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Factors and primes

1 Hereis a list of numbers:

From this list, write down

(a) asquare number ............... (1 mark) (b) a prime number ............... (1 mark)
(c) amultipleof 6 .................. (1 mark) (d) afactorof 15 .................. (1 mark)
o : L
“" 2 (a) Write 90 as a product of its prime factors. [Prod uct means ‘times’. ]
20
2 L. Use a factor tree. Circle factors
when they are prime - these are
at the end of the branches.
90 =3 X ...... X X
=32X ... X o (2 marks)
(b) Write 120 as a product of its prime factors.
120 = ......... (2 marks)
Y
& 3 Find the HCF and LCM of 90 and 120. -
» You will need to use

problem-solving skills
PROBLEM throughout your exam
SOLVED! 20 120 - be prepared!

-
HCF is Highest Common Factor.
kLCM is Lowest Common Multiple. )

N

( )
Use a Venn diagram to show the

kprime factors of 90 and 120.

s N
The HCF is the product of the
ACF =2 X3 X ... = e |_prime factors in the intersection. | (2 marks)
( )
The LCM is the product of all the
LCM - 3 X 2 X 3 X oo X oo X 2 — ... kpr‘ime factors in the union_ ) (3 mal‘kS)
Y
“'! 4 Find the LCM and HCF of 48 and 60. You will need to use

problem-solving skills

throughout your exam
- be prepared!

PROBLEM HCF = ......... LCM = .........
SOLVED!

(3 marks)
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Indices 1

0
‘.' 1 Write as a single power of 3
1
( ) -3
(a) 3x3x3x3= How many times (b) (%) ’ Remember,%=a‘1.
is 3 multiplied by What power of 3
.............................. itself? This gives _ 1 _ CRRRRRRERS do you have in the
| you the index. ) 30 denominator?
4
4 " N 3
() V3¢ First write as a (d) i

fraction, then
ksubtract indices.

Y
"' 2 (a) Simplify
(1) x3Xx3=x3"5=x- (1 mark) (i) x2X x7=x"" (1 mark)
(b) Simplify
(1) x"=x3=x""2=x" (1 mark) (i) x3+x2=x""" (1 mark)
(c) Simplify
(1) (xH)r=x2x4=x"" (1 mark) (i) (x3)>=x" (1 mark)

",
Y
g 3 (@ Simplify (2x%)* (b) Simplify (3x°)°

{Simplify numbers

= 24 X (X3)4 ﬁl‘St, then letterS. e (2 mal‘kS)
= X xr (2 marks)
L
e . 2ptg . e 3aPD7
S —erd
" 4 (a) Simplify 3 (b) Simplify 15ab°
2. .7 a ) — e e
= ? X ? X q—4 ...... ’
= ... pg (2 marks) (2 marks)

You will need to use
problem-solving skills

m_m throughout your exam
- be prepared!

PROBLEM
SOLVED!
k= ... (2 marks)
0
"' 6 Simplify
(a) 2x%3 x 3xy* (b) 3a*b* X Sab’
=2 X 3 XXX xXy? Xyl =
= Xy (2 marks) (2 marks)
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Indices 2

7 Work out the value of

(a) 25°
(b) 253 =25 =
() 25
8 (a) Simplify (9x8)% [Number first, then letters:} (b) Simplify (8x9)%
both to the power%
=95E)E = o X (2 marks)
9 Work out the value of
() 9 (b) 255
= (9%)3 [ Square root first. ]
_ 3
= i (2 marks)
(c) 873 (d) 1672
= (892 b =3x = (162)7

[Leave asa fraction.]

(2 marks)

10 Write as multiples of prime factors in index form

(a) 256
) 528

11 Simplify

(b) 216

—/

[Use a factor tree first.

[]

X2 = VX (1 mark)
X7= ll (1 mark)

X2

(Xa)b - Xab
............... (2 marks)
............... (2 marks)

[ One step at a time! ]
Leave your answer
as a fraction.

(2 marks)

(2 marks)

~

(a) 2(3%) (492)(873)
(b) 3*372x°x73

©

Look for familiar numbers that you recognise
as squares or cubes of other numbers.

X

First rewrite as fractions to get rid of the negative
indices, then simplify in the form 3"~

~

The 3 and the 7 are not roots or powers of x,
so take them out as a factor.

~
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kills 1

L
‘. 1 Write % as a decimal.
my-=n3|=r (1 mark)
e N
Use BIDMAS to remember the correct
order of operations:
Brackets
Indices
Division
Multiplication
Addition
Subtraction
- _J
LY YT WAl N
§ 2 Find the value of L&)SZ Write down the answers to the top
\Z (1.2-0.7) :
b and bottom, to show your workmg.)
""" =............ (2 marks)
"‘ )
@ 3 Find 63% of £157
v
63| % || X 157 || = S (2 marks)
v, . . .
‘ 4 Toby is going to Thailand on holiday.
The exchange rate is £1 = 43.8 Baht
(a) Toby changes £250 into Baht. How many Baht will he receive?
£1 = 43.8 Baht
x 250 (; 456 ba ) % 250
£250 = ..ol
.................................... Baht (2 marks)
PROBLEM (b) When he is in Thailand, Toby wants to buy a You wi
SOLVED! o ou will need to use
necklace for his sister. It cost 525 Baht, how problem-solving skills
much would that be in pounds? Give your answer | throughout your exam
to the nearest penny. - be prepared!
£ (2 marks)
" 5 (2) Work out o= 12" oiving all the digit lculat (2 marks)
.'! (a) Work ou /332 giving all the digits on your calculator. ..., marks
mm (b) Give your answer to 2 decimal places. .. (1 mark)
(¢c) Give your answer to 3 significant figures. ... (1 mark)
.’ 3./
S 6 (a) Work out Lﬂz giving all the digits on your calculator. ~ ............ (2 marks)
‘v (39+1.2)
m_m (b) Give your answer to 2 decimal places. ... (1 mark)
(c) Give your answer to 3 significant figures. .. (1 mark)
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Fractions
Work out 3 +2
53 Use equivalent fractions to
e 4o el e make a common denominator.
15 15 15 v 15
Work out 15 + 2
4 3
Y 2 iy eeeen. e o e _ ; ;
=y + 3= "7 + 5= = 2 1 = .. [Chénge any m|xe<'j fractions
to improper fractions.
Work out 1% X %
Multiply top numbers together.
Yy D e Multiply b b h
5 c= ultiply bottom numbers together.
- —
Work out 5 + 4
3°7 [Turn 2nd fraction upside down and then multiply.
7

[Multiply tops together, multiply bottoms together.

— —

(b) Simplify =" x 4"

2
(©) Simpliy 32+ 3P

Tommy eats 1% cans of baked beans every day.
How many cans does he eat in a week?
How many cans does he need to buy?

1_7 o e e Oy e
[ - T T
He needs to buy ............ cans.

Vera earns £150 during the weekend. She spends % of
it on some new jeans and 3 of it on new shoes.
How much money does she have left?

[Use a common denominator.

—

Simplify.

[Multiply tops.

Multiply bottoms.

—

Simplify.

Simplify.

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

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

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(3 marks)
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Decimals

Write down these numbers in order of size. Start with the smallest.

Given that 62 x 34 = 2108
(a) Find the value of 6.2 X 34
= 2106 - 10 = ......

(b) Find the value of 620 X 3.4

Given that 27 x 82 = 2214
(a) Find the value of 27 X 8.2
(b) Find the value of 2.7 X 8200

(¢) Find the value of 2214 + 8.2

Work out 21.6 X 8.3

e N
Change them all
to decimals with
\3 decimal places. )

0.305

(Use these to put
the original
numbers in order

\of size.

N
62 has been divided by 10, so the answer
must be divided by 10.

J

N
62 has been multiplied by 10
and 34 has been divided by 10. )

62 has been divided by 100
and 34 has been divided by 10. )

Work out 216 x 83. If there are 2 digits after
the decimal points in the question, there
will be 2 digits after the decimal point in
the answer.

5 The cost of a concert ticket is £47.50. How much do 12 tickets cost?

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

(2 marks)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
(1 mark)

(1 mark)

(2 marks)

(2 marks)
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Estimation

Work out an estimate for the value of 89 x 3.1

— 90 x [Round each number }

to 1 significant figure.

T TSR (2 marks)
) 79.42
Work out an estimate for the value of T84 % 543 P
= 60 =80 to 1 significant figure. (2 marks)
...... X 5
Work out an estimate for the value of 4931
1.91 x 4.83
O = (2 marks)
...... X .
) 1.89 x 27

Work out an estimate for the value of ~0249 Multiply the top and bottom by
.. X . . x 10 _ 10 to make the calculation easier.
- 0.2 - 02 x10~ 2

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

5.2 = 1.08)*
Work out an estimate for the value of % You will need to use
’ problem-solving skills
throughout your exam
- be prepared!

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

Work out an estimate for 213 x4.91
0.19
............ (3 marks)

A football stadium can hold 70 184 spectators. If the price of tickets is £38.50, estimate
the total amount of money collected in ticket sales.

701864 = ... [Round 70184 to 1 significant figure. ]
£36.50 = £ 00 [Round £38.50 to 1 significant figure. ]
So total money = ............ X i
=L ... (2 marks)

The bill at a restaurant for a meal for 4 people was £88.74. Estimate how much each
persion should pay.

............ (2 marks)
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Standard form

L
€ "' 1 (a) Write2 150000 in standard form.

»

[What power of 10 have you multiplied by? ]
21500006 = ........ x 10" (1 mark)
[The first number must be between 1 and 10.]

(b) Write 0.000312 in standard form.

0.000312 =312 x 10" [How many times have you divided by 10?] (1 mark)

(¢c) Write 305000 in standard form.

= (1 mark)
(d) Write 0.0072 in standard form.
= 1 mark
, ( )
& 2 (a) Write 2.3 X 10* as an ordinary number.
@a Multiply by 10 four times.
=23........ (1 mark)
AAA
(b) Write 6.15 X 1073 as an ordinary number. [Divide by 10 three times. ]
= ... 615 (1 mark)
N AN
(c) Write 1.315 X 10° as an ordinary number.
= (1 mark)
(d) Write 9.012 X 107 as an ordinary number.
= (1 mark)
'¢‘ x+y You will need to use
"”" 3 Find the value of @ when & = ¥y and problem-solving skills
throughout your exam
PROBLEM x=2.5x10°and y =3 x 10° _ be prepared!
SOLVED! . . ..
Give your answer in standard form to 2 significant figures.
10"
X+ Y= A% = . Use the button
} on your calculator.
S0
XY = i A= i, Show each stage of
n your working. (4 marks)
% 4 Find the value of dwhen d= <2 and x =43 x 107
'0‘.' 1nd the value o W hd=x=y ?.n X= You will need to use
and y = 8.1 x 10°. Give your answer in standard problem-solving skills
m ;9 form to 2 significant figures. throughout your exam
- be prepared!
PROBLEM
SOLVED!
............ (3 marks)
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Recurring decimals

1 Show that 0.4 can be written as the fraction g

Let x = 0.444 444 444 . Multiply by 10.
10x = 4.444 444 444 .
— x = 0444 444 444 ., You are trying to get the numbers after the

x=4 decimal point to be the same for both xand
10x. Then, when you subtract one from the

= .. 2 mark
X other, you will be left with a whole number. (2 marks)
2 Change the recurring decimal 0.25 to a fraction.
x=0.2525252525...
10x = 2.525 2525252 Notice the numbers after the
100x = 25.252 5252525 ... decimal point are not the same
so try multiplying by 100.
— x= 0.2525252525...
X =L
X = .. (2 marks)
Express 0.30 as a fraction in its simplest form. [Remember to simplify your answer. ]
............ (3 marks)
.. . 14
(a) Show 0.42 can be written as 33
............ (2 marks)
(b) Hence, or otherwise, convert 3.142 to a mixed number.
Remember to write your
answer as a mixed number.
............ (3 marks)
Convert 0.741 to a fraction in its simplest form.
x=0741741741...
1000x = iooiiiiiiiiiii,
— x= O.741741741...
X =L
X = .. (3 marks)
Show 0.215 can be written as 330
(3 marks)

Prove 0.9 = 1

[Use the method you have learned above.]

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

(2 marks)
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Upper and lower bounds

A bag of potatoes weighs 10kg to the nearest kg.

(a) What is the minimum possible weight (lower bound weight) of the bag?

10 - 0.5 = 9.5kg [9.5 rounds up to 10 kg.] (1 mark)
(b) What is the maximum possible weight (upper bound weight)

of the bag?

10+ 05 =..... kg (1 mark)

Upper bound X 4 = ......... X4 = ... kg (1 mark)
The height of a person measures 176.3 cm, correct to 1 decimal place.

(a) What is the upper bound of the height? (b) What is the lower bound of the height?
176.3 + 005 = ......... (1 mark) 176.3 — ......... = ... (1 mark)

The length of a rectangle is 152 mm and the width is 10.7 mm, correct to 3 significant figures.

(a) Find the lower and upper bounds of the rectangle’s length and width.

Upper bound of length = 152 + 0.5 = ...... Upper bound of width = 10.7 + ...... = ...
Lower bound of length = 152 — ... .. = ... Lower bound of width = 10.7 —0.05 = ......
(4 marks)
(b) Calculate the maximum perimeter of the rectangle. | Add together the upper
bounds of each of the sides.
............ (2 marks)

The formula for the speed (S) of a car is given by S = % You will need to use

problem-solving skills
throughout your exam

D = 142km correct to 3 significant figures. - be prepared!

T = 2.4 hours correct to 1 decimal place.

where D is the distance travelled in km and 7 is the time taken.

By considering bounds, what is the minimum speed in km/h of the car?
Round your final answer to 1 decimal place.

To calculate the minimum speed, you need to

Lower bound of distance = ...... divide the lower bound of the distance by the
upper bound of the time. This combination
Upper bound of time = ...... gives you the smallest possible answer.

Lower bound of distance
Upper bound of time

= ... S km/h (1 d.p.) (3 marks)

x=a-b You will need to use
problem-solving skills
throughout your exam
b =15 correct to 2 significant figures. - be prepared!

a = 20.3 correct to 1 decimal place.

Calculate the upper bound of x. Round your final answer to 3 significant figures.

............ (4 marks)
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Accuracy and error

The length of a piece of string is measured to be 12.3 cm, correct to 1 decimal place.
(a) What are the upper and lower bounds of the length?

Upper bound =123 + 0.05 = ............

Lower bound = ......... — = (2 marks)
.. . This inequality is not ‘equal to’

(b) Complete this inequality as the largest number this can

............ < length of string < ............ be is actually 12.34999... (1 mark)
The circumference of a circle is 35mm, rounded to the nearest 5mm.
(a) Find the upper and lower bounds of the [Circumference = 7 x diameter ]

diameter of this circle.

Upper bound of diameter = ~———= = ..., ...

Lower bound = % = . (3 marks)
(b) Complete the inequality

............ < diameter < ............ (1 mark)

The acceleration of an object is 10m/s?, correct to the nearest integer, and its mass
1s 50.5kg, correct to 1 decimal place.

(a) Calculate the upper and lower bounds of the object’s force. [Force = mass x acceleration ]

Upper bound = ......... X105 = ...
Lower bound = 50.45 X ......... = (2 marks)
(b) Hence, or otherwise, calculate the force to a To how many significant figures
suitable degree of accuracy. do you need to round the upper
A — 500 ; and lower bounds so that you ) K
nswer = S50O0N (......... s.f.) get the same values? (2 marks)
A lift can carry 750 kg measured to 2 significant figures. The average weight of a person
in the lift is 70 kg measured to the nearest 10kg.
What is the greatest number of people that can be safely carried in the lift?
............ (3 marks)
A package in the shape of a cube, weighing 948 g, correct to
3 significant figures, is put on a table. It has side length | yo,, will need to use
0.3m, rounded to the nearest cm. problem-solving skills
Pressure (pa) is given by the formula P = % throughout your exam
where Fis measured in N and 4 in m? - be prepared!
(a) Find the maximum and minimum pressure the package exerts on the table.
(3 marks)
(b) Write down the value of P to a suitable degree of accuracy.
(2 marks)

11
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Surds 1

Express the following in the form a3, where a is an integer.

(b) V75 +300 =4 ...... X V3 +q ... XV3=.4/3+..43 [Youcanaddthese }
surds together.
= 43 (2 marks)
When you multiply va x va
(© V3x43x43 {you geta. }
-3 (1 mark)

(d) 4/48 +2V12 =4 x | ...... X3+ 2 x ... X3 =16Y3+../3 =../3 (2 marks)

Rationalising means ‘getting rid’ of
the surd in the denominator.

V6 _ ...
(@) % x V6~ 6 [Multiply the numerator and denominator by \/3] (1 mark)
b) - x Voo
T
© o (1 mark)
& & 4 V5 _ ... N .
d ==—==—=X == == Sometimes it helps to simplify the (2 marks)
”1220 25 5745 ... denominators first.
© F = (2 marks)
Showthat6;§\/§:6\/§1m Va x Vb = Jab
6+V5 ... _...+V40 42+ .10 .42+ ..410 (2 marks)
I - 8 - 4
Calculate the length of the diagonal AC in this rectangle.
Write your answer in the form avbh where a and b are [ you will need to use
integers. problem-solving skills
4 B throughout your exam
- be prepared!
V2em [Pythagoras’ theorem ]
D C
\/ﬁ cm
............ (3 marks)
Calculate the area of a triangle with perpendicular height Y10 m and base % m.
Write your answer in the form 761, where a and b -
are integers You will need to use
gers. problem-solving skills
throughout your exam
- be prepared!
............ (3 marks)
Rationalise the denominator of 5447
V7 +1
5447 V7 =1 _
V7 +1 7 =1 (3 marks)
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Counting strategies

Han

(a) List the possible 3 digit numbers he can make.

Tom has 3 numbered cards.

(123), (132), (2....... ), (2...... ). (B...... ), (e ) (1 mark)

e e (1 mark)

In a restaurant, Claire has the choice of 4 starters,
3 mains and 5 desserts. How many possible
outcomes are there if Claire has to pick one
starter, main and dessert?

If you have x ways for choice 1,
y ways for choice 2, and z ways
for choice 3 then there are xyz
ways for all three choices.

4 X X i, = (2 marks)

Rohan has three coloured counters. He needs to pick two counters. How many possible
combinations are there?

How many ways are there of picking the 1st counter?
Now a counter has been picked, how many ways are there
of picking the 2nd counter?

(2 marks)

(a) A safe has numbers 0-5. The safe needs three digits to unlock it.

Owen says there are 6 X 5 X 4 ways of picking 3 digits. | You will need to use
Nim says there are 6 X 6 x 6 ways of picking 3 digits. | Problem-solving skills

Who is correct and why? throughout your exam
- be prepared!

...................................................................................................... (2 marks)
(b) Another safe has numbers 0-5 and letters A—N. This safe needs one number and
two letters to unlock, of which each number and letter can only be used once.
How many possible outcomes are there?
How many letters are
Number Letter Letter left to choose from?
6 X 14 X ... = . You will need to use
problem-solving skills
throughout your exam
- be prepared! (2 marks)
There are 12 players left to be picked from for the starting line-up of a football match.
The coach needs to pick 4 players. How many different ways can he do this?
............ (2 marks)

13
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Problem-solving practice 1

Y . Lo o2 _ Ay
W,y | Findnwhen42x875=2 i
/1 Write 4 and 8 as powers of 2.
N 2 o

27 x 27 =2"

2 =2

M= ... 4 marks
F o . ( )
v'”" 2 1 astronomical unit, the distance between the Sun and Earth, is 1.5 x 10 km.

The distance between Earth and Neptune is 29 astronomical units.

(a) What is the distance between Earth and Neptune in km?
Give your answer in standard form.

29 X . = e km (2 marks)

(b) The distance between Mars and Venus is 8 X 107! astronomical units.
What is this distance in km, in standard form?

e X o = km (2 marks)
9,
." ‘3 3 Two toy cars are started from the same point on a circular track at different speeds.
- Car A and car B take 24 and 40 seconds, respectively, to complete the track.
m@ After how long will the cars next pass the start point at the same time?
[Find the HCF of 24 and 40. ]
............ (2 marks)
Y

8§ 4 There are 500 pupils in a school. They travel there by car, bicycle or by walking. % of
the children cycle to school. 3 of those who cycle are girls. The number of girls coming
to school by car is twice the number who cycle. 175 children walk, of those 60 are boys.
How many boys come to school by car?

It may help to draw a 2-way table Bicycle  Car Walk Total
7 0f 500 = 125 Girls | |||
% of 125 = ... BOYS ....................................
Each part of the question helps you to Total 125 500
fill in the table
............ (4 marks)

14
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Problem-solving practice 2
@ 5 A lawn, in the shape of a parallelogram, has the dimensions shown.
) Sued)

4.8 X 10°m 3.5X 10*m

—
1.2 X 10°m

(a) What is the perimeter of the lawn? Give your answer in standard form.

(b) What is the area of the lawn? Give your answer in standard form.

ﬁ 6 The resistance (ohms), of an electrical component is measured by the formula

) eled) R=7

V= 350 volts, correct to 2 significant figures.

I =15 amps, correct to the nearest amp.

(a) What are the minimum and maximum possible values for the resistance?

@ 7 What are the next two terms of the following geometric sequences?

(a) 3V5,15,15V5,75, ......... e

(b) 2V3,12,24V3, 144, ......... R

(2 marks)

(2 marks)

(3 marks)

(2 marks)

(2 marks)

(2 marks)

15
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Algebraic expressions

“ 1 (a) Simplifyx+x+x+x

= ... X [Count how many xs there are.] (1 mark)

(b) Simplifyx+x+y+y+y

= e X+ Y [Count the xs and ys separately. ] (1 mark)
"%
& 2 (a) Simplify2x+y+3x+2y
= ... X+ ... % Ring round each term including its (1 mark)
+ or — sign and collect ‘like’ terms.
(b) Simplify3a—b—a—3b
= ... a— ... b [Be careful with minus signs - b -3b= ?] (1 mark)
(c) Simplify 3p> +2p +4p> — 5p
= ... |2 S P [Remember that p? and p are not ‘like’ terms. ] (2 marks)
) 3 (a) Simplify 2x X 3
N a) Simplh X X 3X
P plity
=2X3 X x XX [Multiply the numbers first, then the letters ]
\_—V——/ \—-\/—_/
= (1 mark)
(b) Simplify 3xy? x 5x%y
=3X5 X xXx X y?Xy [Rememberthatxisxl.]
\_—w—_l \_—w—_l N
T T R (2 marks)
(c) Simplify 7a’b’c X 5ab*c?
= e (2 marks)
LY 3
Y . o 4x
4 (a) Simplify =— /\
"“" (a) plity 5 V.
[Divide top and bottom by 2. ]= % Divide top and bottom by
common terms.
=2...... (2 marks)
_ 1 4y2
(b) Slmphfym
_ 12 X x X x X XX XxXyXy —
T XXX XX XX yXyXyXyXy [Dlwdetopand bottom by3.]
_ 4
T (2 marks)
o 25Xy
(c) Simplify 10 x4y2z* You will need to use
problem-solving skills (2 marks)

PROBLEM T throughout your exam
SOLVED! - be prepared!

16
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Expanding

Nailed it! [ |

brackets

Expand §(2x +3
(a) Expan \(_ic ) Multiply the term in front by
= x4 each term in the brackets. (1 mark)
. N
(b) Expand 3x(2x — 5) (¢) Expand 2a*(3a — 7)
= .. — ...x (1 mark) = . (1 mark)
(a) Expand and simplify
RS RN
22x+3)+3(5x 1)
= .. X+t ...+ ..x— ..
Multiply out each of the brackets,
= ..x+ .. then collect the like terms. (2 marks)
(b) Expand and simplify Remember (¢) Expand and simplify
PR PN
4B3x=2)=5@2x—1) -5x-1=+5 32— 5b) +4(2b + 3)
= ..X— ...— X+ .. [Multiply out each bracket.] = (2 marks)
=X T [Collect like terms.] (2 marks)
a) Expand and simpli (Multiply the:
(a) Expand and simplify
v L First terms
NN Outside terms
(x +3)(x+2 Inside  terms
I Last terms
0
=X+ ..x+ ..x+ .. /&FO”_
L method )
=X+ ..x+.. (2 marks)
(b) Expand and simplify (x — 3) (x + 4)
=x24+ x— ..x— ..
=xZ2+ ..x— .. (2 marks)
(¢) Expand and simplify (2x — 5) (x — 3) [Remember -x-isa +.]
— 2 _ —
X X T X [Collectliketerms.
=..xZ— ...x+ .. (2 marks)
(d) Expand and simplify 3x — 1) 2x + 5)
T (2 marks)
You may prefer the grid method to expand two You will need To ose
brackets, e.g. Expand (x + 5) 2x — 3) problem-solving skills
throughout your exam
X +5 Multiply terms together to - be prepared!
fill in each box, then add
Oy the terms together.
-3 = ... X+ X=X —
= ...X 4+ ..x— .. (2 marks)

ALGEBRA
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Factorising

Factorise 10x + 15 What is common to both terms? Bring

=5(.x+ ..) this out, in front of the brackets.

Factorise 6x — 18 Then ask, what do | need to multiply this

by to get 10x and then 15?
=6(..x—...)

Factorise x> — 7x

=x(... —...) [Sometimes it is a letter that is common to both. ]

Factorise 12x2 + 15x

=3x(..x+ ...) [Sometimes itis a letterand a number!]

Factorise 9xy — 12x?

Factorise x> + 7x + 12

=Kx4+...)Kx+..) [A quadratic factorises into 2 brackets.]

[These numbers need to multiply together to make 12, but add together to make 7. ]

1 2
Factorise x* = 6x + 8 The two numbers need to multiply together to get +8,
=Kx—-..)K~— ) but add together to get —-6. (Remember - x —isa +!)
Factorise x* = 3x — 10 Remember to check your answer by multiplying out
=G+ ..)—..) the brackets to get back to the question.

Factorise x> + 2x — 15

] 2 (
Factorise 2x* + 7x + 3 The numbers must multiply together to get +3, but
=0@x+ ..) K+ ..) also the inside terms added to the outside terms
5 must make +7x.
\ J
Factorise 3x> —2x -5 p N
The 2 numbers multiply together to get -5; inside
= (Sw) _and outside terms add to get -2x. )
Factorise 5x* — 14x — 3
= (.. )G )
Factorise x* — ? [A special case called 'the difference of two squares. J
x+ ...... ) (x — ...... )
Factorise 4x> — 9)? The 2 brackets will have the same terms but different
signs so that the inside and outside terms cancel out.
2x ...... ) (2x ... )

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)
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Linear equations 1

L
4
; 1 (a) Solve2x—-5=3 [Add 5 to both sides.]
EX= s [Divide both sides by 2.]
X = .. (2 marks)
[Check your answer is correct by substituting it back into the question! ]
(b) Solve 1l +3x=7
3y = [Subtract 1 from both sides.]
X = ..
X = .. [Divide both sides by 3.] (2 marks)
(c) Solve 3(2x — 3) =4 | Multiply out (d) Solve 15=32x + 3)
X ==
X =
X = .. (2 marks) X = i (2 marks)
%
8§ 2 (a) Solve3x+2=x+11
!
2 =1 [Subtractxfrom both sides.]
X =L [Subtract 2 from both sides.]
= [Now divide by the number ofxs.] (2 marks)
(b) Solve2x—1=5x-16 (¢) Solvebx —5=4x-1
—1=..x-16 [Subtract 2x from both sides.]
ST X [Add16tobothsides.] X=
X = .. (2 marks) (2 marks)
0
"! 3 (a) Solve2 —3x=-1 (b) Solve 5 —2x=2x-3
4 . [Add 2x to both sides.]
2 =—1+ 3x [Add3xt0bothsides.] 5=..x-3
_ [Add 3 to both sides.j
.. = 3x [Addltobothsides.] ree T e X
X = .. [Now divide by 3.] X = .. Now divide by the
number of xs.
(2 marks) (2 marks)

(¢) Solve4 —3x=10— 5x

4 4+ ...x=10 [Add 5x to both sides.]
X = L [Subtract 4 from both sides.j
X = ... [Divide by the number of xs.] (2 marks)

(d) Solve 6 —=2x=x-3 You will need to use

problem-solving skills
PROBLEM throughout your exam
SOLVED! - be prepared!

X = ... (2 marks)
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Linear equations 2

(a) Solvez =4 (b) Solve 5 =17
X = ... [Multiply both sides by 5.] (1 mark) a= .. (1 mark)
(a) Solve 5+ % =8 [Subtract 5 from both sides.] (b) Solve2 = % -4
% = .. [Multiply both sides by z.]
X = .. (2 marks) a= .. (2 marks)
6 (a) Solve*3Z=1
X—2=.. [Multiply both sides by 3.]
X = .. [Add 2 to both sides.] (2 marks)
(b) Solve7=%71 + 3
=X E ! [Subtract 3 from both sides.]
Lo=x =1 [Multiply both sides by 2.]
=X [Add 1 to both sides.] (2 marks)
(© Solve4+X53 =1
X = .. (2 marks)

7 (a) The perimeter of the rectangle is 18 cm, find the value of x.

2x —2)+ 2(x+ 3) =18 [ Expand brackets. ]
xX—2
X=X+ =16 [Collectliketerms.]
x+3 _ )
(Diagram not accurately drawn) Xt =18 [SOIVE the equatlon.j
You will need to use eXT
problem-solving skills i
X=..cm
throughout your exam
- be prepared! (3 marks)
(b) Find the size of the smallest angle in the triangle below. You will need to use
problem-solving skills
Remember the angles in throughout your exam
a triangle add up to 180°. - be prepared!
............ ° (3 marks)





