Year 12 Maths A-level
Induction work



Introduction

Thank you for choosing to study Mathematics in the sixth form at Nailsea School.
Over the course, you will study topics in Pure Maths, Mechanics and Statistics.

The Mathematics Department is committed to ensuring that you make good progress
throughout your A level course. In order that you make the best possible start to the
course, we have prepared this booklet. It is vital that you spend time working through the
questions in this booklet over the summer. You need to have a good knowledge of these

topics before you commence your course in September. You should have met all the topics
before at GCSE.

Work through what you need to from each chapter, making sure that you understand the
examples. Then tackle the exercise to ensure you understand the topic thoroughly. The
answers are at the back of the booklet. You will need to be organised so keep your work in
a folder and mark any queries to ask at the beginning of term.

In addition to the work in this booklet you can also use the following to help with your
studies:

e TLMaths - AS ONLY
o Tutorial Videos on essential content can be found under sections B1-B5
(Indices, Surds, Quadratics, Simultaneous Equations and Inequalities) , C1
(Coordinate Geometry) and E1 (Trigonometry recap)
e Alevelmathsrevision.com/bridging-the-gap/
o Tutorial videos, questions and solutions on essential content can be found on
here.

In the first or second week of term you will take a test to check how well you understand
these topics, so it is important that you have completed the booklet by then.

Use this introduction to give you a good start to your Year 12 work that will help you to
enjoy, and benefit from, the course. The more effort you put in, right from the start, the
better you will do.


https://www.tlmaths.com/home/a-level-maths/as-only
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1  Algebraic Expressions

1.1 Expanding brackets

Key points

e When you expand one set of brackets you must multiply everything inside the bracket by what is

outside.

e When you expand two linear expressions, each with two terms of the form ax + b, where a # 0 and
b # 0, you create four terms. Two of these can usually be simplified by collecting like terms.

Examples

Example 1 Expand 4(3x - 2)

4(3x-2)=12x-8

Multiply everything inside the bracket by the 4
outside the bracket

Example 2 Expand and simplify 3(x + 5) - 4(2x + 3)

3(x+5)-4(2x+3)
=3x+15-8x—-12

=3 -5x

1 Expand each set of brackets separately by
multiplying (x + 5) by 3 and (2x + 3) by -4

2 Simplify by collecting like terms:
3x-8x=-5xand 15-12=3

Example 3 Expand and simplify (x + 3)(x + 2)

(x+3)(x+2)
=x(x+2)+3(x+2)
=x*+2x+3x+6

=x*+5x+6

1 Expand the brackets by multiplying (x + 2) by
xand (x+2) by 3

2 Simplify by collecting like terms: 2x + 3x = 5x

Example 4 Expand and simplify (x - 5)(2x + 3)

(x-5)(2x + 3)
=x(2x+3) -5(2x + 3)
=2x?+3x - 10x - 15
=2x>-7x-15

1 Expand the brackets by multiplying (2x + 3) by

x and (2x + 3) by -5

2 Simplify by collecting like terms: 3x - 10x = -7x




Practice

1 Expand.
a 3(2x-1) b -2(5pg +4q¢?) c —(3xy - 2y?)
2 Expand and simplify.
a 7(3x+5)+6(2x-38) b 8(5p-2)-3(4p +9)
¢ 9(3s+1)-5(6s—10) d 2(4x-3)—-(3x+5)
3 Expand.
a 3x(4x+38) b 4k(5k*-12)
¢ —2h(6h*+11h-5) d -3s(4s2—7s+2)
4 Expand and simplify.
a 3(y’-8)-4(y*-5) b 2x(x+5)+3x(x—7)
¢ 4p(2p—-1)-3p(5p-2) d 3b(4b-3)-b(6b-9)
5 Expand %(2y—8)
6 Expand and simplify.
a 13-2(m+7) b 5Sp(p?+6p)—9p(2p-3)
7 The diagram shows a rectangle. 3x—5
Write down an expression, in terms of x, for the area of the rectangle.
Show that the area of the rectangle can be written as 21x*— 35x Tx
8 Expand and simplify.
a (x+4)(x+5) b (x+7)x+3) c (x+7)(x-2)
d (x+5)(x-5) e (2x+3)(x—-1) f (3x—=2)(2x + 1)
g (5x—3)(2x-5) h (3x-2)(7 +4x) i (3x + 4y)(5y + 6x)
j  (x+5)? k (2x-7)? I (4x - 3y)?
Extend

9 Expand and simplify (x + 3)? + (x - 4)2

10 Expand and simplify.

sy

(e +3)



1.2 Factorising Expressions
Key points

e Factorising an expression is the opposite of expanding the brackets.

e A quadratic expression is in the form ax? + bx + ¢, where a # 0.

e To factorise a quadratic equation, find two numbers whose sum is b and whose product is ac.

e An expression in the form x? — y? is called the difference of two squares. It factorises to (x — y)(x + y).
Examples

Example 1 Factorise 15x%)3 + 9x%y

15x2y3 + 9x*y = 3x%y(5y? + 3x?)

The highest common factor is 3x%y.
So take 3x%y outside the brackets and then
divide each term by 3x%y to find the terms
in the brackets

Example 2 Factorise 4x% — 25)?

4x% — 25y = (2x + 5y)(2x - 5y)

This is the difference of two squares as the
two terms can be written as (2x)?and (5y)?

Example 3 Factorise x*> + 3x— 10

b=3,ac=-10

Sox2+3x—10=x2+5x—-2x—-10

=x(x+5)—-2(x+5)

=(x+5)(x-2)

1 Work out the two factors of ac=-10
which add to give b = 3
(5and -2)

2 Rewrite the b term (3x) using these two
factors

3 Factorise the first two terms and the last
two terms

4 (x+5)isafactor of both terms

Example 4 Factorise 6x*> - 11x - 10

b=-11, ac=-60

So
6x2 - 11x—10=6x% - 15x + 4x— 10

=3x(2x-5) + 2(2x - 5)

= (2x—5)(3x + 2)

1 Work out the two factors of ac = -60
which add to give b =-11
(-15 and 4)

2 Rewrite the b term (-11x) using these two
factors

3 Factorise the first two terms and the last
two terms

4 (2x-5)is afactor of both terms




Example 5 Simplify

x% —4x-21

2x24+9x+9
x% —4x - 21 Factorise the numerator and the
2x24+9x +9 denominator

For the numerator:
b=-4,ac=-21

So
X2 -4x—-21=x2-7x+3x-21

=x(x-7)+3(x-7)
=(x—7)(x+3)

For the denominator:
b=9,ac=18

So
2X2+9x+9=2x2+6x+3x+9

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

=(x+3)(2x + 3)
So

x*—4x—-21  (x—7)(x+3)

2x2+9x+9  (x+3)(2x +3)

x—7
" 2x+3

Work out the two factors of ac = -21
which add to give b =-4
(-7 and 3)

Rewrite the b term (-4x) using these two
factors

Factorise the first two terms and the last
two terms

(x = 7) is a factor of both terms

Work out the two factors of
ac = 18 which add to give b=9
(6 and 3)

Rewrite the b term (9x) using these two
factors

Factorise the first two terms and the last
two terms

(x + 3) is a factor of both terms

10 (x + 3) is a factor of both the numerator

and denominator so cancels out as a
value divided by itself is 1




Practice

1 Factorise.
a 6xY3—10x3y*
2 Factorise
a X2+7x+12
d x*-5x-24
g x*-3x-40
3 Factorise
a 36x2—49y?
4 Factorise
a 2x*+x-3
d 9x2-15x+4
5
2x%+4x
a 2
X“—X
2
-5
d xz X
x<—25
6 Simplify
9x2%-16
3x2+17x-28
4—25x2
10x2-11x-6
Extend

Simplify the algebraic fractions.

b

21a°b°® + 35a°b?

x> +5x—-14
x> —7x—-18
x> +3x-28

4x* - 81y?

6x2+17x+5
10x% +21x+9

x%43x
x24+2x-3
x%-x-12

x2—4x

2x%2-7x-15
3x2-17x+10
6x2—x—1
2x24+7x—4

25x%y? — 10x3y? + 15x%)3

x2—11x+ 30
x> +x-20

18a% — 200b°*c?

c 2x2+7x+3

12x2—-38x+ 20

x%2-2x-8
x2—4x

2x%+14x
2x24+4x-70

7 Simplify Vx2 + 10x + 25

(x+2)2+43(x+2)?
x2—4

8 Simplify



1.3 Laws of indices

Key points

am"xgh'=gmtn

1
an = 3/ai.e. the nth root of a

an = Yam

- (v@)"

The square root of a number produces two solutions, e.g. V16 = +4.

Examples

Example 1 Evaluate 10°

100 =

1

Any value raised to the power of zero is equal to 1

1

Example 2 Evaluate 92

1
2

9

NG

=3

1
Use the rule an =

Va

2

Example 3 Evaluate 273

27% _ (3,/27)2 1 Use the rule an = (%)m
_ g2 2 Use ¥27=3
=9
Example 4 Evaluate 42
4-2 = i 1 Usetherulea™™
=5
1 2 Use 4°=16




6 5

L 6X
Example 5 Slmpllfy2x2

m

6x°
= =3x3
2X

6 + 2 =3 and use the rule a—n:am‘“ to give
a

3

. L oxdxx
Example 6 Simplify =
3 5 3+5 8
X" xx :x :x_ 1 Usetherule a"xa"=a™"
x* xt  xt
am
B 2 Usetherule a—nzam’“

1 1

-— = —x_l m

3x 3 a
remains unchanged

4
Example 8 Write NE: as a single power of x

1

1 Usetherule a" :VE

4 4
—=—
X 43 .
1 2 Usetherule —=a™
= 4x 2 am
Practice
1 Evaluate.
a 149 b 3 c 5° d x°
2 Evaluate.
1 1 1 1
a 49: b 643 c 1253 d 164
3 Evaluate.
3 5 3 3
a 252 b 83 c 492 d 16+

1 .
Use the rule — =a™™", note that the fraction 3




4 Evaluate.

a 57 b 43 c
5 Simplify.
3x2 x x3 10x5
a ——— b C
2x2 2x2X x
) 1
y c2
e - f 3 g
V2 Xy c? xc2
6 Evaluate.
_1 _2
a 4: b 27 3 C
1 N
d 161 x 273 e (—) f
16

7 Write the following as a single power of x.

1 1

a ; b F C
5 7 1

d Vx e BT f

3x X 2x3
2x3

(2x%)°
4x0

_1
972 x 23

&

N

Vx
1

31—x2

8 Write the following without negative or fractional powers.

a x3 b x° C

9 Write the following in the form ax”.

a 5Vx b = c
X
2 4
d\/_} e% f
Extend

10 Write as sums of powers of x.
x°+1
x2

d

10

1
X5

7x3y2

14x5y

1 3
X2 X x2

x~2xx3



1.4 Surds

Key points

e Asurdis the square root of a number that is not a square number, for example \/7, \/§, \/3, etc.
e Surds can be used to give the exact value for an answer.

o ab=+ax+b

. |2_Ya
b Vb

e To rationalise the denominator means to remove the surd from the denominator of a fraction.

a
e To rationaliseﬁ you multiply the numerator and denominator by the surd Vb

e To rationalise

Examples

a
b+vVc

Example 1 Simplify V50

you multiply the numerator and denominator by b — /¢

V50 = V25 x 2

=1/25 x /2
=5x+2
=512

Choose two numbers that are factors of 50.
One of the factors must be a square number

Use the rule Vab = Va x Vb
Use V25 =5

Example 2 Simplify V147 — 212

V147 — 212
=49 x3 —2V4x3

=49 x /3 - 2V/4 x/3
=7xV3-2x2x+3
=7V3 —4/3

= 3+/3

Simplify V147 and 2v/12. Choose two numbers
that are factors of 147 and two numbers that
are factors of 12. One of each pair of factors
must be a square number

Use the rule Vab = Va x Vb
Use V49 = 7and V4 = 2

Collect like terms

Example 3 simplify (V7 + v2)(V7 — V2)

(V7 + V) (V7 —V2)
VA —\TNZ +VENT ~ A

=7-2
=5

Expand the brackets. A common mistake here
2
is to write (\/7) =49

Collect like terms: —V7V2 + V27
= VIVZ+VTVZ = 0

11




Example 4 Rationalise =

=

V3
1 1 _+3 . :
NG X N 1 Multiply the numerator and denominator by V3
_1xy3 2 UsevV9 =3
R
_V3
~ 3

2
Example 5 Rationalise and simplify\/%

VI _I iz
iz viz© iz

V2x+/4%3

12

_ 2v2V/3

12

T 6

Multiply the numerator and denominator by

V12

Simplify V12 in the numerator. Choose two
numbers that are factors of 12. One of the
factors must be a square number

Use the rule Vab = Va x Vb
Use V4 =2

Simplify the fraction:

2 1
— simplifies to —
12 6

3
Example 6 Rationalise and simplify ——=

245

3 3 xz—«/ﬁ
2+V5  2+V5 25

_ 3(2-v5)
- (2+V5)(2-V5)
_ 6—35
" 4+2y/5-2/5-5

~ 6—-3v5

-1

=3/5-6

Multiply the numerator and denominator by

25

Expand the brackets

Simplify the fraction

Divide the numerator by -1
Remember to change the sign of all terms when
dividing by -1

12




Practice

1 Simplify.

a 45 b V125 c V48

e /300 f /28 g 72
2  Simplify.

a V72 ++162 b /45—25 c +V50-+8

d 75—+48 e 2v28++/28 f  2V12—12++/27
3 Expand and simplify.

a (V2+V3)(WV2-+3) b (3++3)(5-V12)

¢ (4—-V5)(V45+2) d (5++2)(6—+8)

4 Rationalise and simplify, if possible.

L b — 2
* Vit ¢ 7
2 2 5

¥8 -

& 24 Va5

5 Rationalise and simplify.

1 b 2 6
 3° 4++/3 ¢ 5-v&2

Extend

6 Expand and simplify (\/E + ﬁ)(\/} — ﬁ)

7 Rationalise and simplify, if possible.

1 1
NG >

d

13



2  Solving Quadratic Equations
2.1 Factorising

Key points

e A quadratic equation is an equation in the form ax? + bx + ¢ =0 where a # 0.

e To factorise a quadratic equation, find two numbers whose sum is b and whose products is ac.
e When the product of two numbers is 0, then at least one of the numbers must be 0.

e If a quadratic can be solved it will have two solutions (these may be equal).

Examples

Example 1 Solve 5x? = 15x

5x* = 15x 1 Rearrange the equation so that all the terms are
on one side of the equation and it is equal to
5x*-15x=0 zero.

Do not divide both sides by x as this would lose
the solution x = 0.

5x(x-3)=0 2 Factorise the quadratic equation.
5x is a common factor.
So5x=0or(x-3)=0 3 When two values multiply to make zero, at least

one of the values must be zero.
4 Solve these two equations.

Thereforex=0o0rx=3

Example 2 Solvex*+7x+12=0

xX2+7x+12=0 1 Factorise the quadratic equation. Work out the
two factors of ac = 12 which add to give you b =
b=7,ac=12 7.
(4 and 3)
xX2+4x+3x+12=0 2 Rewrite the b term (7x) using these two factors.
3 Factorise the first two terms and the last two
x(x+4)+3(x+4)=0 terms.
4 (x+4)is afactor of both terms.
(x+4)(x+3)=0 5 When two values multiply to make zero, at least
So(x+4)=0o0r(x+3)=0 one of the values must be zero.
6 Solve these two equations.
Therefore x=-4 or x=-3

14



Example 3 Solve 9x2-16=0

9x2-16=0
(3x+4)(3x—-4)=0

So(3x+4)=0o0r(3x-4)=0

Factorise the quadratic equation. This is the
difference of two squares as the two terms are
(3x)2 and (4)2.

When two values multiply to make zero, at least
one of the values must be zero.

Solve these two equations.

Example 4 Solve 2x>-5x-12=0

b=-5,ac=-24

So2x2-8x+3x—-12=0
2x(x-4)+3(x-4)=0

(x—4)(2x+3)=0
So(x—4)=0o0r(2x+3)=0

Factorise the quadratic equation.

Work out the two factors of ac = -24 which add to
give you b = -5.

(-8 and 3)

Rewrite the b term (-5x) using these two factors.
Factorise the first two terms and the last two
terms.

(x - 4) is a factor of both terms.

When two values multiply to make zero, at least
one of the values must be zero.

Solve these two equations.

Xx=4 or x=—§
2
Practice
1 Solve
a 6x2+4x=0 b 28x*-21x=0 xX*+7x+10=0
d xX*-5x+6=0 e x*-3x—-4=0 x> +3x—-10=0
g x*-10x+24=0 h x*-36=0 x*+3x-28=0
j x*—-6x+9=0 k 2x*-7x-4=0 3x*-13x—-10=0
2 Solve
a x’-3x=10 b x*-3=2x x> +5x=24
d x*-42=x e x(x+2)=2x+25 x?-30=3x-2
g x(3x+1)=x*+15 h 3x(x-1)=2(x+1)

15



2.1 Using the formula

e Any quadratic equation of the form ax? + bx + ¢ = 0 can be solved using the formula

Key points
x = —-b+Vb2-4ac
2a

e If b2—4ac is negative, then the quadratic equation does not have any real solutions.
e |tis useful to write down the formula before substituting the values for a, b and c.

Examples

Example 7 Solve x* + 6x + 4 = 0. Give your solutions in surd form.

a=1,b=6,c=4
—b ++Vb?% — 4ac
X =
2a
-6+ /62— 4(D)(4)
g 2(1)
-6 ++/20
X =
2
_—6%2V5
YT
x=-3++5
Sox=—-3—+50rx =+5-3

1

Identify a, b and c and write down the formula.

Remember that —b + Vb2 — 4ac is all over 2a,
not just part of it.

Substitute a=1, b =6, c =4 into the formula.

Simplify. The denominator is 2, but this is only
because a = 1. The denominator will not always
be 2.

Simplify v20.

V20 = VAX S = VEx V5 = 2V5
Simplify by dividing numerator and
denominator by 2.

Write down both the solutions.

Example 8 Solve 3x2 - 7x - 2 = 0. Give your solutions in surd form.

a=3,b=-7,c=-2

—b +Vb?% — 4ac
x =
2a

D EVED? 43D

2(3)
7++V73
X =T
773 7473
Sox = orx =

1

Identify a, b and ¢, making sure you get the
signs right and write down the formula.

Remember that —b + Vb2 — 4ac is all over 2a,
not just part of it.

Substitute a =3, b=-7, c = -2 into the formula.

Simplify. The denominator is 6 when a=3. A
common mistake is to always write a
denominator of 2.

Write down both the solutions.

16




Practice

1 Solve, giving your solutions in surd form.
a 3x+6x+2=0 b 2x*-4x-7=0
2 Solve the equation xX>—7x+2=0

. . . a+Vb .
Give your solutions in the form — where a, b and c are integers.

3 Solve10x*+3x+3=5
Give your solution in surd form.

Extend

4 Choose an appropriate method to solve each quadratic equation, giving your answer in
surd form when necessary.

a 4x(x—-1)=3x-2
b 10=(x+1)?
¢ x(3x-1)=10

17



3  Simultaneous Equations
3.1 Linear - Elimination
Key points
e Two equations are simultaneous when they are both true at the same time.
e Solving simultaneous linear equations in two unknowns involves finding the value of each unknown
which works for both equations.
e Make sure that the coefficient of one of the unknowns is the same in both equations.
e Eliminate this equal unknown by either subtracting or adding the two equations.
Examples

Example 1 Solve the simultaneous equations 3x+y=5and x+y=1

3x+y=5 1 Subtract the second equation from the first
- x+y=1 equation to eliminate the y term.

2x =4
Sox=2

2 Tofind the value of y, substitute x = 2 into one of
Usingx+y=1 the original equations.
2+y=1
Soy=-1
Check: 3 Substitute the values of x and y into both
equation1:3x2+(-1)=5 YES equations to check your answers.

equation2:2+(-1)=1 YES

Example 2 Solve x + 2y = 13 and 5x - 2y = 5 simultaneously.

x+2y=13 1 Add the two equations together to eliminate the
+ 5x-2y=5 y term.
6x =18
Sox=3
Using x + 2y =13 2 To find the value of y, substitute x = 3 into one of
3+2y=13 the original equations.
Soy=5
3 Substitute the values of x and y into both
Check: equations to check your answers.
equation 1:3+2x5=13  YES
equation 2: 5x3-2x5=5 YES

18



Example 3 Solve 2x + 3y = 2 and 5x + 4y = 12 simultaneously.

(2x+3y=2)x4 — 8x+ 12y = 1 Multiply the first equation by 4 and the second
8 equation by 3 to make the coefficient of y the
(5x+4y=12)x3—> _ 15x+12y = same for both equations. Then subtract the first
36 equation from the second equation to eliminate

7x = 28 the y term.
Sox=4

2 Tofind the value of y, substitute x = 4 into one of

Using 2x + 3y =2 the original equations.
2x4+3y=2
Soy=-2
Check: 3 Substitute the values of x and y into both
equation1: 2 x4 +3 x(-2)=2 equations to check your answers.
YES
equation 2: 5x4 +4 x(-2) =12
YES

Practice

Solve these simultaneous equations.

1 4x+y=8 2 3x+y=7
x+y=5 3x+2y=5

3 4x+y=3 4 3x+4y=7
3x—-y=11 x—4y =5

5 2x+y=11 6 2x+3y=11
x—3y=9 3x+2y=4

19



3.2 Linear — Substitution

Key points

e The subsitution method is the method most commonly used for A level. This is because it is the
method used to solve linear and quadratic simultaneous equations.

Examples

Example 1 Solve the simultaneous equations y = 2x + 1 and 5x + 3y = 14

5x+3(2x+1)=14 1 Substitute 2x + 1 for y into the second equation.
2 Expand the brackets and simplify.
5x+6x+3=14
11x+3=14
11x=11
Sox=1 3 Work out the value of x.
Usingy=2x+1
y=2x1+1 4 To find the value of y, substitute x = 1 into one of
Soy=3 the original equations.
Check: 5 Substitute the values of x and y into both
equation1:3=2x1+1 YES equations to check your answers.
equation 2: 5x1+3x3=14 YES

Example 2 Solve 2x - y = 16 and 4x + 3y = -3 simultaneously.

y=2x-16 1 Rearrange the first equation.
4x + 3(2x-16) =-3 Substitute 2x - 16 for y into the second equation.
3 Expand the brackets and simplify.

N

4x+6x-48=-3

10x - 48 =-3
10x =45
Sox=41 4 Work out the value of x.
2

Usingy =2x-16 ] ) 1.

1 5 To find the value of y, substitute x = 4 - into one of

y=2x4--16 . . 2

2 the original equations.

Soy=-7
6 Substitute the values of x and y into both

Check:

1 equations to check your answers.
equation 1: 2 x 45— (-7)=16  YES

equation 2: 4 x 4§+ 3x(-7)=-3
YES

20



Practice

Solve these simultaneous equations.

1 y=x-4
2x+5y =43

3 2y=4x+5
9% + 5y =22

5 3x+4y=8
2x—y=-13

7 3x=y-1
2y—2x=3

Extend

9 Solve the simultaneous equations 3x +5y-20=0and 2(x +y) =

2

y=2x—-3
5x-3y=11

2x=y—2
8x—-5y=-11

3y=4x-7
2y=3x—4

3x+2y+1=0
4y =8 —x

3(y—x)
T

21



3.3 Linear and Quadratic

Key points

e Make one of the unknowns the subject of the linear equation (rearranging where necessary).
e Use the linear equation to substitute into the quadratic equation.
e There are usually two pairs of solutions.

Examples

Example 1 Solve the simultaneous equations y = x + 1 and x*> + y?> =13

X2+ (x+1)?=13 1 Substitute x + 1 for y into the second equation.
2 Expand the brackets and simplify.
X+x2+x+x+1=13
2x2+2x+1=13

3 Factorise the quadratic equation.
2x*+2x-12=0
(2x-4)(x+3)=0 4 Work out the values of x.
Sox=2orx=-3
5 To find the value of y, substitute both values of x
Usingy=x+1 into one of the original equations.
Whenx=2,y=2+1=3
Whenx=-3,y=-3+1=-2

So the solutions are
x=2,y=3 and x=-3,y=-2 6 Substitute both pairs of values of x and y into
both equations to check your answers.
Check:
equation1:3=2+1 YES
and-2=-3+1 YES

equation 2: 22 +32=13 YES
and (-3)? +(-2)?2=13 YES
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Example 2 Solve 2x + 3y =5 and 2y? + xy = 12 simultaneously.

x=5—3y
25 3

2y2+( y)y=12
5y — 3y?

4y% + 5y — 3y? = 24
y24+5y—24=0

(v+8)y-3)=0

Soy=-8ory=3

Using 2x+ 3y =5

Wheny=3, 2x+3x3=5, x=-2

So the solutions are
x=145, y=-8 and x=-2,y=3

Check:

Wheny=-8, 2x+3x(-8)=5, x=14.5

1 Rearrange the first equation.

Substitute 5—2ﬁ
Notice how it is easier to substitute for x than
fory.

for x into the second equation.

Expand the brackets and simplify.

Factorise the quadratic equation.

Work out the values of y.

To find the value of x, substitute both values
of y into one of the original equations.

equation 1: 2 x 14.5+3 x (-8) =5 YES 7 Substitute both pairs of values of x and y into
and 2x(-2)+3x3=5

equation 2: 2x(-8)? + 14.5%(-8) = 12 YES
and 2x(3)?+(-2)x3=12 YES

YES both equations to check your answers.

Practice

Solve these simultaneous equations.

1 y=2x+1
x*+y?=10

4 y=9-2x
xX2+y?=17

7 y=x+5
x> +y?>=25

10 2x+y=11
xy =15

Extend

11 x-y=1
X2+y2=3

2 y=6-x 3 y=x—-3
x> +y?=20 x*+y*=5
5 y=3x-5 6 y=x-5
y=x-2x+1 y=x*-5x-12
8 y=2x-1 9 y=2x
x>+ xy =24 y>’—xy=8
12 y—x=2
xX*+xy=3
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4 Linear inequalities

Key points

e Solving linear inequalities uses similar methods to those for solving linear equations.

e When you multiply or divide an inequality by a negative number you need to reverse the inequality
sign, e.g. < becomes >.

Examples

Example 1 Solve -8 <4x< 16

-8<4x<16 Divide all three terms by 4.
-2< x <4

Example 2 Solve 4 <5x< 10

4<5x<10 Divide all three terms by 5.
%SX<2

Example 3 Solve 2x-5<7

2x-5<7 1 Add 5 to both sides.
2x< 12 2 Divide both sides by 2.
X<6

Example 4 Solve 2 - 5x>-8

2-5x>-8 1 Subtract 2 from both sides.
-5x2>-10 2 Divide both sides by -5.
x<2 Remember to reverse the inequality when

dividing by a negative number.

Example 5 Solve 4(x - 2)>3(9-x)

4(x-2)>3(9 -x) 1 Expand the brackets.
4x-8>27 - 3x 2 Add 3xto both sides.
7x-8>27 3 Add 8 to both sides.
7x>35 4 Divide both sides by 7.
xX>5
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Practice

1 Solve these inequalities.

a 4x>16 b 5x—-7<3 C 1>3x+4

d 5-2x<12 e §25 f 8<3—§
2 Solve these inequalities.

a §<—4 b 10>2x+3 ¢ 7-3x>-5
3 Solve

a 2-4x>218 b 3<7x+10<45 ¢ 6—2x24

d 4x+17<2—-x e 4 —5x<—3x f —4x > 24

4 Solve these inequalities.

a 3t+1<t+6 b 2(3n-1)2n+5
5 Solve.

a 3(2—-x)>2(4-x)+4 b 54-x)>3(5—-x)+2
Extend

6 Find the set of values of x for which 2x+1 > 11 and 4x—2 > 16 — 2x.
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5 Straight line Graphs

5.1 Equations

Key points

(2, )

_ ¥y
gradient m = X, — X,

y=mx+c

0 X

(ESRTH)

e Astraight line has the equation y = mx + ¢, where m is the gradient and c is the y-intercept

e The equation of a straight line can be written in the form ax + by + c =0, where a, b and c are

integers.

e When given the coordinates (x1, y1) and (x2, y2) of two points on a line the gradient is calculated

Y2—Y1

using the formulam = —=——

X2—X1

Examples

Example 1 A straight line has gradient —% and y-intercept 3.

Write the equation of the line in the form ax + by + c = 0.

m = —% andc=3
1
Soy=—5x+3

1 —
Ex+y 3=0

x+2y-6=0

1 A straight line has equation y = mx + c.
Substitute the gradient and y-intercept given in
the question into this equation.

2 Rearrange the equation so all the terms are on
one side and 0 is on
the other side.

3 Multiply both sides by 2 to eliminate the
denominator.

Example 2 Find the gradient and the y-intercept of the line with the equation 3y - 2x + 4 = 0.

3y-2x+4=0
3y=2x-4
2 4

=—X——
Y 3 3

2
Gradient=m = E

4
y-intercept=c = 3

1 Make y the subject of the equation.

2 Divide all the terms by three to get the equation
inthe formy = ...

3 Intheformy=mx+c, the gradient is m and the
y-intercept is c.

Example 3 Find the equation of the line which passes through the point (5, 13) and has gradient 3.

m=3
y=3x+cC
13=3x5+¢
13=15+c¢
c=-2
y=3x-2

1 Substitute the gradient given in the question into
the equation of a straight line y = mx + c.

2 Substitute the coordinates x=5and y =13 into
the equation.

3 Simplify and solve the equation.

4 Substitute c = -2 into the equation y =3x+c¢
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Example 4 Find the equation of the line passing through the points with coordinates (2, 4) and (8, 7).

X =2, X,=8,y,=4and y,=7 1 Substitute the coordinates into the equation
Y2—y1 _7—-4 3 1 m = 2222 to work out the gradient of the line.
m= = = —=— X2—X1
xX,—x; 8-—2 6 2
y= lx +c 2 Substitute the gradient into the equation of a
straight line y = mx + c.
4= EX 2+c¢ 3 Substitute the coordinates of either point into
the equation.
c=3 4 Simplify and solve the equation.
y=_%+3 5 Substitute ¢ = 3 into the equation y =%x+c

Practice

1 Find the gradient and the y-intercept of the following equations.
a y=3x+5 b y=—%x—7 c 2y=4x-13
d x+y=5 e 2x-3y-7=0 f 5x+y—-4=0

2 Find, in the form ax + by + c = 0 where g, b and c are integers, an equation for each of
the lines with the following gradients and y-intercepts.

a gradient — %, y-intercept =7 b gradient 2, y-intercept O

¢ gradient g, y-intercept 4 d gradient —1.2, y-intercept -2
3 Write an equation for the line which passes though the point (2, 5) and has gradient 4.
4 \Write an equation for the line which passes through the point (6, 3) and has gradient —%

5 Write an equation for the line passing through each of the following pairs of points.

a (4,5), (10,17) b (0,6), (-4, 8)
¢ (-1,-7), (5,23) d (3,10), (4,7)
Extend

6 The equationofalineis2y+3x—6=0.
Write as much information as possible about this line.
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5.2 Parallel and Perpendicular

Key points

e When lines are parallel they have the same gradient.
e Aline perpendicular to the line with equation y=mx + ¢

has gradient — =y
m

Examples

Example 1 Find the equation of the line parallel to y = 2x + 4 which passes through

y
\ ‘e — gradient = —%
> perpendicular
lines
/ ’ \i
parallel lines
gradient = m

the point (4, 9).

y=2x+4 1 Asthe lines are parallel they have the same

m=2 gradient.

y=2x+cC 2 Substitute m = 2 into the equation of a straight
liney=mx+c.

9=2x4+c 3 Substitute the coordinates into the equation y =
2x+cC

9=8+c 4 Simplify and solve the equation.

c=1

y=2x+1 5 Substitute ¢ =1 into the equation y =2x+ ¢

the point (-2, 5).

Example 2 Find the equation of the line perpendicular to y = 2x - 3 which passes through

y=2x-3 1 Asthe lines are perpendicular, the gradient of the
m=2 perpendicular line

1 1 . 1
_——_= is ——.

m 2 m

1
y=—=X+C 2 Substitute m = 3 intoy=mx+c.
1 3 Substitute the coordinates (-2, 5) into the
SZ_EX(_2)+C 1
equation y= _EX +C

5=1+c 4 Simplify and solve the equation.
c=4
y:—%x+4 5 Substitutec=4intoy:—%x+c.
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Example 3 A line passes through the points (0, 5) and (9, -1).
Find the equation of the line which is perpendicular to the line and passes through

its midpoint.
x,=0,x,=9,y;, =5andy, = —1 | 1 Substitute the coordinates into the equation
m = Y2o N to work out the gradient of the
_Y2=y»1_—1-5 ) X27X1
m—xz_xl— 9-0 line.
-6 2
= 9 = - 3 2 Asthe lines are perpendicular, the gradient of
1 3 the perpendicular line
m 2 is — .
m
3
y=3x tc 3 Substitute the gradient into the equation y = mx
+C.
S 0+9 5+(—1))
M =|— =
idpoint ( 2 ' 2 4 Work out the coordinates of the midpoint of
(2’ 2) the line.
2
3 9 5 Substitute the coordinates of the midpoint into
2==X=+4¢ the equation.
272 a
c=— 14_9 6 Simplify and solve the equation.
19
— Ex _ E 7 Substitute ¢ =—— into the equation
Y=2r T 4
y= gx +C
> .

Practice

1 Find the equation of the line parallel to each of the given lines and which passes
through each of the given points.

a y=3x+1 (3,2) b y=3-2x (1,3)
¢ 2x+4y+3=0 (6,-3) d 2y-3x+2=0 (8,20)

2 Find the equation of the line perpendicular to y = %x— 3 which passes through the point
(_5) 3)

3 Find the equation of the line perpendicular to each of the given lines and which passes
through each of the given points.

a y=2x-6 (4,0) b y=—§x+% (2,13)
¢ x—4y—-4=0 (5,15) d Sy+2x-5=0 (6,7)
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4 |n each case find an equation for the line passing through the origin which is also
perpendicular to the line joining the two points given.

a (4,3), (-2,-9) b (0,3), (-10,8)

Extend

5 Work out whether these pairs of lines are parallel, perpendicular or neither.
a y=2x+3 b y=3x c y=4x-3
y=2x-7 2x+y—-3=0 4y +x=2

d 3x—-y+5=0 e 2x+5y-1=0 f 2x-y=6
x+3y=1 y=2x+7 6x—3y+3=0

6 The straight line L1 passes through the points A and B with coordinates (-4, 4) and (2, 1),
respectively.

a Find the equation of L1 in the formax+ by +c=0

The line Lz is parallel to the line Ly and passes through the point C with coordinates
(=8, 3).
b Find the equation of L in the formax+by+c=0

The line Lz is perpendicular to the line L1 and passes through the origin.
¢ Find an equation of L3
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6

Trigonometry

6.1 Right-angled

Key points

Examples

Example 1 Calculate the length of side x.
Give your answer correct to 3 significant figures.

In a right-angled triangle:

o the side opposite the right angle is called the hypotenuse opposite
o the side opposite the angle 0 is called the opposite

o the side next to the angle 8 is called the adjacent.

In a right-angled triangle:

o the ratio of the adjacent side to the hypotenuse is the cosine of angle 6, cosﬁ:a—

o the ratio of the opposite side to the adjacent side is the tangent of angle 6, tan@:ﬂ

The sine, cosine and tangent of some angles may be 0
written exactly.

hypotenuse

adjacent

opp

o the ratio of the opposite side to the hypotenuse is the sine of angle 6, singd=—"—

hyp
dj

hyp
adj
30° 45° 60° 90°

sin 0 1 E ﬁ 1

2 2 2
cos 1 ﬁ E l 0

2 2 2
tan 0 ﬁ 1 V3

3

cos25°=-—
X

6
x =
cos25°
X=6.6202675...
X=6.62cm

Always start by labelling the sides.

You are given the adjacent and the hypotenuse
so use the cosine ratio.

Substitute the sides and angle into the cosine
ratio.

Rearrange to make x the subject.

Use your calculator to work out

6 + cos 25°.

Round your answer to 3 significant figures and
write the units in your answer.
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Example 2 Calculate the size of angle x.

Give your answer correct to 3 significant figures.

4 5¢cm

ady
4.5cm
opp
t g =
an adj
. 3
anx = 45

—yan-1(3
x=tan (%)

x=33.6900675...

x=33.7°

1 Always start by labelling the sides.

2 You are given the opposite and the adjacent so
use the tangent ratio.

3 Substitute the sides and angle into the tangent
ratio.

4 Use tan™!to find the angle.

5 Use your calculator to work out
tan (3 + 4.5).

6 Round your answer to 3 significant figures and
write the units in your answer.

Example 3 Calculate the exact size of angle x.

V3cm

1 Always start by labelling the sides.

2 You are given the opposite and the adjacent so
use the tangent ratio.

3 Substitute the sides and angle into the tangent
ratio.

4 Use the table from the key points to find the
angle.
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Practice

1 Calculate the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

55ecm
25°
X

2 Calculate the size of angle x in each triangle. 53 e

Give your answers correct to 1 decimal place.
a b
5cm 7.5cm
-
4 cm
d X
2.5¢cm

33

d b x
30°
7 cm
8cm
x
c d
X 6 cm
65°
e f
6.2 cm
\%

4cm




Work out the height of the isosceles triangle.
Give your answer correct to 3 significant figures.

8cm

Calculate the size of angle 6.
Give your answer correct to 1 decimal place.

5cm

7 cm
Find the exact value of x in each triangle.
a b
x V3 cm
60°
c d .
@ 2cm

6cm
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6.2 Cosine Rule

Key points

e g isthe side opposite angle A.
b is the side opposite angle B. b c
c is the side opposite angle C.

C - B

e You can use the cosine rule to find the length of a side when two sides and the included angle
are given.
e To calculate an unknown side use the formula a? = b? + ¢? — 2bc cos A.

e Alternatively, you can use the cosine rule to find an unknown angle if the lengths of all three sides
are given.

b2%+c?%-a?
2bc

e To calculate an unknown angle use the formula cos A =

Examples

Example 4 Work out the length of side w.
Give your answer correct to 3 significant figures.

8 cm

1 Always start by labelling the angles and sides.

2 Write the cosine rule to find the side.

a’? =b%?+4c?>—2bccos A

3 Substitute the values g, b and A into the formula.
4 Use a calculator to find w? and
then w.
5 Round your final answer to 3 significant figures
and write the units in your answer.

w2 =824+72—-2%x8xX7Xcos45°

w? = 33.804 040 51...
w =+v33.80404051

w=5.81cm
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Example 5 Work out the size of angle 6.

Practice

Give your answer correct to 1 decimal place.

15cm
7 cm

Q 10 cm

b? + c? — a?

A=
coS ZbC
,_ 102472157
oSy = T 10x 7
,_ =76
coS —140

0 =122.878 349...

0=1229°

g
A 10 cm /KC

Always start by labelling the angles and sides.

Write the cosine rule to find the angle.

Substitute the values a, b and c into the
formula.

Use cos™ to find the angle.

Use your calculator to work out

cos (=76 + 140).

Round your answer to 1 decimal place and write
the units in your answer.

1 Work out the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

d

b

w 10 cm

Tem a

14 cm

36

152




2 Calculate the angles labelled 0 in each triangle.
Give your answer correct to 1 decimal plac

3

a

d

b

9cm
a
5cm
12cm
72cm
c
7.6cm
13 cm

Work out the length of WY.
Give your answer correct to
3 significant figures.

Work out the size of angle WXY.

Give your answer correct to
1 decimal place.

b

37

33mm

8 mm

3
36 mm

8 om 7.5¢cm

11.3cm

W

14 cm
5cm
g
8.5¢cm
@ 10 cm
Z



6.3 Sine Rule

Key points A
e g isthe side opposite angle A. .
b is the side opposite angle B. b
c is the side opposite angle C.
c B

e You can use the sine rule to find the length of a side when its opposite angle and another opposite
side and angle are given.

. a b c
e To calculate an unknown side use the formula —— = — =—
Sin A sinB sinC
e Alternatively, you can use the sine rule to find an unknown angle if the opposite side and another
opposite side and angle are given.
SinA sin B sinC
e To calculate an unknown angle use the formula . = =

b [

Examples

Example 6 Work out the length of side x.
Give your answer correct to 3 significant figures.

1 Always start by labelling the angles and sides.

2 Write the sine rule to find the side.

sind sinB

X 10 3 Substitute the values g, b, A and B into the

sin36° sin75° formula.

4 Rearrange to make x the subject.

10 X sin36°
= T ein75° 5 Round your answer to 3 significant figures and
write the units in your answer.
x=6.09cm
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Example 7 Work out the size of angle 6.
Give your answer correct to 1 decimal place.

Practice

1275

14 cm

sinA sinB

a b
sin 0 _ sinl27°
8 14
] 9_8><sin127°
sin@ = 12
6=27.2°

Always start by labelling the angles and sides.

Write the sine rule to find the angle.

Substitute the values a, b, A and B into the
formula.

Rearrange to make sin 8 the subject.

Use sin! to find the angle. Round your answer
to 1 decimal place and write the units in your
answer.

1 Find the length of the unknown side in each triangle.
Give your answers correct to 3 significant figures.

8 cm

74 mm

Tso 110

39

10 cm

105° f;‘)“

48°

6.2 cm




2 Calculate the angles labelled ¢ in each triangle.
Give your answer correct to 1 decimal place.

& cm

a b 85°
Wen

10 cm
? 74 cm P
c d
T.5cm
9.6 Scm @
9 752 13cm

3 a Workout the length of QS.
Give your answer correct to 3 significant figures.

b Work out the size of angle RQS.
Give your answer correct to 1 decimal place.
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6.4 Area of a triangle

A
Key points
e qisthe side opposite angle A. b is the side opposite angle B. b ‘
c is the side opposite angle C.
C
e The area of the triangle is %ab sinC. a B
Examples 5em
Example 8 Find the area of the triangle. @
Ecm
A 1 Always start by labelling the sides and angles of
the triangle.
5cm

L)

cim

2 State the formula for the area of a triangle.
Area =%ab sinC 3 Substitute the values of g, b and Cinto the
formula for the area of a triangle.

Area==x 8 X 5 X sin82° )
2 4 Use a calculator to find the area.

Area =19.805 361... 5 Round your answer to 3 significant figures and

A 19.8 cm? write the units in your answer.
rea=19.8cm

Practice

1 Work out the area of each triangle.
Give your answers correct to 3 significant figures.

a b C
38 mm

&

7.5cm 43mm
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2 The area of triangle XYZ is 13.3 cm?. Z
Work out the length of XZ.

64° Y
X 58cm
Extend
3 Find the size of each lettered angle or side.
Give your answers correct to 3 significant figures.
b
9cm
5cm 8 cm
d
4 The area of triangle ABC is 86.7 cm?.
Work out the length of BC.
Give your answer correct to 3 significan 4

16.5cm C
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Answers

1 Algebraic Expressions

1.1 Expanding brackets
6x—3

21x+35+12x—-48 =33x—-13

12x% + 24x
¢ 10h-12h3-22h2

4 a -y’-4
c 2p-7p?

5 y-4

6 a -1-2m

7 7x(3x-5)=21x>-35x

x2+9x+20

x> +5x—-14
2x2+x-3

10x*> - 31x + 15
18x% + 39xy + 20y?
4x% - 28x + 49

~ =™ ot o o 9o

9 2x2-2x+25

2
K15

1.2 Factorising Expressions

10 a

1 a 2x3y33x-5y)
2 a (x+3)x+4)
d (x—8)(x+3)

g (x—-8)(x+5)

b

b
d

- o = o T

—10pq — 8qg? c =3xy + 2y?

b 40p—-16—-12p—27=28p—43
¢ 275+9-30s+50=—3s+59=59-3s d

8x—-6—-3x—-5=5x-11

20k3 — 48k
21s2—-21s3—6s

5x2—11x
6b2

5p3 +12p% + 27p

x2+10x + 21

x? =25
6x>—x—2

12x2 +13x - 14
x2+10x + 25
16x% - 24xy + 9y?

X“+2+—

7ab*(3b% + 50?) c

(x+7)x-2) c (x—=5)(x—16)
(x=9)(x+2) f (x+5)(x—4)
(x+7)(x-4)

43

5x%y?(5 — 2x + 3y)



3 a (6x—=7y)(6x+7y)

4 a (x—-1)(2x+3)

d (3x—-1)(3x-4)

5 2 2(x+2)
x-1
d X
X+5
6 a 3x+4
X+7
2-5x
(o
2X-3
7 (x+5)
8 4(x+2)
X—2

1.3 Laws of indices

1 a 1 b 1
2 a 7 b 4
3 a 125 b 32
4 a — b L
25 64
3
5 a 3 b 5x2
2
e V2 f c3
6 a 1 b 1
2 9
d 1 e 4
4 3
7 a xt b x7

(2x—9y)(2x + 9y)

(3x+1)(2x + 5)

(5x + 3)(2x +3)

2Xx+3
3x-2
3x+1
X+4

44

2(3a—10bc)(3a + 10bc)

(2x+ 1)(x + 3)

2(3x—2)(2x-5)

X+ 2




d Xx°
1
8 a —
X3
d Ix?
1
9 a 5x?
1
d 2x°?2

10 a x3+x72

1.4 Surds
1 a 35
e 10\/§
2 a 152
e 67
3 a -1
4 a £
5
e 2
5 1 3+\/§
4
6 x-y
7 a 3+ 2\/5

X 3 f X 3
1 C 5’/;
1 ¢ 1
\/; 4f\3
2x73 C 1 x4
3
1
4x 3 f o 3x°
X3 + X c X2 +x7

b 55 c 43 d

27 g 62
b 5 c 32 d
53

b 9-3 c 1045 -7

p VAL A7
11 7
f 5 g g h
p  24-43)
13
p XY
X—y

45

V2
2
1
3

6(5++/2)
23

26—42



2 Solving quadratic equations

2.1 Factorising

1 a x=00rx=—E b x=Oorx=E
3 4
c x=-5orx=-2 d x=2o0rx=3
e x=-lorx=4 f x=-5orx=2
g x=4orx=6 h x=—6orx=6
i x=—7orx=4 i x=3
k x=—£orx=4 | x=—gorx=5
2 3
2 a x=-2orx=5 b x=-lorx=3
c x=-8orx=3 d x=-6orx=7
e x=-5o0rx=5 f x=—-4orx=7
g x=-3orx=2% h x=-Yorx=2
2 3
2.2 Using the Formula
1 a x=—1+§orx=—1—§ b x=1+¥orx=1—¥

7+41 or x 741

2 X = =
2 2

3 x=—_3+\/@ orx=—_3_\/@
20 20

4 a «x= 7+E;/1_7 orx= 7_é/ﬁ

b x=-1+ \/1_0 orx=—1—\/ﬁ

c x=—1E orx=2
3
3  Simultaneous Equations

3.1 Linear - Elimination

1 x=1y=4 2 x=3,y=-2

1
3 x=2,y=-5 4 x:_o,,y=_E
5 x=6,y=-1 6 x=-2,y=5



3.2 Linear - Substitution

1 x=9,y=5 2 x=-2,y=-7
1
4 x=5,y=3 5 x=-4,y=5
=1 y=13 -2 y=2%
7 x—4,y 14 8 x=-2,y 22

3.3 Linear and Quadratic

1 x=1,y=3 2 x=2,y=4
_ 9 y——E x=4,y=2
5’ 5
4 X=4ry=1 5 X:3'y:4
X:gyy:5 X=2,y=1
5 5
7 x=0,y=5 19
8 x=-—-,y=-=
x=-5,y=0 3 3
x=3,y=5
_92 . _
10 X—E,V—G 1 X=1+2\/§,y=—1+\/§
R ol 16

w

ﬁl

1 a x>4 b x<2 C
d x>—% e x=>10 f
2 a x<-20 b x<35 C
3 a x<-4 b -1<x<5 C
x<-3 e X>2 f

4 a t<E b nzz

2 5

3

5 a x<-6 b x<E
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6 x> 5 (which also satisfies x > 3)

5 Straight line Graphs

5.1 Equations

1 a m=3,c=5 b m=—%,c=—7

c m=2,c=—% d m=-1,c=5

e m=§,c=—%or—2% f m=-5c=4
2 a x+2y+14=0 b 2x-y=0 c 2x—3y+12=0 d 6x+5y+10=0
3 y=4x-3

= 2
4 y-= 3x+7
5 a y=2x-3 b y=—%x+6 c y=5x-2 d y=-3x+19
3 ... 3 . .
6 y:—§x+3, the gradient is ) and the y-intercept is 3.

The line intercepts the axes at (0, 3) and (2, 0).

Students may sketch the line or give coordinates that lie on the line such as (1, %) or (4, —3).

5.2 Parallel and Perpendicular

1 a y=3x-7 b y=-2x+5 c y=—%x d =§x+8
2 y=-2x-7
3 a y=—%x+2 b y=3x+7 c y=-4x+ 35 d y=%x—8
4 a y=—%x b y=2x
5 a Parallel b Neither c Perpendicular

Perpendicular e Neither f Parallel
6 a x+2y-4=0 b X+2y+2=0 C y=2x
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6

Trigonometry

6.1 Right-angled

1

2

a 649cm
d 743 mm
a 36.9°
571 cm
20.4°

a 45°

6.2 Cosine Rule

1

2

3

a 6.46cm
a 22.2°
a 13.7cm

6.3 Sine Rule

1

2

3

6.4 Area of a triangle

1

2

3

q

a 433cm
a 42.8°
a 8.13cm

a 18.1cm?

5.10 cm

a 6.29cm

15.3 cm

6.93 cm
7.39cm

57.1°

lcm

9.26 cm

52.9°

76.0°

15.0cm

52.8°

32.3°

18.7 cm?

84.3°

49

2.80cm
6.07 cm

47.0°

30°

70.8 mm

122.9°

45.2 mm

53.6°

693 mm?

5.73 cm

d 38.7°
d chm
d 9.70cm
d 93.6°
d 6.39cm
d 28.2°
d 58.8°



