Just short of 42 km.
: How many water stations will be needed?

3LEM You will need to use
ED! [Work out the biggest multiple of j problem-solving skills

950 m that is smaller than 42 000 m, throughout your exam
— be prepared!

.................................... (2 marks)
’\ S The ratio of butter : flour : sugar =2 : 3 : 1 is what cooks use when baking biscuits. If a cook
uses 1 kg of flour to produce 140 biscuits, how many grams of sugar are in each biscuit?

.................................... (3 marks)
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Reverse percentages

1 A piano was bought for £4590 after a discount of 15%.
What was its original price?

100% — 15% = 5% = 0.85

Original cost of piano = 4220 X100 or -4&%;:—@
= B e i (3 marks)

2 Sadiq had a 15% pay rise which took his salary to £25 001.

What was his original salary?

p
« Take the original price as 100%.

« £4590 is (100 - 15)% or 85% of the
original cost. So the multiplier for
the original amount was 0.85.

« Divide 4590 by 85 to get 1% of the
original price.

« Multiply this by 100 to get the
original price.

Alternatively, you can just divide

L by 0.85.

o
= == £
100% + 15% = 115% = 115 « Take the original price as 100%. 1
Original salary = 2E1>10501 %100 « An increase of 15% means (100 + 15)% = 115%.
25 00! 0 So the multiplier for the original amount was 1.15.
. 5—-”—5@0— . Divide £25001 by 115 to get 1% of the original salary.
« Multiply this by 100 to get the original salary.
=5 LAlternatively, you can divide the new salary by 1.15.
(3 marks)

price of the house?
100% + 8% = 108% = 1.06

A house bought last year has increased in value by 8% and is
now valued at £253800. How much was the original purchase

& N
Remember, your answer

L should be less than £253 800.
===

4 A guitar in a London shop is priced at £840. Pete says that he saw the same guitar for

£85 less than that in Lincoln, which was 15% cheaper. Is he correct? Show your working.

5 Danni and Han both bought cars last year. The table shows their values now, after a

percentage decrease.

Current value Percentage decrease
Danni £11780 5%
Han £11750 6%
Work out

(a) who bought the more expensive car last year.

a5 B

Divide current house value
into 108 equal parts, then

L multiply by 100. =5

(3 marks)

(3 marks)

(3 marks)

(1 mark)
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Growth and decay

1 If you invested £500 at 10% compound interest, how much should you expect to have
after 3 years?

An increase of 10% means after one year you have 110% of
the original sum. To find this multiply the original sum by 1.1.
Notice that the power you use with the multiplier represents
the number of years in the problem.

Amount at the end of 3 years = £500 X 113 = ... (2 marks)

2 If you invest £4500 for x years at 3% compound interest you will have
grown this sum to £5216.73 (to 2 d.p.). Find the value of x, the number

of years that the money should be invested for. TRy
Work out the multiplier.

100% + 3% = 103% = 1.03

After x years the amount will be (1.03) x £4500

Now, find the value of x which gives £5216.73
Estimate a number for x and substitute it into 1.03*.
Keep refining your estimation until you get to the required amount,

BB e A e (2 marks)

3 Richard buys a van for £20 000. His financial adviser says that model tends to depreciate
in value by 11% each year. If she is right, how much will the van be worth in 4 years’ time?
(Give your answer to 4 significant figures.)

A depreciation of 11% means the following year
the van will be worth 100% - 11% = 89% of the
price. Each year, it is worth 89% of the year before,

Depreciation over 4 years = £20000 x (0.89) Sl . (2 marks)

4 A formula given by a bank for a saving scheme is V' = 2400 x (1.015)".

(a) What is the interest rate for this saving scheme? Give your answer as a percentage.

.............................. (1 mark)
(b) How much would the investment be worth after 8 years?
.............................. (2 marks)
J 5 Tessa buys a cast iron printing press for her studio for £3000. It is an antique and is
likely to increase in value by 20% per year. Duncan says it will have doubled in value
E after 5 years because 5 x 20% = 100%.
Is Duncan correct? If not, how much will the printing press really be worth after
S years?
.............................. (2 marks)
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Speed

‘} 1 A train takes 4 seconds to travel 120 metres. Work out the ( )

- . Th' i
average speed of the train in m/s. trg;‘gslzhfirﬂ;;n;::ﬁ

5= —4-— T s v o S Al e S TR S D
| 4 B
Speed Of Erain = ..o.vvevereeevssressssienieen s L _ ) (2 marks)
} 2 The distance from Milan to Munich is 495 km. The train R bar th )
between the two cities takes 7 hours 30 minutes. Work out i hebonbin

a calculator 7 hours

30 minutes is 7.5
hours not 7.3 hours.

LS S

the average speed of the train in km/h.

4
5= _(g . o= km/h (2 marks)
}' 3 Marvin takes 6 hours to get to his destination at an average
' speed of 72 km/h. How far does he travel? Rearrange the formula
to make d the subject.
o= i ¥ o
e [ TN ——— km (2 marks)
’ 4 The speed limit in the UK is 70 mph . The di.stancc You will need to use
between Portsmouth and Petersfield is 17 miles. problem-solving skills
Florence did the journey in her car and it took her throughout your exam
13 minutes. By how much did she break the speed limit? | - be prepared!
PROBLEM
SOLVED!
Speed limit broken by ...........ooooneee km/h (2 marks)
; 5 The distance between Bristol and Penzance is 207 miles [you will need to use
and the train between them takes 4 hrs 40 mins. The problem-solving skills
distance between Birmingham and Norwich is 160 miles | throughout your exam
and the train journey takes 3 hrs 41 mins. Work out - be prepared!
PROBLEM which journey is faster. What is the average speed of
SOLVED! the faster journey?
..................... BB susvmnusmmmnnmnmns = npasisivaizzsvissas TR (3 marks)
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Density

1 Work out the density of a piece of plexi-glass with a mass of | This is the formu.la
18 g and a volume of 10500 mm?. triangle for density:
d= _Té_ M
DIEHBIEY = wiviiisinisnseisisnmmnnns g/mm? D|V
E (2 marks)
—
2 The density of gold is 19.32 g/cm’. If the mass of a gold Rearrange the formula
bracelet is 80 g, what is its volume? to make v the subject. |
‘= i55s
NOWIME et mememnenmne cm?® (2 marks)
—?3 3 Honey has a density of 1.42 g/cm®. The volume of honey | Rearrange the formula to
& in a container is 1250 ¢cm’. Show that there is more than | make m the subject.
I kg of honey in the container.
m=142 x ...... = ... g
Mass of honey in container = ... g=.... kg (3 marks)
4 Glass has a density of 400 kg/m®. What would 15¢i
be the mass of a pane of glass measuring 9cm \_
aied) 15 cm x 9 cm x 1 em? Give your answer Hlem
in grams.
Mass = ......ocoooviniiini g9 (3 marks)
5 The mass of a stainless steel circular disc, 2 cm ; _
thick with a volume of 407 cm?, is 3107 grams. uolume gha ciculardisc mzhj
(a) Work out the diameter of the disc to 3 s.f, You can divide by
40 = x ... 25 ... ron both sides,
40 _ 2 « \2cm
r= ... - | Diis the diameter, so: 2r = ﬂ
D= ... >, SO, S cm (2 marks)
(b) work out the density of stainless steel to 2 significant figures.
d=1= —-— This d is not the same unknown
""" as the D you found in part (a).
Density = ....ooovvveeen glem? (2 marks)
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Other compound measures

1 A crate exerts a force of 700 Newtons (N) on the floor
of a factory. The area of the base of the crate is 3.5 m’.
Work out the pressure of the crate on the floor.

This is the formula
triangle for pressure:

P___ ...... F

'''''' Simplify the plaA
P i B e e A R R N/m? fraction. L (2 marks)

2 A lorry has 6 tyres. The area of each tyre that is in contact with the road is 70 cm?.
The pressure that the truck exerts on the road is 510 000 N/m2. Calculate the total
force that the truck exerts on the road.

Total contact area = 6 X .co.ovvnnee. = aerenas cm? [Be careful with converting the units. |

There are not 100 cm? in 1m?!

= % = N (Substitute values into the formula trianghﬂ

- (3 marks)
’ 3 A fish tank has the following measurements.

The tank was half filled with water at a rate
of 750 ml/sec. How long did it take to
get this much water into the tank?

Remember that to work out the volume, you
will need all the dimensions in the same units.

60cm | =

=y L 3
T < A SR AR = i cm Remember that 1 cm? is
Amount of water in tank = ............ = S =S cm?® equ‘?l to1ml
. R
Time taken = === ..o seconds = ..ooeieeenns minutes

""" (3 marks)

P 4 A guitar exerts a force of 80 N on a guitar stand. The surface area
; of the guitar stand that the guitar rests on is 48 cm?. What is the

m pressure exerted on the stand? Femember to give Uit of
(3 marks)

measurement in your answer.

? 5 A 2400 litre vat of orange juice has filled 3200 bottles in 20 minutes.

m (a) How much orange juice is in one bottle?
(1 mark)

(1 mark)
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Proportion

A bus company sells 3 monthly bus tickets on Friday, for £105 in total. The next .
Monday the company sells 8 of these tickets. Work out how much the company receives
for the 8 tickets sold on Monday.

[Find the cost of one tickeq

BI05 £ 8 = snaes
__________________ X & Multiply the cost of one ticket by
the number of tickets needed.

................................... (2 marks)
Thelma bought 6 crusty rolls for £1.98. How much would it cost to buy 25 crusty rolls?
................................... (2 marks)
One vat of vegetable oil fills 15 bottles that each hold 1.5 litres. How many vats of
vegetable oil will be needed to fill 315 bottles?
.................................... (2 marks)
A machine makes 250 metal discs in 1 hour. How many discs can three of these
machines make in 6 minutes?

Use the fact that 6 minutes = Th of an hour to work out how many metal discs

one machine makes in 6 minutes. Then multiply this by 3 for the 3 machines.
................................... (2 marks)

It takes 3 people 4 days to paint 5 offices in a block of 30 offices. You will need to use
How long would it take 12 people to paint every office in the block? problem-solving skills

throughout your exam
[Work out how many days three people would take to paint the whole blockj - be prepared!

30

3 people would take 4 x —=~4— = days.
€ people would take ............ days. [lfyou double the amount of j
eople it will take half the time.
12 people would take .................. days. SR el detine (3 marks)

A lottery jackpot was shared among 30 people. Each person received £350. The
following week a group of 7 people won the same-sized Jackpot. Calculate how much
each person in this second group received.

Total lottery jackpot = .................. X S R G e
Each person in the second group received ...l = i
- (2 marks)

A 900 g bag of tomatoes costs £4.80 and a 1.2 kg bag costs £6.42. Show that the 900 g
bag is better value for money. (3 marks)
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Proportion and graphs

1 The acceleration of a mass is directly proportional to the force on the same mass.
If @ = 38 m/s and F = 720 N, work out the value of F when a = 66.5. m/s.

720

720 _ £ You could also have compared the values in the form F = ka: F = 2

Set the ratios as equal fractions. Then rearrange to solve the equation in F
33 % 66.5

F= — N (2 marks)

2 The electrical resistance (R), in ohms, of a piece of copper wire is proportional to its
length. A length (L) of 12 m has a resistance of 30 ohms.
How long would a piece of this wire be if it had a resistance of 50 ohms?

30 _ 50
1 L Set the ratios as equal
e B0 X s - " fractions, rearrange and solve. 2 narks)
3 3 The exchange rate of euros to pounds is €1.17 to £1.
' If x = £ and y = €, write an equation for the exchange rate, including the constant
m of proportion.
_ VoI s e (2 marks)
‘) 4 The graph shows the variation with force (F) of the VA
: extension (s) of a steel spring. 25 FrEE
(a) What would the force (F) be if the spring was extended 20
to 10 cm? :
Use the graph to work out the force (F) when the Z 154
spring is 5 cm long and then double this figure. S :
(=]
6

(2 marks)

(b) If a force of 40 N was exerted on the spring what would
its extension measure?

e ] 2 4 6 8%
[How many times bigger is 40 N than 10 N? Extension (cin)
.......................................... (2 marks)
5 The graph shows the relationship between 36’1' B
pressure in pascals, and volume in litres. HE
(a) Prove, by taking two coordinates, 25
the equation of proportionality V= % %

and then work out the value of k.
................................. (3 marks)

Volume (1)
s

L]
T

(b) Use the equation to solve the pressure
needed to maintain a volume of 5 litres.

(2 marks)

wn
1

I 10 15 20 2
Pressure (Pa)
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Problem-solving practice 1

x ; ; 51
Y\ 1 In his recent exams, Jack scored % in mathematics, 87% in French and Go nart.

Order the subjects by score from best to worst.

................................. (2 marks)
\ 2 Ina box of 140 apples for sale, the grocer found 17 of them were bruised and could
wla not be sold. She said that there were very close to 83% left for sale. Do you agree?

Show your working.

................................. (3 marks)

) 3 The same pair of shoes is sold by different
' companies online,

@ Decide whether Shoe online or E shoe shop
is better value for money. You must show
your working.

................................. (3 marks)
In a recipe for a fruit cake, it says you need 225 g of flour and 110 g of sugar.
Angelica has only 210 g of flour. How much sugar will she need to make a cake with
@ this amount of flour? Give your answer to the nearest gram.
................................. (4 marks)
0 5 Some’ cubes measuring 2cm X 2‘cm X 2‘cm are made Metal Density glem®
from iron or tin or brass for use in a design studio.
E) The density of each metal is shown in the table, Iron 7.9
. Tin 7.3
(a) A designer uses one cube of each metal to
make a model. What is the mass of metal in the Brass 8.4
model?
................................. g (2 marks)
(b) Serena needs to make a model that weighs 184 g exactly. Which combination
of three cubes would give this total mass?
...................................................... (2 marks)
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Problem-solving practice 2

{ ) 6 Five machines produce 27000 litres of orange juice in
8 hours. How much orange juice would 4 machines
produce in 9 hours? You will need to show your working.

First work out, by dividing, how much
orange juice 1 machine produces in

1 hour. Then use multiplying to find
out the required information.

................................. (3 marks)

\ ) 7 A 3-box pack of ‘Wheatybangs’ costs £3.55, a 5-box pack

costs £5.90 and an individual box costs £1.19. Which of Find how much one ‘Wheatybang’ box
costs in the 3 pack and the 5 pack and

then compare these values with the
cost of 1 individual box.

the three ways of buying ‘Wheatybangs’ is the best value
for money? Show your working.

................................. (3 marks)
)‘ 8 The recipe for 20 doughnuts is given. Sasha has Recipe for Ingredients
made a list of the ingredients available at home. | 20 doughnuts available
E m What is the maximum number of doughnuts that
she can make with the ingredients she has? 500¢ flour 1200¢ flour
60 g caster suger| 65g caster suger
15 g yeast 18 g yeast
125 ¢ butter 145 g butter
4 eggs 7 eggs
................................. doughnuts (3 marks)

ISA for 3 years at a compound interest rate of 5.5%. Hans invests £15200 for the same

’ 9 Nedra and Hans are saving for a house deposit of £35 000. Nedra invests £15500 in an
E m period of time in a different ISA ata compound interest rate of 5.75%.

(a) Which of them will have gained more money at the end of the 3 years? You must
show your working.

................................. (3 marks)
(b) Which of them will have more money in total?
................................. (1 mark)
(c) If Nedra and Hans combine their savings at the end of the 3 years, will they have
enough for a deposit? You must show your working.
(3 marks)
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Symmetry

q "* 1 Draw the lines of reflective symmetry in the letters shown.

=93

M 0 Reflective symmetry means that one side of
the line is a mirror image of the other side.
Often there is more than one line of symmetry.

(2 marks)

2 Rashid says, ‘A polygon has the same number of lines of symmetry as number of sides.’ Is
Rashid’s statement true? If not, how would you change it?

............................................................................................................ (2 marks)
3 In the diagrams below, shade one extra square or triangle to give a shape with
(a) 1 line of symmetry. (b) order 2 rotational symmetry.
Nl
SUNNR W - — - B
B |—r T (Totestforrotational !—i” ""—i" Bl
o T 11 symmetry, imagine .
) . . putting a pin in =1L
) the middle of the
(¢) 2lines of symmetry. image and twirling
e B it round. How many
IR times would it look
| J__J_L_ | the same in one
- el 1L revolution?
W - \ =
- |
AT I N
(4 marks)
>a 4 The diagrams show a regular octagon and an irregular octagon.
(a) Draw one line of symmetry on each octagon.
@ (1 mark)
(b) How many possible lines of symmetry are
there on the irregular octagon?
....................................... (1 mark)
(c) Decide the order of rotational symmetry for the
(1) regular octagon.
....................................... (1 mark)
(11) irregular octagon
....................................... (1 mark)
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Quadrilaterals

1 Label all the angles on each quadrilateral below with
letters a, b, or c. Within each shape, if angles are equal
the letter needs to be the same.

Some shapes have lines of
symmetry shown, and some
angles are already marked.

| a
[a] [a] ; /bf /
rectangle isosceles parallelogram
trapezium
a -'
square rhombus kite (6 marks)
/ 2 Draw quadrilaterals with the following properties. The shape below has two
N Label each one with its name. different side lengths.
(a) One pair of parallel sides and one line (b) Two pairs of parallel sides with unequal
of symmetry. diagonals.
_l oo l__ |_ __ , _|_ SE T T T T T

u EENEEEE R

. i |
1 T [ ) S (A IS - .
T L _—_‘_+ . NS ENEERESS
Y A A | (1 mark)
(c) Only two equal obtuse angles. (d) Two pairs of equal angles and no
rT T T T T T 1T 1T [ rotational symmetry.
— ——l —i- i-_.:l _i _J| —— _JI [__| |_ I_' ._.!__...l —T _I
[ N sl -+ R - S e ) S e i =t ._,|. =
EEEEEEEREENE ey
EEEEEEEEE B T D O (O
AR EEEEEEEEEEE
= _L T - .__!. . P o + R ,I_ +— -
Tl Jamaky IS - |

B IS R S i (1 mark)

(e) Order 4 rotational symmetry.

EEEREEEE T__| AREEEEE IREEE
EEEREEEEEE ‘, I A i
I || B |4| RN -
EEEEEEEEEEN | |
IEEENN RSN NE SEEEEEEEEEEE
T EEEEEEEEEEEE
TP T LT ] mark HEEEEEEREEREREYGT
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Angles 1

_{,‘ 1 Name the type of angle represented by the following.

\A _ﬂ<‘\»‘i
\.3'_ t b /s

An angle less than 90° is acute.
An angle between 90° and 180° is obtuse,
An angle greater than 180° is reflex.

(a) 167° (b) 52°

OBLUSE i, (Imark) (1 mark)
(c) 203° (d) 90°

................................. (1 mark) (1 mark)

&member: this angle has a special name.]

Think about whether the angles (1 mark)
are bigger or smaller than 90°,

...................................................................................................... (1 mark)

(1 mark)

...................................................................................................... (1 mark)

(1 mark)

91°[ x

(1 mark)

4@ 4 In this diagram, angle a = 4y° and angle b = 5y°,
E) (a) Calculate the value of y.

The sum of the

angles around a (2 marks)
point is 360°. Notice

you are also given

the third angle.
................................. (1 mark) ll

................................. (1 mark)
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Angles 2

'\ 5 Work out the value of angle x.
X ‘__> :'\_ .
1860° — 75° = a

{

pu-
_ Angles on a straight
""""""""" | line add up to 180°.
180° — 140° = b
R — 4 B
Angles in a triangle 3
180° — (a+ b) = ¢ | add up to 180°. 5°\a N
€ B e
x = 360° — ¢ Angles around a )
point add up to 360°,
BT in i s TS N J (3 marks)
6 One isosceles triangle and two equilateral triangles are £
placed together. /b
Work out the value of angle x.
First, label all the angles inside the equilateral triangles. o
: : 250
Then, calculate angle a using the sum of angles around a point.
o ° Calculate angle b using
the formula 2a + b = 180°.
= IR s o Calculate angle x using the sum
o= RGN e . B, cssaiiiy ° | of angles around a point. (4 marks)
) ) 7 A slanting line is drawn through a pair of parallel lines.
E ‘9 (a) Work out angle a. \(\
................................. £ < (1 mark)
b\d4 ]
(b) Work out angle b.
................................ a ” (1 mark)
56
(c) Work out the value of a + d.
(1 mark)

(d) If the angle labelled 56° was changed to 43°, would this change the value of a + d?
Give a reason for your answer.

(1 mark)
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Solving angle problems

1 A triangle is drawn between two parallel lines, with the angles as marked.

L.
r

=

GEOMETRY &
MEASURES

(a) Label each of the unknown angles with an
expression, using alternate angle facts.

E\ng[es ona straighq
(2 marks)

line add up to 180°.

lternate angles are equal.
Co-interior angles add up to 180

(b) Rewrite angle d in terms of a, b or c. E

‘J (2 marks)

Two parallel lines cut a straight line. Work out the value of x.

A A

\»Q 9x—24
8x+2 \K

™

3}'—!-21

/./

(2 marks)

(4 marks)

(4 marks)
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Angles in polygons

_ g 1 The diagrams show two identical regular octagons.

i e

(a) Work out the value of i (the interior angle).

& X i =B = 2 X 180° = e 4
s ™
GO, | = fesae The sum of the interior angles of a
& . 0
P= 6 regular polygon = (n - 2) x 180 (2 marks)
""""" Lwhere n is the number of sides.
(b) Work out the value of e (the exterior angle).
— .
i+ e=180° The interior angle and its
So. &= 180° = 1vvvveienn ° corresponding exterior angle
' always add up to 180°.
=T ° . i i /(2 marks)
(c) Eric.a giv.es a method for‘ﬁnding the size of rCompare Erica’s way of calculating
the interior angles: ‘multiply the number of | jwith the method used in (a). Are
triangles in the diagram by 180° and then L the answers the same?
divide by 8. Prove that this method is correct.
S R AR B A B S s O s 00 (3 marks)
' 2 A regular polygon has interior angles of 156°.
‘) s
(a) Calculate the exterior angle of this polygon.
...................................... Angles on a straight line add up to 180° (1 mark)
9
.
(b) How many sides does the polygon have? | The sum of exterior angles of any polygon
is 360°. Divide this by the exterior angle
....................................... to find out how many angles (and sides) (2 marks)
L the regular polygon has.
‘31 3 The diagram shows part of a regular 11-sided
polygon. Work out the value of x to 4 s.f. 7‘,0\

m S R (2 marks)

‘) 4 Work out the value of n in the regular pentagon.

You will need to use
problem-solving skills

PROBLEM throughout your exam
SOLVED! - be prepared!

Use what you know about isosceles triangles and the
sum of external angles. Find an isosceles triangle
that might help to label some useful angles.

HE s wone s S S (4 marks)
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Time and timetables

: '\ 1 Write the following 24-hour clock times in 12-hour form.

(a) 15:45 (b) 18:05
............ 45 pm (1 mark) ] (1 mark)
(c) 10:09 (d) 09:59
............ am (1 mark) (1 mark)
jr\ 2 Write the following times using the 24-hour clock.
e (a) Quarter past seven in the evening. (b) Thirteen minutes to eleven at night.
£ — (Imark) ... 47 (1 mark)
(¢) Three minutes past four in the morning. (d) Eighteen minutes to two in the morning.
Oivevvrnn (Imark) ... (1 mark)

’) 3 A coach left Calais at 07.15 and arrived in Rome the next day at 17.55. How long
did the journey take?

....... hours .......
—Ld’/—\: & number line might be useful! ]
|
0715 0715 1755
....................................... (2 marks)
4 A bus leaves Leeds at 08.07 and takes 85 minutes to get to Halifax via Bradford.
The bus then returns direct to Leeds, taking 37 minutes.
At what time does the bus arrive back in Leeds?
....................................... (2 marks)
5 Below is an extract from a railway timetable, with some information missing.
Departs Waterloo | 15.28 16.06 o SEUSIE IR
Arrives Havant 1653 | s, 17.51 18.28
(a) If you depart from Waterloo at 15.28, how long is this Journey to Havant in hours
and minutes?
...................................... (1 mark)

(b) The 16.06 departure from Waterloo takes I hour and 38 minutes. Calculate its arrival
time in Havant.

....................................... (1 mark)

(c) The service that arrives in Havant at 18.28 takes 1 hour and 29 minutes, Calculate its
departure time from Waterloo.

....................................... (1 mark)
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Reading scales

{7} 1 Write the value shown on the number line.
(a) 5|0 | 6[0 | ?lo | 8|{} The arrow lies between 60 and 70. The scale has
LD DD LD UL 10 divisions between these numbers. Count up
T from 60 to find the value on the number line.
G e (1 mark)
60
(b) [FTETI FEERE AR (Always look carefully at how the scale is divided up.J
. (1 mark)
7 8 9 10 5 55 7
(c)||1|| 1|l,|; (d) ||L|1|1|1!|1|||||
8 (Amark) e (1 mark)
4 ;
/) 2 Mark the following numbers on the number line with an arrow.
(a) 131 (b) 18.8
120 130 18 19
Lol beend (1 mark) Lol ben (1 mark)
(c) 3375 (d) 2175
2000 4000 3000
Lo bbb (1 mark) |Il||||llIlI‘J_|_| (1 mark)
/%) 3 Write down the mass shown.
9% 10g T
%%<WQ§
B v nrnmesiis g9 (1 mark)

4 Here are some weighing scales. Show where the arrows would point for the following masses.

(a) 83¢g (b) 43¢

E‘g 8g 60g

X 2 TN
A /\/—,\'\/ = (1 mark) 2 (1 mark)

1 ‘ 5 Two households on an island use generators for E l F E ) F
aBg their electricity. The fuel tank of the Davis familys [T TT1T 1 |
m generator has a capacity of 42 litres, and the fuel Davis family Llwellyn family
tank of the Llwellyn family’s generator has a capacity
of 38 litres.
. Which fuel tank currently contains more fuel and how | You will need to use

much does it have? problem-solving skills
throughout your exam

................................. —be Prepared!

(3 marks)
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Perimeter and area

1 The diagram shows a 6 cm X 6 cm grid.

(a) Work out the perimeter of the shaded shape. _L |
| __I_.T _..!_.__ ! 6cm
Start at a corner and move around the outside L ‘_I_ | |
until you arrive back to where you started. Count A - -
each side of the shaded squares along the way. L1 | o El‘

Perimeter = ........occooeiiviniinl, cm (1 mark)

(b) Work out the area of the shaded Count all the shaded squares. Alternatively,
shape. break the shape up into smaller rectangles,

2 cm? (IS sum thelvarens (1 mark)

2 The diagram shows another 6 cm x 6 cm grid. LT _l__ I__ i
(a) Work out the area of the shaded shape. - '

75— |6em
Where squares are split on the diagonal 5 —|— —~|—I :
you can count up in half squares. [ | \_W_L 4\ .

o e cm? G cm (2 marks)

Al

(b) Work out the fraction of the grid that is shaded.

Number of squares shaded _
Number of squares in grid

................................................ (1 mark)

{1 3 Work out the perimeter of

(a) this rectangle. (b) this regular pentagon.
43cm

h 27¢m

b 16cm
A useful formula for finding the
perimeter (P) of a rectangle is P = 2(b+h)

e cm (1 mark) T cm (1 mark)

[There are five sides all of the same length.]

) 4 The irregular octagon has a line of reflective symmetry.
||

Y X

(a) Work out its perimeter. 4cm : Scm

FoE s s s i s s cm (2 marks)

@ |

10ecm
3cm

A wssonunnssms s cm? (3 marks)
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Area formulae

!j._ A’) 1 Find the areas of the following shapes.

(a) ?
[Area of a parallelogram is base x heightj
4cm
) Tcm g
Area = ......... . ST
S A R s cm? (2 marks)
b 5
(b) D — Fea of trapezium
_ parallel side a + parallel side b .
o 5 x height
T 8em ”
Arpg = ftmsssisssnsne: -12- .................. "
R R R cm? (2 marks)
(©) (d) JAdem
9 Area of a triangle
b Cbase » height 5.1em
= SN
———— ——— -+
Tem 2.5cm
B2 e A cm? (2 marks) T T ——— cm? (2 marks)

V) 2 A rectangle has a base of 4.2 cm and height /2 cm.
The ratio of the base to the heightis 3 : 2. hem

(a) Calculate the area of the rectangle.

First find one part of “ 42m
S R cm? the ratio. h = 2 parts. (2 marks)

(b) A different rectangle with base 4.2 cm and
height g, has an area of 29.4 cm?.
Express the ratio of the sides of the rectangle

First work out the value of g to
form the ratio. Then multiply

e both b and g by the same
b: g in its simplest form. fraction to get whole numbers.
........................... (3 marks)
J 3 The triangle and trapezium are equal in area. Calculate the length of side x.
- &
13cm
7cm
—
AN L
-———— - —
8cm xcm
[ RO TU PP PP cm (4 marks
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Solving area problems

The compound shape has been divided into a triangle and 2 rectangles. 15cm

Calculate the length of side x if the area of the shape is 186 cm?.

The compound shape (shaded) lies inside a 15 cm x 20 cm rectangle.

Subtract the areas that are not shaded from the area of the rectangle. 20cm

You will need to write them as algebraic expressions. e

Area of outer rectangle = 15 cm X 20 ecm = ooovvvveninnn.... cm?® e
Area of unshaded rectangle = xcm X .....cccoovvii. B 5 snsevsmiiana cm®

Area of unshaded triangle = (15 — x) X .....ooooovin.. CM = oiiiiiireinnnnnn, cm?

= i cm [ Solve the linear equation in terms ofx.] (3 marks)

The area of the triangle is 5 times that of the

square. Calculate the length of side x. t
The area of a triangle is found by multiplying the Scm
base length by the height, then dividing by 2.
l Xcm
Triangle area = A, X128 x 8 = o =

7 X120 X B = iiviiniinmnnnnns T o
Divide this by 5: = ..................
You will need to use
< o problem-solving skills
throughout your exam
= s e cm - be prepared! (4 marks)

Wallpaper is sold in rolls that measure 40 cm by 4.5 metres. Angharad has to wallpaper a
wall with a door and window as shown in the diagram. How many rolls of wallpaper will
she need to do this job?

) 10.5m N
23m 0.7m
e
0.9
I - 3m
2.1m
.................. rolls (4 marks)
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3D shapes

‘0

1 What is the name of a 3D shape with 7 faces,

) i ) If the identical faces share no edges, how are
2 of which are identical but share no edges?

they joined to each other to form the 3D shape?
_________________________________ (1 mark) | Use what you know about a triangular prism and
A ) a cuboid to help solve this problem.

2

The surface areas of the following prisms are
given. Calculate the unknown side length.

(a) Surface area = 96 cm’ (b) Surface area = 148 cm?
nem Remember, a cuboid —
or cube is also a
S rectangular prism.
Sem
4cm
Surface area = 2(4 X 4) + 4(4 X n)
dem
= 32 + 16n
Surface area = 32 + 16n = 96 Surface area = 148 cm?
16n = - = 2(4 X 5) + 2(5n) + 2(4n)
T8 == i n
S e ieriee e reaaaeas 2 ks
T eppmmnes (2 marks) B B oo (2 marks)

8cm
. Surface area = 2 x area of triangular
6om Lo faces + areas of 3 different rectangles.
C
=2k x €% 8) + (10 X 12) + (6 X ovvvvunen X ——— X oo )
= i N e e &
= .. cm? (2 marks)
"8 4 The diagram shows a metal L-shaped hexagonal prism bracket. 3em
4 _ 10cm
E ‘9 (a) Calculate the surface area of the prism. 3cm
....................................... (2 marks) 6cm
(b) Teuan must paint 30 of these brackets. A tin of paint
covers 600 cm?. How many tins of paint does leuan —

need to do this?

(3 marks)
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Volumes of cuboids

“H\ 1 What is the volume of each cuboid?

Pan?

o I

) 3
BLEM
VED!

(a) 11em

4cm

7cm

I e s cm? (2 marks)

(b)
Scm
9cm
8cm

VElmE = ummsssin,. X W v iR

e A cm? . (2 marks)
N

12cm
S — cm? (2 marks)

5.5cm
A steel girder is in the form of a cuboid with a volume of 10080 cm’.
Work out its length giving your answer in metres.

Call the length x. Volume
=55x12 xx.You can
solve this to find x, the
length in cm.

Let x = the length of the girder
XX 5.5 X 12 = 10080

12cm
.......................................... (2 marks)

Container A is half full of water. Container B is also half full,

You will need to use
with the same amount of water. Work out the height of container B.

problem-solving skills
throughout your exam

A B - be prepared!
: Work out the capacity of A, Write an
100cm y A expression for the capacity of B. Now
eeada —_— i form an equation in h and solve it.
7 S0cm il 25cm
60cm 150cm
h= i, cm (3 marks)
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Prisms

) 1 Find the volumes of the following prisms.

(a) 10cm

Find the area of the end faces first then

multiply by the length of the prism.

Remember: volume is always expressed

in ‘cubic units’.

9cm
Area of triangular faces = % MBI B sonnmsvasenniaor CM = iiiiiiiinniennnns cm?
Volume = length X area of triangular faces = .................. <. SO
e cm? (2 marks)
| 8cm
Sem
Tem IScm 8cm
Area of trapezium faces = %-(7 +9) X5
I cme© [ []
12cm
Volume of prism = length X area of
trapezium faces = ............ b AT
3
T r— cm? 2marks) T o
(2 marks)

’ 2 The net of an isosceles trapezoidal prism is shown.

Use the dimensions you are given, and the fact that some
sides are marked as equal, to find the missing dimensions.

(a) Work out the perimeter of the net.

22cm
................................. (2 marks)
(b) Work out the surface area of the net.
(Calculate the separate areas and add them together. J
............... (3 marks)
(c) Calculate the volume of the prism made from this net. You will rieed to use
SOLVED! problem-solving skills
Vou need the area of one trapezium, multiplied by the throughout your exam
length of the prism. — be prepared!

(3 marks)
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Units of area and volume

1 Convert An area (cm?) is a multiple of two factors.

(a) 4 cm?into mm? In this case it could be 4 cm x 1 cm or 2
cm x 2 cm. Choose one, and convert each
factor to mm by multiplying by 10.

4ecm X 1ecm

T e R e MY X sovisasyis mim
A S mm? (2 marks)
(b) 3 km?tom? (c) 800 mm?to cm?
3 km? = 3 km X 1 km Choose any two factors that multiply
= 3000 m X 1000 m to make the number: 800 = 40 x 20.
T . &00 mm? = 40 mm X 20 mm
(2 marks)
= e, CmM X .ooovinnnn. cm
T cm? (2 marks)
& 2 Convert ; e
< _ Cubic measurement indicates volume or a 3D shape.
(a) 4 m?into cm? As with area, it is a good idea to find 3 numbers that

AmP=1mX2mx2m multiply together to give the number in question.

= ol i EIN X o cm
........................ m? (2 marks)
(b) 30 cm’ into mm? (¢) 250 mm’into cm?
30ecm®* =1cm X 3 cm X 10 em 250 mm® = 25 mm X 10 mm X 1 mm
= e mm X ...... mm = 2.8 em X .o e % o cm
= e mm? ICMEER)  coeveecenemmes cm?
(2 marks)
3 Convert
(a) 2700 cm? into litres
........................... litres (2 marks)
(b) 9 m?into litres
........................... litres (2 marks)
(2 marks)

You will need to use
problem-solving skills
throughout your exam
— be prepared!

.................. litres (2 marks) SRR T TEREE (2 marks)
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Translations

A vector describes a movement or translation from one position to another.
Left or right movement is described by x, up and down movement by y.
Negative x = left, negative y = down. Vectors are written in the form (;,‘)

) 1 Write down the following in vector notation.

- (a) 4right,5up Right and up are (b) 7 right, 3 down
both positive.

(1 mark) (1 mark)
(c) 1left,3up (d) 4left
= (Imark)y (1 mark)
) 2 Translate | A -
A translation moves each point by the same — B | 64—+ i | ; ! -
amount, keeping the shape the same. - | :
| S 4 1
' A 5 T |
(a) shape B through vector (g ) ___l Vi . | i | |
| | =
= M 2 — —
Move each of the three corners of triangle B - ‘ | 1 | :
| by 5 places to the right and by 2 places up. | | | L
= IESEILEENRNE N
= | .

o

When you have translated a shape using a | |
vector, you can say you have mapped the :. | I I
L shape to a new position. = l | :. | | [ | | ' J

(2 marks)

PROBLEM (b) shape A through vector (_%) - _i— — | ___|_ '_. ]
SOLVED! z ;

(Move each of the three corners of triangle A by 6 places to the right and by 8 places down. J (2 marks)

(857
|

|_
1
1
| I

i
H
]

You will need to use y
problem-solving skills T T . — —
throughout your exam | .

|

!

N I S A T i T R
- be prepared! i = | ‘_ | 11 L|r _1_|. __—|

—t 4 —
3 (a) Describe the single transformation in vector ’._|_ RJ . | |
form that maps P to R. .- [ 2l | [ ] |

) S — T'i'_-ﬂ'."!_“i |l:1
|
p

(b) Describe the single transformation in vector | J' _i_ P j 2_| T 11|
form that maps Q to P. .l | I
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Reflections

<5 . "
\ 1 The shapes are reflected in the dashed line. Draw their reflections.
" @[ T T T ITTTTT] o TTTITTTITT]
| |l N A O O
g | EEEEEE
B i [ |
i {2 - - —— |
-
T ;/\\ y I
] !__ ‘ \\|
|
| [ | EEEEEEEEEEER
(2 marks) (2 marks)
© ] ] | ]
T — ] T When reflecting in a diagonal line, count the
}—- [ number of diagonals of the squares between
. —r— = \ ' each vertex of the shape and the reflection
i_ A - . \ J line. Count the same number of diagonals on
d I o the other side of the line to draw the reflection.
S |
L[] |
— i .“ . | . y.lk
N EESEEN L 61— mNN
_l N % _:__| | | | I . |
u TT ] L ENEEEREEN
. | S ) _ ||
(2marks) | | | 21 i_!' 1
& i - 1 ] {
{ i < | ] ! | | Lo
:D 2 Shape A is plotted on a grid. % | s [z 10 ) | & _I__$__|r?
(a) Reflect shape A in the line y = 0. I Tg | _ij 1 [ -
= | 1
Count the vertical and horizontal distance 1 L L 4 -l—-‘ I Loyl
from each corner to the line and move it the [ _|_. | | B I
same amount the other side of the line. ’_ -\—6— L] l_.', _.|
;_l [ | | .l | I I_' _!_J
(2 marks) _ Y
— T T T T T
(b) Reflect shape A in the line x = —1. ‘—' | ! %‘ 64 J.—i- —Il— ——t |
| T NS N S S By S ) I
. (2 marks) ti | |4 HEENE g'
‘D 3 (a) Describe the single transformation that P I—_ l_ 1 —'|' T 7T |
maps P to Q. u i2 O I S B R
ol
E ...................................................... |' | | | R
Qmarks) | —6 | -4 |} (O 2 | 46 |x
(b) Describe the single transformation that = —*lr 2 r I ] -+
maps Q to R. - i | ll_ - |
T T
................... T T
(3 marks) | ~’—|4’»T+6_ 4_. BEEE
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Rotations

[Rotations have a centre of rotation (a point), a direction (clockwise or anticlockwise), and an angle (e.g. 90").)

! N . .
} 1 The grid shows a trapezium (T) and a HERIEEFERS | ]
. triangle (TR). T = ' -
(a) Rotate the trapezium 90° clockwise through T i =
-y : , _ - : : A ! |
the point (~2, 1). Label the image T HE .-,é_ | LT
(2 marks) | | % # =
(b) Rotate the triangle 180° through the point 6 | 4|2 |9 2 | 4 6 | 3
(=1, —1). Label the image TR". . ' | R o
; i )
(2 marks) ‘_"i INR i
I. m 4
(I T | I__c || -
_ 2 The grid shows shape A. —_ L
A
(a) Rotate shape A 90° clockwise about the i | T 74 : | | T
PROBLEM point (1, 2). Label this image A’ ;—1'- 1 —i— EE 6——i- ! T
r EEEEEEAE NN
Place a piece of tracing paper over the grid and ] | i ‘--4 1 i (I
fix it at the point of rotation using the end of ‘— 1111 —I——%\: —
a pair of compasses. Mark the vertices on the !. { i | a1 L | —
tracing paper and then rotate it 90° to find the |_ | ! i — | | N7 | ]
rotated vertices. - | - % || | -
. : -5 || 229 T2 |46
You will need to use (2 marks) __| | |_I_ | LI _|
problem-solving skills [ [ t | ) | ] ‘
throughout your exam — —|— i —-l— G *|—= T
_ be prepared! T —41 1 N
: FT T T T 0| | [ 1 _‘
(b) Rotate shape A 180° about the point (1, 0). B led _i_ _i_ I -
is i A’ L1 || I
Label this image A" o
(2 marks)
D 3 Three identical triangles are shown on the grid. | o -
| EEEEEENE,. - EEEE
_ Fentical shapes are known as congruent.J 5 +— —\ —| —61—T \ T 1 —|
E!. 9 (B R IO S (O b JEL
. : \_ I| | 4 | | \ _.l_ '-i_ |
(a) Describe the single transformation that maps ~ — A T 1T 11| B
shape A to shape B. ﬁ_|— 4/ | T T 1 [ [ ‘ |
2 ——
...................................................... [ _|_ _l _|,._ [ _l_ {1 T __| _I
| | | | [ | | !_.._
..................................................... '__1 =] | _II 1 0 T | 4 T i
I 6 | 4 2 | 2 i o o T _L
(3marks) P | ‘
. | —— TR R T T T
(b) Describe the single transformation that maps | _L bttt - b
shape B to shape C. L | _’_'_ b g £ || -
................................... EEEEENE -
T
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Enlargements

1 Work out the scale factor enlargement of rectangle A
to rectangle B.

3

Find a side length on A and compare it with the
corresponding side on B. —t—r——
Find the multiplier that transforms the length on A to

GEOMETRY &

MEASURES

the length on B. Check this is the same for all other il .
corresponding pairs of lengths.

( ) 2 Here are two similar trapeziums.

12cm

===

19.5cm

Similar shapes have exactly the same
shape but they are different sizes.

s
Divide the ratio 12 : 8 to get a unit ratio in
the form 1: n. The scale factor is equal to n. )

(a) Work out the scale factor enlargement of shape P to shape Q.

...................................................................................................... (2 marks)
(b) Calculate the length of side y.

12 _ 195

& %

TBY = rnmsmsmorns T S R

Y= e (2 marks)

3 Describe fully the single transformation that maps shape J to K.

This is an oo PV | .

h

ROBLEM
DLVED!

Compare corresponding
sides or lengths to work
out the scale factor.

You will need to use
problem-solving skills
throughout your exam
~ be prepared!
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Pythagoras’ theorem

Pythagoras’ theorem states that, in a right-angled triangle, the square of the hypotenuse is
the sum of the squares of the two shorter sides. This can be written as a® + b? = ¢, where c is
the hypotenuse.

) 1 Work out the lengths of the unknown sides.

PROBLEM
SOLVED!

5.

2ofed)

(@) PP =472 + (6.8)° = .coeeviinnnn o
= oy cm?
=V,
P e cm
(B 5F = TI° = BEFS suwveenness F o
T cm?
50, V= Veumsvervsoves
WIS e cm
 Cel (e — cm

A book of height 22 cm is standing upright in a bookcase. The top
edge of another book with a height of 28 cm is resting against the top
edge of the upright book. What is the distance between the bottom

4-?CmB

6.8cm
(2 marks)
y 7.1cm
2
>-2cm (2 marks)
Tem 12.4cm
(2 marks)
X

Draw and label a
diagram which shows
the information given as

edges of the books? a right-angled triangle.
DISEHNEE = cwunmmummmnasmvens cm (2 marks)
The distance from Gloucester to Kidderminster is You will need to use
44.1 miles due north. The distance from Gloucester to | problem-solving skills
Luton is 111.4 miles due east. Calculate the direct throughout your exam
distance between Kidderminster and Luton. - be prepared!
Kidderminster to Luton = ... miles Rgmember, foithiang east are ot (2 marks)
right-angles to each other.
The council regulations for a park are that gaps
between litter bins on a path must be less than 32 m. W-'
The map shows a park with paths at right-an gles.
Does it comply with the regulations?
1t
32m
= V 8m
\w"
....................................... (3 marks)
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Line segments

@ 1 Work out the length of the line segment. L _ pe
You can find the length of a line segment =
between two points on a coordinate grid - ) _
by using Pythagoras’ theorem. 1 | !
ol | I- 'IB |
HTX=9-1=8 ks HEPZA 1NN
ya_yA:8_3=5 | L& 1 /J/f' |
AB? = 82 + ..o, e - | | 1A o
AB ot
AB= oo @marks) |1 [ATLY |
L1912 3 T | 8 [ b [k [*
ENEEEERENEEREEE
Y :
@ 2 Calculate the length of the line segment. !}2 ! | :
ABR =, .\ comemmamsss 2 e, 2 — — ——
A lQ__ | |
= e i (=D, 1'-}--..._______‘_-% K
AB =Y g I e : ==
............... — L.
AB = cuvcossiin (2 marks) 1. L7
@ 3 A line is drawn between coordinate 4 + : ! —1—
' D (2, 1) and coordinate E (7, —-1). - | i ' ! —
Calculate the length of line segment DE. —2 | ——-!— l—— T
. ' |- | |
Draw a right triangle using these coordinates, | | | | . l;
labelling the extra point at the right angle F. 19 2 1416 | 8 _.,!__19 [ b J| o
NN EEEEEEEEER
Line segment DE = ............... (2 marks)

‘@ 4 A map is drawn at a scale of 1 square to 7 km. It shows three towns, Toptown (7)),
Crosstown (C) and Greentown ( G).

U Aﬂ (a) Calculate the distance from Crosstown to Greentown. T T T T T
.............................. km (1 mark) L1 ¢

.............................. km (Imark) ———1

.............................. - (2marks)
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Trigonometry 1

Trigonometric ratios are remembered using the acronym SohCahToa.

sin(%) cos(ﬁ%) tan (%

g ’ 1 Work out the unknown side in the triangles, giving your answers to 3 s.f.

(a) (b)
h 8cm

m 1lcm ) E =

[} It is a good idea to
g AG= opP _ & / label sides adj, opp

hyp  h ? and hyp.
[Make h the subject of the equation.J :
42° a_dJ a
h . hyp — 11
sin 40 - i

i cm (3 mal’ks) FEE e ocm (3 mal'ks)

2 Safety instructions on a ladder say that the base should make an :
: ) ) You will need to use
angle no greater than 70° with the floor when used. If the ladder is | problem-solving skills

5 m long, what is the maximum height it can reach against a wall? throughout your exam
- - be prepared!

1. Draw a triangular diagram showing the ladder, wall and ground.
2. Label the three sides of the triangle a, band c.
SOLEES 3. Mark the angle of 70° between the ground and the ladder.
4. Taking the ladder to be 5 m long, use SohCahToa to calculate the
height of the ladder up the wall.

Maximum height = ... m (2 marks)

3 The angle of cle\.ration from the top of ﬂagpole A to flagpole B is Youwilneed touse
27°. Flagpole A is 6 m tall and flagpole B is 6.9 m tall. How far problem-solving skills

apart are they to the nearest cm? throughout your exam
- be prepared!

B

SOLVED!

PROBLEM
[to B. Label the information you know on the triangle.

Draw a triangle to show the angle of elevation from AJ

DisStance apart = ....o..ooeeeereiriernrensens cm (2 marks)

= B 4 The angle of elevation of the sun in London at a certain time one
: day was 50°. The shadow cast by a building on this day at this time
E 9 was 31.24 m long. Calculate the height of the building.

Height of building = ........ccooomviiiinees m (4 s.f.) (3 marks)
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Trigonometry 2

5 Explain why the ratio of sides a : b : ¢ is equal to the ratio of sidesp: ¢ : r.

Use what you know about similar
triangles to show that the sine, cosine
and tangent ratios are the same in the
two triangles.

............................................................................................................ (3 marks)
6 Calculate the angles marked 6 giving your answer to 3 s.f.
[To calculate an unknown angle, you must use the inverse function on your calculator.J
(a) (b)
10 2
17.5 13.6
cos 0 = ( """ )
...... 16 A -
Angle 8 = cos™ (——) (4 s.f)
o= Angle 0= ........ocooiiiiiiiiin, (4 s.f)
........................... 4
(3 marks) A marks)
7 Two right-angled triangles share a side as shown in the diagram.
(a) Calculate angle 6.
Angle 8= ......cccooviiiiininnn., (3 sf) (2 marks)
4.5cm
(b) Calculate the length of side ¢
(1) using trigonometry 8cm
Side g= ....cocovviviiiiiiiinii, cm (3 s.f.) (2 marks)
(ii) using Pythagoras’ theorem to check your answer to (1).
Side g= ...ccoceviiiiiiiiininn, cm (3 s.f) (2 marks)
8 An‘ aircraft was 900 m from a point on the ground and this Draw a diagram
point on the ground was 5 km away from the runway of labelling the
an airport. known sides and
Calculate the angle of elevation from the runway to unknown angles.
the aircraft.
Angle of elevation = ... (3 s.f) (3 marks)
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Solving trigonometry problems

& ; 1 The diagrams show two triangles illustrating some special side and angle values.

(a) Complete the unknown sides and angles.

Use what you know about
equilateral and isosceles

1 triangles. Give lengths in
surd form for accuracy.

(6 marks)
(b) Complete the table using surds where necessary.
0° 30° 45° 60° 90°
: 1 e
sin 5 2
tan 1 Not defined
(5 marks)
[ ; 2 Work out the length in cm of side y. Give your answer
in surd form. V5o 60°
cos 60° = _y: and cos 60° = % Y
V5
Hoand E
5 2
2Y T i Write cos 60° out in fraction form using
D em information given in the diagram. (3 marks)
; 3 Work out the size of angle 6 in each triangle.
(a) d (b) 2V2em
2cm
V10em Vldcm
tan ... = N 0
N T RO — (3 =) Sin 6 = 2
(2marks)
Angle @ = ....covvurriniiinninnnns (3 st)
(2 marks)
' ; 4 Two pieces of paper, one a square, the other a i
rectangle, are folded diagonally. The lengths of T
m both diagonals are identical. Work out to 3 s.f.
(2) SIAE X vvvvnreninrinnineenennennens (2 marks) y

15¢cm

(B)' Slde Yuusvummmnivirsomsmmmamsensns (2 marks)
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Measuring and drawing angles

1 Measure the size of the angles.

[Check whether the angle is acute or obtuse. J
UL G| T UL N B T [T -
(a) “\\\,:\\‘\ loﬂ l“”“fr’;'l;j F:r"”?-r,:, (b) » o ;n mfﬂ" .H” Firg
‘i\\“\\\ 1 0 ", " R o
Ao i 8 W
6‘\@ S B %’// {\\\\‘5\ @ o /a::/é
.:.\Q&@ )%/6,;‘4 § oy )‘b%
&s %% £® 6
= éé B ;_-E
................................. rk
""" (1 mark) e (1 mark)
(c) The angle shown is a reflex angle. What could its measurement be?
ity AL
&% A
P

There are two answers to this question.
Drawing the possible angles will be a help.

(i)

(1 mark)

........................ (1 mark)
‘ 2 Add aline to form the following angles and label them. [

lines and mark off the angles.
(a) 42°

Place your protractor on the ]
(b) 331°

»

3 Measure the following angles using a 180° protractor only.

(1 mark)
&

LE .
\ 4 Make an accurate drawing of the following pentagon.

(1 mark)
! You will need to use
@ problem-solving skills
E ' throughout your exam
- be prepared!
s IR
[ ] [
4cem

(4 marks)
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Measuring lines

N

() ST n e — (1 mark)
(€) treeeeee e (1 mark)
(€) wrveerereeeeeeeeee e (1 mark)
o SRRV O B pp— (1 mark)

1 Measure each line in the shapes Include units of measurement in your answer.

Place your ruler along the line you
wish to measure, with 0 over the left
corner of the line, and read off the
value on the ruler scale.

(D) o (1 mark)
1 | N e e S (1 mark)
() soimemvmssmesevnmssssoniins sy (1 mark)

Draw an accurate triangle with the following measurements, labelling the sides a, b and c.

a=42cm, b=57cm, ¢c=35mm.

(3 marks)

Mark a point P that is exactly % the distance from A to B

A

B

oD

If the height of the door is
approximately 2.3 m, estimate
the height of the building.

(2 marks)

Measure the length of the
line and multiply it by 3.

(2 marks)

5 The great pyramid at Giza is approx imately

147 m tall. A car (not drawn to scale) is
roughly 86 times smaller.

Estimate the height of the car.

(2 marks)
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Plans and elevations

If the diagram is a net of a polyhedron, name the polyhedron. If not, mark as false.

[In (a) remember the formula for the circumference of a circle is C= D }

(a) O (b)

.............................. (1 mark) (1 mark)
(©)
.............................. (2 marks)
The diagram shows 13 small cubes arranged into an irregular 3D object.
(a) Complete this drawing of the front (b) Complete this drawing of the
elevation of the object. plan of the object.
] ] ! [ !
T T EEEEEEE
| | | } | |
|_ [ ] ] ]
| - ENEEEREN
LL LT LT T (2 marks) Lt L] [ (2 marks)
3 The plan, front and side elevations of a 3D object are given. Complete the isometric
drawing of the 3D object.
Plan Front Side
T =i T Nem T T
] [ _}_i"I'I o o
= HHHH ] i
ERNENENI L N
EEEENENBEEEEEEEEEEEER (2 marks)
4 The plan and front elevation of a 3D object are given. Draw the side elevation of this object.
Plan Front Side
T =TT T T T
AN o S S (A I (O i . T | [ ]
I
T | N T
| || ] I N |
| - _!,_ T { | == | | . S
1] ENEEEEN 111717

(2 marks)
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Scale drawings and maps

} 1 The following lengths on maps are measured with a rule. Use the scales to calculate
their actual lengths.

(a) 4.5cm;Scale: 1.5cm=1m

Actual length = 4.5 = s X

.............................. m (2 marks)
(b) 54 mm; Scale: 1 cm =1 km

Length = 54 mm = 5.4 cm

Actugl 1ength = ..oconermmmmnmrmessons km (2 marks)

(c) 7.6 cm; Scale: 85 mm =2 km [Find the multiple that turns 85 mm ]
(2 dp)

into 760 mm. 760 + 85=8.94 (2d.p). | (2 marks)

} 2 What actual distance in km is represented by the When converting, you need W
following distances measured on a map? to decide whethe,r todoa

(a) Distance on map = 18 cm; scale = 1:90 000 multiplication or a division. |

Actual distance = .....cciivvvinn cm X 90 000

............... km (2 marks)
(b) Distance on map = 9.7 cm; scale = 1:100 000
Actual distance = .....oooivinnns em X 100 000 = ...oiveiiinn cm

............... km (2 marks)

(2 marks)

3 Hamish is making a model of the aircraft carrier Queen Elizabeth II. The ship is
280 m long and he has decided to make a 1 -72 scale model. Hamish has a modelling
room which is 6 m long but says his room could be % this size and the model could
still be built in it. Explain why you either agree or disagree with Hamish’s claim.

4 The time taken to travel between Ouistreham and Portsmouth on a ferry is 5 hours
30 minutes. The ferry travels at a mean speed of 33 km/h. On board is an animated
scale map of the journey, representing the distance as 2 m, and plotting the position
of the ferry as it travels. If the map is on a scale 1:90.75, what is the speed of the
animated ferry on the map? Give your answer inm/sto I s.f.

(4 marks)
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Constructions 1

H ’ 1 Using just a pencil, ruler and compasses, construct a perpendicular bisector of the line AB.
I

"
L

Open compasses to about § the length of AB. With the point of the compasses on A, draw

an arc passing through the line. Repeat this from point B. Draw a straight line through the
points where the arcs intersect.

(2 marks)

—gi) 2 Use a ruler, pencil and compasses to construct a perpendicular to the line segment
! PR from point Q.

Open your compasses, place the point on Q, and draw arcs on the line equidistant from Q.

Use these two points, where the arcs cross the line, to produce the perpendicular line that

cuts PR and passes through Q. (2 marks)

3 Using compasses, pencil and ruler, construct a perpendicular from the line segment
XY through the point W. :

o . |

(3 marks)
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Constructions 2

—fp 4 Using just a pencil, ruler and compasses, construct a rhombus with side lengths 5 cm.

f 1. Draw a line 5 cm long.

2. Label the ends A and B.

3. Open your compasses to 5 cm and
draw arcs from both A and B.

4, The two arcs will meet at two points,
one on either side of the line AB.

L 5. Join all four points.

v

(2 marks)

D 5 Draw a line AC that meets at angle A on the line AB at 45°. You can use a protractor
: to do this. Using compasses and a ruler only, bisect angle A. Do not use a protractor

for this.

@o not rub out the arcs you make when using your compasses.J

(2 marks)
¢ D 6 Using compasses, pencil and ruler, construct a scalene triangle with angles 90°, 60°
and 30°.
Start by drawing a line of say 4 cm and draw in a perpendicular from the right hand side. If
the perpendicular is larger than the first line it will be more helpful.
(2 marks)
) 7 Draw three adjoining lines AB, BC and CD of a regular octagon. Use only a ruler
) pencil and compasses.
) uled)
(3 marks)
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Loci

) 1 Draw the locus of all points that are exactly 2 cm from the line 4B.

Draw circles of radius 2 cm
4 B with centres A and B and join
them with horizontal lines,

(2 marks)
‘) 2 A guard dog is chained to the corner of a rectangular 8 m X 4 m building at B.
The chain is 5 m long. Shade the area around the building that the dog can reach.
The scale of the drawing is | cm = 2 m.
8m
1. Open your compasses to the equivalent of 5 m.
did Building 2. Draw an arc with centre B spanning the area
outside the rectangle.
3. Look back at the question. Notice where the
B building is. Which area can the dog reach? (3 marks)
3 Shade the area inside the triangle 4BC that is closer to line AC than 4B but is less
than 3 cm from point B.
B
1 Bisect angle BAC.
2 Draw an arc of radius 3 cm centred on point B.
3 Shade the area that is beneath the bisector line you drew,
and also inside the arc centred on B, (4 marks)
A 2
{ ’ 4 Three major supermarkets are shown on a map as L, M and W. Leila lives within
10 km of all three. Shade in the area on the map where her home might be.
@ L You will need to use
BLEM 7Tkm problem-solving skills
VED! W throughout your exam
- be prepared!
10km
13km
M (2 marks)
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Bearings

' } 1 Write the bearings of
(@ N N
You must always face north from the

starting position. Bearings are always
written with three digits, even before

@ & decimal points.

A
(i) B from A i) Af B
Use the diagram and () 4 trom
B7° = iierarrrans ° | rewrite the angle as 021 O\l C— L R g (2 marks)
a bearing.
(b) N N
4 @ Start facing north at B. Do
_ B ) you measure the angle
(i) Bfrom A (i1) A4 from B clockwise or anticlockwise?
S — 0 S 2 (2 marks)

'. ) 2 Draw a line on a bearing of

036° b) 185° z
@ Place your protractor (®) Remember 185
clockwise from

with 0° aligned I
N g N North is the same as

with North and : .
drawaline36°ina 175° anti-clockwise
from North.

clockwise direction.

(1 mark) (1 mark)

| g ’ 3 Three towns, 4, B and C are shown on a map N You will need to use
which is drawn on the scale 1 cm = 3 km. problem-solving skills
throughout your exam

- A
(a) Measure the bearing of C from B. — be prepared!

....................................... (1 mark)
SOLVED!

(b) A fourth town, D, is on a bearing of
192° from town C and a bearing of
097° from town B. Plot town D. c

.
L

(c) What is the approximate distance 5em
to the nearest km of town D from B (2 marks)
town A7

(1 mark)
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Circles

1 Label the four parts of a circle on the diagram.

BOA = minor sector If a minor sector is identified in
a circle, there is always another
sector that goes with it to make
up the whole circle, called the
Line AB=............ major sector. If both sectors are
the same size they are semicircles.
N EE J

LineBA=,,,.........

A
Area ABO=..,. ... (3 marks)
) 2 Work out the circumference of the circles, giving your answers in terms of .
(a) (b) [Circumference (Q) =27 or 'n-DJ
15¢m A
(a) D=15 (b) C=2mr=2xrxm=2x... . X
C=wD =157 B o "
C=..ccovnn. cm (2 marks) (2 marks)
: ) 3 Work out the radii of the circles with the following circumferences ().
' Give exact values for parts (a) and (b). D=2r H
(a) C=27cm (b) C=90m
C=aD=2ar=27 C=mD=2ar=90
L P
Qor=-—" = cm (2 marks) Sor= T (2 marks)

4 Work out the perimeters (P) of the following shapes in terms of .

E) (a) (b)

(- | —— (3 marks) W) et (3 marks)

( ’ 5 A carousel on a fairground ride has a diameter of 9 m from one horse to another
opposite. How many cycles would it take for a horse to have travelled 2 km? (3s.f)

.................................... (3 marks)
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Arxea of a circle

P a

( <:> 1 Work out the area of the following circles in terms of .

(a) (b)
The area of a circle is found
using the formula A = 7r*
18m
(a) A= mr® [From the diagram, r =ﬂ
A=T{iinin.n. B) = s 3
L ) b [A = 7rr*. Be careful to useJ (2 mks)
> the correct value for r. (2 marks)

) 2 Work out the areas of the circle parts.

) . (a) (b)
Give an exact answer in terms of .

Area of a quadrant is 4 times

smaller than the area of a circle.

20cm 16m

e
r=20
Area of circle = 400w ©
Area of quadrant = 4007 + 4

Area of quadrant = ... (2 marks) 3 mm
(b) A = T X 8° -
s R Y (2 marks)
((2) QT T — (2 marks)

’ 3 Work out the shaded areas. Give answers to 3 s.f.
[Area of annulus = larger circle area - smaller circle areaj

(b) L / \\

4cm

Bmarks)  ...ociiienneienniisnnins (3 marks)
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Sectors of circles

1 Work out the arc lengths of the following sectors of circles. Give an exact answer
in terms of r.

-

(a) (b) The circumference of a circle
is found using the formula
C=2ar.

The angle of the sector is a

4cm fraction of 360°.
@ @ Multiply the circumference

e by this fraction to find the
arc length. ]
(@) r=4cm
C=2X4Xmw=8nw
...... - i O Y l
Arc length = G2t X Bqr = 2 ZOT Ou can cance
260 360 the fraction
Arclength = .. ..., cm before calculating (2 marks)
o X162 your answer,
(b) Arc |6ﬂ@th = -—BT
ATCAERGER = iiviviiininsnnnn e cm (2 marks)

-~
3 2 Work out the perimeters of the circle sectors. Give your answer to 3 s.f.

c (a) E’enmeter of sector = arc length + two side lengths

.................................... (3 marks)
(b)
.................................... (3 marks)
6cm

(a) (b)
Area of a circle: A = 72
@ Area of a sector with
' radius r and angle 6°:
0
V 4.5mm o
o s

(a) 360 Xoa X, K e = A %W K ey i

s Bl X ... K i X

360
A= i, mm? (3 marks)
............ X (voirin P X 1
b A — — tseerraas
(b) 3e@ = Make sure you use
the right fraction.
APBE = ciiiiiiinnrnsanennencras cm? (3 marks)
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Cylinders

D 1 Work out the volumes of the following cylinders to 3 s.f.
(a) 3Imm (b) 2¢cm (C) 4. 7cm

10mm 6.5cm 7.3cm

The volume of a cylinder is found

.................................... using the formula V = 7h. (2 marks)
(b) V=mr’h=m X 22X 65 = ..cccceniinnn h = vertical height of the cylinder.

.............. (2 marks)
©) V=mrth=mX ......... 2K wronmnres =

.................................... (2 marks)

D 2 Work out the surface areas of the cylinders. Give your answer in terms of .
(@)  4cm (b)  3cm (©) 21.5cm

IScm 16.5011‘1 19.250m

—

The surface area of a cylinder is calculated from the formula
SA=2mr+ 2wrh
| SA= 2mr(r + h), where h = vertical height.

(a) SA = 2mr? + 2mrh = 2ar(r + h)
SA=2 X T X trereeenanrnnes S Brssmanmes: R )
BA= , .o T cm? (3 marks)

(- O —————— - e (3 marks)
s TR ———— (3 marks)

ﬂ) 3 The diagram shows a cuboid and a cylinder. The cylinder is exactly 3 times the

volume of the cuboid.
E-'g Work out the volume of the cuboid,
3cm times this by 3 and then set this equal

ﬂ to the cylinder volume formula.
4cm
Scm

(a) Calculate the height of the cylinder to 3 s.f.

(3 marks)

(3 marks)
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Volumes of 3D shapes

1 Work out the volumes of the following 3D figures. Give your answers to 3 s.f.

(a) (b) s (c)
10cm ISem - 10cm
e =,

-—

10cm i =
12cm
10em P >
20cm
(@) V= ﬂg - Volume of a cone: V ="
v TR D Kiwusn MW smr h = vertical height of the cylinder.
3
V= vossusisnuissinan cm? (2 marks)
Calculate the volumes of the cone and the
B s e cylinder separately and then add them together. | (2 marks)
o) (3 marks)

2 Object (a) is a sphere. Object (b) is a hemisphere on a cylinder. Object (c) is a
hemisphere on a cone. Work out the volume of each, giving your answer in terms of 7.

(a) (b) (c)

12
' - 20cm
-—
l6em
-—

12em
14cm
@ V=%mr
= %w . — ¥ it X v,
V= ... cm? (3 marks)

(b) | Calculate the volumes of the hemisphere and the cylinder separately and add them
together. They both have the same radius (r) value, so work that out first.

................................................................................................... (3 marks)
_ (B) cnmsrns oo s b5 ss s ass s S S e (3 marks)
o 3 A cylinder and a cone are shown in the diagram and 24cm
both have the same volume. Calculate the height of II' 18cm
‘9 the cone, y.
30cm
yem
................................. (4 marks)

107




GEOMETRY &

MEASURES Had ago [| Nearly there [] Nailed it! [ ]

Surface area

} 1 The surface area of a square cross-sectioned cuboid is 192cm’. Find the value of n.

A cuboid’s surface area is the
sum of the areas of the three

n
10cm opposing vertical faces.

I e (2 marks)
: ; 2 A cuboid is labelled as in the diagram. 120 em?
Calculate side n.
6cm 72cm?
.......................................... (2 marks)

P 3 Calculate the surface area of the cylinder in the diagram. Give your answer in terms of .

3.5cm
The formula for the surface area of a cylinder

(where r = radius of the circular face and h = the

7em height of the cylinder) is: 27r? + 27rh = 27 (r + h)

4 A cylinder has a radius of 7.5 cm and a surface area of 2557 cm?. Calculate its height.

.......................................... (3 marks) [You wil need o sj

the formula to solve this.

5 Calculate the surface area of the cones with the following heights and radii.

(@) r=10cm, h=10cm The surface area of a cone is:
(7 x ) + (mx r x s) where s
......................................... is the slant height given by (2 marks)
VT

(2 marks)

g b 6 The surface area of a sphere in terms of 7 is given as 477 where r = radius of the sphere.

E.Q (a) From this formula of the surface area of a sphere, work out the formula for the

108

surface area of a hemisphere.

(4 marks)

(b) Use your formula to find the surface area of a hemisphere with a radius of 12.3 cm.

(3 marks)



GEOMETRY &

Hadago [ | Nearlythere [ | Nailed it! [] MEASURES

Similarity and congruence

’ 1 The following shapes are not drawn to scale. Write down which

shapes are [ Use Pythagoras’ theorem.]

A B L
ﬁfljacosﬁ) 5V2 10
5v2 V50
(a) similar. (b) congruent.

@marks) (2 marks)

Two shapes are congruent if they are
identical in both shape and size, even if
one of them has been reflected or rotated.

(b) Draw a triangle that is similar, but not congruent, to the one shown below.
You may use a ruler and compasses but not a protractor. Show your working.

| | | Work out the
| ratio between the
I i shortest two sides,

all (4 marks)

‘ 3 Greg, Bethan and Rick are discussin g the three rectangles below, which are not
drawn to scale. Bethan says rectangles A and C are congruent and are the only
E congruent ones. Greg disagrees and says that none of them are congruent. Rick

thinks all three rectangles are congruent to each other. Write down who is correct,
giving your reasons.

1.5x] A [Smm| B ¢ |15

..................................................................................................... (3 marks)
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Similar shapes

1 Shapes A and B are similar and have one line of symmetry as shown in A.
A B

11V2 gem Similar shapes have identical
angles. Use this and what you know
about interior angles of polygons to
help you answer this question.

rem
pem
(a) Calculate angle a. (b) Calculate side p.
....................................... (2 marks) (2 marks)
(c) Calculate side g.
....................................... (2 marks)

2 Triangles A and B are mathematically similar.

[Use 0.6 x 6= 108 to work out 6. l

(a) Calculate angle a.
....................................... (2 marks)

3.525¢m

....................................... (2 marks) e a S s (R TARKE)

3 Shape A started out as a regular pentagon, then the top vertex was repositioned so
as to form a right angle as shown. Shape B is mathematically similar to shape A.

A

....................................... (3 marks) k, '4
(b) Calculate angle b. V
(3 marks) A (6]

4 The diagram shows an irregular hexagon with a line of symmetry AB. Draw a
similar shape to this using the line CD as the line of symmetry.

HEEEEEREEER
! B I! | | |
T

(2 marks]
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Congruent triangles

1 Prove that the two triangles shown are congruent.

Show that the two

triangles have
equal angles and
10cm 10cm equal side lengths.
720 56° 76 90

9.5l cm

15%

(3 marks)

2 Triangles A, B and C are congruent. Calculate the angles and label them on triangle C.

Label angles on
both A and B then
compare. B will be
the easier one to
label first.

(3 marks)

{ ' 3 Isit possible that quadrilaterals A and B below are not congruent? Explain your answer.

& 10cm

65°

10cm

............................................................................................................ (3 marks)
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@ 1 Draw, label and join the following vectors.
yll
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| | . The starting point of any vector
[ ] can be any point in space.

] I | — (2
| | | (a) AB = (3) (1 mark)
HENE ' —» (b) BC= (:g) (1 mark)
:« 2 Write each vector as a column vector. y1j T T T T Tr TRl T
3‘ . (T B[ [[]
(a) AB d) AD il ﬁ\ F 1 ﬂ
.......... L —T| ’_ | A I
( 5 ) ( ...... ) ~L [ [/ Xﬁ —: ‘
b) BC ac LB, L T ||
( ) (c) N | v | | |
2y () N
- . ) N[ |
() DC (f) BD LT T INA | |
( """ ) ( """ ) AEEREEAEEENE Tlx (6 marks)
§| ’ 3 The diagram shows a parallelogram PORS. 0 P
Write down the following vectors in terms of q and r.
(a) ﬁ
Gt e 4
(b) PR
........................ R 1', N
() SO d) 0S
G ppnswens e (4 marks)
75 — —
= 4 AO=a+b,OB=2a-b B
Write down the following vectors in terms of a and b.
I (a) AB 22 — b
........................ (2 marks)
(b) BA . 5
4 atb O (2 marks
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Problem-solving practice 1

Calculate

(a) angle x
(2 marks)

(2 marks)

........................ (2 marks)

Show that cylinder A can be filled with water by exactly 2 fills from cylinder B.

D=6cm

h=12cm

(3 marks)

The diagram shows a rectangle A. It is rotated 90° clockwise about (0, 0) to the
position B. The rectangle B is then reflected in the line ¥ = —x and this rectangle is
labelled C. Describe the single transformation that takes A to C.

......................................................................................................... (3 marks)
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Problem-solving practice 2

4 A regular pentagon ABCDE and two isosceles triangles EDF and CDG are shown.
Angle FDG = x°. Calculate angle FDG.

) Gulted)

................................................ (4 marks)

5 A ship sails from port 4 on a bearing of 060° to port B. From there it takes a
bearing of 110° to port C which is 112 km due east from port 4. Calculate the
distance to 3 s.f. between ports B and C.

A

50km

............................................... (4 marks)

6 A 30 cm long conical peg with a profile an gle of 20° exactly fits a symmetrical conical
hole in a piece of wood. The diameter of the larger entry hole is 2 cm and that of the
smaller exit hole is 1 cm. Calculate the thickness of the piece of wood (x).

................................................ (5 marks
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PROBABILITY

Two-way tables

65 sports teams travelled to tournaments in Germany.

The two-way table shows some information about the visits.

Berlin | Bielefeld | Bremen Total
Footbal] ........... 13 N 31
e [T O -y
Tocel 30 4 65

—
f Look for a row or
column with two
results first. Use
the total figures

to work out the

Complete the two-way table.

missing numbers )
-

84 children had an activity afternoon at school at the end of term. The two-way
table shows their activity choices.

Printing | Painting | Pottery Total
Girls 20 7 44
Boys | ... N | e | N—
Total | | 9 84

Complete the two-way table.

The two-way table shows the holiday destinations of different age ranges for
150 randomly chosen people.

Europe UK Neither Total
Under 30 29 3 37
i 31| L
Over 55 49
Total 88 9 | 150

(a) Complete the two-way table.

(b) How many people who were at least 30 years old travelled to Europe?

&ook in the Europe column. Add up all the people who were not under 30.]

(c) Gregor says that the group in the ‘Neither’ column

Explain why he is wrong to assume this.

did not have a holiday.

&re Europe and the UK the only possible holiday destinationsa

(3 marks)

(3 marks)

(3 marks)

(1 mark)

& STATISTICS
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PROBLEM
SOLVED!

116

Pictograms

1 The pictogram shows the number of houses built by a construction company in
four months of one year.

(a) The difference between the number of houses built in June May

and July is equal to half the number of houses built in May.
Is this statement true or false? June

d

Total bUllt Iiduly = cusvreesss X B5 = rorrerenenns July

@ (

Total built inJune = 6 X ...ocoiiiiiinnnn. = Lisiseens August

Difference = ...covevrvvrinnnns T

st g riber bul in May = X8 : 6 houses

The statement IS ...ovsernennvosans because:

................................................................................................... (2 marks)
(b) In the first four months of the year the company built % as many houses as they

did during the time shown in the pictogram. Calculate how many houses they

built from January to April.

Number in May = ...coooiiiiniininnnnn.

NumtberiNdUAB = ssusimncus anissmoness Work out the total number of houses in the

Number in July = .ovvveeneerireninnaee pictogram and then find 3 of this number.

[Use your answers from (a) above. (Remember that you halved the amount for May!) J

Number in August = 6 X ......... = e
Total in May to August = ......... o SRR s s R == e

Total in January to April = == R umespoamimsesns =t GRS

(c) In the last four months of the year, the construction company built % as
many houses as they did in the first eight months. How many houses were built
in the whole year?

@lculate the number of houses built in the first eight months.J

Totals from part (b): ......... R — S You will need to use
problem-solving skills
% p R = e throughout your exam
T — = e - be prepared!

2 The pictogram shows the number of visitors to a Wednesday |{mEmEmEm=E

: 5 4 :00 and 06:00
service station on the M40 between 05:00 an 0 Thursday |REBEEEE

on 5 days in one week.
Friday |===wE

(a) The total number of visitors on Thursday and
Friday was 420. Using this information, Saturday

complete the key.

Sunday

(2 marks)

(3 marks)

(2 marks)

(b) How many visitors were there on Wednesday? —
== visitors

(c) There were 100 visitors on Saturday, and 60 on Sunday. Use this information
to complete the pictogram.

(2 marks)

(2 marks)
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Bar charts

1 There are four houses in a school,
and all houses have about the same _ | | | |
number of students. Students were ] HEE
selected at random for a survey.
The bar chart shows information
about the selections from Hood
and Rodney houses.

244 BEE =T

2
]
1

o
L
|
1
[
1
[

(a) A further 19 of the students
selected were from Nelson
house, and 18 of them

Number of students
o0 o
L L
|
|
-
|
|
|
!

were from Drake. Use this 4 T T §
information to complete the == ] N
baeE . .
bar'chart Hood Rodney Nelson Drake (k)
(b) True or false: ‘The bars are not House
equal, so the students cannot
fl , Think of each bar as a fraction of the total.
have been chosen at random’? e
; How similar are the values?
Explain your answer.
...................................................................................................... (2 marks)
2 Five students recently took
tests in English and German. “ T 1T T |DEngll_‘ef—h [ TTTTTT
The bar chart shows some TTTT71 \EGerman | | | ||
of the results. B R
.q‘é 40-..__ —‘_ | —t = i _i e _;_ ===
(a) The sum of all marks S B —— i —
ol | |
for English was 180 2 307 - 1 ' =
and the sum for 5 l — ,
German was 170. = 204 — B !—i e £
If Ineke scored ¢ — B
of all the marks for 101— : e L i
English and % of - it — —
the remaining marks s _ . | | |
for German, Jan Hans Ineke Wim Mari
Students
(i) complete the bar chart for Inek (
) B o fneke Work out ¢ of 180 for the English {2 mintks)
e . k. Calculate the remainin
(i) complete the bar chart for Wim. et &
B ﬁerman marks and divide by 3. {emnrky)
(b) Who scored the best mark for German?
(Use the total number of marks to work
............................................ out the number of marks for Wim. (] mark)
S J
(¢) Who scored the lowest result for English? You will need to use
:!,IEE[I)P:‘! problem-solving skills
- L LT throughout your exam (1 mark)
- be prepared!
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Pie charts

13 X i = ek " represents one pupil in the
8 X = ° pie chart.

Had ago [|] Nearly there [ | Nailed it! [ |

A class of 40 pupils at a school are interviewed about
how they travel to school each day. The results are shown
in the table. Plot a pie chart to show this information.
Method of transport | Frequency
Walk 15
Bicycle 13
Bus 8
Car 4
360 _ ;
B R s o Calculate the angle that
G reniivin T o (3 marks)
Teuan asked his friends to choose their
favourite lesson from a choice of four.
The results are shown in the table.
Draw a pie chart of Ieuan’s results.
Subject Frequency
French 45
Science 19
PE 8
History 18
49 seor = °

X 360° = .cocvnans 2 The angle representing each subject can be found
""""" by making a fraction with the frequency of that
2 X 360° = ..oiiins = subject as the nominator and the total frequency
""""" as the denominator, then multiplying by 360°.
18

¥ BEE® = s 2

(3 marks)

Lancashire 180

Sussex

Somerset
Surrey

46°

Somerset

A cricket academy has an intake of players from four
counties, shown in the bar chart. The chart has been
marked with some angles. Use the information given
to calculate the intake from Sussex, Somerset and )
Surrey and complete the table. Lancashire
County | Frequency Sussex B
60°

Surrey

(3 marks)
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Scatter graphs

el _Vit .
1 The marks achieved by 10 pupils in Algebra and Geometry 504
tests were plotted on a scatter graph.

B
=

(a) What type of correlation does the graph show?

Positive correlation: The line slopes upward
from left to right. Negative correlation: The
line slopes downward from left to right.

Geometry
Ll
o

(5]
=1

=]

............................................. (1 mark) i :
(b) Draw a line of best fit on the graph. O 10 20 30 40 50 X
' Algebra

Place your ruler as close to as many points as you can and draw a straight line.

You should end up with roughly an equal number of points either side of the line. (2 marks)

(¢) Mariam scored 22 marks in Algebra. Write down | Use your line of best fit to
a prediction of her mark in Geometry. predict the Geometry mark.

............................................. (2 marks)

(d) Explain why you would not expect to see a student’s Is the point (25, 5) near
marks represented by the coordinates (25, 5). to your line of best fit?

...................................................................................................... (2 marks)

2 A charity marathon was run in Amsterdam. The scatter £
graph shows the distance run and the amounts raised for

@ charity by 10 of the runners.

(a) What type of correlation is shown on the graph?

Money raised (€)
2
S

............................................. (1 mark) 2004

(b) A runner manages 13 km of the marathon before IOU';- ;
pulling out. Is it possible to estimate the amount she s R T
raised for charity? Explain your answer. O 10 20 30 40 s0 x

Distance completed (km)

...................................................................................................... (2 marks)
(c) Wilfred looked at the graph and said, ‘One of the runners ran 26 km and raised
70 euros. Someone else ran 24 km and raised 260 euros. As 25 is half way
between 24 and 26 this means that someone who ran 25 km would have raised
165 euros.” Is Wilfred’s reasoning correct? Explain your answer.
...................................................................................................... (3 marks)
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Hadago [[| Nearlythere [ | Nailed it! [ ]

Averages and ranges

5.9,13,8,9,11,4,15,7,9
Calculate

(a) the modal score

[The mode is the most common or most repeatedj

....................................... (2 marks)

(c) the mean score

The mean score is found by finding the sum
of all scores, then dividing this result by the
number of data.

1 The marks scored by 10 pupils in a test were as follows.

(b) the median score

The median is the score found in the middle
position when all the scores are placed in order
of size. If there is an even number of scores

we find the half-way value between the two
middle results.

....................................... (2 marks)

(d) the range of scores

The range of scores is found by subtracting
the smallest score from the largest.

....................................... (2 marks)

The annual salaries of 5 employees at a firm were given as the following.

£25000, £31 500, £19800, £64000, £36700

(a) Calculate the mean salary.

(£25000 + £31500 + ..coovvnnnes + s

...... + i )+=5=%........... (2marks)

(b) A sixth employee joins the firm. She earns £19 800. What is the new mean?

Erna wants to put numbers on five blank cards so
that the mean is 10.8, the mode is 8, the median is

9 and the range is 8.

(2 marks)

Work out the five numbers she must put on the cards.

Joooe

(3 marks)
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Averages from tables 1

) 1 The table shows the number of countries outside the UK that students in a class have visited.

P
C [ cf € means the number of countries visited.

f means frequency - the number of students in
0 4 0x4=

""""" each category.

| 53 Cf means the number of visits.

Z(f) means the sum of the frequencies.

2 10 2(Cf) means the sum of the numbers of visits
3 6 & all categories.
L 4 5
/)
(Cf)
(a) Complete the table. (1 mark)
(b) Work out the mode. (d) Work out the mean.
_______________________________________ (1 mark) Use Z(Cf), representing all the visits
in total, and divide it by X(f) - the
(c) Work out the median. total number of students.

You can find the median by dividing
Zf)by2 Allyouneed dothenisfind | oo (3 marks)
which value of C this value links to.

....................................... (2 marks) e, (2 marks)

> 2 The table shows the number of visits to a doctor’s surgery by people working in a small
company, over the period of one year.

(a) Complete the table, (1 mark)

(b) Ramesh says that the mode of this data
is 8. Explain why he is wrong,

(1 mark)
(c) Work out the correct mode, median and mean of this data.
Mode = ....................
Median = ................
Mean = ..................._ (6 marks)
m (d) Kelly asks one more person. He visited the surgery () times last .
year. Kelly says this will not affect the median number of Youbur:ll need‘to use
visits. Is she correct? f!:?ouzr}?;il;g;gr Z:f;
— be prepared!
............................................................................................................ (2 marks)
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Averages from tables 2

2 ’ 3 The table shows the number of hours spent on homework last week by pupils in a
mathematics group.

PROBLEM
S Number of | Frequency (f) | midpoint (x) fx You will need to use
hours (h) problem-solving skills
0<h<? 1 1 TS thlr,zughoutr::ur exam
2=h<4 5 3 - be prepared!
4=<h<6 6
6<h<8 3
/) X(fx)
(a) Complete the table. Because there is not one specific value but
a class group instead, take the midpoint of
the group to multiply the frequency. (2 marks)
(b) Work out the modal class. [The modal class is the most common value.
.......................................... (1 mark)
[The median is the middle valuej
(c) Which class contains the median?
.......................................... (2 marks)
(d) Work out an estimate for the mean | To calculate an estimated mean, calculate
time spent doing homework. the estimated total number of hours (3fx)
S fx and divide by the total number of pupils (2f).
Estimated mean = <7
2f
= e (3 marks)
(e) Work out the range. The range is the difference between
___________ the largest and smallest values. (2 marks)
’ 4 A survey was taken in a Belgian school. on rMoney € f
{ how much pocket money students received 0<€<10 4
m each week. The table shows the results. 10 <€ < 20 6
20<€<30 8
3 =€<40 3
(a) Complete the table.
(1 mark
(b) Work out an estimate for the mean amount of pocket money received by these
children each week.
.......................................... (4 mark:
(c) Méganne forgot to add herself to the list. She now adds her weekly pocket money
of €28.50 to the data. She says this will raise the mean and the median. Show why
you either agree or disagree with her.
(2 mark
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Line graphs

i
‘—Q 1 The table records the annual number of visitors to a theme park from 2007 to 2016.

VA

Year Vistors T

2007 2.4

2008 2.52 =~ 3.04-

2009 2.65 g

2010 2.75 =25+

2011 2.65 §

2012 24 3 2.0

2013 2.5 E |

2014 2.575 1.5-

2015 1.925 |

2016 1.98 R i '»?
S282=z223228"°
L A A S A S I = I = B B

Year

(a) Draw a time series line graph from the information given.

(3 marks)
(b) Describe the trend over the 10 year period.
&se correct language like upward and downward when describing a trend]
(1 mark)
;) 2 Kambiri counted the emails he received $ T T T 1T —
) each day for one calendar month, HTTT 11+ | T R T
The results are shown on the graph. 84— l‘l'— T ;— e EEEE
741 | =1 [ o |
EE\ 6-_|_ l_l_r_'__[_ P B | |
E)raw a frequency table to help you] g sl | :i T _'—ﬂ_ T HR B
3-4.__! ..Iq_ _.i_ i1} L =
(a) There are 30 days in June. Explain how el ] as BN BN B
you know that Kambiri did not do his 2] u BN BN BN )}
survey in that month. [L 1 B | | BN
04 ' - | |
....................................... (3 marks) 0 1 2 3 4

_ _ Number of emails
(b) What was the median number of emails?

&ind half the total frequency and count along the bars to see where that value falls, '

L (2 marks)

) 3 The vertical line graph shows the results 9. 11T TTTT7] T b N 1] ]
of a survey of the shoe sizes of customers gl | _:.____.!_I[_,'_ | T_I_ L] I

E> at a ladies shoe shop, | A s

(a) What is the modal shoe size?

....................................... (1 mark)

(b) Explain why the mean shoe size is
unhelpful in this survey,

5 6 7
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Stem-and-leaf diagrams

,‘.) 1 Here are the results scored by 20 students in an end-of-term algebra test.
32, 41, 38, 29, 42, 50, 25, 19, 37, 30, 31, 42, 38, 39, 49, 19, 28, 44, 27, 11

(a) Complete the stem-and-leaf diagram to show this ﬁamember to complete the key]

information. and give your diagram a title.
5 0 (b) Write down the modal score. (c) Work out the median score.
4l 122 (Find the most common score. J Order the scores and then
find the middle one.
3
........................... (1 mark) iviiiiiiiiiiiiiiien. (2 marks)
2 (d) Work out the range.
1 [Subtract the smallest score from the largest sconﬂ
0
.............................. (2 marks)
[Key: 510 ] (3 marks)
2 The number of passengers in one train carriage was recorded for one day on the
journey between Guildford and Waterloo.
25. 41, 53,49, 72,91, 103, 115, 124, 105, 97, 86, 95, 92, 71, 68, 34, 61, 87,97
(a) Drawa stem-and-leaf diagram (b) Write down the modal
to show this information. passenger number.
.............................. (1 mark)
(3 marks)
(c) Work out the median passenger (d) Work out the range.
number.
o (2 marks) (2 marks
rKey: j
D 3 To the nearest pound, Marcella recorded customers’ spending on costume hire
at her party shop. She put the information on a stem-and-leaf diagram.
m 2 | x779 (a) By looking at the leaf parts only, explain how you know
that there is a modal value.
56699
’ T o (1 marl
4 100124458 _
(b) Write down the modal sale value.
113
: VU — (1 mar
6 | 0224 _
(c) Work out the median sale value.
: e ——— (2 marl
_m (d) The range of sales is £49. Find the value of x.
(3 mar
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Sampling

iED 1 Dermot wanted to find out how much pocket money students in his class got each
LY

& %

month. He did a small survey among his friends and got the following results.
£30, £25, £40, £20, £50, £40, £35, £120

(a) Use Dermot’s data to estimate the mean amount of pocket money for the whole class.

.................. (2 marks)
(b) Estimate the modal value for the whole class,
.............................. (1 mark)
(¢) How reliable do you think your estimate is? Explain your answer,
Think about the size of the sample and the size of the class,
and about how Dermot chose the people for his survey.
...................................................................................................... (2 marks)
(d) How could Dermot get a more reliable estimate?
...................................................................................................... (2 marks)
A sports scientist carried out an experiment at an
athletics club. She measured the time runners took
to run 100 m, and recorded the length of each
runner’s lower leg, to the knee, She plotted the
results on a scatter graph and drew a line of best
fit through the points. |
(a) Use the line of best fit to estimate the 1) N ?::J:::%{r
o ; : 40 45 50 55
running time of an athlete with a lower leg Lower leg length (cm)
length of 47 ¢cm. RRRE
.............................. (1 mark)
(b) Use the line of best fit to estimate the lower leg length of a runner who completed
the 100 m in 14 seconds,
.............................. (1 mark)
() Write down a Suggestion for how the estimates could be improved
......................................................................................................... (1 mark)
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Stratified sampling

1 A large company has a sales force of 700, based in different regions of the mainland
UK. The table shows a stratified sample of where 140 of them are based.

South-west Midlands South-east North-west North-east
18 33 43 17 29

(a) Work out how many of the company’s sales force is based in the north-west.

Number based in north-west = (—1—7—) X Total sales force

140
_ 17 x700 _ 17 X 10 _
140 2 T sesessssinaw

Number of sales force based in north-west = ............ (2 marks)

(b) Three years previously, the same stratified sample gave identical results but the
company sales force was only 630. Work out how many of the sales force were
based in the midlands three years ago.

............................. (2 marks)

2 Hendrik is going to do a survey on the creative skills of workers in Miale | Temale
a large manufacturing firm. He has selected a sample of 75 workers,
stratified by gender and type of job. The table shows this information. IT)ﬂiee- 15 24

There are 280 male workers altogether. ' Factory| 20 16 |
(a) Work out the total number of female workers.
Number of females in sample = ............ 4 s = TRR—
Number of males in sample = ......oo.... ;SR PP ——
‘ fEMAIES _ woveeeree: Multiply this by the total number of male workeﬂ
males ...
B e (3 marks,

(b) Calculate the number of male office workers in the firm.
Number of male office workers in SAMPlE = Leureerrrnieenniiananns

Total number of male workers in SAMPIE = Lvvveinnmnnnnnearnnnns

In the sample, =" _ seeeenenees of the male workers are office workers.
Total number of male office workers = S X BB = st =
........................ (3 mark
3 The table shows information about the number of Age
people in a Welsh village who use a computer for : _
more than 4 hours a day. Under 18 | 18 to 45 | Over 45
Morwenna is going to take a sample of 40 people, Male 132 246 107
stratified by gender and age. ke 126 186 ——‘1‘2_3'_
How many females over 45 should be in the sample? R
(3 mar]
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Comparing data

The following table shows a teacher’s analysis of how students Mean | Range
performed in two language exams, both marked out of 80.
The Head of Department says the table shows that students | German 60 12
do better in German than in Italian. o Italian 54 13
Give two pieces of evidence that show this is true.
THE mean SCore In GEMAN 15 .......cccuvimiiiuiiisiiiienensireseressssessssess e
The range of test scores in ..........covvvvi is less than that in ........oocoooii0 . (2 marks)
The table shows the results of two Mathematics tests sat by a Mean Range
group of Year 10 students, both marked out of 100,

_ . Algebra 63 8
Compare the test scores in Algebra and Statistics.

LStatistics 64 16
......................................................................................................... (2 marks)
Mrs Wright made a bar chart of absences in T O At i B
her class over a four-week period. 64— +—— — —r S B s e e,

i - I [ i |
(a) Work out the median of this data E : ] |
and explain what it tells you. 8 3' - 1 e i
= 4 | —
[Work out the middle value of the] E 24— — ; s 1 S - S
ordered data. 14 = el = — .
0 | | [T
0 1 2 3 4
______________________________ (2 marks) Number of pupils absent

(b) Work out the range. I Work out the difference between the smallest and the largest data value&j

.............................. (1 mark)
Mr Patel did the same for absences in his class, The results had a range of 5 and median of 3.

(¢) Compare the number of absences for each class,

...................................................................................................... (2 marks)

The exam marks in English for two schools were collected and 16 students from each school
were randomly sampled. The results are shown on a back-to-back stem-and-leaf diagram.,

Beauregard High McDowall Academy
419
61|/5|2455¢ Compare the data from the two schools.
9987754421|¢l4 33¢ Comment on which group of students
310(7|as5~ performed better in English.
S i i O
2|2

.......................................... (4 marks)
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Probability 1

{ ‘ 1 On the probability scale, mark with a cross (x) the probability that

Remember, the probability scale goes between 0 and 1, where 0 represents an impossibility
and 1 represents a certainty.

(a) Tuesday will follow Monday. (b) a random person has a birthday
0 1 in November.
l | | ? 1
]
(1 mark) (1 mark)
(c) adice roll scores lower than 3. (d) two fair coins both land on heads.
- 1
Probability of heads = =
0 1 1ol 1 5
| | | 2 2 4
I ! l Each coin is independent and you want
: =] heads on both. You multiply the probabilities
Lower than 3 is not the same as ‘3 or lower". to find how likely this is.
(1 mark) 0 1
I I l
l I l
(1 mark)

{ ‘ 2 Harry takes all 12 picture cards (kings, queens and jacks) from a pack of playing
cards and lays them face down on a table. He picks a card.
Write down the theoretical probability that Harry chooses

(a) aking. (b) ared queen.
gst all 12 possible cards. How many are kings?J Write down how many twelfths the
red queens make up.
.............................. (1 mark’
(c) either a black king or a red jack. (d) an ace.
I (1 mark

: ‘ 3 From the following list, which term best describes each event? ’ * ' Q

Diamonds Clubs Hearts Spade

‘ .............................. (1 mark)
|
|
:

certain likely even chance unlikely impossible

(a) Ten playing cards are drawn from a shuffled pack of 52. E’here are 13 cards in each suit.

At least one is a heart or a diamond.

.............................. (1 marl
(b) It will get dark tonight in Edinburgh. (c) A banknote chosen at random from a
(1 mark) person’s wallet will be a £7 note.
.............................. (1 mar
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Probability 2

? 4 Students in one class use three different modes of transport to school. The table
p e shows the probabilities of a randomly chosen student using two of those modes

of transport.

Modes of transport Walking Bus Car
Probability 052 | ... 0.16

A student is chosen at random. Work out the probability that this student

(a) walks to school or arrives by car.

052 + ......... = euminus (1 mark)
(b) arrives at school by bus. &e probability of all possible events must equalﬂ
T— A = s (2 marks)

The diagram shows a 20-sided spinner. Complete the probability

table for spinning each number.
[Write the probabilities as fractions, then turn them into decimaa c 3
Number 0l 1 [ 2345 TTs E"’*‘i
Probability | .. . 025 ......(......]...... 0.1 [......
(7 marks)

.
f .
D 6 There are four house teams in a chess tournament. Some team members

are Year 10s and some are Year 11s, The probabilities of a win are shown. In team
Wilberforce the probability of a win is the same for Year 10s as for Year 115,

= Fry Howard | Pankhurst Wilberforce
Probability | Year 10s 0.16 0.04 B2 |
Year 11s 0.06 0.18 012 |........... s |

(a) A student is chosen at random to give a talk about the chess tournament.
Calculate the probability that a winning Year 11 student is chosen.

.............................. (2 marks)
(b) A winning student is chosen at random to give a talk to younger students

about Chess Club. Calculate the probability that they are from team Howard.

.............................. (2 marks)
(c) A winning Year 11 student is chosen to write about the tournament in the school

newsletter. Calculate the probability that the student will be from team Fry,

.............................. (2 marks)
(d) Calculate the probability that a winning player is a Year 10 from Wilberforce

ora Year 11 from Howard.

.............................. (2 marks)

129




PROBABILITY

& STATISTICS Had ago [ | Nearly there [| Nailed it! []

Relative frequency

L"«Q 1 The daily sales of fiction titles by a bookshop were as follows.

¥

Genre Romance Sci-Fi Thriller Humour | Historical
Sales 18 17 21 19 5

Calculate, to 2 significant figures, the probability that a sale chosen at random was

(a) a historical novel.

Make a fraction of the
Probability {historical} = - S historical i divided (2 marks)
------ by all possible genres.
(b) a romance, a thriller or a humorous work.
19 coviae PR LR
......... s I
2 The table shows the total scores when Marie-Louise fired three arrows 20 times.
[ Score | 0-15 [ 20-40]45-75 |80-115[120-150
Frequency 1 5 7 5 2
Estimate the probability that the score from the arrow will be
(a) 45-75. (b) more than 75.
""" out of 20 = 557 = - (1 mark) ﬁ:u will need to combine two categorieﬂ
.............................. (2 marks)
(c) no more than 15.
.............................. (2 marks
—D 3 Kerry is the opening bat for her cricket team and [ Runs (¥) Freqnency_w
' has recorded her run scores for the last 20 matches. 0<r<20 2
Em (a) The next match she plays is the last in the season. | 20<r=40 5
Calculate the estimated probability that in this 40 <r=60 9
match she scores 60 or fewer runs. 60 <r =280 3
80 <r =100 1
.............................. (2 marks) [ 80<r =
(b) Comment on the accuracy of your (c) Jonah plays cricket to the same standard
estimate in part (a). as Kerry, but he played 35 matches this
season. Calculate an estimate for the
................................................... S ber of matches in which he score d
................................................... over 60 runs.
(Lmark) e (1 mar
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Frequency and outcomes

Dirk is going to buy an ice cream. He can choose Flavour
a plain cone or a chocolate cone with a choice of Vanilla
vanilla, chocolate or peach ice cream. He likes all
the choices equally! Plain Chocolate
Work out the probability that Dirk chooses a plain Pesichi
cone and peach ice cream. Write it as a fraction. _
Vanilla
?
[How many equal outcomes are therej Chocolate Chieslinte
P(plain cone with peach ice-cream) = P(Plain cone) X P(peach ice cream) Peach
—_ i X ......... e SRR (2 marks)
In a survey of university graduates, 75 people are asked about
their employment. There are 42 science graduates, 8 of whom
are unemployed. The rest are humanities graduates. In total,
57 people are employed.
(a) Complete the frequency tree.
tirst work out the number of humanities graduates. )
Then work out the number of employed humanities graduates. (2 marks)
(b) What is the probability that a person chosen at random is employed?
...................................................................................................... (1 mark)
To turn the numbers into probabilities, write them as fractions
of the people surveyed, with 75 in the denominator.
(¢) A humanities graduate is chosen at random. What is the probability that this
person is unemployed?
...................................................................................................... (2 marks)

Two packs of playing cards, both with 52 cards each, are opened and mixed together.
Then 60 cards are randomly chosen to make up a new pack. The probability of randomly
choosing a diamond from this new pack is %, and the probability of randomly choosing
ared card is %.

(a) What is the probability of choosing a black card at random?

.................................... (2 marks)

.................................... (2 marks)
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Venn diagrams

1 The diagrams show what a group of 42 conference guests ate Monday
for breakfast on three consecutive days.

< Bacon Eggs

A Venn diagram is a way of grouping different
items. These groups are known as sets. °

(a) What does n represent in the Venn diagram for Monday? 10
...................................................................................................... (1 mark)
(b) Work out the value of # in the diagram for Monday. Everything in the universal
T R S e = sehiE) sotab o2
PSS sy (2 marks)
(c) This diagram shows two menu choices for Tuesday. - Tuesday
The people who had only cereal are recorded in the ¢  Sausage Cereal
area labelled n. Work out the value of 7.
The total is still 42. Notice that n | °
means something different this time. g
.................................... (2 marks)
T ) Wednesday
(d) This diagram shows two menu 1tems for Wednesday. - :
Work out how many people had neither muesli nor toast. ¢ Muesli  Toast
. U S———— (2 marks) e
2 In a class of 30 students, 8 have pet dogs only, 5 have pet cats
only and 11 have both. n
(a) Draw a Venn diagram to show this information. &
(2 marks)
(b) What is the probability that a student chosen at random
does not have either of these pets? J

(2 marks

(c) What is the probability that a student chosen at random has only a pet dog or
no pet at all?

(2 marks
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Independent events

1 Karen has a fair 6-sided spinner. She spins it and takes

a note of the result. She then spins it again.
(3] (4
(a) Work out the probability that 2 was spun both times.
% X stesee o seesesee & 2 (LTS

......... X R D) (zmarks)

............................................ @iiarks)

2 A bag contains 7 German euro coins and 13 Greek euro coins. All euro coins are the same
shape and weight.A coin is taken out and replaced, then another coin is taken out.

E (a) Complete the sample space diagram and tree diagram.

First coin Second coin P(Event)

. : German i< vvvis =
First coin -
German Greek  German 20
Greelc™>:ovne0. =

g
S German
'E o) German ........ =i
E
g Greek Greek™\( | ..
7]
Greek ........ — (2 markS)

(b) What is the probability that a German coin is not chosen both times?

.......................................... (2 marks)
" ’ 3 Maya and Gianluca are throwing darts. The probability Maia Gianluca
that Maya hits the bullseye (the centre of the target)
is 0.3, and the probability that Gianluca
hits the bullseye is (.2. Billlsgye o7 wessasis
(a) Continue and complete the tree diagram.
You will need to use
problem-solving skills Nobullseye™
throughout your exam
~ be prepared!
(2 marks)
(b) What is the probability that only one of them hits the bullseye?
.......................................... (3 marks)
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PROBABILITY

& STATISTICS

D

Had ago [| Nearly there [| Nailed it! [ ]

Problem-solving practice 1

60 people were asked their favourite type of restaurant.
The two-way table shows some of the results.

E‘g Chinese | Indian | Italian | Total
(a) Complete the table. (2 marks) | Male 7 14
. Female
(b) What is the probability that a person Total T 2 -1
chosen at random from those who o
preferred Indian food was male?
B (2 marks)
{ ) 2 A school offers each Year 11 student a choice of 1 of 5 after-school classes as shown
' in the table.
m Badminton Pottery Spanish Guitar Chess
| Probability 0.15 0.4 0.05
A randomly chosen student is three times more likely to do badminton than pottery.
(a) Complete the table.
(3 marks)
(b) What is the probability that a randomly chosen student does not do pottery?
....................................... (2 marks)
(c) There are 85 students who have signed up for an after-school class. Estimate the
number that are doing badminton.
....................................... (2 marks)
J 3 A group of 15 students from a mathematics class and another 15 from a woodwork
class were asked to draw a line using a straight edge. but not a ruler, as close as possible
to 7 cm long. The lines were then measured to 1 decimal place and recorded on the
stem-and-leaf diagram.
Woodwork Mathematics
1|8
2 1|71 3 3 6
5443111060012
9 9 8 715|5 5 17 9
418 9 9
rKey: l|8=8.lchJ rKey:5|?=5.?ca
Compare the results from both classes and comment on which class has better
estimation skills.
(3 mark
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PROBABILITY

Hadago [ | Nearlythere [ ] Nailed it! [] & STATISTICS

Problem-solving practice 2

!ga 4 Kirsty did a survey of 90 train passengers at a station.
i She asked them if they were happy, unhappy or undecided

@ about the train service. Complete the table from information

Unhappy
marked on the pie chart. Undecided
Response | Frequency Angle ‘@.
Happy 6 24° Happy
Unhappy
Undecided 69
Total 90 4 marks)
ﬁ 5 Angela and Andy are about to take their driving tests. The probability of Angela
passing is (.85 and the probability of Andy failing is 0.35.
@ (a) Complete the probability tree diagram. (b) What is the probability that just one of
Angela Andy them will fail?
Pass = e (3 marks)
Fai
all ............ (3 mal.ks)

a 6 A group of 42 students at a college in Wolverhampton were asked if they had ever visited

Brighton or London. 14 had been to London, 5 to Brighton and 12 to both London and
Brighton.

(a) Draw a Venn diagram to show this information.

B O

] (2 marks)
(b) What is the probability that a student chosen at random had not visited either
London or Brighton?
....................................... (2 marks)
(c) What is the probability that a student chosen at random had visited both places
or neither?
....................................... (2 marks)
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P a e r 1 Foundation Tier —
Time: 1 hour 30 minutes %

Calculators must not be used
Diagrams are NOT accurately drawn,

Practice exam paper unless otherwise indicated.

You must show all your working out.

1. Karl wrote down the heights above/below sea level of 6 international cities. He recorded

his findings in a table.

City Metres above sea level
Dublin 8
Amsterdam -2
Cusco (Peru) 3399
Djibuti 0
Johannesburg 1753
Baku -28
Write down

(a) the city at the lowest height.

........................ (1 mark)
(b) the mean height above sea level of the 6 cities.
........................ (1 mark)
(c) the median height above/below sea level of the 6 cities.
........................ (1 mark)
(d) the range of heights.
........................ (1 mark)
. The owners of a guitar shop supplied their accountant with the following information
about the four-month pre-Christmas period. Some figures were estimates (shown in
italic on the left).
Month Costs (£) Sales (£) Profit (sales — costs)
September 4134 | 6800 2659
October 4478 6891 | 2400
November 4300 7543 3225
December 45921 7300 2684
Total 18000 29000
(a) Calculate exact figures for the estimates and enter them in the table.
........................ (3 mark
(b) Write down the value of guitar sales in December.
........................ (1 mar

(c) Write down the lowest monthly cost of running the shop during this period, to 2 s.f.
(1 mas



(d) Calculate the range of guitar sales during this period.
........................ (1 mark)
(¢) Calculate the total profit for the four-month pre-Christmas period.
........................ (2 marks)
(f) Calculate the mean profit per month during this period.
........................ (2 marks)
3. A 12-sided fair spinner is labelled as in the diagram.
(a) If the spinner is Spun once
(1) explain why A is the most likely outcome.
........................ (1 mark)
(i) calculate the probability of the outcome being B or D.
........................ (2 marks)
(b) If the spinner is spun twice what is the probability of getting an A both times?
........................ (2 marks)
4. Three similar triangles ABC, CDE and EFG are labelled on a map and joined together,
forming a straight line 4CEG.
G
B 3km
4km d
9km
(&
Dkm 2
6km
4 g km B
(a) Work out the shortest distance from 4 to G.
........................ (2 marks)
(b) Tristan cycles from 4 to B then to C. Bonnie cycles from C to E. Who has the
shorter journey and by how many kilometres?
........................ (2 marks)
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(c) If another triangle with a horizontal length of 25 km and a vertical length of 20 km
was drawn, would this be similar to the three triangles drawn? Explain your answer.

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

(2 marks)

5. A dual bar chart shows the results of a survey of male and female shoppers when asked
where they did most of their food shopping.

A
20 | | 1
E]Male
E B HF emale
L ]
2
@
< | _—
o 10— —
2
E
= _— - =
Z L

Supersave  Quickshop Ecoworld Other

Food store

Complete the following table showing the information from the bar chart.

(2 marks)
6. Simplify the following expressions.
(a) x+2x+5x—Tx+x
........................ (1 mark
(b) 4a+4a+4a
........................ (1 mark
(c) 9x+2y—4x+5y
........................ (1 mark
(d) 2x2-2-— Sx+4x*+ x
........................ (1 mar]
7. George correctly thinks that 18 x 22 is the same as 20? — 2* and he says he used the
difference of two squares to solve it.
Solve the following using the same method as George.
(a) 33x27
........................ (1 mar
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(b) 10.5x 9.5

........................ (1 mark)
8. Wirite the following fractions in order of size starting with the smallest.
3 1 2 3 4
8 3 5 7 9
........................ (2 marks)
9. ; /
D G > E
4/80° B
(a) What type of triangle is ABC?
........................ (1 mark)
(b) DCE'is a straight line, therefore, p + q +r=180°. Label all the angles using
the facts about alternate, vertically opposite and corresponding angles, to show
that the interior angles of a triangle also sum to 180",
........................ (3 marks)
10. The length of Loch Ness is 36 km. Derek’s map shows this distance as 18 cm, Work
out the scale of the map.
........................ (2 marks)
11. Factorise the following expressions.
(a) 12x -8y + 16
........................ (1 mark)
(b) 5x*—25x2+ 15x
........................ (1 mark)

12. On a recent trip to Milan, Dara brought back €28. The exchange rate at his bank in
England was £1 = €1.1.

Conversion rate:
£and €

Pounds (£)

Euros (€)
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(a) Draw a graph of this conversion rate. (1 mark)

(b) Work out from your graph how much Dara should expect for his euros.

....................... (1 mark)
(c) Dara’s friend Siobhan is going out to Paris on the same day that Dara gets back.
She needs to change £560 into euros. Use the graph to estimate how much she
will get.
........................ (2 marks)
13. A 7.25 kg sack of flour is emptied into containers that hold 37.5 g of flour. Calculate
the number of containers needed.
........................ (2 marks)
14. Marie bought a new car for £17 850. At the end of the second year after she bought
it, the car had depreciated by 66%. By the end of the third year it had a value of
only £4998.
(a) Calculate the value of the car at the end of the second year.
........................ (3 marks)
(b) Calculate the total percentage depreciation of the car by the end of the third year.
........................ (3 marks)

15. Fifty cruise ship passengers were asked which units of currency they had in their wallets.
42 had euros, 11 had euros and US dollars, 19 had both pounds and euros, 2 had all
three, 0 had both pounds and US dollars. The number of passengers with none of
these currencies was equal to the number who had only pounds plus the number who
had only US dollars. There were three times more passengers with just US dollars than
with just pounds.

6 $ €
£
(a) Complete the Venn diagram to show this information. (3 marks)

(b) What was the probability that a passenger chosen at random did not have pounds
in their wallet?
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16. The shape shown has a perimeter is 56 cm.
Calculate the area.
x+2
*=5 x-
. p
x—4
........................ (4 marks)
17. Four towns, 4, B, Cand D, lic on a straight line. 4 to Bis 7.5 km. Bto Cis % the
distance of 4 to D.
CtoDis % of the total distance.
i B < D
What is the distance of 4 to D?
........................ (3 marks)
18. Here are the first seven terms in a sequence. The terms p, ¢ and r have not yet been
calculated.
= =2 2 6 yZ q r
(a) What is the value of term r?
........................ (2 marks)
(b) Explain why 260 cannot be a term in this sequence.
............................................................... (1 mark)
19. Sally and Dan are 3.4 x 106 cm away from each other.
(a) How far is this as an ordinary number? Write your answer in a reasonable
standard unit of measurement.
........................ (1 mark)
(b) Which is the longer distance, 5.23 x 10 mm or 5.21 x 1072 km?
........................ (2 marks)
20. Calculate angle ¢ in the irregular pentagon.
........................ (2 marks)
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21. (a) Draw the graphs of 2x — y = 8 and x + 2y = —1 on the same set of axes by first
completing the tables.

2x—y=38 x+2y=-1

x 0 2 4 T 1 3
¥ Y (2 marks)

(b) What are the only values of both x and
y that are true for both equations? Give
your answer as a pair of coordinates.

........................ (1 mark)

(2 marks)

22. The two spinners below are each spun and the results are multiplied to give a score
of A.

Complete the tree diagram to find the probability that 4 = 6.

H £

Practice exam papers for Paper 2 and
Paper 3 are available to download free

from the Pearson website. Scan this OR
code or visit http:// activetea.ch/1MpXwRb.
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Answers

NUMBER

1. Place value

1 (a) 25302
(b) twelve thousand, three hundred and seventeen
(c) 7000

10000s | 1000s | 100s 10s 1s
1 9 0 S 1

3 (a) 199,209, 211,219, 251
(b) 3099, 3118, 3711, 3796, 3910

4 (a) 29738km, 31787km, 31809km, 31851 km, 32001 km
(b) 5.09m,5.11m, 5.75m, 5.8m. 5.92m

5 £6.70 and £6.35

6 5
2. Negative numbers
1 (a) -12,-5,0,3,8

(b) ()=9 (i)8 (iii) =30 (iv)-22
2 (a) -2 (b -7

(c) 49 (d) 16
3 (@) ()-2° (i) -9°

(iif) —16° (b) 22°
4 (a) 246m  (b) 130.5m
3. Rounding numbers
1 (a) 11300  (b) 13000  (c) 22000
2 (a) 0.003 (b) 0.00327 (c) 0.0033
3 (a) 400000 (b) 360000 (c) 362000
4 (a) 109 (b) 11 () 2

5 By giving the figure to 3 s.f. he has rounded the hundreds to
the nearest 1000 so he is correct.

4. Adding and subtracting
1 (a) 950 (b) 547

2 (a) 9958 (b) 6533

3 £1.86

4 41

5 The total is £10.23, which means Manny is incorrect.

5. Multiplying and dividing

1 (a) 1470 (b) 73

2 (a) 96 (b) 136
3 702

4 (a) 4800kg (b) 320kg

6. Decimals and place value
1 (a) 4 hundredths
(b) 2 hundredths
(¢) 3 thousandths
2 49,6.7,76,82, 8.3
3 1.6,1.532,1.53, 1.504,1.499
4 0.019, 0.08, 0.788, 0.8, 0.81

5 (a) 1116 (b) 1.116 (¢ 1116 (d) 93
6 Either 0.00399 or 2100 or 190
1. Operations on decimals
1 (a) 12.33 (b) 532 (c) 58.92
(d) 0.0156 () 10.2 (£ 41
2 £201.60 3 £1520 4 £1192.00
8.Squares, cubes and roots
1 (a) 36 (b) 27 (c) 6
(d) 12 (e) 3 (f) 4
® 5 (h) -2 (i -3
2 3
3 (a)8 (b) 29 (can also accept 2)
(c) 64

4 Itis true because 4 consecutive square numbers will consist
of 2 odd and 2 even numbers which when added always
gives an even sum,

9. Indices
1 (a) 5 (b) 5
2 (a) ¥ (b) 4¢ (c) &
(d) 3 (e) 7° (H a
3 (a) 47! (b) 47
4 (a) 22 (b) 5° (c) 8 (d) 3"
5 (a) |1 (b) = © & @ &
6 3
10. Estimation
1 (a) 9000 (b) 60 (c) 400
2 40 31 4 50 5 500 6 24

7 (a) 100cm?
(b) Estimate based on 10 x 40 + 0,25 will make it larger than
real volume as first two numbers are higher estimations,

11. Factors, multiples and primes
1 (a) {1,2,3,4,6,8, 12,24}
(b) 48,56, 64, 72, 80, 88
2 1,7,42,70
3 2,3,5711,13
4 (a) Ip.2p,4p. 5p, 10p, 20p, 25p, 50p, 100p
(b) 9
5 (a) 12,1520 (b) 47
6 (a) 22x3x7 (b) 25x5

12, HCF and LCM
1 (a) 15 (b) 60
2 56=2x7, 196=22x7
3

(¢) 2x3%x7 (d) 2°x 52

12

18
LCM (12, 18) = 36
4 (a) 2 (b) 132
13. Fractions
7
'
2 (@ 4 () 2 (© 1 @ 3
3 @3 ) 2
4 (a) 60km  (b) £16 (c) 27kg
5 £100.80
14. Operations on fractions
1 (] ®) & © 32 (d) 3
2 (a) % (b) TS; (c) % (d) %
7
3 %
4 @8 (b) £3.25
15. Mixed numbers
1 (a) 72 (b) 282
2 (@ 3t (b) 13
3 (a 113 () 31
4 95 5 52km 6 59% miles
16. Calculator and number skills
1 (a)9 (b) 20.5 (© 10 @ {3
2 @P (b) 6 © 1
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4 7

5 (a) 2.078353492 (b) 2.1

17. Standarxd form 1

1 (a) 3.5x%10° (b) 0.0121 (c) 3200

2 (a) 6x102 (b) 5.7 x 102 (¢) 4.003 x 10°
(d) 5.11x 10 (&) 6.113x10

3 (a) 3.5%10! (b) 1.82x 1073 (c) 4.87 % 104

4 (a) 5.842 % 106 (b) 5.85% 106to3sf
(c) 5.84 x 106

5 21300mph to 3 s.f.

18. Standard form 2

6 (a) 2.8%10° (b) 5% 107

7 (a) 1.82x10° (b) 5.07 % 106

8 (a) 6.4x%10° (b) 2.24 x 10

(c) 3.199986 x 107 (d) 6.857143 x 10°
9 Earth 13.4 times greater surface area
10 133000

19. Counting strategies
1 (P2, P4, P6)(Q2, Q4, Q6) (R2, R4, R6)

2 [ T 'Touring (T) [ Mountain(M) | Fold-up
Orange (0) TO MO FO
Jade (J) TJ MJ FJ
Silver (S) 5 MS 5

3 10p | 20 50p £1
£1 £1.10 £1.20 £1.50
50p £0.60 £0.70

) £0.30
1

4 456, 465, 546, 564, 645, 654
5 10 tracks (PG, PT. PF, PM, TG, TF, TM, FG, FM, MG)

20. Problem-solving practice 1

1 (a) 3+5 (b) 5+7
(c) 7+13 (d) 13+23
2 £4.51 3 9 friends, £0.70 change 4 172
s =23 =3 Feoume
6 813

21. Problem-solving practice 2

7 (@ 3 (b) 60°
8 (a) 26 (b) £221
9 281em
10 Anne = 4 circuits, Margaret = 3 circuits
11 315 m/s 1283
ALGEBRA
22. Collecting like terms
1 (a) equation (b) expression (¢) formula
(d) equation (e) formula
2 (a) 6n—2 (b) 8ab
3 (a) 8pt3g (b) 10pgr
4 (a) Tx (by 10y?
(¢) 8xI+2x (d) 30-3n
5 (a) 3a* (b) 3> —2a+b () 3Ix¥—2x+5
23. Simplifying expressions
1 (a) & (b) Tab (c) 2pgr
2 (a) 20° (b) 9ab (c) 20g (d) 22gh
3 (a) 67 (b) 18mmn (c) 3a (dy 15x
4 (a) 35ac (b) 30w} (c) 6g (d) 3a
5 (a) 20pgr (b) 6F
6 2xx2x
24. Algebraic indices
1 (a) )® (b) (e f°
2 (a) & (b) ¢’ (c) b (d) ¢

3 (a) b* (b) 8y® (c) 18a”
(d) 1087 e) Sa £) 4xp?
& g ( ) (f) 4xy
25. Substitution
1 1 hour 36 min
2 (a) 46 (b) 9
3 (a) 33 (b) 37
4 (a) 18—4g (b) 40 (c) 45
5 (a) 27 (b) 28 (c) 8
6 2cm
26. Formulae
1 6 2 602
3 (a) 6.7m (b) The gap between each rung.
4 96kg 5 320m
6 3v2 seconds or 4.24 (2 d.p.) seconds
7 By substitution of /=21 and g = =2 it shows the left hand

side equal to the right hand side. (By making a quadratic
equation and solving, some students may realise that g could
be equal to 4.5 also.)

27.Writing formulae
1 (a) 2M + 5N (b) £74.40
2 M=N+12
3 (a) V=2¢? (b) Surfacearea= 2r(3g + 4r) or brg + 4*
4 (a) A+B+C=20
(b) (i) A=B+C (i) 4 =2B8+2
28. Expanding brackets
1 (a) 5x+5 (b) 6x—3 (€) 3+xV3

2 (a) 2x—-6 (b) 8x—-4 (o) 6x—12

3 (@) 2+3x (b)) 4x?—10x () 15xy + 10x2
4 (2) 6x+12 (b) 5x—8

5 g=-3,b=8

6 3A=0x+6, 2B=4x—2, 3A+2B=13x+4

29. Factorising

(a) 2x+4) (b) 12(x—3) () 6(p— 5)

(a) x(x+5) (b) x(x— 14) (¢) ala+17)

(a) 2x(x+2) (b) 9r(3r—1) () 81t —8)

(a) 4e(2e+3) (b) 4x(3x—4) (©) 7429~ 5)

L =3y, W= x+4 (order not important)

If x is an odd number then 3x* will also be odd as it does
not have 2 as a factor. If y is odd also then for the same
reason, Sxy will also be odd. When we add two odd numbers
we always get an even result.

o b =

30. Linear equations 1

1 (a) x=6 (b) a=-5 (c) r=-20
2 (a) x=14 (b) q=§m

3 (a) x=7 (by g=—5 (c) a=-1
4 (a) P=8+10 (b) 34cm (c) t=9cm
31. Linear equations 2

5 (a) x=3 (b) a=8 (c) g=3

6 (a) x=3 (b) t=2 (c) u=1

7 n=35

32.Inequalities

1 (@ x=0 (b) x>1 (c) 4<x=1

2 (a) x=2

= -
—
o
o
-
=

T T I L) I
-5 —4 =3 =2 1

b) x>2
e
T A 3-2-10 1 2 3 & 5
© -l<x<2
@

—5-4-3-2-10 1 2 3 4 5
3 (a -1,0,1,2,3 (by 13
(c) -3,-2,-1,0,1,2
4 (a) 35=¢g<45
(¢c) 3.45=u<355
5 (r=lime}5hll.5mé14111112,5m

(b) 250 = r <350



33. Solving inequalities

1 (a) x=5 (b) x>3 (c) x=<05
2 (a) x=17 (b) x>7 (c) x<4
3 (@ —5-4,-3,-2,-1,0,1 (b) 1,2,3 () 1,2
4 3.4
34. Sequences 1
1
1
2 (a) 21,26 (b) 14,17 (c) 28,36 (d) 64,49
3 -1,3,8,14,21.29
4 (a)-1.-5,-9 (b) Startat 15 and continue the sequence by
subtracting 4 each time,
5 (a) 54 (b)y 12,18
35. Sequences 2
6 (a) 5n—3 (b) 4n—1 (c) 4n+1 (d) 3n+8
7 t=9n-1
8 (a) -9and39 (b) 12n-21
9 (a) 3n—-7 (b) 38
36. Coordinates
I (a) () 2,1 (i) (~1,2)
(b) (i) (ii) 74
. i 3_ . —
4
- x 3_ -
C B
XN g |
ENNENE Y
_Iq 4 " 1 .XD.
2 (a) (9,11) (b) (5.8)
(c) (0, 10) (d) (-3,-2)
3 (a) (0.15) (b) (10,20)

31. Gradients of lines

1 (a) 2 ®) 3
2 (a) 4 ®) 3
3 -

38. Straight-line graphs 1

I ,
B gy

Fi

(b)

(c) No
(d) Yes, by substituting the x and y values in the coordinate
into the equation.
2 x-y=4

=12 o 12

3 y=x+6

39. Straight-line graphs 2

4 (a) y=2x-1 (b) y=5-xorx+y=35

5 y=x+2

6 y=-3x-2

40. Real-life graphs

1 (a) 48km (b) 38 miles

(¢) Bournemouth

2 (a) £120000 (b) 36m?

41. Distance-time graphs

1 (a) 10:00 (b) 4km
(¢) 15 minutes (d) 8 km/h
2 (a) VA
?ﬂ-._ s EEEEE S
5{;_
504 e
e T P
; 4;}-..:: ERERE,
3 304
A8 204
104;
@1 i i 3
Hours
(b) 15:05 (©) 15:50 '

42. Rates of change |
1

2 (a) 7000 litres (b) 6
(¢) How many litres (x 1000) per hour the pool is filling

3 (a) 2m/s? (b) Constant velocity of 40 m/s
(c) —Im/s?
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43. Expanding double brackets
1

(a) X2+3x+2 (b) xX*+6x+8
(© x¥*+Tx+12 (d) x*+2x-3
(e) X¥*—5x+ 6

2 (a) 6x2+7x+2 (b) 5x2+7x-6
(c) 9x2—9x+2 (d) »?+ 10x+25
(e) 4x2—28x+49

3 When expanded it becomes #* + 2n + 1 — n?. This simplifies
to 2n + 1. Any number described as 2 is even, as 2 is one of
its factors. 1 is an odd number and any odd plus any even
results in an odd number.

4 When expanded it becomes &® + b? — &* + 2ab — b* This
simplifies to 2ab. This implies that the result is an even
number as 2 is a factor. Therefore the result can only be even.

5 Itis true. See working based on the area of a triangle being
base » height

2
+(3x+ 1
Area=———-(x )‘2)‘ )

_3d+x+6x+2 I+ Tx+2
- 2 - 2

44. Quadratic graphs

L@y 3| -2|-1]0 1 2 3

8 ) ] -1 0] 3 8

(b)

(c) (0,-1)
(d) Approximately 1.3
2 @ =] 2]-1]0f1]2]3
& 2|5 | o |-3]|-4[-8]0
(b 4 : (© (1,-4)
45. Using quadratic graphs

1 @[] 3| 2101 2 | 3

yi| 7 | 3 1 1 3 7 |13

() 08
(d) 0.75

®

2 (a)

(b 4 © (-1,5)

46. Factorising quadratics

1 (a) 4.4 ®) 33 © 6.6
2 (@) x(x+6) (b) x(x+12) (€) x(x+2)
(d) x(x—=1) (e) x(ax+b)

3 (a) (x+1)(x+3) (b) (x—3)(x+4)
(¢) (x—2)(x—3)

4 (a) (x—12)(x+12) (b) (x—Dx+1)
(©) 20x—3)x+3)

47. Quadratic equations
1 (a) x=0o0rx=3 (b) x=0Dorx=-3
(¢c) x=0o0rx=5 (d) x=0orx=-4
2 (a) x=lorx=-2 (b) x=lorx=4
(¢) x=3o0rx=-7 (d) x==3orx=-6
3 (a) x=4orx=—4 (b) x=100rx=-10
() x=5orx=-5 (d) x=-2o0rx=12
4 (x+ Dx—1)=440
x2—1=440
xr=441
2x=21
These workings show that the positive consecutive even
numbersmustbe:x+l=22andx—l=20

48. Cubic and reciprocal graphs
| @R 2 1[0 [t |2
y | -1 % 1 -1 3

(¢) (=1.3)and (1, -1)
(d) wheny=-3xis roughly 2.2

y

s Eigidas
2 G)e Gi) a (i) ¢ (v) d ) b

S — p—



49. Simultaneous equations
1 (a) x=2,p=1 (b) x=5,y=-2
2 wheny = -3 xis roughly —2.2

VA

x=1,p=5

50. Rearranging formulae

> O
1 (a) a=-z=

(b) 3
_ 2+ 10
X= 3
3 x=4p-7
4 (a o=L5LW

(b) 0=2

51. Using algebra
1 (a) 12n—15= 345

(b) n=30

n=170

y=3x-1
b=4(3x+2)

2. Identities and proof
(Bn+ 2y + (3n-2)
=9n2+6;1+6n+4+9n3—6n—6n+4
=18n*+§
=292+ 4)

2 n+(n+)=2n+1
2n is an even number as 2 is a factor. 1 is an odd number.
Any even number plus any odd number results in an odd
number,

3 2x+1)(x+2) =202+ 3x + 2)=2x2+6x+4
IF2¥2+6x+4=Ax2+ Bx + CithendA=2B=6C=4
Hence 4 + B+ C'= 12 no matter the value of x.

4 If x =20, then y = 2. This implies, using the difference of 2
squares that 22 x 18 = 202 - 22 = 396

5 By factorisation we can see that both numbers have a factor 3:

fn+2:+{n+3}+[u+4}

n+n+1)+(n+2)

M+2)+(n+3)+(n+4) _3n+9 _ 3n+3)

ntr{n+tl)+m+2) ~3Ip+3 n+1)

g kW

53. Problem-solving practice 1
4 days

(a) (6,10) (b) (-6,-6)

(a) £755 (b) 2.5 hours

90-95 (inclusive)

(a) £10 (b) £8

L P

54. Problem-solving practice 2
6 n=11
7 250187.5=250000(3s.f)
8 (a) 2n+1 (b) 35

bh _ (4x—2)3x +8) _ 12x2+26x - 16
¥ P ) = 2

=622+ 13x -8

10 (a) Perimeter = 32¢m

(b) Area = 55em?

RATIO & PROPORTION

55. Percentages
1 (a) 16 (b) 16.1
2 (a) 37.5% (b) 85%
3 (a) £15.20 (b) £91.20
4 (a) 6.25% (b) 37.5%
(c) Mikita has a better estimate as Number and Algebra
is Ehﬁ‘ of the questions which is 57.5%

56. Fractions, decimals and Percentages
1 @ 3 (b) 12 () 2
2 @ 06.3.67% (b 38% 22338

(©) 350151,

3 (a) 39 (b) 102
4 0.7 3kg=21kg
0.6 4kg=24kg
Nisha’s birds ate the most.

51. Percentage change 1

1 (a) £82.80  (b) 448 (c) 29.16

2 (a) 25% (b) 281.25%

3 (a) 46.4% (3sf) (b) 85.7% (3sf)
4 (a) 95%

(b) Itis the same. Both salaries were scaled up by the
same factor.

58. Percentage change 2

5 Ticket shop 2 is cheaper at a cost of £59.80 where
Ticket shop | cost £61.71.

6 Heis correct. A&P costs £140.80, Fixnfit costs £170.40.

7 Electrical City is the better deal at a cost of £174.24,
Pasters is £177.60,

59. Ratio 1
1 (a) 1:5 (b) 3:4 (c) 12:25
2 (a) 40:32 (b)y 15:27 (c) B8:33

3 (a) Tannu drove 95 miles, Millie drove 50 miles.
(b) 22 miles

60. Ratio 2

4 (a) ldkg (b) 234¢

5 (a) 5:3 (b) 312.5kg

6 £8050 7 162 8 10

61. Metric units

I (a) 3.5cm (b) 8.3cm (c) 420mm
(d) 23kg (e) 2350¢ (f) 3.45km

2 (a) 170mm (b) 18.5¢m (¢) 3.75kg
(d) 11100g (e) 2300ml (f) 0.7551
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3 6 glasses with 4 ml left over
4 44

5 24g(2sf)

62. Reverse percentages

£5400

£21740

£235000

Pete is wrong. A discount of 15% on £840 is £714 which is
£126 less.

ES P R

5 (a)Han (b) £100

63. Growth and decay

1 £655.50

2 5years

3 £12550

4 (a) 1.5% (b) £2703.58

5 No. it will have more than doubled, at the end of 5 years its

worth will be £7464.96

64. Speed
1 30m/s

2 66km/h

3 432km

4 8.5(1 d.p.) mph over the limit
5 Bristol to Penzance at 44.4mph

65. Density

3
1750g/mm’®
4.14cm’ (2d.p)
Mass = 1775g = 1.775kg
54¢
(a) r= 2Sem D= 2(245) = 45 em

h & W -

(b) 7.75 glem?

66. Other compound measures
200 N/m?
21420N
5 minutes

% Nfem?

(a) 0.75litres (b) %sccond

£280

£8.25

21

25

6 days

£1500

The 900 g bag works out at 0.53...plg. The 1.2kg bag works
out at 0.535plg.

1
2
3
4
5
61. Proportion
1
2
3
4
5
6
7

68. Proportion and graphs

1 1260N

2 20m

3 y=117x

4 (a) 38N (b) 10.4cm

5 (a) k=300 (b) 60Pa

69. Problem-solving practice 1

1 French, mathematics, art

2 Close but actually 87.9% left for sale.

3 Sole2Sole is better at a total cost of £75.25 compared to
Shooz cost of £78.

4 103g

5 (a) 188.8¢g (b) 2 tin cubes and 1 brass cube

70. Problem-solving practice 2

6 24300 litres

7 5-box works out at £1.18 exactly per box, therefore the
best value.

8 21

9 (a) Hanshasmade £2775. 65
(b) Nedra has £18 200.74
(c) Yes, they havea total of £36 176.39

GEOMETRY & MEASURES
71. Symmetry

1 See diagram. O has an infinite number of lines of symmetry
only 1 is shown,

0

2 No. it is untrue. A regular polygon with a sides has n lines of
reflective symmetry.
3 (a) 1 line of symmetry (b) order 2 rotational

i PRI ERSIER - R T, IO
__ﬁ_[ I
‘_|_- .
L 1]
(c) 2 lines of symmetry (d) order 3 rotational
symmetry.
=i ‘: | |
[ ¢
R |
dembenaete ]

4 (a) Octagon shows possibilities

N
NN

(b) 1 (¢) ()8 (i) 1
72. Quadrilaterals
1
E b
| ; b a
rectangle isosceles parallelogram
trapezium
£ 2
square rhombus kite
2 (a) One pair of parallel sides and one line of symmetry

T T T T T 1 1L
A I A G S S G D (N
EREREE T

T | Tsosceies trapegiom|

=3




(b) Two pairs of parallel sides with un_f:qual diagonals

T ! K S | T T
EEEEN
_pa'rsllc;ogr;m 11

(¢) Only two equal obtuse angles

| isosgeles trapeziim

Witk |

A parallelogram which is not a square, a rectangle
or a rhombus.

[ TTTTTIT

(d

—

| |
t— |

ERNGaCa

S N S W S S A
(e) Order 4 rotational symmetry
T T

(f) Only two, equal acute angles

13. Angles 1

1 (a) obtuse (b) acute
(c) reflex (d) right-angle

2 (a) acute (it is less than 90°)
(b) obtuse (it is greater than 90°)

3 (a) 89° (b) acute

4 (a) 30° (b) 120° (c) 150°
14. Angles 2

5 a=105°, bh=40°, x=325°

6 a= 50° b=80° y=160°

7 (a) 124° (b) 124° (c) 180°

(d) No.a = dstill sum to 180°

15. Solving angle problems
1 (a)

(b) d=a+b (¢) e=h+¢
2 x=119°(1dp.)
3 x=117°

16. Angles in polygons
1 (a) 135° (b) 45°
(c) Interior angles of a triangle equal 180°.
6 % 180° = 1080°. Dividing this by the 8 equal angles at
the vertices of the polygon gives 135°

2 (a) 24° (b) 15
3 32793
4 108°
711.Time and timetables
1 (a) 345pm (b) 6.05pm (c) 10.09am (d) 9.59 am
2 (a) 19.15 (b) 22.47 (c) 04.03 (d) 01.42
3 34h40m
4 10.09
5 (4) 1h25m (b) 17.44 (c) 16.59
18. Reading scales
1 (a) 66 (b) 78 (c) 8.2 (d) 6.375
2 (a) 131 (b) 18.8
120 13 18 19
f||||f|||1[|[||[ LJ_[“[“”f““r
(c) 3375 (d) 2175
2000 l 4000 1500 3000
LLIIIIIJ'IHIIII[ I_LHJ!II’JII]IAJ
3 B8.5g
4 (a) 83g
8g
A% _O&
(1mark)
(b) 43¢
60g
N &’0&
. (Imark)

5 Llewellyn (28.5 litres)

19. Perimeter and area
1 (a) 12em (b) Sem?

2 (@ lem* (b &

3 (a) 140em  (b) 80cm

4 (a) 34cm (b) 42em?

80. Area formulae

1 (a) 28cm? (b) 32.5cm?
(c) 31.5cm?

2 (a) 11.76cm? (b)y 3:5

3 19cm

81. Solving area problems
1 x=9cm

2 32cm

316

82. 3D shapes

1 Pentagonal prism

2 (a) n=4cm  (b) n=6cm
3 336cm?

4 (a) 268cm? (b) 14

83.Volume of cuboids
1 (a) 308cm? (b) 360cm?
2 152.72em (2 d.p.)

3 80cm

(c) 660cm?

84. Prisms
1 (a) 360cm?
2 (a) 64cm

(b) 440cm?
(b) 180¢cm?

(c) 660cm?
(c) l44em?
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85. Units of area and volume

1 (a) 400mm? (b) 3000000m? (c) 8cm?
2 (a) 4000000cm*®  (b) 30000mm? (c) 0.25cm?
3 (a) 2.7 litres (b) 9000 litres (c) 17000 litres
4 (a) 0.96 litres (b) 270000 litres
86. Translations
1@ o) oG o)
2 (a)
[T1T 111
s | "
/’ i j:-"
-~ J 1
L
(b)
A
T
|
B X
N
R
N >
| hY
1 \‘
— Y
= D
i | Aé_(
| L II |
3 (a) Translation through vector (_é) (b) (:i)

87. Reflections

YO T A

|
H

() . ]

’> 6

[ ]

3 (a) Translationin (_])

(b) Translation in (_g)

88. Rotations
1 (a)(b)
A
L1 HENEEEEEEE
- i . : “ 4 1
2 Bs =
-6 4 e | 4 1] ;h
| | }_
ERMEEEREEN
2 (a)(b) ok

[ ]

T

| |

l

%.l o

EEEE

man

3 (a) Rotation 90° clockwise about (1, 2)
(b) Rotation 180° about (2.1)



3 A : B
4 23m
2 @ 3 (b) 13cm 5 12m
3 Scale factor enlargement 3, centre of enlargement (-5, 5)

89. Enlargements
1 3

97. Plans and elevations

90. Pythagoras’ theorem 1 (a) cylinder (b) square-based pyramid
1 (a) h=83cm(ld.p) (b) 48cm(1d.p) (c) triangular prism

(c) 10.2 cm 2 (a) |_ T T T T |

2 173em(1d.p) . 1 1

3 119.8km(1d.p)

4 No it does not as the bottom litter bin is 35.77m away from
its nearest one.

91. Line segments

1 94(1dp)

2 133(1d.p)

3 54(1dp)

4 (a) 49km (b) 28km (¢) 56.4km (1 d.p.)

92. Trigonometry 1

1 (a) 124em(1d.p) (b) a=82cm (1d.p.)
2 47m(1d.p)

3 1.77m(2d.p)

4 37.23m(2d.p)

93. Trigonometry 2
5 Both are right-angled triangles with the same angle 6
therefore the remaining angle must be the same on both
triangles too and hence the sides will be in the same ratio.
(a) 48.2° (b) 51.0°
(a) 8=27.6°(1 d.p,)
(b) (i) 6.72em (2d.p.)

(i) evidence of ¢ + (12.8511...)2 = 14.5?
8 ID‘ZD — —————

~1 >

94. Solving trigonometry problems N NN

1 (a) N TR T
% i =
‘t‘ el ..|_'
“ 2 N
E o 98. Scale drawings and maps
...... S 1 (a) 3m (b) 5.4 km {c) 1.788 km
2 (a) 16.2km (b) 9.7km (c) 40km
------ dewnnts 3 Model will be 3.9m long and therefore would fit inside a
4m room,
— 4 0.1m/s
b 0 | 30° | 45¢ | 600 90° 99. Constructions 1
=, = 1
1 e | ¥ i
FSJII (0] 5 3 1 A
1 V3 V2 1
= ' || 7| = 0 I
tan 0 3 1 V3 | Not defined
3 ] B
2 y:l‘;-cm 2
3 (a) 57.7° (b) 49.1°
4 (a) 10.6em (3 s.f) (b) 18.4cm R
95. Measuring and drawing angles 2
1 (a) 64° (b) 65°

(€) (i) 295°or (ii) 245°

N A2 p)

3 (a) 135° (b) 324°
4 Check both angles given then 3 sides,
96. Measuring lines

1 All sides must be measured by marker.
2 Marker to check each length drawn,
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100. Constructions 2

4 Check all sides are Sem. Angles not important.

5 C

4m Building

3

4 l‘i

102. Bearings

1 (a) (i) 067° (i) 293¢ (b) (1) 108.5° (ii) 288.5°

2 (a) Measure 36°. (b) Measure reflex angle 185°.
3 (a) 078

(b)

-
L

(c) 21 km

103. Cixcles
1

BOA = minor sector

2 (a) 157 (b) 7w
3 (a) r=§3;c-m
(b) r=457m

4 () 28+77 (b) 7524367
5 707

104. Area of a circle
1 (a) 8lamm?® (b) 817m?
2 (a) 100mem? (b) 327m?
3 (a) 1180mm? (b) 1.72cm?

(c) 768mwmm?

105. Sectors of circles
1 (a) %'rrr:rn2 (b) %‘rﬂ:m2
2 (a) (4w +12)cm
(b) [%,é'rr+ 15] mm
3 (a) 9.0lmm* (b) &;-Slcml
106. Cylinders
1 (a) 283mm* (b) 81.7cm? (c) 127cm?
2 (a) 72mem?  (b) 57qem®  (c) 430mcm?
3 (a) 0.764cm (b) Cylinder

107.Volumes of 3D shapes

1 (a) 2Fem® (b) Bremd (o) 3007rcm?
2 (a) 2Zem? (b) 360mem’ (¢) 44lmem’

3 40cm

108. Surface area
n=4cm

n=10cm

h=95cm

(a) 758.45cm’ (b) 27.20m?
(a) 3mr? (b) 1425.87cm?

ook W =



109. Similarity and congruence 112.Vectors
1 (a) AandD (b) Band C . 1 v
2@ T 17T ] 1 '

RIS S ==: | — | |
|

" |

_ T @) e (3 ©0O)
SN @) ©() o@)

T | T . 3 (a) q+r (b) —q-r (c) gq—r (d) r—gq
——T————1— | 4 (a) 3a (b) —3a

113. Problem-solving practice 1
1 (a) x=60° (b) y=110° (c) z=20°

3 If botha = 10mm and x = 10mm then all three rectangles 2 Volume of cylinder A = 216, volume of cylinder B = 108+
are congruent. The values are not given so this cannot be hence A = 2B
said. However, all three rectangles are similar. 3 Reflectionin y =0
110. Similar shapes 114. Problem-solving practice 2
1 (a) 60° 4 130°
(b) p=243 5 73.1(3sf)km
043 f
(© q:p=2T¥ 6 2.84cm (3sf)
(d) 110/2¢cm
2 (a) 27° (b) 45° () 6.27cm PROBABILITY & STATISTICS
3 (a)lo8° (b) 36°
4 T TTT1T T T T] 115. Two-way tables
| B ' T ] 1 Berlin | Bielefeld | Bremen | Total
|
T 1 ‘F ] Football 8 11 12 31
| | el ‘ | |. | ‘ i ‘ T oo 3 9 34
7 I & Total 30 14 21 65
2 Printing | Painting | Pottery Total
Girls 20 17 7 44
Boys 22 16 2 40
‘Total 42 33 9 84
3 (a) 5 g
Europe UK Neither | Total
Under 30 29 5 3 37
30-55 31 14 19 64
111.Congruent triangles Over 55 28 0 21 49
1 Missing angle on I_efl is 52°. On right 52° + 160 = 180° Total ]8 19 43 150
therefore 8 = 8° (giving unknown angles 72° and 56°). On both

triangles 10cm is opposite 56° hence triangles are congruent. (b) 59 . ; .

(¢) The survey only specified holidays in Europe or UK.
America, Asia and Africa for example could be in the
neither column,

2

116. Pictograms
1 (a) True because the difference is equal to one house on the
pictogram which is half shown in May.
(b) 36 houses (c) 150 houses
2 (a) 40 visitors = 1 car (b) 220
(c) Saturday = 2.5 cars, Sunday = 1.5 cars

3 Yes. itis possible, As there is an unknown angle at a point
made by two unknown sides, the unknowns on one triangle
can be different to those on the other.
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117. Bar charts 3 =
1 (a Comely -~}
! ' : Lancashire 180
2 | Sussex 328
,2 ] 4‘_ Somerset 92
2 164 — -
,‘é Surrey 120
2 1 — 119. Scatter graphs
_g = | : 1 (a) Positive
E 8_ al - i (b) vA
44— - - |
Hood Rodney Nelson Drake - £
House E
Q
(b) False: The bars are not equal but they are close in value ©
to each other and random sampling does not guarantee
a theoretically expected result.
2 (a) (i) (i) .
S ——— 0 T
BERRETT 10 20 30 *
50 -;-—i- T 1B @m b || (c) 23 _ _ Algebra
e e B B R B T (d) It is possible, but it would be an anomaly as the
40- S e S e (S = - correlation is so strong.
L1 2 (a) No correlation
(b) Itis not possible as there is no correlation between

distance run and money raised.
(c) His reasoning is spurious as this implies that there is
correlation in the data collected.

Marks scored
Lad
it

(9]
=
|
!
|

120. Averages and ranges

= A 1 (a) 9 (b) 9 (c) 9 (d) 11
2 (a) £35400 (b) £32800
Jan Hans Ineke Wim Mari 3 8,8.9,13,16
. Sucmy 121. Averages from tables 1
(b) Hansand Mari  (c) Ineke 1 () T
118. Pie charts 0 4 0%4=0
1
1 7 7
2 10 20
3 18
4 20
() 32 65 | A CA)
(b) 2 countries
{c) 2 countries
(d) 2.03 (3s.£) countries
Bicycle (e) 4
2 @ p ¥ 73
0 8 e}
1 5 5
2 2 6 12
3 4 12
4 3 12
Sclence 3 1 5 = 1
(f) 27 46 I(Vf)

(b) He has taken the largest frequency. He should have
claimed 0 was the mode as this was seen 8§ times.

(c) Mode =0, Median = 2, Mean = 1.7 (2s.f))

(d) She is correct as the median position would be at
position 14.5 which is still 2.

French 180°

History
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122. Averages from tables 2

3@ 'Number of | Frequency | midpoint fx
 hours (k) o) )
0<h<2 1 1 ] 1=
2=<h<4 5 3 15
4=h<6 6 5 30
6=<h<8§ 3 7 21
2(f) 15 67 | J(fx)
(b) 4=h<6 (c) 4=h<6 (d) 4.5h (e) 8h
¢ O TNoey® | £ mid | fmid)
D<€<10 4 5 20
10=s€<20 6 15 20
20=€<30 8 25 200
W=€<40 3 35 105
3 21 Jf(mid) 415
(b) €19.76

(c) This will take the estimated mean to €20. The median
before Méganne added her data was to be found in
the class interval 20 < € < 30. After she added her
data the median was to be found in the same class
interval. As we do not know the individual data entered
it is not possible to know the exact value of the median
in either. However, the median will be greater after she
added her data.

123. Line graphs
1 (a} A
T |—

Visitors (millions)

(b

—

Gentle upward trend at the start but followed by a steeper
downward trend with a slight recovery at the end.
2 (a) Itisa 31 day month. June has only 30 days.

(b) The median is 2 (the 16th entry).
3 (a) 5

(b) The mean shoe size would be 2.41 (3s.f). No such shoe
size exists.

124. Stem-and-leaf diagrams
1 (a) 35 0

0

Key: 5|10=50

(b) 42, 38 and 19 are all modal scores
(c) 33.55
(d) 39

2 (@ 12| 4

"M |5

103 5
9|1 2 5 7 7
Bl 7
711 2
6|1 8

5|3

4|1 9

3|4

2ls

(b) 97 (c) 87 (d) 99

3 (a) The number 1 appears 3 times in one leaf which is more
than any other number does.

(b) £51 (c) £44.50 (d) x=3
125. Sampling
I (a) £45 (b) £40

(¢) He surveyed his friends, which is not a good sample
from the class so the estimations may not be very close
to reality.

(d) Choose a sample of classmates by giving them all a
number and then put numbers in a hat, The same could
be done by generating random numbers on a calculator
to match classmates’ numbers.

2 (a) 15s (b) 50cm

(c) Change measurements to mm.

(d) The length of lower legs is not infinite and thereis a
limit to the minimum time to complete it.

126. Stratified sampling
1 (a) 85 (b) 149
2 (a) 320 female workers
(b) 120 male office workers
35

121. Comparing data

1 Mean score in German is greater than Italian with a shorter
range too.

2 Although the mean is | point better in Statistics than
Algebra, the range is half that in Algebra. Algebra should be
seen as the subject that is doing better.

3 (a) The 10.5th position shows that the median number of
pupils absent each week was 1. On average over time
there was only one pupil absent each day over the 20 day
period, this is possible because of the high number of
days recorded when no pupil was absent.

(b) 4 absent pupils
(¢) Mrs Wright's class has a better record as both median
and range are lower than Mr Patel’s class,

4 The mean scores (to 2 s.f) are the same with 66 for both
schools. However the range of scores is much lower for BH
at 29 compared to that of 43 for MA and BH has a higher
median than MA. The students at BH should be seen as
performing better in English.

128. Probability 1
1 (a) Tuesday will follow Monday

0 1
. | 4
| | T
(b) A random person has a birthday in November
0 1
L | |
| | -
(¢) A dice roll scores lower than 3
0 |
L. v | |
[ ] -
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(d) Two fair coins both land on heads

Probability of heads =5
1 1 1

Z2Xz=7%
0 1
——| |
| |
2 @1 OF: © 3 (d) 0
3 (a) evenchance (b) certain (¢) impossible
129. Probability 2
4 (a) 0.68 (b) 0.32
5 Number 0 1 2 3 4 5 6
Probability |0.25|0.25|0.15| 0.1 | O 0.1 |C05
6 (a) 0.48 (b) 0.22 (c) 0.125 (dy 0.3
130. Relative frequency
1 (a) 0.063 (b) 0.73
2 (a) 0.35 (b) 0.35 (c) 0.05
3 (a) 0.8

(b) It is an estimate based on previous results, it does not

take into account improvements over the period or any

drop in form.
(c) 7

131. Frequency and outcomes

1
1 %

Y O

(b 53 © 3
3 @) 15 (b) 6
132.Venn diagrams
1 (a) Guests who chose bacon and egg
(b) 14 (c) 25 (d) 3
2 (a) [=
" D
G C
7
®) 3 @'
133. Independent events
1 @ 5 (® % © 3
2 (a) Firstcoin  Second coin P(Event)
I aay
2
German_~" 20 < E] B
Greek 20, =400,
Z 21
13 German 2{:“:400
Greek™_ 20 <
....... 13 169
Greel>-29... =. 499,
® 3%

3 (a) Maia Gianluca
0.06
Bullseye
0.24
No bullseye
0.56
(b) 0.38
134. Problem-solving practice 1
1 @ Chinese | Indian | Italian | Total
Male 7 12 14 33
Female ) 10 8 27
Total 16 22 22 60
® 11
2 (a)
Badminton | Pottery | Spanish | Guitar | Chess
[ Probability | 03 o1 | 015 | 04 | 005
(b) 0.9 (c) 26

3 Woodwork recorded a median estimation of 6.1cm and
mathematics scored 6.0, Both classes showed a majority
cluster around their respective medians but the range
for woodwork was 24 and that of mathematics. 28. The
woodwork class have slightly better estimation skills.

135. Problem-solving practice 2
4 2 .

Happy 6 24°
Unhappy 15 [=loy
Undecided 69 276°
Total 90
5 (a) Angela Andy
Fail
(b) 0.395
6 (a) =
B
1 L
(b) 1% © 2
PRACTICE PAPER
Practice paper 1
1 (a) Bakuat28m (b) 855m
(c) 4m (d) 3427m



2 (a) November sales 6893
October profit 2413
November costs 4318
December sales 7276
Total costs 17522
Total sales 28 605  Total profit 10 981

(b) £7276 (c) £4100 (d) £652
(e) £10981 (f) £2745.25
3 (a) () I represents-l%which is the highest single
probability.
(i) 0.25
®) 5%
4 (a) 30km

(b) Tristan’s journey is 1 km shorter.

16 139 cm?
17 213 km
18 (a) 18
(b) The nth term of the sequence is defined as r = 4n = 10.
If = 260 then 260 = 4n —10 which implies 4n = 270.
If we divide both sides by 4, n = 67,5, which is not a
whole number.

(c) No. In the first 3 triangles the ratio H : =4 : 3 and the
new triangle hasaratio H: V=5:4

3 Supersave | Quickshop | Ecoworld | Other
‘Female 15 17 13 &
Male 17 18 12 7

6 (a) 2x (b) 12a
(¢) 5x+7y (d) 6x2—4x-2

7 (a) 30°- 3 =891
(b) 102-0.52=993

L 3 2

3 8 5

10 1: 200000

3 4

7 9
(a) isosceles

(b) r=80° (alternate angles), p = 80°
(alternate angles), ¢ = 20°

11 (a) 43x—-2y+4)
(b) 5x(x2—5x+3)

12 (a) Conversion rate:
£and €
)
2
=
=
o
&
Euros (€)
(b) £25.50 (c) €600
13 194
14 (a) £6069 (b) 72%
15 (a)
¢ $ €
4
£
(b) 32

19 (a) 34 km (b) 5.23 x 10°mm
20 94.5°
21 (a) 2x—y=8
X 0 2 4
-8 -4
x+2y=-1
x -3 1 3
¥ 1 -1 -2

=Yy

B

(b) x=3, y==2

2 1

B, c
" B

, ki L
B2

2 1

B2
., _.2Z..

3N 4
1 1
i 3 4
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