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Mathematics Transition to A Level

Overview of A level Mathematics

Your Year 12 A Level Mathematics course will consist of ‘Pure Mathematics’ and
‘Mechanics and Statistics’ for which you will need two textbooks. Each book is written
by senior examiners and includes a unique access code to access your ActiveBook.

The cost of each book is approximately £20.00.
Each one will be available to purchase from the Mathematics Department in September
2018 for £20.00 each.

You will also require a scientific calculator - Model CASIO fx991EX

The cost of the scientific calculator is approximately £30.00 (price as quoted from an
online resource) but will be available at a discounted price from the Mathematics
department in September 2018 for £20.00 also.

Pupils can choose to keep their books and/or calculator for the duration of their course,
or return them at the end of the course in the same condition they received them and
have their cost refunded.

A Level mathematics uses many of the skills you developed at GCSE. The big difference
is that you will be expected to recognise where you use these skills and apply them
quickly and efficiently.

In order to get off to a good start you need to be prepared. This booklet will help you
get ready for Y12 Mathematics.

This work is compulsory for all prospective A level students.
Some of the websites that you can use to help you with this work are given below:

https://vle.mathswatch.co.uk/vle

https://corbettmaths.com/

https://hegartymaths.com/

https://www.examsolutions.net/

Websites that can help you with A Level topics

https://vle.mathswatch.co.uk/vle/

http://www.examsolutions.net/

http://www.drfrostmaths.com/resources/sow.php?year=A%20Level

https://hegartymaths.com/

https://www.khanacademy.org/

http://www.physicsandmathstutor.com/

www.markit.education

https://www.madasmaths.com/archive iygb practice papers c4 practice papers.html
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Watch out!
When multiplying (or
dividing) positive and

Section 1: Linear Expressions and Equations

1.Expand and Simplify where possible negative numbers, if
the signs are the same
a) 3(2x—1) b) — (3xy — 2y?) the answer is ‘+’; if the

signs are different the
answer is ‘—’.

c) 9(3s+1)-5(6s—10) d) 2(4x—-3)-(3x+5)
e) 4p(2p-1)-3p (5p-2) f) 3b(4b —3) —b(6b - 9)
9) 3(2y-9 h) 13- 2(m +7) i) 5p(p? + 6p) — 9p(2p — 3)
j) The diagram shows a rectangle.

Write down an expression, in terms of x, for the area of the 3_5

Rectangle. i
Show that the area of the rectangle can be written as 21x?— 35x
Tx
2. Factorise.
Hint

a) 6x%y°®— 10x%* b) 21a’h® + 35a°h? Take the highest common factor

outside the bracket.
C) 25x%y2— 10x%y?2 + 15x%y3

3. Solve these Equations

a) 8—(x+3)=4 b) 14-32x+3)=2
1 2x X

c —(x+3)=5 d T 1="4+4

) 2( ) d) 3 3
¥ ¥y Tx—1

e Z4+3=5-= =13—x

) 4 3 D 2

_)'—1+_)'+1:2J'+5

2 2 3 6

4. Solve these simultaneous equations using the elimination method.

a) 3x+y=7 b) 2x+y=11 c) 2x+3y=11
3Xx+2y=5 x—3y=9 3X+2y=4



5. Solve these simultaneous equations using the substitution method.

a) y=2x-3 b) 2x=y-2 ¢) 3y=4x-7 d) 3x+2y+1=0
S5x-3y=11 8x—-5y=-11 2y=3x-4 4y=8—x
3(y —x)

6. Solve the simultaneous equations 3x+ 5y —20=0and 2(x+y) = p

7. Solve these pairs of simultaneous equations graphically.

a) y=3x—landy=x+3
b) x+ty=0andy=2x+6
c) dx+2y=3andy=3x-1

d) 2x+y+4=0and 2y=3x—1



Section 2 Quadratic Expressions and Equations

1. Expand and simplify.

a) (x+7)(x-2) b) (5x-3) (2x - 5) c) (3x+4y) (by + 6x)
1 2 1Y
d) (4x—3y)? e) (x+3)2+ (x—4) f) | Xx+= || x—= 9) | X+—
X X X
2. Factorise
a) X2+ 7x+12 b) x2—-11x+ 30 c) x2-7x-18
d) 36x2— 49y? e) 1822 —2000%c>  h) 2x2+Xx-3

3. 4Simplify the algebraic fractions.

2 2_ _ 2_
2) 2x2+4x b) X 22x 8 c) x2 5x
X —X X° —4x X°—-25
2x% +14x 9x*-16 2x* —7x-15
d) PV I €) 22 1179 na f) av? 179 110
2X°+4x-70 33X +17x-28 3x°-17x+10

g) Simplify /x? +10x+ 25

(x+2) +3(x +2)?

h)  Simplify —,
X —

4, Solving quadratic equations

Solve these equations by factorising
a 6x2+4x=0 b x*-3x-4=0 cC 2*-7x-4=0
d x*2-3x=10 e X(x+2)=2x+25 f x(3x+1)=x2+15

Solve these equations by completing the square

a x-4x-3=0 Hint

b x*+8x-5=0 Get all terms

c 2x2+8x-5=0 onto one side of
d (x-4)(x+2)=5 the equation.

e 2X°+6x-7=0




Solve these equations by formula

a) Solve the equation X2 —7x+2=0

c

. L b .
Give your solutions in the form , Where a, b and c are integers.

b) Solve 10x* + 3x + 3=5 Hint

. o Get all terms onto one
Give your solution in surd form. . .
side of the equation.

Choose an appropriate method to solve each quadratic equation, giving your answer in surd form when
necessary.
a) 4x(x-1)=3x-2
b) x(3x-1)=10

5. Quadratic Simultaneous Equations

a)y=x-3 b) y=3x-5 c) y=2x dDx-—y=1

w

r+yi=5 y=x—-2x+1 W—xy=28 2+y2=3

6.Solve these pairs of simultaneous equations graphically.
Q) y=x—landy=x2—4x+3

b) y=1-3xandy=x*-3x-3

) x+y=landx?+y?=25




Section 3 Inequalities

Solve these linear inequalities.

a) 1>3r+4 b) 5-2x<12 c) 8<3—§
d) 3<7r+10<45 ) 32-0>24-0+4 D S@-0=3(5-10+2

g) Find the set of values of x for which 2x+ 1> 11 and 4x -2 > 16 — 2x

Quadratic Inequalities

a) Find the set of values of x for which (x + 7)(x —4) <0

b)  Find the set of values of x for which x2 —4x - 12> 0

c) Find the set of values of x for which 12 +x—x2=0

d) Find the set of values which satisfy the following inequality x(2x —9) <-10

e) Find the set of values which satisfy the following inequality 6x2 > 15 +x



Section 4

Equation of Straight Lines

1.Find the gradient and the y-intercept of the following equations.

a) y= —%x—? b) x+y=5 c) 2x-3y-7=0

2 Find, in the form gx + by + ¢ = 0 where a, b and ¢ are integers, an equation for each of the lines with the

following gradients and y-intercepts.
a) gradient —% , V-intercept —7 b) gradient 2, y-intercept 0

c) gradient %, y-intercept 4
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 -

L | b

5  Write an equation for the line passing through each of the following pairs of points. A (4, 5), (10,17)

6  The equation of a line is 2y + 3x —6 =0.
Write as much information as possible about this line.



Parallel and Perpendicular Lines

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

given points.
a _}J=3x+] (32) b 2I+4y+3=0 (6_3)

Hint
Ifm= % then the negative reciprocal

1 b
m a

2 Find the equation of the line perpendicular to each of the given

lines and which passes through each of the given points.
a yv=2x—-6 (4,0) b x—4dy—4=0 (5,15)

In 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 (05 3)9 (_10: 8)

4 Work out whether these pairs of lines are parallel, perpendicular or neither.

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

5  The straight line L; passes through the points 4 and B with coordinates (—4, 4) and (2, 1), respectively.
a) Find the equation of L, in the form gx + by +¢=0

The line L, is parallel to the line L; and passes through the point C with coordinates (—§. 3).
b) Find the equation of L; in the form gx + by+¢=0

The line Lj is perpendicular to the line L; and passes through the origin. ¢) Find an equation of L,



Section 5 Sketching Graphs

Quadratic Graphs

Sketch the graph of v = —x2.

Sketch each graph, labelling where the curve crosses the axes.
) y=@+2)E-1) b y=x(x—3) ¢) y=xi-5r+4
d) y=xr+4x e) y=9-x2 f) y=2*+5x-3,

Sketch each graph. Label where the curve crosses the axes and write down the coordinates of the
turning point.
a) y=x'—-5x+6 b) y=-x+T7x-12 ) y=-xt+4x

w

Cubic and Reciprocal Graphs

4 Here are six equations.

Hint
A 5 B 2+ 35— 10 c . Find where each of the
)] = — ;= —_ = . "
YT yoET SR yma Ty cubic equations cross the
D y=1-3x2-x° E y=x-3x2-1 F xty=5 y-axis.
Here are six graphs.
i ii y iii y

"--_______‘--‘

U
normal \
tangent
tangent / \.
0 X 0%/ x
O X

normal

iv Y v vi

~ TN 1\

Match each graph to its equation.

o oW

Copy the graphs ii, iv and vi and draw the tangent and normal each at point P.

10



5 Sketch the following graphs

a) y=2x b) y=x(x-2)(x+2)
¢ v=x+Dx+4)(x—-3) d) yv=(@x-3¥%x+1)
& y= = H oy=-2

X X

g) Sketch the graph of y=

x+2

Transformations of Graphs

6 The graph shows the function y = f{x).
Copy the graph and on the same axes sketch and label
the graphs of y = f{x) + 4 and y=f{x + 2).

7  The graph shows the function y = f{x).
Copy the graph and on the same axes sketch and label
the graphs of y=f(x + 3) and y = f(x) — 3.

8  The graph shows the function v = f(x) and two
transformations of y = f(x), labelled C; and C,.
Write down the equations of the translated curves C
and C;in function form.

1
h) Sketch the graph of y= —]
I —

Y4 y = flx)
N0 /2 %
=2
|
y
y = flx)
Oﬂ X
I
y
2;
y= ”.I:I \ _.1" '-.\.(ﬁl
270° —180° —90° O !

/N

— 34

11



9  The graph shows the function y = f{x) and two
transformations of y = f{x), labelled C; and ..
‘Write down the equations of the translated curves C
and C; in function form.

10 The graph shows the function y = f(x).

a  Sketch the graph of y = f(x) + 2
b Sketch the graph of vy = flx + 2)

b9

11 The graph shows the function y = f{x).
Copy the graph and on the same axes
sketch and label the graphs of

v =-21(x) and y = f(3x).

12 The graph shows the function y = f(x).
Copy the graph and, on the same axes,
sketch and label the graphs of

y=—fx) and y=f(}x).

13 The graph shows the function y = f(x).
Copy the graph and, on the same axes,
sketch the graph of y = —{{2x).

g
0 "
f(x)
T
= fx)

-.I.Q




14

=t
n

16

The graph shows the function y = f{x).

a  Sketch the graph of v = —f{x).

b Sketch the graph of vy = 2f{x). .

a  Skeich and label the graph of v = f{x), where f{x) = (x — 1){x + 1).
On the same axes, sketch and label the graphs of y=f(x) — 2 and y = f(x + 2).

a  Sketch and label the graph of y = f(x), where f{x) = —(x + 1){x - 2).

X).

b On the same axes, sketch and label the graph of y=f (

1

2

13



Section 6 Proportion

Paul gets paid an hourly rate. The amount of pay (EP) is directly proportional to the number of hours (h)

he works.
When he works 8 hours he is paid £56.
If Paul works for 11 hours, how much is he paid?

Q is directly proportional to the square of Z.
Q=48whenZ =4,

a Find a formula for Q in terms of Z.
Sketch the graph of the formula.
Find Q when Z = 5.

Find Z when Q = 300.

o O T

m is proportional to the cube of n.
m =54 when n = 3.
Find n when m = 250.

s is inversely proportional to t.

a Giventhats =2 whent =2, find a formula for s in terms of t.

b  Sketch the graph of the formula.
c Findtwhens=1.

y is inversely proportional to the square root of x.
Xx=25wheny=1.
Find x wheny = 5.

a is inversely proportional to b.
a=0.05whenb=4.

a Findawhenb=2.
b Find bwhena=2.

14



Section 7 Indices and Surds

1 Evaluate.
1
a 14° b 643 c
2 Simplify.
2 3 2
a 3x sz c 1y
2X y2xy
3
2x2 3.3
) ( 0) o ot
4x X “xX
3  Evaluate.
2 1
a 2738 b 164x273

4 Write the following as a single power of x.

1
a Ix? b — c

I

5  Write the following without negative or fractional powers.

2
a x° b X5 c

6  Write the following in the form ax".

a 5\/; b % c
X
2 4
d — e — f
Jx Ux
7 Write as sums of powers of x.
5
X :1 b X (x + lj c
X X
8  Simplify.
a 72+\162 b \75-/48 c

492 d 62

Watch out!
Remember that
any value raised
to the power of
zerois 1. This is
the rule a° = 1.

2

27 3
C RN
&

21212427

15



9 Expand and simplify.  a) (4—\E)(ﬁ+2)

o) (Vx+y ) (Vx -y

10 Rationalise and simplify, if possible.

2 8

a f b) \/ﬁ C)
2 6

e ) 5 f)

b) (5+2)(6-8)

9)

16



Section 8 Pythagoras and Trigonometry

1 Work out the length of the unknown side in each triangle.
Give your answers in surd form.

a W b 24 mm
.

54 mm 36 mm
34 mm
c d
48 mm
84 mn 30 DA
v

2 Arrectangle has length 84 mm and width 45 mm. Hint
Cglculate the length of the dlagpna_l _of the _rectangle. Draw a sketch of the
Give your answer correct to 3 significant figures.
rectangle.
3 Avyachtis 40 km due North of a lighthouse. Hint )
A rescue boat is 50 km due East of the same lighthouse. Draw a diagram
Work out the distance between the yacht and the rescue boat. using the
Give your answer correct to 3 significant figures. information given in
the question.

4 Points A and B are shown on the diagram.
Work out the length of the line AB.
Give your answer in surd form.

v

F 3
x B(4.7)
x A(1,1)
O o B C
1L D
5 A cube has length 4 cm. T ~~.

Work out the length of the diagonal AG. Fjomm I~ G

Give your answer in surd form. Re
E 4em H

6 Calculate the length of the unknown side in the triangle to 3 s.f




7 Calculate the size of angle x in the triangle to 1 decimal place.

8  Calculate the size of angle 6. 3 em 2
Give your answer correct to 1 decimal place.
Hint:
First work out the length of the Scm
common side to both triangles, K
leaving your answer in surd

form 7cm
Cosine Rule
9a Find the value of C to 3s.f b. Find the value of angle C to1d.p

72cm
C
7.6 cm
13cm

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

b  Work out the size of angle WXY.
Give your answer correct to
1 decimal place.

18



Sine Rule

11) Find the value of C to 3s.f

13) Find the area of the triangle below

38 mm

38"

43 mm

14) The area of triangle ABC is 86.7 cm?.
Work out the length of BC.

Give your answer correct to 3 significant figures.

12)

Find the value of © to 3s.f

9.6

Scm

15°

16.5cm

19



Section 9 Area and Volume

1  The diagram shows a solid triangular prism.
All the measurements are in centimetres.
The volume of the prism is ¥ cm?®,

Find a formula for V in terms of x.
Give your answer in simplified form.

2  The diagram shows the area of each of three
faces of a cuboid.

The length of each edge of the cuboid is a whole
number of centimetres.

Work out the volume of the cuboid.

3 The diagram shows a large catering size tin of beans

in the shape of a cylinder.

The tin has a radius of 8 cm and a height of 15 cm.

A company wants to make a new size of tin.
The new tin will have a radius of 6.7 cm.

It will have the same volume as the large tin.
Calculate the height of the new tin.

Give your answer correct to one decimal place.

4 The diagram shows a sphere and a solid cylinder.
The sphere has radius 8 cm.

The solid cylinder has a base radius of 4 cm and
a height of 2 cm.

The total surface area of the cylinder is half the
total surface area of the sphere.

Work out the ratio of the volume of the sphere to
the volume of the cylinder.

Give your answer in its simplest form.

5  The diagram shows a solid metal cylinder.
The cylinder has base radius 4x and height 3x.

The cylinder is melted down and made into
a sphere of radius r.

Find an expression for r in terms of x.

2x+1
30 cm?
10 em?
12 cm?
8cm

15¢cm

x+38

20



Area under graph

1  Estimate the area of the region between the curve y = (5 — x)(x + 2) and the x-axis fromx =1tox =5.
Use four strips of width 1 unit.

Hint:

For a full answer,
remember to
include ‘units®’.

2  Estimate the shaded area shown on the axes.
Use six strips of width 1 unit.

k=4

30
25
201/
15
10

3) Estimate the area of the region between the curve y = —x? + 2x + 15 and the x-axis fromx =2 to x = 5.
Use six strips of equal width.

4) Estimate the shaded area.
Use seven strips of equal width.

ury !
'_‘_'"eu-._:" M oW B WU @ P D = MW g
—L — >

et

|

|
L]

1
—




5) The curve y =8x — 5 — x? and the liney = 2
are shown in the sketch.
Estimate the shaded area using six strips
of equal width.

6) Estimate the shaded area using five
strips of equal width.

>

y=8x-5-x*

L=

w

o

-

2]

i

w

L%

S

22
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Section 10 Circle Theorems

Work out the size of each angle marked with a letter.
Give reasons for your answers.

Prove the alternate segment theorem.

Hint
One of the angles
is in a semicircle.

23



Answers

Section 1

1. Expand and Simplify where possible

a) 6x-3 b) —3xy + 2y? c) 27s+9-30s+50=-3s+59=59-3s
d 8x-6-3x-5=5x-11 e) 2p-7p*> f) 6b? g5 y-4

h) -1-2m i) 5p + 12p2 + 27p i) 7x(3x —5) = 21x% — 35x
2.Factorise.

a)  2x%3(3x —5y) b) 7a%h?(3b® + 5a?) c) 5x%y2(5—2x+ 3y)

3.Solve these Equations

a) 1 b)% )7 d)15 ) 247 ) 3 9) 2

4 Solve these simultaneous equations using the elimination method.

a) x=3,y=-2 b)x=6,y=-1 Ox=-2,y=5

5. Solve these simultaneous equations using the substitution method.

aAx=-2,y=-7 b)x=%,y=3 c) x=-2,y=-b d)x=—2,y=2%
=2l y=51
6. x= 22,y 52

7. Solve these pairs of simultaneous equations graphically.

a x=2,y=5 b) x=-2,y=2 c) x=05,y=05 d) x=-1,y=-2

24



Section 2 Quadratic Expressions and Equations

1. Expand and simplify.

a) x2+5x—14 b) 10x? - 31x + 15 c) 18x2+ 39xy + 20y?
2 2 2 1
e) 2x2 —2x + 25 f) X -1-— 9) X +2+—
X X
2. Factorise
a. (x+3)(x+4) b. (x—5)(x—6) c. x=9)(x+2)

e. 2(3a— 10bc)(3a + 10bc) f) (x-1)(2x+3)

3. Simplify the algebraic fractions.

d) 16x2 — 24xy + 9y?

a) b) c) d) e)
2(x+2) x+2 X X 3x+4
x—=1 ¥ x+35 x—35 x+ 7
f) 9) h)
(c+5) Hx+2)  2x+3
i <=1 3x-2
4. Solving quadratic equations
1. Solve these equations by factorising
a)x:00rx:—§ b) x=-1lorx=4 c)x:—%orx:4

e)x=-50rx=5 f) X:—3orx:2%

2. Solve these equations by completing the square

AXx=2+Torx=2-7
)x=-2+ 65 orx=-2- 65
-3+4/23 or x = -3-423

e) X=
) 2 2

b)x=-4+ 21 orx=-4- {21
d)x=1+ 14 orx=1- 14

d. (6x —7y)(6x + 7y)

d)x=-2o0rx=5



3. Solve these equations by formula

el 7= ) X:_3+2048—9 3=

- 20

a) X=
) 2 2

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

necessary.

7+17 7-17
3 or X

a X= =
) 8

b) x=—1§ orx=2

5. Quadratic Simultaneous Equations

ayx=1,y=-2 b) x=3,y=4 c) x=-2,y=-4
x=2,y=-1 x=2,y=1 Xx=2,y=4

d)X= l+\/§ y= —1+\/§
2 2

L]

2 2

X

6.Solve these pairs of simultaneous equations graphically.
a)x=1,y=0andx=4,y=3 b) x=-2,y=7andx=2,y=-5

c)x=-3,y=4dandx=4,y=-3

26



Section 3 Inequalities

Solve these linear inequalities.

ax<-1 b)x>—% c) x<-15 d) -1<x<5 e)x < —6
f)x < g g)x > 5 (which also satisfies x > 3)

Quadratic Inequalities

a) 7<x<4 b)x<-20rx>6 ¢)-3<x<4 d)2<x<2%

3 5
g) X<—= or x==
2 3

Section 4 Equation of Straight Lines

1.Find the gradient and the y-intercept of the following equations.

a)m=—1,0=—7 b)m=-1,c=5 c)ng,cz—zor—zl
2 3 3 3

2.

a)x+2y+14=0 b) 2x—-y=0 c) 2x-3y+12=0

3)y=4x—3 4)y:7§x+7 5) y=2x-3

3 .3 . .
6) y= —Ex + 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, %j or (4, —3).

Parallel and Perpendicular Lines

la) y=3x-7 b) y=—%x

2a)y=—%x+2 b) y=—4x+35

3a) yzf%x b) y=2x

4a) Perpendicular b) Neither c) Parallel

5a) x+2y—-4=0 b)x+2y+2=0 c)y=2x



Section 5 Sketching Graphs

Quadratic Graphs

- Za) . 2b) ¥
LY

D x

. .‘ 7}
BT Y
& 34 1)
x 0

(24, -1 -124

3c)

yn {zr 4]

=
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iv—A

Cubic and Reciprocal Graphs
i-C i-E  iii-B
b i YA
0 ;x
tangent
/T
normal
VI YA
‘ AN

v-F vi—-D
v Y4
normal
~J
0 X
tangen

tangent P
normal
3. Sketch the following graphs
b)
2
d) . ¥t ]
=1 ;1 5 *

12

t
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Transformations of Graphs

y="1@x) +4 |
B Cry=1flx-907) QL Cry=fix-3)
Cry=fix)-2 Cry=fx)-3
10a) 10b)
Tk
Wi
v = flx) + 2 =t
S\ 1 3-%‘; 2
13)
y
3 y=-H{~2x)
\ = f)]
13a) 13b) ]
| u 4210
[ /4= f60
Y= f(ﬂ\ |[l’=“‘) A
Y !
. )
T W I
/ \ |
|
14) 13)
7F v 1

N 7

- T
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Section 6 Proportion

1) £77 2a) 0=32  2b) 2¢) 75

3).5 4a) s=2 4b) “"[ 4c)4
5

6a) 0.1 5b) 0.1

2d) £10

5)1
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Section 7 Indices and Surds

1.Evaluate.
1
a)l b) 4 343 dy —
yIoowe 9 ) L
2. Simplify.
a) 3 b) 2x¢ c) 1
5l »”
3. Evaluate.
a) 1 b) I
5 4

4. Write the following as a single power of x.

b)

x- X

FA ]

LF] I

a)

5. Write the following without negative or fractional powers.

a) 1 b)

Lh
al

6. Write the following in the form ax".

-]
L
et
(]
=3

[T

="
[
p
4]

7. Write as sums of powers of x.

2x3

Ll.'ll'—'

4x

c)

4

1

X

3

—X

3x0
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8. Simplify.

8a) 152 b) 3 o 53

9a) 105-7 b)26-442 ¢ X7V

10
g 27T BB gl g ouB o 6(5++2)
7 3 3 13 23
Jr+.

Section 8 Pythagoras and Trigonometry
1.

a 1813 mm b 24145 mm

¢ 4242 mm d 689 mm
2) 95.3mm 3) 64.0 km 4) 35 units 5) 443 cm
6) 2.80 cm 7) 47.0° 8) 20.4°
Cosine Rule
9a) 70.8 mm 9b) 122.9° 10a) 13.7 cm 10b) 76.0°
Sine Rule
11) 45.2 mm 12) 53.6° 13) 693 mm? 14) 15.3 cm
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Section 9 Area and Volume

1)V=x3+%x2+4x 2) 60 cm? 3)21.4cm 4)32:9  5) r=3/36x

Area under graph

1) 34 units®>  2) 149 units?  3) 26% units? 4) 56 units? 5) 35 units?
6) 6% units?

Section 10 Circle Theorems

a) a=25° angles in the same segment are equal.
b = 45°, angles in the same segment are equal.

b) ¢ =44°, angles in the same segment are equal.
d = 46°, the angle in a semicircle is 90° and the angles in a triangle total 180°.

C) e = 48°, the angle at the centre of a circle is twice the angle at the circumference.
f=48°, angles in the same segment are equal.

d) g=100°, angles at a full turn total 360°, the angle at the centre of a circle is twice the angle
at the circumference.
h = 100°, angles in the same segment are equal.

e) a = 75°, opposite angles in a cyclic quadrilateral total 180°.
b = 105°, angles on a straight line total 180°.
¢ = 94°, opposite angles in a cyclic quadrilateral total 180°.

f) d = 92°, opposite angles in a cyclic quadrilateral total 180°.
e = 88°, angles on a straight line total 180°.
f=92° angles in the same segment are equal.

0) h = 80°, alternate segment theorem.
h) g =235°, alternate segment theorem and the angle in a semicircle is 90°.

i)
Angle BAT =x.

Angle OAB = 90? — x because the angle between c A .

the tangent and the radius is 90°.

OA = OB because radii are equal. 0

Angle OAB = angle OBA because the base of T
isosceles triangles are equal.

Angle AOB = 180° — (90° — x) — (90° — x) = 2x A

because angles in a triangle total 180°.

Angle ACB = 2x +~ 2 = x because the angle at the
centre is twice the angle at the circumference.
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