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GCSE-AS Mathematics Bridging Unit

THE EQUATION OF A LINE

The Equation of a Line

Objectives

know and use formulae that give diagonal straight line graphs

rearrange simple formulae

determine the equation of a straight line graph

know and use formulae that give straight line graphs parallel to the axes

know that parallel lines have equal gradients

know the relationship between gradients of perpendicular lines

find gradients of straight lines

Head Start: Straight Line Graphs - Pages 26-30.

Straight Line Graphs - Pages 7-9.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary

y x c= m + (the gradient and intercept form!)

x k= (vertical line)

y k= (horizontal line)

by drawing a triangle on a diagram

a + b = kx y

by calculation from a pair of coordinates

from the equation of a straight line graph

3



GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise A: Working out Gradients

The gradient of a line is a measure of the steepness of the line.

Find the gradients of the lines shown below:

(1) (2)

(3) (4)

(5) (6)

(7) (8)
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The gradient of a line is a measure of the steepness of the line.

Find the gradients of the lines joining the points given below,

(use the diagram to check afterwards):

(9) (1, -4) and (4, 5) (10) (-3, 4) and (5, -4)

(11) (-1, 1) and (1, 11) (12) (2, 1) and (-4, 4)

The gradient of a line is a measure of the steepness of the line.

Find the gradients of the lines joining the points given below,

(use the diagram to check afterwards):

(13) (3, -1) and (5, 9) (14) (-4, 10) and (1, 0)

(15) (5, 12) and (3, 6) (16) (-4, -3) and (2, 9)

GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise A: Working out Gradients
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise B: The Equation of a Straight Line

The equation of a straight line graphs is y = mx + c.

The value of m is the gradient.

The value of c is the y-intercept.

[Note: the form must have y as the subject i.e. y = …]

(1) Complete the table to fill in the missing entries for:

the equation, gradient and y-intercept.

EQUATION GRADIENT y-INTERCEPT

y = 3x + 7

4 -2

y = 10x – 5

y = 4 – 2x

y = 3x

(2) Complete the table to fill in the missing entries for:

the equation, gradient and y-intercept.

EQUATION WORKING GRADIENT y-INTERCEPT

x + y = 5

x + 2y = 8

3x – 2y = 4

5x – 8y = 3

6x + 2y – 15 = 0
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise B: The Equation of a Straight Line

The equation of a straight line graphs is y = mx + c.

The value of m is the gradient.

The value of c is the y-intercept.

[Note: the form must have y as the subject i.e. y = …]

For the two lines in each question:

Determine their gradients,

State the y-intercepts,

Write the equation of each line.
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise B: The Equation of a Straight Line

The equation of a straight line graphs is y = mx + c.

The value of m is the gradient.

The value of c is the y-intercept.

[Note: the form must have y as the subject i.e. y = …]

Find the equation of the missing line given the equation of the parallel line.

(7) (8)

(9) (10)

Find the equation of the line with the given gradient through the given point.

(11) gradient 2 passing through (0, 5)

(12) gradient 5 passing through (0, -3)

(13) gradient 1 passing through (0, 2)

(14) gradient -4 passing through (0, 7)

x

x

x

x

-2

3

10

2

4

-3

4

-5

y

y

y

y

y = x2 + 3

y = x2 - 3

y = x - 3

2 + 8y = x

y =?

y =?
y =?

y =?
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise B: The Equation of a Straight Line

The equation of a straight line graphs is y = mx + c.

The value of m is the gradient.

The value of c is the y-intercept.

[Note: the form must have y as the subject i.e. y = …]

Find the equation of the line with the given gradient through the given point.

(15) gradient 3 passing through (1, 7)

(16) gradient -2 passing through (5, 3)

Find the equation of the line that passes through the given points.

(17) (3, 4)   and   (5, 8)

(18) (-2, 1)   and   (3, 6)

(19) (-2, 12)   and   (1, 3)

(20) (2, 5)   and   (10, 9)

Parallel lines have the same gradient.

For each line in the question below, determine its gradient and find the pairs of lines that

are parallel.

(21) y = 3 – 2x

y = 3 – x

2x + y = 10

3x – 2y = 7

y = 1.5x + 6

x + y = 6
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise C: Investigating Perpendicular Lines

Look at the gradients of these lines and the perpendicular lines.

Verify to yourself that the gradients are correct and write down the relationship between

the gradient of a line and is perpendicular.
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To obtain the
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GCSE-AS Mathematics Bridging Unit

The Equation of a Line

P. Leary

Exercise D: Perpendicular Lines

To find a perpendicular to a gradient:

- find the reciprocal of the gradient

- change the sign

The reciprocal of b is
b

1 ;     the reciprocal of
b

a is
a

b .

Complete the table to give the perpendicular gradients:

Identify whether these lines are parallel, perpendicular or neither.

(9) y = – 2x

y =
2
1 x + 1

(10) y = 5 – 3x

3x + y = 7

(11) y = 10 – 4x

4x – y = 12

(12) y = 4x + 1

y =
4
1 x – 3

(13) y = 2x + 1

y = -2x – 3

(14) 3x + 2y = 4

2x – 3y = 4

5

-4

8

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

10

2

3

3

5

1

4
5-

2
1-

GRADIENT PERPENDICULAR
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GCSE-AS Mathematics Bridging Unit

Lines Parallel to Axes

P. Leary

Exercise E: Lines Parallel to Axes
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In each question write the equations for the three lines given:
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GCSE-AS Mathematics Bridging Unit

SIMULTANEOUS EQUATIONS

Linear Simultaneous Equations

Objectives

recognise formulae that give straight line graphs

know basic algebraic skills

appreciate that when you solve linear simultaneous equations, you find where the lines cross

solve linear simultaneous equations algebraically by elimination

solve linear simultaneous equations algebraically by substitution

identify the best method to use (substitution or elimination)

Head Start: Linear Simultaneous Equations - Pages 23-25.

Simultaneous Equations - Pages 17-19.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary

y x c= m +

solve basic linear equations

a + b = kx y

rearrange basic formulae

expand brackets
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GCSE-AS Mathematics Bridging Unit

Simultaneous Equations - Linear Simultaneous Equations

P. Leary
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GCSE-AS Mathematics Bridging Unit

Simultaneous Equations - Linear Simultaneous Equations

P. Leary

Exercise: Solving Linear Simultaneous Equations

When solving linear simultaneous equations you are finding the point of intersection

of two straight line graphs.

There are two algebraic methods of solving them: elimination and substitution.

Try to recognise which method is easier, it depends on which form the equations are

given in – the following questions break down the two methods.

Solve these linear simultaneous equations by the elimination method.

This is suitable as both equations are in the form ax + by = k.

(1) 3x + y = 3

x + 2y = -4

(2) 3x + 4y = 24

x + y = 7

(3) 3x – 2y = 12

2x + y = 1

(4) 2x – y = 4

3x – y = 5

(5) 2x – 3y = 6

3x – 2y = 14

(6) 5x + 2y = 54

2x – 5y = 10

Solve these linear simultaneous equations by the substitution method.

This is suitable as at least one of the equations are in the form y = mx + c.

(7) 2x + y = 10

y = x – 2

(8) 4x + 5y = 5

y = 2x – 6

(9) 3x + 2y = 12

y = x + 11

(10) y = 3x – 5

y = 2x – 2

Either method can actually be used however the questions are presented – all you would

need to do is change the subject of the formula to change between the methods (you

can do this if you prefer one method but is may involve a lot more work and could make

things quite difficult).
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Surds

Objectives

know key language associated with number: integer, rational and irrational

recognise surds

know the surd laws: multiplication and division only

simplify surds

rationalise the denominator is fractions containing surds

use brackets and algebraic techniques in solving mixed problems with surds

GCSE-AS Mathematics Bridging Unit

SURDS

Head Start: Types of Number - Pages 1-2 (Surd Rules Not Covered).

Types of Number - Page 3 (Surd Rules Not Covered).

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary
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Surds

P. Leary
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GCSE-AS Mathematics Bridging Unit

Surds

P. Leary

Exercise A: Basic Surds and Use of Laws in Simplifying

A rational number is a number that can be written as a fraction.

An irrational number is one which cannot be expressed exactly as a fraction.

An expression involving an irrational number is called a surd.

The surd rules allow you to re-write surds which are multiplied or divided.

The Multiplication Rule

baba ´=´

The Division Rule

b

a

b

a
=

The same ideas do not work for addition and subtraction.

Exercise 1

Work these out; the answer will be an integer!

(1) 22 ´ (2) 55 ´ (3) 1111 ´ (4) ( )2

8

(5) 332 ´ (6) 646 ´ (7) 7273 ´ (8) ( )2

52

Use the multiplication law to write these as a single surd and simplify to a rational

number, in most cases the result will be an integer.

(9) 205 ´ (10) 82 ´ (11) 327 ´ (12) 250 ´

(13) 312 ´ (14) 322 ´ (15)
3

75
(16)

2

72

Use the multiplication law to write these as a single surd (the result is irrational).

(17) 53 ´ (18) 27 ´ (19) 36 ´ (20) 65 ´
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GCSE-AS Mathematics Bridging Unit

Surds

P. Leary

Exercise B: Simplifying Surds

When simplifying a single surd you need to make the number inside the root as

small as possible.

For square roots look for factors that are square numbers and break the surd apart

and then simplify.

When you are asked to simplify two surds that are added or subtracted, simplify each

surd first and you should obtain like terms (surds) which can be collected.

Exercise 2

Simplify these surds (the result is irrational).

(1) 8 (2) 75 (3) 18 (4) 50

(5) 28 (6) 490 (7) 125 (8) 63

(9) 40 (10) 600 (11) 98 (12) 405

(13) 32 (14) 80 (15) 72 (16) 162

Simplify these surds (the result is irrational).

(17) 82 + (18) 1275 - (19) 60024 + (20) 18045 +
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GCSE-AS Mathematics Bridging Unit

Surds

P. Leary

Exercise C: Rationalising the Denominator

Some times surds appear in fractions.

Rationalising the denominator means re-writing the fraction so the bottom

number does not contain a surd (i.e. the denominator is rational).

Exercise 3

Rationalise the denominator in these surds, simplifying the answer.

(1)
2

3
(2)

5

4
(3)

3

7
(4)

7

10

(5)
15

11
(6)

3

6
(7)

6

12
(8)

2

1

(9)
3

22
(10)

2

75
(11)

11

5
(12)

5

152

Rationalise the denominator in these surds, simplifying the answer.

(13)
83

2
(14)

75

106
(15)

2

212 +
(16)

5

23 -
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Surds

P. Leary

Exercise D: Mixed Problems Involving Surds

Evaluate these squares

(1) 2)3( (2) 2)52(

(3) 2)26( (4) 2)104(

Multiply out the brackets and give the result in the form cba +

(5) )33)(32( ++ (6) )24)(27( -+

(7) )524)(56( +- (8) )233)(222( --

Multiply out the brackets and give the result in the form cba +

(9) )24)(24( -+ (10) )58)(58( -+

(11) Given that 623 +=a and 62 -=b , evaluate

(a) a + b

(b) a – b

(c) a
2

(d) ab

(12) Given that 75 +=x and 75 -=y , evaluate

(a) x + y

(b) x – y

(c) x
2

(d) xy

Work out the missing side in each triangle

?
?

(13)

10

25

(14)

152

24
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GCSE-AS Mathematics Bridging Unit

QUADRATICS

Factorising Quadratics and Solving Equations

Head Start: Factorising Quadratics and Equations - Pages 17-22.

Factorising Quadratics and Equations - Pages 20-23.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

Objectives

factorise quadratic expressions

multiply out brackets

appreciate that not all quadratics will factorise

solve quadratic equations by factorising

know that the solutions to a quadratic equation are the roots of the quadratic graph

be aware of different ways of solving quadratic equations

recognise quadratic forms which will factorise quickly, special cases:

quadratics with x as a common factor (two term)

the difference between two squares (two term)

quadratics with a common numerical factor throughout

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary

Exercise A: Factorising Quadratics

Factorising quadratics means writing the quadratic as a product of two linear

factors using brackets.

Basic I: Two Term! x as a Common Factor

Factorise these quadratics – they are a special case and can be done quickly.

(1) xx 22 + (2) xx 52 - (3) xx 82 +

(4) xx 62 2 - (5) xx 205 2 + (6) xx 96 2 -

Basic II: Two Term! The Difference Between Two Squares

Factorise these quadratics – they are a special case and can be done quickly.

(7) 12 -x (8) 362 -x (9) 1002 -x

(10) 24 x- (11) 169 2 -x (12) 22 8125 yx -

General I: Three Term! Coefficient of x
2

is One

Factorise these general quadratics, these are the basic general form.

(13) 1072 ++ xx (14) 962 ++ xx (15) 672 ++ xx

(16) 25102 +- xx (17) 1492 +- xx (18) 1892 +- xx

(19) 822 -+ xx (20) 302 -+ xx (21) 1872 -- xx

General II: Three Term! Coefficient of x
2

is Not One

Factorise these general quadratics, these are more complex.

(22) 5112 2 ++ xx (23) 7365 2 ++ xx (24) 21172 2 ++ xx

(25) 352 2 +- xx (26) 10173 2 +- xx (27) 8145 2 +- xx

(28) 472 2 -+ xx (29) 10133 2 -- xx (30) 2184 2 -+ xx

Basic III: Three Term! General Type but with Common Numerical Factor

Factorise these quadratics – they are of the general form, but there is a common numerical

factor throughout which when taken out simplifies the quadratic.

(31) 30162 2 ++ xx (32) 15105 2 -+ xx (33) 123 2 -x
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Factorising Quadratics and Solving Equations

P. Leary

Exercise A: Factorising Quadratics

Factorising quadratics means writing the quadratic as a product of two linear

factors using brackets.

Mixed Quadratics

Factorise these quadratics.

(34) 2762 -+ xx (35) 642 -x (36) 35122 +- xx

(37) 252 2 ++ xx (38) xx 22 - (39) 1892 ++ xx

(40) 144 2 +- xx (41) 273 2 +- xx (42) 254 2 -x

(43) xx 64 2 - (44) 33 2 -x (45) 4282 2 -+ xx

(46) 103 2 -- xx (47) 752 2 -+ xx (48) 273 2 ++ xx

(49) 10337 2 -- xx (50) 100404 2 +- xx
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary

Exercise B: Quadratic Equations

Factorising can be used to solve a quadratic equation (providing the quadratic will

factorise).

The equation needs to have the form quadratic = 0.

The solutions represent the roots of the quadratic i.e. the values of x where the curve

cuts the x-axis.

Solve these quadratic equations (they are questions 34-50 from the last exercise).

(1) 02762 =-+ xx (2) 0642 =-x (3) 035122 =+- xx

(4) 0252 2 =++ xx (5) 022 =- xx (6) 01892 =++ xx

(7) 0144 2 =+- xx (8) 0273 2 =+- xx (9) 0254 2 =-x

(10) 064 2 =- xx (11) 033 2 =-x (12) 04282 2 =-+ xx

(13) 0103 2 =-- xx (14) 0752 2 =-+ xx (15) 0273 2 =++ xx

(16) 010337 2 =-- xx (17) 0100404 2 =+- xx (18) 012 =+x
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Factorising Quadratics and Solving Equations

P. Leary
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Factorising Quadratics and Solving Equations

P. Leary

1

-5 -4 4 5

-5
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Factorising Quadratics and Solving Equations

P. Leary

Exercise C: Factorising and Graphs

Factorising can be used to solve a quadratic equation (providing the quadratic will

factorise).

The equation needs to have the form quadratic = 0.

The

Match these quadratic graphs to the quadratics/equations from the last exercise.

solutions represent the roots of the quadratic i.e. the values of x where the curve

cuts the x-axis.

(1)

(4)

(7)

(2)

(5)

(8)

(3)

(6)

(9)

-8 8

-7 3

5

2

-9 3

-1 1

-3 -2 2 3

1 2
-6 -3
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Factorising Quadratics and Solving Equations

P. Leary

Exercise C: Factorising and Graphs

Factorising can be used to solve a quadratic equation (providing the quadratic will

factorise).

The equation needs to have the form quadratic = 0.

The

Match these quadratic graphs to the quadratics/equations from the last exercise.

solutions represent the roots of the quadratic i.e. the values of x where the curve

cuts the x-axis.

(10)

(13)

(16)

(11)

(14)

(17)

(12)

(15)

(18)

5 7

1 2

-1 5

-1 0 1 -2 -1

-4 -3 1

-1-2

-2 -1 2

0 1
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GCSE-AS Mathematics Bridging Unit

SIMULTANEOUS EQUATIONS

Non-Linear Simultaneous Equations

Objectives

know basic algebraic skills

solve quadratic equations by factorising or otherwise

obtain the y-values (know the line is easiest)

verify solutions by substitution

solve simultaneous equations by substitution

appreciate that when you solve equations simultaneously, you find where their graphs cross

solve simultaneous equations involving a line and a quadratic (to determine their crossing points)

solve simultaneous equations involving a line and a circle (to determine their crossing points)

Head Start: Topic not covered.

Topic not covered.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary

expand brackets

rearrange basic formulae

substitute numbers into algebraic expressions
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Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary
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Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

Quadratics and Lines

-15
-14
-13
-12
-11
-10
-9
-8
-7
-6
-5
-4
-3
-2
-1
0
1
2

-9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5

-8

-7

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

-3 -2 -1 0 1 2 3
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Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

Exercise A: Quadratics and Lines

Find the points of intersection of the two graphs (quadratic and line).

To do this, solve the equations simultaneously using the substitution method.

You should always end up solving a quadratic equation.

Find the points of intersection between the given curve and the line giving both the x and

the y coordinates of the solutions.

(1) y = x
2

+ 3x – 3

y = 2x – 1

(2) y = x
2

– 5x + 10

y = 3x – 5

(3) y = x
2

+ 5

y = 4 – 2x

(4) y = 2x
2

– 8x – 3

y = x + 2

(5) y = 2x
2

– 7x + 4

y = 1 – 2x

(6)
*

y = 2x
2

– 15x – 7

y = 5x –x
2

(7) y = 4x
2

+ 7x – 30

y = 7x – 5

(8) y = 2x
2

– 5x + 3

y = x + 3

*
This question is finding the intersection between two quadratic graphs, not a line and a

curve.
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Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

Quadratics and Lines

-5

-4

-3

-2

-1

0

1

2

3

4

5

6

7

-2 -1 0 1 2 3 4

-1

0

1

2

3

4

5

6

7

8

9

10

11

-2 -1 0 1 2 3 4
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GCSE-AS Mathematics Bridging Unit

Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

Find the points of intersection of the two graphs (quadratic and line).

To do this, solve the equations simultaneously using the substitution method.

You should always end up solving a quadratic equation.

Find the points of intersection between the given curve and the line giving both the x and

the y coordinates of the solutions.

(1) y = x
2

– 3x – 20

x + y = 4

(2) y = x
2

– 2x – 10

2x + y = 6

(3) y = x
2

– 2x – 3

2x + y = -2

(4) y = 2x
2

– 4x – 7

2x + y = 5

(5) y = x
2

– 4x

x + 2y = 4

(6) 7x + 2y = 14

y = x
2

– 7x + 7

Exercise B: Quadratics and Lines
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Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

GCSE-AS Mathematics Bridging Unit

Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

Circles and Lines

-5

-4

-3

-2

-1

0

1

2

3

4

5

-5 -4 -3 -2 -1 0 1 2 3 4 5

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

6

-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6
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Simultaneous Equations - Non-Linear Simultaneous Equations

P. Leary

Exercise C: Circles and Lines

Find the points of intersection of the two graphs (circle and line).

To do this, solve the equations simultaneously using the substitution method.

You should always end up solving a quadratic equation.

Find the points of intersection between the given curve and the line giving both the x and

the y coordinates of the solutions.

(1) x
2

+ y
2

= 100

y = 3x + 10

(2) x
2

+ y
2

= 25

y = x – 7

(3) x
2

+ y
2

= 17

y = 4x

(4) x
2

+ y
2

= 20

y = 10 – 2x

(5) x
2

+ y
2

= 10

y = 3x + 10

(6) x
2

+ y
2

= 169

2y = 3x – 39
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GCSE-AS Mathematics Bridging Unit

QUADRATICS

Completing the Square

Objectives

be able to complete the square for basic quadratics

solve quadratic equations by completing the square

be aware of different ways of solving quadratic equations

know how the completed square form relates to the graph (how to get the vertex)

match quadratics to their graphs and vice-versa through key features

Head Start: Topic not covered.

Topic not covered.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary
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Quadratics - Completing the Square

P. Leary
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Quadratics - Completing the Square

Exercise A: Algebraic Method

Completing the square is another way of writing a quadratic.

The completed square form is useful as it gives you information about where the

bottom (or top) of a quadratic graph is.

Completing the square can also be used to solve quadratic equations.

Complete the square for these basic quadratics.

All of these quadratics will factorise.

(1) 862 +- xx (2) 322 -+ xx

(3) 20122 ++ xx (4) xx 42 +

(5) 6322 -- xx (6) 1522 -- xx

(7) xx 62 - (8) 2142 -+ xx

(9) 762 -- xx (10) xx 22 -

(11) 21102 +- xx (12) 2762 -+ xx

(13) 342 +- xx (14) 982 -- xx

Complete the square for these basic quadratics.

These quadratics will not factorise but some do have roots.

(15) 222 -- xx (16) 342 -+ xx

(17) 1362 +- xx (18) 30102 ++ xx

Complete the square for these harder quadratics.

The two quadratics here will factorise (they are a special case!).

(19) 16122 2 +- xx (20) 63123 2 -- xx

P. Leary
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Quadratics - Completing the Square

Exercise B: Solving Quadratic Equations by Completing the Square

Completing the square can be used to solve quadratic equations.

Solving the equation will find the roots of the quadratic graph.

The roots of a graph are where they cross the x-axis.

Solve the following equations by completing the square.

Check your answer by factorising.

(1) 0862 =+- xx

01)3( 2 =--x

(2) 0322 =-+ xx

04)1( 2 =-+x

(3) 020122 =++ xx

016)6( 2 =-+x

(4) 042 =+ xx

04)2( 2 =-+x

(5) 06322 =-- xx

064)1( 2 =--x

(6) 01522 =-- xx

016)1( 2 =--x

(7) 062 =- xx

09)3( 2 =--x

(8) 02142 =-+ xx

025)2( 2 =-+x

(9) 0762 =-- xx

016)3( 2 =--x

(10) 022 =- xx

01)1( 2 =--x

(11) 021102 =+- xx

04)5( 2 =--x

(12) 02762 =-+ xx

036)3( 2 =-+x

(13) 0342 =+- xx

01)2( 2 =--x

(14) 0982 =-- xx

025)4( 2 =--x

Solve the following equations by completing the square.

These could not be solved by factorising.

(15) 0222 =-- xx

03)1( 2 =--x

(16) 0342 =-+ xx

07)2( 2 =-+x

(17) 01362 =+- xx

04)3( 2 =+-x

(18) 030102 =++ xx

05)5( 2 =++x

Solve the following equations by completing the square.

Check your answer by factorising.

(19) 016122 2 =+- xx

02)3(2 2 =--x

(20) 063123 2 =-- xx

075)2(3 2 =--x

P. Leary

68



GCSE-AS Mathematics Bridging Unit

Quadratics - Completing the Square

-5

-1 2 5

vertex (2, -9)

-1

15

-5 -4 -3

vertex (-4, -1)

5

6

1

vertex (1, 5)

-18

-16

-2 1 4

vertex (1, -18)

P. Leary
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Quadratics - Completing the Square

Exercise C: Graphical Information From the Completed Square Form

-1

8

2 3 4

roots = 2, = 4x x

vertex (3, -1)

The completed square form is useful as it gives you information about where the

vertex (bottom or top) of a quadratic graph is.

This exercise is designed to increase your awareness of how the completed square

form relates to the graph of the quadratic.

The roots from the solution of the quadratic equation (by factorising/completing the

square/quadratic formula) are also marked as is the y-intercept.

These are graphs of ten of the quadratics from the first exercise.

For each graph write below it:

the completed square form, the factorised form, the polynomial form.

(1)

(3)

(2)

(4)

-4

-4 -2

roots = -4, = 0x x

vertex (-2, -4)

-16

-14

-3 1 5

roots = -3, = 5x x

vertex (1, -16)

-4

-3

-3 -1 1

roots = -3, = 1x x

vertex (-1, -4)

P. Leary
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Quadratics - Completing the Square

Exercise C: Graphical Information From the Completed Square Form

(5)

(7)

(9)

(6)

(8)

(10)

-9

3 6

roots = 0, = 6x x

vertex (3, -9)

-16

-8

-6

-1 3 7

roots = -1, = 7x x

vertex (3, -16)

-1

3

1 2 3

roots = 1, = 3x x

vertex (2, -1)

4

13

3

No roots!!

vertex (3, 4)

-2

16

2 3 4

roots = 2, = 4x x

vertex (3, -2)

-3

-2

-1 1 2 3

Irrational roots!

vertex (1, -3)

P. Leary
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Quadratics - Completing the Square Answer Sheet

Exercise C: Graphical Information From the Completed Square Form

-1

8

2 3 4

roots = 2, = 4x x

vertex (3, -1)

(1)

(3)

(2)

(4)

-16

-14

-3 1 5

roots = -3, = 5x x

vertex (1, -16)

-4

-3

-3 -1 1

roots = -3, = 1x x

vertex (-1, -4)

-4

-4 -2

roots = -4, = 0x x

vertex (-2, -4)

(5) (6)

-9

3 6

roots = 0, = 6x x

vertex (3, -9)

-16

-8

-6

-1 3 7

roots = -1, = 7x x

vertex (3, -16)

P. Leary
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Quadratics - Completing the Square Answer Sheet

Exercise C: Graphical Information From the Completed Square Form

(7)

(9)

(8)

(10)

-1

3

1 2 3

roots = 1, = 3x x

vertex (2, -1)

4

13

3

No roots!!

vertex (3, 4)

-2

16

2 3 4

roots = 2, = 4x x

vertex (3, -2)

-3

-2

-1 1 2 3

Irrational roots!

vertex (1, -3)

P. Leary
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GCSE-AS Mathematics Bridging Unit

QUADRATICS

The Quadratic Formula

Head Start: Topic not covered.

Quadratic Formula - Pages 23-25

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

Objectives

learn the quadratic formula

solve quadratic equations using the quadratic formula

give answers in exact form or to a specified number of decimal places

be aware of different ways of solving quadratic equations

solve problems involving quadratic equations

P. Leary

76



GCSE-AS Mathematics Bridging Unit

Quadratics - The Quadratic Formula

P. Leary
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Quadratics - The Quadratic Formula

Exercise: Solving Equations using the Quadratic Formula

Use the quadratic formula to solve these equations (all will factorise):

(1) 01582 =++ xx (2) 542 =- xx

(3) 0352 2 =-- xx (4) 0122 =++ xx

Use the quadratic formula to solve these equations, give the answer both in surd form and

also to two decimal places (these will not factorise):

(5) 0622 =-- xx (6) 0155 2 =+- xx

(7) xx -= 12 (8) 52 += xx

(9) The product of two consecutive positive numbers is 240.

Denoting the smaller number x then the problem is satisfied by the equation:

240)1( =+xx

(a) show that this manipulates to the equation:

02402 =-+ xx

(b) solve the equation using the quadratic formula to find the two numbers

(10) A garden has a length which is 5 m more than its width (width = x m).

The area of the garden is 30 m
2
.

(a) show that this problem satisfies the equation x

( + 5)x

2
+5

x
x – 30 = 0

(b) solve the equation to find the width and length of the garden

Given a quadratic equation of the form:

ax
2

+ bx + c = 0

The equation can be solved in a number of ways:

· by factorising the quadratic {not all quadratics will factorise}

· by completing the square

· using the quadratic formula

The quadratic formula finds the solutions x of the equation by substitution:

a

acbb
x

2

42 -±-
=

Always ensure that the quadratic equation is put into the form quadratic = 0 before

using the formula to try and solve it; sometimes you have to manipulate the equation.

P. Leary
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GCSE-AS Mathematics Bridging Unit

EQUATIONS

Objectives

solve linear equations:

solve quadratic equations

including brackets and unknown on both sides

where the denominators are numerical

where the unknown appears in the denominator

solve equations involving fractions:

solve equations involving algebraic fractions:

Head Start: Algebraic Fractions - Page 13 (minimal coverage).

Linear Equations - Pages 13-17.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary

Basic Equations and Equations Involving Fractions

82



GCSE-AS Mathematics Bridging Unit

Equations - Basic Equations and Equations Involving Fractions (Linear!)

P. Leary
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Equations - Basic Equations and Equations Involving Fractions (Linear!)

P. Leary
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Exercise A: Basic Equation Review

Exercise B: Equations involving Fractions (Unknown Numerator Only)

P. Leary

Equations - Basic Equations and Equations Involving Fractions (Linear!)

Solve these equations to find the value of the unknown x.

(1) 312 +=+ xx (2) 9235 +=- xx

(3) 152107 +=- xx (4) 3224 +=+ xx

(5) 15)32(3 =+x (6) 44)37(4 =-x

(7) 1)3(5 +=- xx (8) )3(212 xx -=+

(9) 32)4(32 -=-+ xxx (10) )1(2567 --=- xxx

Solve these equations to find the value of the unknown x.

There are fractions present, start by removing these!

(1) 1
3

1
=

-x
(2) 2

7

15
=

-x

(3) 4
2

12
=

+x
(4) 6

25

83
=+

+ xx

(5) 4
3

5

2

75
=

+
-

+ xx
(6) 12

3

5

4

35
=

+
+

- xx

(7) 3
5

22

3

32
=

-
-

+ xx
(8) 10

5

3

2

47
=

+
+

+ xx

(9)
5

13

2

1 -
=

+ xx
(10)

5

34

3

32 +
=

+ xx
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Exercise C: Equations involving Fractions (Unknown on Denominator)

P. Leary

Equations - Basic Equations and Equations Involving Fractions (Linear!)

Solve these equations to find the value of the unknown x.

There are fractions present with the unknown in the denominator, start by removing

these!

(1) 5
20

=
x

(2) 5
15

=
x

(3) 4
32

=
x

(4) 5
3

25
=

+x

(5) 4
15

24
=

+x
(6) 7

73

14
=

-x

(7)
52

5

1

10

-
=

- xx
(8)

3

8

2

12

-
=

- xx

(9)
1

13

2

4

-
=-

+ xxx
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Equations - Equations and Equations Involving Fractions (Quadratic!)

P. Leary
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Exercise D: Equations that Reduce to Quadratics (Including Algebraic Fractions)

P. Leary

Equations - Equations and Equations Involving Fractions (Quadratic!)

Solve these equations to find the value of the unknown x.

All reduce to quadratics, if there are fractions present start by removing these!

(1) 92)2( +=+ xxx (2) 0)12(2)8( =--- xxx

(3)
x

x
15

2 =+ (4) 7
3

2 =+
x

x

(5)
x

x

x 2

1

3

4 +
=

+
(6)

3

4

5

23

+
=

+
xx

x

(7)
7

2

4 +
=

x

xx
(8) 1

3

24
=

+
-

xx

(9) 2
2

4

4

6
=

-
+

+ xx
(10) 2

2

2

5
=-

- xx

(11) 1
13

2

3

7
=

+
+

+ xx
(12) 4

2

3

1

5
=+

+ xx
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Numerical and Algebraic Fractions

Objectives

be confident with adding, subtracting, multiplying and dividing fractions

know that dividing by a fraction is the same as multiplying by its reciprocal

substitute fractions and negative numbers into formulae

simplify a single algebraic fraction by cancelling common factors

add or subtract algebraic fractions fully simplifying the result

multiply or divide algebraic fractions fully simplifying the result

including when the numerator/denominator need to be factorised first

GCSE-AS Mathematics Bridging Unit

FRACTIONS

Head Start: Fractions - Pages 3-5; Algebraic Fractions - Pages 12-14.

Fractions - Pages 3-5; Substitution - Pages 10-12.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary

94



GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary
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Exercise A: Mixed Fraction Arithmetic (Review)

GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary

As part of the course you will need to be very confident in working with fractions

and negative numbers.

The work here focuses on fractions.

Fractions more than a whole can be written either as mixed numbers or improper

(top heavy) fractions.

For each fraction below, give the equivalent fraction in the form other than that

presented.

(1) 3
21 (2) 4

16 (3) 5
42

(4) 10

27 (5) 8

31 (6) 2

15

When adding or subtracting fractions you need to ensure that you have a common

denominator.

Complete these fraction addition and subtraction questions, simplifying if possible.

(7) 5
2

2
1 + (8) 3

2
10
9 - (9) 7

5
4
3 +

(10) 4
1

3
1 41 + (11) 8

1
6

5 37 - (12) 3
2

5
2 25 -

When multiplying fractions:

- write any mixed numbers as improper fractions

- write integers as themselves over one

- multiply the top numbers together and the bottom numbers together

Complete these fraction multiplication questions (simplify the result if possible).

(13) 7

3

3
2 ´ (14) 10

7

9
4 ´ (15) 5

3

2
1 ´

(16) 3
1

4

3 1´ (17) 4
135´ (18) 9

1
5

3 42 ´

When dividing fractions:

- write any mixed numbers as improper fractions

- write integers as themselves over one

- flip the second fraction upside down then multiply the fractions

Complete these fraction division questions (simplify the result if possible).

(19) 2
1

10

3 ¸ (20) 4

3

12

7 ¸ (21) 1
2

3
1

3
1 2 ¸=¸

(22) 3
2

2
1 32 ¸ (23)

2
4

3

(24)
3
2

6
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Exercise A: Mixed Fraction Arithmetic (Review)

GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary

As part of the course you will need to be very confident in working with fractions

and negative numbers.

The work here focuses on fractions.

Complete these statements about division involving fractions:

(25) dividing by
2
1 is the same as multiplying by ……

(26) dividing by
5
1 is the same as multiplying by ……

(27) dividing by
3
2 is the same as multiplying by ……

(28) dividing by 2 is the same as multiplying by ……

Find half of each of these fractions:

(29) 5
4 (30) 7

3 (31) 4

32

Work out these calculations involving fractions to powers.

(32)
2

2

1 (33) ( )2

4

3 (34)
3

5

2

(35) ( )4

10
3 (36) ( )3

3
21 (37) ( )2

2
12
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Exercise B: Substitution into Formulae

GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary

For each linear function given, find the y-coordinate given the x-coordinate.

(1) Find the y-value on the line graph defined by

32 -= xy

Given the following x-values:

(a) 2 (b) –4 (c) 2
1 (d) 8

3-

(2) Find the y-value on the line graph defined by

xy -= 2

Given the following x-values:

(a) 3 (b) –5 (c) 2
3 (d) 2

3-

(3) Find the y-value on the line graph defined by

xy
2
37 -=

Given the following x-values:

(a) 4 (b) –3 (c) 2
3 (d) 4

1-

For each quadratic function given, find the y-coordinate given the x-coordinate.

(4) Find the y-value on the quadratic curve defined by

xxy 22 +=

Given the following x-values:

(a) 4 (b) –2 (c) 2
1 (d) 4

1-

(5) Find the y-value on the quadratic curve defined by

532 +-= xxy

Given the following x-values:

(a) 5 (b) –3 (c) 3
2 (d) 2

1-

(6) Find the y-value on the quadratic curve defined by

74 2 --= xxy

Given the following x-values:

(a) 2 (b) –1 (c) 2
3 (d) 2

3-
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Exercise B: Substitution into Formulae

GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary

For each formula given, substitute in the given values.

(7) Find the y-value on the cubic curve defined by

34xy =

Given the following x-values:

(a) 5 (b) –3 (c) 5
2 (d) 4

1-

(8) Find the y-value on the cubic curve defined by

xxxy 25 23 -+=

Given the following x-values:

(a) 10 (b) –2 (c) 4
3 (d) 2

1-
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Fractions - Algebraic Fractions

P. Leary
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Fractions - Algebraic Fractions

P. Leary
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Exercise C: Simplifying Algebraic Fractions

GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary

Ideas from numerical fraction work also apply to algebraic fractions.

When simplifying algebraic fractions, you cancel common factors on the

numerator and the denominator (these common factors must be multiplied with

other factors!).

Simplify the following algebraic fractions by cancelling common factors.

(1)
2

5

a

a
(2)

7

3

c

c

(3)
2

4

6

4

x

x
(4)

12

9

10

35

y

y

Simplify the following algebraic fractions by cancelling common factors.

(5)
)2(2

)2)(1(

+
+-

x

xx
(6)

a

aa

7

)5( +

(7)
)1(4

1

+
+

t

t
(8)

)3(20

)3(8
2

2

+

+

xx

xx

Simplify the following algebraic fractions by cancelling common factors.

You will have to ensure that the numerator and denominators are factorised to spot

common factors that will cancel.

(9)
129

86

+
+

x

x
(10)

105

1510

-
+

x

x

(11)
246

168

+
-

x

x
(12)

xx

x

1212

33
2 -

-

Simplify the following algebraic fractions by cancelling common factors.

You will have to ensure that the numerator and denominators are factorised to spot

common factors that will cancel.

(13)
xx

x

-

-
2

2 1
(14)

152

124
2 --

+

xx

x

(15)
403

5
2

2

-+

-

xx

xx
(16)

7132

149
2

2

--

+-

xx

xx
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Ideas from numerical fraction work also apply to algebraic fractions.

When adding or subtracting fractions you need to ensure that you have a common

denominator.

This can be found by looking for the lowest common multiple of the denominators

present.

A common multiple can be found quickly by multiplying the denominators

although this may not always be the lowest possible.

Simplify these algebraic fractions by writing them as a single fraction (complete the

algebraic addition or subtraction!).

Ensure that the result is fully simplified.

(1)
43

xx
+ (2)

25

4 xx
-

(3)
5

2

3

4 -
+

+ xx
(4)

8

2

6

4 -
-

+ xx

(5)
9

23

4

25 xx -
-

+
(6)

7

14

3

32 +
+

+ xx

(7)
3

1
x

+ (8) 4
5

2
-

x

(9)
4

53

2

12 +
+

- xx
(10)

10

78

5

34 -
-

+ xx

Simplify these algebraic fractions by writing them as a single fraction (complete the

algebraic addition or subtraction!).

Ensure that the result is fully simplified.

(11)
xx 3

12
+ (12)

xx 3

2

4

5
-

(13)
3

2

1

5

+
+

- xx
(14)

12

3

53

7

+
-

+ xx

(15)
5

2

2

3

+
+

-
+

x

x

x

x
(16)

12

3

1

2

+
-

-
-
+

x

x

x

x

(17)
x

5
2 + (18)

12

1
3

-
-

x

(19)
q

p

q

p

2

3
+ (20)

b

y

a

x

5

2
+

Exercise D: Adding and Subtracting Algebraic Fractions

GCSE-AS Mathematics Bridging Unit

Fractions - Numerical Review

P. Leary
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Fractions - Numerical Review
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Exercise E: Multiplying and Dividing Algebraic Fractions

Ideas from numerical fraction work also apply to algebraic fractions.

When multiplying fractions:

- write any mixed numbers as improper fractions

- write integers as themselves over one

- multiply the top numbers together and the bottom numbers together

Complete these fraction multiplication questions (simplify the result if possible).

Simplify these algebraic fractions by writing them as a single fraction (complete the

algebraic multiplication!).

Ensure that the result is fully simplified.

(1) 2)1(

2

3

1

+
´

+

x

x

x

x
(2)

x

x

x

x

4

)5(

)5( 2

3 -
´

-

(3)
2

5)2(
3

2

+
´

+
c

b

b

c
(4)

5

4

12

7 x

x

x
´

+

(5)
63

2

5

84

+
´

+
x

xx
(6)

36

4

82

510

-
+

´
+
-

x

x

x

x

(7)
1

1

3

12

+
´

-
xx

x
(8)

x

xxx 17

2

53 2 +
´

-

When dividing fractions:

- write any mixed numbers as improper fractions

- write integers as themselves over one

- flip the second fraction upside down then multiply the fractions

Complete these fraction division questions (simplify the result if possible).

Simplify these algebraic fractions by writing them as a single fraction (complete the

algebraic division!).

Ensure that the result is fully simplified.

(9)
25

2 xx
¸ (10)

1

32

5

64

+
-

¸
-

x

xx

(11)
4

3

2

92 -
¸

- xx
(12)

2

2

3

4 2
xxx +

¸
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Indices

Objectives

know the meaning of positive indices

know that any number to the power zero yields one (zero index)

know the meaning of negative indices (give reciprocals)

know the meaning of fractional indices (give roots)

evaluate numbers to various powers (both negative and fractional) without a calculator

know the laws of indices

simplify algebraic expressions involving indices

write expressions in index form

GCSE-AS Mathematics Bridging Unit

INDICES

Head Start: Laws of Indices - Pages 6-10.

Indices - Pages 5-6.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary
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Exercise A: Evaluating Numerical Expressions

GCSE-AS Mathematics Bridging Unit

Indices - Number

P. Leary

Recall the basic meaning of indices:

bbbbb
n ´´´´= .... the b appears n-times

Evaluate the following without a calculator:

(1) 29 (2) 35 (3) 52 (4) 410

(5) 101 (6) 43 (7) 27 (8) 72

Recall that any number to the power zero gives one.

Evaluate the following without a calculator:

(9) 07 (10) 02 (11) 03.0 (12) 099

Recall that a negative power gives a reciprocal:

n

n

b
b

1
=-

Evaluate the following without a calculator:

(13) 17- (14) 23- (15) 35- (16) 510-

(17) 34- (18) 19- (19) 62- (20) 28-

Recall that fractional powers gives a roots:

bb =2
1

power half is square root (2 on bottom in power)

33

1

bb = power third is cube root (3 on bottom in power)

44

1

bb = power quarter is fourth root (4 on bottom in power)

n bb n =
1

power 1/n is n
th

root (n on bottom in power)

Evaluate the following without a calculator:

(21) 2
1

25 (22) 2
1

81 (23) 2
1

144 (24) 2
1

36

(25) 3
1

8 (26) 3
1

1000 (27) 3
1

27 (28) 3
1

125

(29) 5
1

32 (30) 4
1

81 (31) 5
1

100000 (32) 7
1

1
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Exercise A: Evaluating Numerical Expressions
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Indices - Number

P. Leary

When a more general fraction appears as the power:

- consider the root first

- then do the other bit!

Evaluate the following without a calculator:

(33) 3
2

8 (34) 5
3

32 (35) 3
4

1000 (36) 3
2

125

(37) 3
4

27 (38) 4
7

16 (39) 2
3

400 (40) 4
3

81

(41) 4
3

16
- (42) 3

2

1000
- (43) 2

3

25
- (44) 5

2

32
-

Evaluate the following without a calculator:

(45)

1

2

1
-

÷
ø

ö
ç
è

æ
(46)

1

4

3
-

÷
ø

ö
ç
è

æ
(47)

3

5

1
-

÷
ø

ö
ç
è

æ
(48)

4

2

3
-

÷
ø

ö
ç
è

æ

(49)
2
1

16

9
-

÷
ø

ö
ç
è

æ
(50)

3
2

8

125
-

÷
ø

ö
ç
è

æ

Check a range of these answers using a calculator to ensure you know how to use the

power key and deal with fractional powers.

115



GCSE-AS Mathematics Bridging Unit

Indices - Algebra

P. Leary

116



GCSE-AS Mathematics Bridging Unit

Indices - Algebra

P. Leary

Exercise B: Simplifying Algebraic  Expressions

Know the laws of indices:

The multiplication law: nmmn
bbb

+=´

The division law: nmmn
bbb

-=¸

The power-to-power law: mnmn bb ´=)(

The bracket law: nnn baba ´=´ )(

Find the missing power i.e. x
?
.

(1) ?
xx = (2)

?

3

1
x

x
=

(3) ?5 xx = (4) ?7
xx =

(5) ( )4
3 x (6)

x

1

Write the following in index form i.e. n
?
.

(7) the square root of n (8) the reciprocal of n
2

(9) 4 n (10) 3 2
n

(11)
3

1

n
(12)

3

1

n

Simplify the following algebraic expressions.

(13) 52 32 xx ´ (14) 3)2( c

(15) 532 52 baba ´ (16) 1335 37 -´ qpqp

(17) 32 )10( xy (18) 42223 )()5( baba ´

(19) 12 )2( --d (20) 2332 )3()2( vwwv ´
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Exercise B: Simplifying Algebraic  Expressions

Know the laws of indices:

The multiplication law: nmmn
bbb

+=´

The division law: nmmn
bbb

-=¸

The power-to-power law: mnmn bb ´=)(

The bracket law: nnn baba ´=´ )(

Simplify the following algebraic expressions involving reciprocals.

(21)
2

7

15

10

a

a
(22)

qp

qp
2

25

2

8

(23)
yx

yx
3

43

8

4
(24)

3

2

3

9

m

m

(25)
4

32

)3(

)2(

pq

qp
(26)

25

252

12

9
-

bca

cba

Simplify the following algebraic expressions involving roots.

(27) xx (28)
c

c

(29) 23 )2( ab (30) 3 pp ´

(31) q
q

´
3

1
(32) yxyx

32 3´
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Non-Right Angled Triangles

Objectives

know how to do trigonometry with right angled triangles

know and use the sine rule for non-right angled triangles

know and use the cosine rule for non-right angled triangles

know and use the area formula for non-right angled triangles

meaning of ratios sin, cos and tan (SOHCAHTOA)

identify when the sine rule can be used (given an angle and side opposite)

identify when the cosine rule can be used (not the sine rule!)

use the sine rule to find missing angles in triangles (sin key)
-1

use the cosine rule to find missing angles in triangles (cos key)
-1

use the sine rule to find missing sides in triangles (sin key)

use the cosine rule to find missing sides in triangles (cos key)

solve problems in context using the sine rule, including bearings

solve problems in context using the sine rule, including bearings

Identify the correct ratio: sin, cos and tan (SOHCAHTOA), to use in a problem

use sin, cos or tan keys to find missing sides given an angle and a side

use sin , cos or tan keys to find a missing angle given two sides
-1 -1 -1

solve problems in context using trigonometry, including bearings

GCSE-AS Mathematics Bridging Unit

TRIGONOMETRY

Head Start: Topic not covered.

Basic trigonometry - Pages 29-34; Sine & Cosine Rules 35-38.

REFERENCE IN OTHER RESOURCES

Alpha Workbooks:

P. Leary
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Exercise A: The Sine Rule

GCSE-AS Mathematics Bridging Unit

Trigonometry (Non-Right Angled Triangles) - The Sine Rule

P. Leary

The sine rule can be used to find missing angles and sides in non-right angled

triangles sine rule angle side opposite(use the if you know an and the ).

To avoid too much algebra, use the form with the unknown on the top.

The two forms of the sine rule are:

Angle Form

c

C

b

B

a

A sinsinsin
==

Side Form

C

c

B

b

A

a

sinsinsin
==

The triangle is labelled up in the usual way (other letters may be used):

Note: other letters may be used, the structure of the formula is the same (use two bits!).

Use the sine rule to find all the in these triangles:missing angles

(1)

(3)

(2)

(4)

A

a

b

B

B

A

B

P

X

Y

C

C

Q

c

75°

50°

112°

94°

8 cm

9.2 m

9.6 m

12 cm

5 cm 2 cm

7.5 cm

5 cm
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Exercise A: The Sine Rule
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Use the to find the labeled in these triangles.sine rule missing side

(5)

(7)

(9)

(10)

(a)

(a)

(b)

(c)

(b)

(c)

The diagram shows an areal mast.

The diagram shows three reefs A, B and C.

Distance BC is 17 km and distance AC is 22 km; C is due East of A.

B is on a bearing of 043 from A.°

use basic angle rules to calculate the angles

explain why angle is 47 and angle is 137x y° °?

calculate the angle marked z

what is the bearing of C from B?

use the sine rule to calculate the side YZ

hence use basic trigonometry to calculate the height

of the mast OZ

XYZ and XZY

Billy measures the angle of elevation to the top from X, it is 32 .°

He then walks 20 m towards the tower (Y) and measures the angle of elevation now to be 50 .°

(6)

(8)

75°

50°

132°

40°

80°

110°

32° 50°

043°

y

x

z

18°

7 cm

10 cm

15 cm

12 m

x

a

b

c

X

A

N N

N

B

C

20 m

22 km

17 km

Y

Z

O
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Exercise B: The Cosine Rule
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The cosine rule can be used to find missing angles and sides in non-right angled

triangles.

Use the cosine rule if you do not have an angle and the side opposite it.

The cosine rule is given in the formula book and is as follows:

Cabbac cos2222 -+=

Abccba cos2222 -+=

Baccab cos2222 -+=

(Only one of form is given in the formula book – swap letters for others!).

The triangle is labelled up in the usual way:

Note: other letters may be used, the structure of the formula is the same.

Use the cosine rule to find all the missing side in these triangles:

A

a

b

B
C

c

(1)

(3)

(2)

(4)

a

x

r

c

51°

123°
72°

80°

8 cm

5 m
4 m

12 cm

9 cm 9 cm

9.5 cm
6 cm
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Use the to find the labeled in these triangles.cosine rule missing angle

(5)

(7)

(6)

(8)

5.8 cm

5 cm

8 cm

12 cm

10 cm

7 cm

10 cm

4.5 cm 6 cm
6 cm

8 cm

9 cm
A

X

Q

B

(9)

(10)

(a)

(a)

(b)

(b)

(c)

Teams A and B start from a lodge L.

A step ladder makes an isosceles triangle as shown:

The length of the ladder is 2 m.

The feet are placed 1 m apart.

2 m 2 m

1 m

Team A walks 10 miles on a bearing of 340 and team B walks 15 miles on a bearing of 057 .° °

N

A
B

L

15 m
10 m

explain why the marked angle is 77 ?°

use the cosine rule to calculate the angle at the apex A

now split the triangle into two right-angled triangles and

calculate the angle this way to verify you get the same result!

calculate the distance between the teams after the walk

what is the bearing of team A from Team B?
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Exercise C: The Area Formula
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Trigonometry (Non-Right Angled Triangles) - The Area Formula
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The area of any triangle can be found using the area formula:

CabsinArea
2
1=

AbcsinArea
2
1=

BacsinArea
2
1=

You need two sides and the included angle.

Change between the forms by swapping letters.

The triangle is labelled up in the usual way:

Note: other letters may be used, the structure of the formula is the same.

Calculate the in the following triangles:areas

A

a

b

B
C

c

(1)

(3)

(2)

(4)

51°

123°
72°

80°

8 cm

5 m
4 m

12 cm

9 cm 9 cm

9.5 cm
6 cm
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Exercise C: The Area Formula
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Find the of this triangle (you will need to an first!).area find angle

Find the of this triangle (you will need to another first!).area find side

(5)

(6)

7 cm

5 cm

8 cm

78°

67°35°

10 cm
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Exercise D: Mixed Problems
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Trigonometry (Non-Right Angled Triangles) - Mixed Problems

P. Leary

Solving triangle finding all missing sides anglesa means and .

Solve trianglesthe in questions 1-3.

(1)

(2)

(3)

7 cm

a

a

B

B

C

A

P

Q R

10 cm

7 cm 9 cm

11 m

10 m

12 cm

58°

65°
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