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B. Factorising quadratics

You need to be able to factorise quadratic expressions of the form ݔࢇଶ + ݔ࢈ + .ࢉ

If the coefficient of ݔଶ is 1, look for a factorisation of the form (ݔ − ݔ)( − and  The numbers .(ݍ

.࢈ and they add up to ࢉ are such that their product is ݍ

Worked example 1
Factorise ݔଶ − ݔ7 + 12

Solution Comments

ଶݔ − ૠݔ +  Look at factors of . You need two negative

numbers to give +12.

12 = ( − 1) × ( − 12)

= ( − 2) × ( − 6)

= ( − 3) × ( − 4)

= ݔ) − ݔ)(3 − 4) −3 and −4 add up to −ૠ.

If the coefficient of ݔଶ is not 1 ଶ, you need to adapt this procedure slightly. First look for twoݔ

numbers that multiply to ࢉࢇ and add up to ࢈. Then split the middle term and factorise in pairs.

Worked example 2
Factorise 6ݔଶ + ݔ11 − 10

Solution Comments

 × ( − ) = − 60 You need two numbers that multiply to
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−60 and add up to 11. This means you

need one positive and one negative

number, with the positive number being

larger.

The two numbers are −4 and 15

( − 4 + 15 = 11)

Look at factors of 60:

−60 = ( − 1) × 60

= ( − 3) × 20

= ( − 4) × 15

ଶݔ6 + ࢞ − 10 = ଶݔ6 − ࢞ + ࢞ − 10 Split the middle term: 11ݔ = − ݔ4 + ݔ15

= ݔ3)ݔ2 − 2) + ݔ3)5 − 2)

Factorise in pairs: The first two terms

have a common factor 2ݔ and the last two

terms have a common factor 5.

= ݔ3) − ݔ2)(2 + 5) Finally, take out the common factor

ݔ3) − 2).

An alternative method is to simply look for numbers that work. If the coefficients are small prime

numbers this can be quite quick, but otherwise the method shown in Worked example 2 is more

efficient.

Worked example 3
Factorise 5ݔଶ + ݔ9 − 2

Solution Comments

ଶݔ5 + ݔ9 − 2 = (ݔ)(ݔ5) The only way to factorise 5 is 5 × 1.

= ݔ5) − ݔ)(1 + 2) The missing numbers in brackets are 1 and 2.

One is positive one is negative.

Try possible combinations until you find one that

gives the middle term +9ݔ.

Before you use one of these methods, you should check whether there is a common factor that
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can be taken out of all three terms. For example:

ଶݔ7 − ݔ35  +  42 = ଶݔ)7  − ݔ5  +  6)

= ݔ)7  − ݔ)(2  −  3)

A special example of factorising a quadratic is the difference of two squares:

ܽଶ − ܾଶ = (ܽ − ܾ)(ܽ + ܾ)

Worked example 4
Factorise 9ݔଶ − 25

Solution Comments

ଶݔ9 − 25 = ݔ3) − ݔ3)(5 + 5) .and 25 is the square of 5 ݔଶ is the square of 3ݔ9
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EXERCISE B

Factorise these expressions:

ଶݔ + ݔ2 − 3

ଶݔ − ݔ2 − 35

ܽଶ − 8ܽ − 20

ܾଶ + 13ܾ + 40

ଶݔ2 − ݔ4 − 30

ଶݔ5 + ݔ5 − 30

ଶݔ2 − ݔ4 − 16

ଶݔ3 − ݔ18 + 27

ܾଶ − 81

݇ଶ − 100

ଶݕ16 − 49

ଶݔ36 − 81

ଶݔ3 − ݔ14 − 5

ଶݔ2 − ݔ − 3

ଶݔ5 − ݔ14 − 3

ଶݔ2 + ݔ − 10

ଶݔ6 − ݔ5 + 1

ଶݔ15 + ݔ13 + 2

ଶݔ6 − ݔ − 15

ଶݔ10 + ݔ − 21

1 a

b

c

d

2 a

b

c

d

3 a

b

c

d

4 a

b

c

d

e

f

g

h
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Gateway to A Level – GCSE
revision

E. Types of numbers

There are many different types of number and it is very important that you know some of the

labels applied to them:

ℕ Natural numbers {…1,  2,  3,  4…}

ℤ Integers {… − 3, − 2, − 1,  0,  1,  2,  3…}

ℚ Rational numbers ቊ… −
3
5
,  0,  5.3,  6,  

43 984
865

…ቋ

ℚ Irrational numbers ൛… − 2√ ,  1 − 3√ , ൟ…ߨ 

ℝ Real numbers ቊ… − 2√ ,  0, ,ߨ   5.3,  6,  
43 984
865

…ቋ

The rational numbers are any numbers that can be written as a fraction of two integers.

Irrational numbers cannot be written as a fraction of two integers. The main irrational numbers

that you know at the moment are surds and anything involving π.

The real numbers comprise all numbers you have met so far. If no other indication is given,

assume that you are working with real numbers.
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EXERCISE E

Number ℕ ℤ ℚ ℝ

a 0 ✓ ✓ ✓ ✓

b 1

c 1
3

d −6

e −1.5

f 0.3̇

g 2√

h 25√

i ߨ + 2

Tick the boxes to indicate which sets of numbers the numbers are in. The first one has
been done for you.

1
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A function is a rule that assigns to each input value a unique output value. To evaluate a function

at a particular value, you substitute the given value into the algebraic expression.

Although you will be allowed to use your calculator in examinations, it is important that you are

confident about rules of arithmetic so that you can apply them to algebraic expressions.

If fሺݔሻ ൌ 2ݔ െ find ,ݔ3

Solution Comments

a
fሺ7ሻ ൌ 7ଶ െ 3 ൈ 7

ൌ 49െ 21

ൌ 28

Substitute ݔ ൌ 7 into ݔଶ െ .ݔ3

b

fሺ െ 2ሻ ൌ ሺ െ 2ሻଶ െ 3 ൈ ሺ െ 2ሻ

Substitute ݔ ൌ െ 2 into ݔଶ െ .ݔ3

ൌ 4 6

ൌ 10
Be careful with negatives: ሺ െ 2ሻଶ ൌ 4 and

െ3 ൈ ሺ െ 2ሻ ൌ  6

c Substitute ݔ ൌ
1
2

 into 2ݔെ .ݔ3

fሺ7ሻa

fሺ െ 2ሻb

fቆ
1
2
ቇc

A Level Mathematics for OCR A file:///C:/Users/skannan/Desktop/Soorya/Production/20200702/9781316...

1 of 4 7/2/2020, 12:55 PM

© Cambridge University Press 2017



fቆ
1
2
ቇ ൌ ቆ

1
2
ቇ
ଶ

െ 3 ൈ
1
2

ൌ
1
4
െ
3
2

ൌ
1
4
െ
6
4

ൌ െ
5
4

Make sure you are comfortable with the arithmetic

of fractions.

You also need to simplify functions when the input is itself a function of ݔ.

If fሺݔሻ ൌ 2ݔ െ find ݔ3

Solution Comments

a

fሺ2ݔሻ ൌ ሺ2ݔሻଶ െ 3 ൈ ݔ2

Substitute 2ݔ into 2ݔെ .ݔ3

ൌ ଶݔ4 െ ݔ6 Make sure you square all of 2ݔ:ሺ2ݔሻଶ ൌ ଶݔ4

b

fሺݔ  1ሻ ൌ ሺݔ  1ሻଶ െ 3 ൈ ሺݔ  1ሻ

Substitute ݔ  1 into ݔଶ െ .ݔ3

ൌ ଶݔ  ݔ2  1െ ݔ3 െ 3

ൌ ଶݔ െ ݔ െ 2

Expand: ሺݔ  1ሻଶ ൌ ሺݔ  1ሻሺݔ  1ሻ ൌ ଶݔ  ݔ2  1

c

fሺ െ ሻݔ ൌ ሺ െ ሻଶݔ െ 3 ൈ ሺ െ ሻݔ

Substitute െݔ into ݔଶ െ ݔ3

ൌ ଶݔ  ݔ3 Be careful with negatives: ሺ െ ሻଶݔ ൌ ଶ andݔ

െ3 ൈ ሺ െ ሻݔ ൌ  ݔ3

fሺ2ݔሻa

fሺݔ  1ሻb

fሺ െ ሻcݔ
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fሺݔሻ ൌ ሺ2െ ሻ2 atݔ3

fሺ1ሻ

fሺ െ 4ሻ

fቆ
1
6
ቇ

gሺݔሻ ൌ 3െݔ ݔ2  1 at

gሺ3ሻ

gሺ െ 1ሻ

gሺ0ሻ

hሺݔሻ ൌ ݔ2 െ 1√  at

hሺ5ሻ

hቆ
1
2
ቇ

hሺ13ሻ

fሺݔሻ ൌ
1

3െ ݔ4
 at

fሺ1ሻ

fሺ െ 3ሻ

fቆെ
1
4
ቇ

gሺݔሻ ൌ
2

5െ √ଶݔ
 at

gሺ െ 1ሻ

gሺ2ሻ

gሺ െ 2ሻ

hሺݔሻ ൌ
ݔ3  2
ݔ െ 4

 at

hሺ0ሻ

a

i

ii

iii

b

i

ii

iii

c

i

ii

iii

d

i

ii

iii

e

i

ii

iii

f

i

1 Without using a calculator, evaluate each function at the given values.
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hቆ
2
3
ቇ

hሺ6ሻ

Simplify each function for the given inputs.

fሺݔሻ ൌ ݔ2  5 at

fሺݔ െ 1ሻ

fሺݔ  2ሻ

fሺ3ݔሻ

gሺݔሻ ൌ 4െ at ݔ3

gሺ െ ሻݔ

gሺݔ െ 2ሻ

gቆ
1
3
ቇݔ

hሺݔሻ ൌ 2ݔ ݔ2 െ 3 at

hሺ2ݔሻ

hሺݔ  3ሻ

hሺݔ െ 1ሻ

fሺݔሻ ൌ 4െ ݔ െ at 2ݔ2

fሺݔ െ 3ሻ

fሺ െ ሻݔ

fሺ െ ሻݔ2

gሺݔሻ ൌ
1

3െ ݔ2
 at

gሺݔ  1ሻ

gሺݔ െ 1ሻ

gቆെ
1
2
ቇݔ
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You need to be able to evaluate positive, negative and fractional powers.

Evaluate:

Solution Comments

a ሺ െ 4ሻ ൈ ሺ െ 4ሻ ൈ ሺ െ 4ሻ Write the exponent form as repeated

multiplication.

ൌ 16 ൈ ሺ െ 4ሻ ൌ െ 64 Evaluate in parts.

b ቆ
2
3
ቇ
ଶ

ൌ ቆ
2
3
ቇ ൈ ቆ

2
3
ቇ ൌ

4
9

െଶݔ ൌ
1
ଶݔ

, so evaluate ቆ
2
3
ቇ
ଶ

 first …

∴ ቆ
2
3
ቇ
െଶ

ൌ
9
4

… and then take the reciprocal.

c 64
ଵ
ଷ ൌ 64య

√ ൌ 4 The power 
1
3

 means cube root.

You should also know the rules for working with powers:

ݔ ൈ ݔ ൌ ݔ
ݔ

ݔ
ൌ െݔ ሺݔሻ ൌ ݔ

ሺ െ 4ሻଷa

ቆ
2
3
ቇ
െଶ

b

64
ଵ
ଷc
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Simplify:

Solution Comments

a
ଷݔ ൈ ହݔ

ଶݔ
ൌ
଼ݔ

ଶݔ
Add powers when multiplying.

ൌ ݔ Subtract powers when dividing.

b ሺݔଷሻ
ସ
ൊ ሺݔହሻ

ଶ
ൌ ଵଶݔ ൊ ଵݔ Multiply powers.

ൌ ଶݔ Subtract powers when dividing.

ଷݔ ൈ ହݔ

ଶݔ
a

ሺݔଷሻ
ସ
ൊ ሺݔହሻ

ଶ
b

A Level Mathematics for OCR A file:///C:/Users/skannan/Desktop/Soorya/Production/20200702/9781316...

2 of 4 7/2/2020, 12:55 PM

© Cambridge University Press 2017



ݔ ଶ is always larger thanݔ

3 ൈ 5 ൌ 15

6ଵସ ൌ 6 ൈ 6ଵଷ

1ଽଽ ൌ 1

0ସ ൌ 1

9 ൌ 7ଽ

2ସ  2ସ ൌ 2ହ

3ସ  3ସ ൌ 3ହ

Evaluate without a calculator:

5 ൈ 2ଷ

ቆ
2
3
ቇ
ଷ

ቆെ
1
4
ቇ
ଶ

ቆെ
5
3
ቇ
ଷ

Evaluate the following without a calculator, leaving your answers as a fraction where
appropriate:

4
ଵ
ଶ

8
ଵ
ଷ

10000.ହ

81.ଶହ

ቆ
1
25
ቇ

ଵ
ଶ

ቆ
9
16
ቇ

ଵ
ଶ

8
ଶ
ଷ

a

b

c

d

e

f

g

h

2

a

b

c

d

3

ii

b i

ii

c i

ii

d iii

a    i

1 Are these statements true or false?
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25
ଷ
ଶ

1002.5

810.75

ቆ
1
16
ቇ

ହ
ସ

ቆ
8
27
ቇ

ହ
ଷ

8
െ
ଵ
ଷ

49
െ
ଵ
ଶ

ቆ
16
9
ቇ
െ
ଵ
ଶ

ቆ
9
16
ቇ
െ
ଷ
ଶ

Simplify:

ଷݔ ൈ ହݔ ൈ ଶݔ

ݔ

ଶݔ ൈ ଷݔ

ሺݔଶሻ
ଷ
ൈ ହݔ

ସݔ

ݔ

ሺݔହሻଶ ൈ ଷݔ

Write 64 2√  in the form 2.

Write 81య
√  in the form 3.
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A surd (also called a root or a radical) is any number of the form ܽ  ܾ ܿ√  where ܽ, ܾ and ܿ are

fractions or whole numbers.

The most important rule of surds deals with their product:

ܾܽ√ ൌ ܽ√ ܾ√

There is no equivalent for the sum. In general:

ܽ  ܾ√ ് ܽ√  ܾ√

You can collect square roots of the same number together, so, for example:

3 2√  5 2√ ൌ 8 2√ .

One very useful tool for simplifying square roots is to take out any square factors of the number

being square rooted. For example:

18√ ൌ 9 ൈ 2√ ൌ 9√ ൈ 2√ ൌ 3 2√ .

Write ൫ 6√  2√ ൯
ଶ
 in the form ܽ  ܾ 3√ .

Solution Comments

൫ 6√  2√ ൯൫ 6√  2√ ൯

ൌ 6 6√ 2√  2√ 6√  2

Treat the expression as two brackets.

ൌ 8 2 12√ Simplify.
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ൌ 8 2 4√ 3√

ൌ 8 4 3√
Then put it into the required form.

EXERCISE H

Write in the form ݇ 5√ , where ݇ is a whole number:

7 5√ െ 2 5√

5√  9 5√ െ 3 5√

20√  45√

5√ െ 2൫ 125√ െ 20√ ൯

3 80√ െ 5 20√

80√  7 5√

Write in the form ܽ√  where ܽ is a whole number:

4 2√

7 3√

7√  2 7√

3√  75√

2√  8√

32√  8√

Write in the form ܽ  ܾ 3√  :

2൫3െ 3√ ൯ െ 3൫1െ 3√ ൯

൫1 3√ ൯ െ ൫1െ 3√ ൯

൫1 3√ ൯൫2 3√ ൯

൫1െ 3√ ൯൫1 2 3√ ൯

൫4െ 2 3√ ൯
ଶ

൫ 15√ െ 5√ ൯
ଶ

1

a

b

c

d

e

f

2

a

b

c

d

e

f

3

a

b

c

d

e

f
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Proportion is another word for fraction – it is a way of comparing one group to the whole quantity.

So the proportion of vowels in the alphabet is 
5
26

.

If two variables are ‘in proportion’ then if you divide one by the other the result is always the

same. i.e. if ݕ is proportional to ݔ then 
ݕ
ݔ
ൌ ݇,  a constant. You usually just rewrite this as ݕ ൌ .ݔ݇

(Sometimes you use the phrase ‘direct proportion’ for this type of relationship.)

If ܽ is proportional to ܾ, and when ܽ ൌ 6, ܾ ൌ 10, what is the value of ܽ when ܾ ൌ 34?

Solution Comments

If ܽ is proportional to ܾ then ܽ ൌ ܾ݇.

When ܽ ൌ 6, ܾ ൌ 10 so:

6 ൌ 10݇

݇ ൌ 0.6

Use the given values to find ݇.

So ܽ ൌ 0.6 ൈ 34 ൌ 20.4

There are other types of proportional relationships. For example:

ݕ means that 2ݔ is proportional to ݕ ൌ 2ݔ݇

ݕ means that ݔ is inversely proportional to ݕ ൌ
݇
ݔ

.
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Given that ݕ is inversely proportional to 2ݔ, and that ݕ ൌ 40 when ݔ ൌ 2, find an expression for ݕ

in terms of ݔ.

Solution Comments

ݕ ൌ
݇
ଶݔ

40 ൌ
݇

2ଶ
⇒ ݇ ൌ 40 ൈ 4 ൌ 160 Use the given information to find ݇.

∴ ݕ ൌ
160
ଶݔ

EXERCISE K

If ܽ is proportional to ܾ and when a ൌ 3, b ൌ 6,  find a formula for ܽ in terms of ܾ.

If ݎ is proportional to ݏ and when ݎ ൌ ݏ ,20 ൌ 15, find a formula for ݎ in terms of ݏ.

If ݔ is proportional to ݕ and when ݔ ൌ ݕ,4 ൌ 10, find ݔ when y	ൌ12.

If ݔ is proportional to ݕ and when ݔ ൌ 10, ݕ ൌ 7, find y when ݔ ൌ 25.

If  is proportional to ݍଶ and when  ൌ 5, ݍ ൌ 10,  find a formula for  in terms of ݍ.

If ݎ is proportional to ݏ√  and when ݎ ൌ 1, ݏ ൌ 4, find ݎ when ݏ ൌ 16.

Given that ݕ is inversely proportional to ݔ, and that ݕ ൌ 4 when ݔ ൌ 3, find the value of
ݔ when ݕ ൌ 2.

ܨ and 2ݎ is inversely proportional to ܨ ൌ 35 when ݎ ൌ 2. Find an expression for ܨ in
terms of ݎ.

Given that ܽ is inversely proportional to ܵ√ ,  and that ܽ ൌ 3 when ܵ ൌ 16, find the value
of ܵ when ܽ ൌ 6.

If ܿ is inversely proportional to ݀, and ܿ ൌ 12 when ݀ ൌ 3, find an expression for ܿ in
terms of ݀.

1 a

b

c

d

e

f

2 a

b

c

d
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You can describe any point in a plane relative to an origin using two numbers, which you call

coordinates. The ݔ-coordinate describes how far to the right the point is from the origin and the ݕ

-coordinate describes how far up a point is from the origin. A negative coordinate means the

point is to the left or down respectively.

You can calculate a gradient between two points, giving a measure of the steepness of the line

connecting the two points. If the gradient is positive it increases from left to right. If it is negative it

decreases from left to right. If the two points have coordinates ൫ݔଵ ଶݔଵ൯ and ൫ݕ, :ଶ൯ thenݕ,

 Key point

Gradient ൌ
ଶݕ െ ଵݕ
ଶݔ െ ଵݔ

There are also simple formulae for the point exactly half-way between two coordinates and the

distance between two points.

 Key point

Midpoint ൌ ൬
ଵݔ  ଶݔ

2
,
ଵݕ  ଶݕ

2
൰

 Tip

Notice that this is just the average of the coordinates of the two points.

 Key point

Distance between two points ൌ ሺݔଶ െ ଵሻݔ
ଶ  ሺݕଶ െ ଵሻݕ

ଶ
ට

 Tip
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This formula follows from Pythagoras’ theorem.

Point ܣ has coordinates ሺ1, 5ሻ Point ܤ has coordinates ሺ െ 3, 3ሻ

a What is the gradient of the line connecting ܣ and ܤ?

b What are the coordinates of the midpoint of ܣ and ܤ?

c What is the distance between ܣ and ܤ?

Solution Comments

a Gradient ൌ
ଶݕ െ ଵݕ
ଶݔ െ ଵݔ

ൌ
3െ 5
െ3െ 1

ൌ െ
2
െ4

ൌ
1
2

Use the formula for gradient.

b 

Midpoint ൌ ൬
ଵݔ  ଶݔ

2
,
ଵݕ  ଶݕ

2
൰

ൌ ቆ
1  െ 3

2
,
5 3
2

ቇ

ൌ ቆ
െ2
2
,
8
2
ቇ

ൌ ሺ െ 1, 4ሻ

Use the formula for midpoint.

c Distance ൌ ሺݔଶ െ ଵሻݔ
ଶ  ሺݕଶ െ ଵሻݕ

ଶ
ට

ൌ ሺ െ 3െ 1ሻଶ  ሺ3െ 5ሻଶට

ൌ ሺ െ 4ሻଶ  ሺ െ 2ሻଶට

ൌ 16 4√ ൌ 20√

Use the formula for distance.
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EXERCISE L

Find the gradient of the line connecting:

ሺ1, 4ሻ and ሺ3, 7ሻ

ሺ4, െ 2ሻ and ሺ9, 2ሻ

ሺ െ 3, െ 3ሻ and ሺ5, െ 3ሻ

Find the midpoint of these points:

ሺ1, 4ሻ and ሺ3, 7ሻ

ሺ4, െ 2ሻ and ሺ9, 2ሻ

ሺ െ 3, െ 3ሻ and ሺ5, െ 3ሻ

Find the distance between the two points:

ሺ1, 4ሻ and ሺ3, 7ሻ

ሺ4, െ 2ሻ and ሺ9, 2ሻ

ሺ െ 3, െ 3ሻ and ሺ5, െ 3ሻ

1

a

b

c

2

a

b

c

3

a

b

c
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If you are given a rule connecting the ݔ-coordinate and the ݕ-coordinate, only some points on the

plane will satisfy them. If the rule is of the form ݕ ൌ ݔ݉  ܿ then those points will lie in a straight

line with gradient ݉ and the line will meet the ݕ-axis at ሺ0,  ܿሻ.

If you are given the gradient and one point the line passes through, you can use that information

to find the value of ܿ.

If two lines have the same gradient then they are parallel.

A line has equation 3ݔ  ݕ2 ൌ 2. Find the equation of a line parallel to this line through the point

ሺ1,  2ሻ.

Solution Comments

ݕ2 ൌ 2െ ݔ3 ⇒ ݕ ൌ 1 െ
3
2
ݔ

So the gradient is െ
3
2

Rearrange into the form

ݕ ൌ ݔ݉  ܿ to find the gradient.

The required line also has gradient െ
3
2

 and

passes through the point ሺ1, 2ሻ

Parallel lines have the same

gradient.

ݕ ൌ ݔ݉  ܿ :

2 ൌ െ
3
2
ൈ 1 ܿ

⇒ ܿ ൌ
7
2

You know ݉ and one pair of (ݔ,

.values (ݕ

∴ ݕ ൌ െ
3
2
ݔ 

7
2
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EXERCISE M

Find the gradient and ݕ-intercept of these straight lines:

ݕ ൌ ݔ2 െ 7

ݕ ൌ 5െ ݔ

ݔ3  ݕ ൌ 9

ݕ  5 ൌ 3ሺݔ െ 1ሻ

ݕ5 ൌ ݔ10  1

ݕ3  ݔ2 ൌ 0

Find the equation of a line:

through ሺ1,  3ሻ with gradient 7

through ሺ2,  2ሻ with gradient െ
1
2

through ሺ0,  0ሻ with gradient െ5.

Find in the form ݕ ൌ ݔ݉  ܿ the equation of:

a line parallel to ݕ ൌ ݔ3 െ 1 through ሺ1,  1ሻ

a line parallel to ݔ  ݕ ൌ 5 through ሺ2, 4ሻ

a line parallel to 3ݔ െ ݕ2  4 ൌ 0 through ሺ0,  0ሻ.

1

a

b

c

d

e

f

2

a

b

c

3

a

b

c
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ܽ ൌ ܾ ൌ ܿ

݀ ൌ ݁ ൌ 180°െ ܽ

Parallelogram:

opposite sides are equal

opposite angles are equal

adjacent angles add up to 180°

diagonals bisect each other

Rhombus:
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A rhombus is a type of parallelogram in which all four sides are equal. There are two further

useful facts about a rhombus:

the diagonals are perpendicular to each other

the area is equal to 
݀ଵ݀ଶ
2

, where ݀ଵ and ݀ଶ are the lengths of the diagonals.

Bearings are a way of describing directions by specifying the angle measured clockwise from the

north.

The bearing of ܵ from ܲ is 052° Find the bearing of ܲ from ܵ.

Solution Comments

Draw a diagram and label required angles.

ߠ ൌ 180 െ 52 ൌ 128°

∴ ߙ ൌ 360െ ߠ ൌ 232°

Angles 52° and ߠ add up to 180° (see ‘parallel lines’).
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EXERCISE N

Find the angles at the four vertices of this rhombus:

The bearing of ܤ from ܣ is 040°. The distance from ܣ to ܥ is the same as the distance
from ܣ to ܤ, and ܥ is directly south of ܤ.

Find the bearing of:

ܤ from ܣ

.ܥ from ܣ

1

2

a

b
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You need to know this terminology:

These theorems about angles in circles can be useful in solving problems about diameters and
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tangents:

The angle in a semicircle is 90°.

Opposite angles in a cyclic quadrilateral (a quadrilateral with all four corners on the
circumference of a circle) add up to 180°.

180°

A tangent meets its radius at right angles.

1

2

3
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EXERCISE O

Find the value of the angle marked  in these diagrams, giving reasons for your answers:1

a

b

c
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There is a convention for labelling triangles with the angles in capital letters opposite the side

with the same letter but in lower case.

In a right-angled triangle the longest side is always opposite the right angle and it is called the

hypotenuse. These rules only apply to right-angled triangles:

 Key point

Pythagoras’ theorem:

ܿଶ ൌ ܽଶ  ܾଶ

Trigonometric ratios:

sinߠ ൌ
ܽ
ܿ
ൌ
opposite	side
hypotenuse

cosߠ ൌ
ܾ
ܿ
ൌ
adjacent	side
hypotenuse

tanߠ ൌ
ܽ
ܾ
ൌ
oppos
adjace

Pythagoras’ theorem also works in reverse – if you have a triangle with ܿଶ ൌ ܽଶ  ܾଶ then it is

right-angled with the right angle at ܥ.

If you know the lengths in a right-angled triangle you can then use these to find the angles. To do

this you have to ‘undo’ one of the trigonometric ratios to get just ߠ using the sinെଵ, cosെଵ or tanെଵ

buttons on your calculator.

Find the length ݔ in this diagram:
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Solution Comments

sin20° ൌ
ݔ
5

ݔ ൌ 5sin20° ൌ 1.71ሺ3s.f.ሻ

First decide which trig ratio to use. The relevant sides

are the side opposite the angle and the hypotenuse –

this means sin.

Find the angle ߠ in this diagram:

Solution Comments

tanߠ ൌ
4
3

First decide which trig ratio to use. The relevant

sides are the side opposite the angle and the side

adjacent to the angle – this means tan.

ߠ ൌ tanെଵቆ
4
3
ቇ ൌ 53.1°ቆ3	s.f.ቇ

To find ߠ you need to undo the tangent operation.
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Find the unknown lengths ܽ to ݂ :

Find the unknown angles ܣ to ܨ:

1

2

3
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A ship is 10 km east and 8 km north of a lighthouse. Find the bearing of the ship from the
lighthouse.
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You can represent vectors either by drawing arrows or by using the column vector notation.

Solution Comments

2

1

The top number shows the number of units to the right.

The bottom number shows the number of units up. The vector goes

1 unit down, so it’s a negative number.

The top number is negative, so the vector goes to the left and up.

You can add vectors by joining the endpoint of one vector to the start of another. You can use this

to express vectors in terms of other vectors.

The line  is parallel to  and 2 .

Write the vector  as a column vector.a

Represent the vector 
3

1
 on the grid.b
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Express the vector  in terms of vectors  and .

Solution Comments

2 Going from  to  is in the same direction but twice the distance

as from  to .

2

You can get from  to  by going from  to  and then from  to

.
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EXERCISE Q

Write these as column vectors:

 is parallel to  and 2 . Express  in terms of  and .

 is parallel to  and 2 .  is parallel to  and 2 .

Express in terms of  and :

c

Express  in terms of  and .

1

2 a

b

i

ii

c
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Listing all possible outcomes only helps calculate probabilities when the outcomes are equally

likely. When this is not the case, tree diagrams can help find the probabilities instead.

The rule for calculating probabilities from a tree diagram is:

multiply along branches

add between branches.

In a particular species of animal, the probability of a female offspring is 0.6. A female has two

offspring. Find the probability that there is a male and a female.

Solution Comments

There are two possible outcomes, but they are

not equally likely. So listing all possible

combinations in a table wouldn’t give the correct

answer.

In a tree diagram, the first set of branches

represents possible outcomes for the first

offspring, and the second set the possible

outcomes for the second offspring.

0.6 0.4 0.4 0.6 0.48 There are two ways to get a male and a female

offspring. Multiply along branches and add

between branches.
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The probabilities on the two sets of branches don’t have to be the same; the probabilities can

change depending on the outcome of the first event.

A bag contains 10 red balls and 12 green balls. Two balls are chosen at random and not

replaced. Find the probability that the two balls are different colours.

Solution Comments

The first ball is chosen out of 22.

The second ball is chosen out of 21; but the

probability of it being red depends on the

colour of the first ball.

10
22

12
21

12
22

10
21

0.519 There are two ways to get one red and one

green ball.

EXERCISE W

The probability that Daniel is late for school on any given day is 0.02. Find the probability
that he is late on exactly one out of two consecutive days.

A box contains 6 triangular tokens and 10 square tokens.

Two tokens are picked at random and not replaced. Find the probability that they are
both square tokens.

How does the answer change if the first token is replaced in the box?

The probability that it is windy on any given day is 0.3. If it is windy, Rosie walks to work
with probability 0.8 and cycles with probability 0.2. If it is not windy, Rosie cycles with
probability 0.9 and walks with probability 0.1. What is the probability that Rosie cycles to
work on a randomly selected day?

1

2

a

b

3
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