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The roots of ax* +bx+c=0 are x=

Sine rule: e

sind  sinB

Cosine rule: b* +c*—2bccos A or cos A=

Area of a triangle:

Volume of a sphere:

Volume of a cone:

Volume of a pyramid:

- S
Standard deviation: 5= @ _ iﬁ‘)"’ where n is the sample size.
= -
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1. Paving stones are in the shape of a rhombus.

The side of each rhombus is 40 centimetres long.
40cm The obtuse angle is 110°.
Find the area of one paving stone.
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A group of people attended a course to help them stop smoking.
The following table shows the statistics before and after the

Mean number of cigarettes

smoked per person per day Standard deviation
Before 208 85
After 96 12:0

Make two valid comments about these results.
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3. At a ski resort the temperature, in degrees Celsius, was recorded each day at
noon for the first fortnight in February 2013.

0412 542 31486421

(a) Calculate:
(i) the median temperature;

(i) the lower quartile;

i) the upper quartile.
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(iv) the semi-interquartile range

(b) The temperature, in degrees Celsius, was recorded at the same ski resort
each day at noon for the first fortnight in February 2014.

The median temperature was found to be 2 degrees Celsius and the
SIQR was 5.

Make two appropriate comments.




image26.png
4. A runner has recorded her times, in seconds, for six different laps of the running
track.

53 57 58 60 55 56

(a) Calculate:
(i) the mean;

(ii) the standard deviation;
of these lap times.
‘Show clearly all your working.
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(b) She changes her training routine hoping to improve her consistency.

After this change, she records her times for another six laps.
The mean is 55 seconds and the standard deviation 32 seconds.
Has the new training routine improved her consistency?

Explain clearly your answer.
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5. The picture shows the entrance to a tunnel which is in the shape of part of a

The diagram below represents the cross-section of the tunnel.

+ The centre of the circle is O _

+ MNis a chord of the circle_

+ Angle MONis 50°

+ The radius of the circle is 7 metres.

Calculate the area of the cross-section
of the tunnel
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In triangle PQR, PQ = 5 centimetres,

QR =7 centimetres and cosQ:% i
Calculate the length of side PR

R Giveyouranswerintheformva . 3
7em
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2.

In triangle ABC:

© cosA=05

- AB =6 centimetres
- BC = 2x centimetres
- AC = x centimetres.

Show that x2 + 2x— 12 = 0.

2xcm
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3. In a race, boats sail round three buoys North
represented by A, B and C in the
Diagram below.

North

B is 8 kilometres from A on a bearing of 060 °.
Cis 11 kilometres from B.
Ais 13 kilometres from C.

(a) Calculate the size of angle ABC.
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(b) Hence find the size of the shaded angle.
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4. Triangle PQR is shown below. P
Calculate the size of angle QPR

93m 142m

78m
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5. Before training, athletes were tested on how many sit-ups they could do in

one minute.

The following information was obtained:
lower quartile (Qy) 23
median (Q,) 39
upper quartile (Q3) 51

(a) Calculate the semi-interquartile range.

After training, the athletes were tested again

Their median was found to be 48 and their semi-interquartile range
was found to be 11

(b) Make two valid statements to compare the performances before and
after training
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6. Quadrilateral ABCD with angle ABC =90 ° is shown below.

A 4m B
5m
6-2
D
7
c

(a) Calculate the length of AC

(b) Calculate the size of angle ADC

CD =7 metres
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1. ABC is an isosceles friangle with angle ACB = 30

The area of triangle ABC is 9 square
centimetres.

Calculate the value of x.

xem
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2. Harry often plays golf and the scores for some of his games are recorded below.

84 78 87 80 81

(a) For this sample calculate:

(i) the mean;

(i) the standard deviation

Show clearly all your working.
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(b)  His partner for these games is Tony, whose scores are listed below.
104 98 107 100 101

Write down the mean and standard deviation of Tonys scores.
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3. The stem and leaf diagram shows the number of minutes on average spent
on homework per night by a group of first year pupils.

s w =
ocnooo
oo
s on o
oo N o
oo w
~ o
@ o
© o
©o©

n=30 10 represents 10

(a) Using the above data find:
(i) the median;

(i) the lower quartle;

(iii) the upper quartile.
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(b)

(e

Find the semi-interquartile range

A group of fourth year pupils was surveyed to find out how many minutes on
average they spent on homework per night.

Their median time was found to be 42 minutes and the semi-interquartile
range was 6 minutes

‘Compare and make two valid comments
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4 Triangles PQR and STU are mathematically similar.
The scale factor is 3 and PR corresponds to SU.

Q 18em

Gecm

2xem (@ +5)cm

(a) Show that ® — 6x +5=0.
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(b) Given QR is the shortest side of triangle PQR, find the value of x.
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1.

Factorise fully

2m?-18.
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2. Given that flx) = 5 %, evaluate f(-3).
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3. Solve the equation 2x41-X5
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4. Jamie is going to bake cakes for a party.

He needsgz of a block of butter for 1

He has 7 blocks of butter.
How many cakes can Jamie bake?
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5. Adriving examiner looks at her diary for the next 30 days.

She writes down the number of driving tests booked for each day as
shown

y\lumber of tests booked 0 1 2 3 4 5 6

f,equency 1|1 3] 2| 9f 10 4

Find the median for this data
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7. (a) Brian, Molly and their four children visit Waterworld
The total cost of their tickets is £56.

Let a pounds be the cost of an adult’s ticket and ¢ pounds
the cost of a child’s ticket.

Write down an equation in terms of a and ¢
to illustrate this information

(b) Sarah and her three children visit Waterworld 1
The total cost of their tickets is £36.

Write down another equation in terms of a and c to illustrate this
information.

(¢) () Calculate the cost of a child's ticket. 2

(i) Calculate the cost of an adult's 1




image49.png
7. Asquare, OSQR, is shown below. y A
Q s the point (8, 8).

s Q@8

o

o R

The straight line TR cuts the y-axis at T (0, 12) and the x-axis at R.
(a) Find the equation of the line TR. 3
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The line TR also cuts SQ at P.

(b) Find the coordinates of P.
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8. (a) Simplify 2ax a*t.

(b) Solveforx,  x + 18 =42
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9.

In triangle ABC
+ AC =4 centimetres

+ BC =10 centimetres
- angle BAC =150°

Given that sin 30° =§1 . show that sin B -—51 .

10em
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2. In triangle THB:

- angle TBH
« angle THB

G is a point on HB.

- angle TGB =
. GH =

Calculate the length of TB.

90"
32°.

57 °

46 metres.

«~—F—>G
46m
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3. A heavy metal beam, AB, rests against a vertical wall as shown.

The length of the beam is 8 metres and it makes an angle of 59 ° with
the ground.

A cable, CB, is fixed to the ground at C and is attached /
to the top of the beam at B. ‘bs
The cable makes an angle of 22 ° with the ground. /
59
A

7,

S

5
Calculate the length of cable CB. 22° ’/A 59°
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Olga normally runs a total distance of 28 miles per week.

She decides to increase her distance by 10% a week for the next four
weeks.

How many miles will she run in the fourth week?
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1. Atree surgeon is asked to reduce the height of a tree.

In the diagram below TB represents the original height of the tree and C is the

point where the cut is to be made.

The tree surgeon will reduce the height of the tree by 4 metres.
Angle TSC = 12°and angle BSC = 38°.

Calculate the height of the tree after it has been cut.
Do not use a scale drawing.

T

4m
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2. Expand and simplify

(3x+ )2 =5x +4).
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2. Expand and simplify

(3x+ )2 =5x +4).
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3. Solve the equation
22 +3x-7=0.

Give your answers correct to 2 significant figures.
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4. Acaris valued at £3780.
This is 16% less than last year's value.
‘What was the value of the car last year?
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5. A spiral staircase is being designed.

Each step is made from a sector of a
Circle as shown.

The radius is 1-2 metres.

Angle BAC is 42°.

For the staircase to pass safety
regulations, the arc BC must be at least

0-9 metres.
Will the staircase pass safety regulations?

12m
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6. Two rectangular solar panels, A and B, are mathematically similar.

Panel A has a diagonal of 90 centimetres and an area of 4020
square

A

A salesman claims that panel B, with a diagonal of 125 centimetres, will
be double the area of panel A.

Is this claim justified?
Show all your working.
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7. ABCDE is a regular pentagon with each side 1 centimetre.
Angle CDF is 72°.
EDF is a straight line.

E 1em D F

(a) Wite down the size of angle ABC.

(b) Calculate the length of AC.
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8. A pipe has water in it as shown.

O - :
i ’ ‘W

The depth of the water is 5 centimetres.
The width of the water surface, AB, is 18 centimetres. ~—18ecm—
Calculate r, the radius of the pipe.
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9. The diagram shows the path of a flare after it is fired. h 4
The height, h metres above sea level, of the flare is given by
h =48 +8t—£ where tis the number of seconds after firing. h=48+8t-f

Calculate, algebraically, the time taken for the flare to enter the sea.
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10. A flower planter is in the shape of a prism.
The cross-section is a trapezium with dimensions
as shown.

68cm

30cm 30cm

32cm
(a) Calculate the area of the cross-section of the planter.
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(b) The volume of the planter is 156 litres.

Atimetres

Calculate the length, / centimetres, of the planter.
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".

Tom and Samia are paid the same hourly rate.
Harry is paid 15 more per hour than Tom.

Tom worked 15 hours, Samia worked 8 hours and Harry worked 12 hours.
They were paid a total of £429.

How much was Tom paid?
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12. Paper is wrapped round a cardboard cylinder exactly 3 times.
The cylinder is 70 centimetres long.

The area of the paper is 3000 square centimetres.
Calculate the diameter of the cylinder.
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13. Part of the graph of y =4 sin x° -3 is shown below.

<Y

y=4sinx® 3

The graph cuts the x-axis at Q and R.
P is the maximum turning point.

(a) Write down the coordinates of P.
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(b) Calculate the x-coordinates of Q and R.




