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5. Given 262~ 2x- 1=0, show that
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6. The graph shows two straight lines.

. oyEx-3
. xe2y=14

The lines intersect at the point P.
Find, algebraically , the coordinates of P.
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7. (a) Evaluate (2%

(b) Hence find n, when (2%)"=_1 .
64
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8. Each day, Marissa drives 40 kilometres to work.

(a) On Monday, she drives at a speed of x kilometres per hour.
Find the time taken, in terms of x, for her journey.

(b) On Tuesday, she drives 5 kilometres per hour faster.
Find the time taken, in terms of x, for this journey.

(c) Hence find an expression, in terms of x, for the difference in times of
the two journeys.

Give this expression in its simplest form.
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Look at the cuboid shown on the coordinate diagram.
The coordinates of point E are (5,3,1)

(a) State the coordinates of F
(b)  State the coordinates of G

(c)  What is the shortest distance between points D and C?
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1. There are 2-69 million vehicles in Scotland.

It is estimated that this number will increase at a rate of 4% each year.

If thi7s estimate is correct, how many vehicles will there be in 3 years”
time?
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2. A container for oil is in the shape of a prism.
The width of the container is 9 centimetres.

The uniform cross section of the container consists of a rectangle and a
triangle with dimensions as shown.

32:5cm

20cm
Calculate the volume of the container, correct to the nearest litre.
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3. Asector of a circle, centre O, is shown below.

The radius of the circle is 2:3 metres.
Angle AOBis 65 ° .
Find the length of the arc AB.
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4. The price for Paul’s summer holiday is £894-40.
The price includes a 4% booking fee.
What is the price of his holiday without the booking fee?
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5. A necklace is made of beads which are mathematically similar.

S0 VAR

The height of the smaller bead is 0-8 centimetres and its area is 0-6 square centimetres.
The height of the larger bead is 4 centimetres.
Find the area of the larger bead.
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6. A taxi fare consists of a call-out charge of £1-80 plus a fixed cost per kilometre.
A journey of 4 kilometres costs £6-60.
The straight line graph shows the fare, fpounds, for a journey of d kilometres.

N R

kilomet

(a) Find the equation of the straight line. 3
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(b) Calculate the fare for a journey of 7 kilometres.
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7. fx)=3sinx°,  0zx<360

(a) Find £(270).

(b) f(t)=0-6.
Find the two possible values of ¢.
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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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Find the equation of the straight line shown in the diagram above.
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2. Multiply out the brackets and collect like terms.

(3x +2)(x—5) + 8x
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3. Expresy40+4y10++90  as a surd in its simplest form. Marks
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4. The diagram below shows part of the graph of y = ax?.

y=ax?

(=3, 45)

=¥

Find the value of a.
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34

34

Part of the graph of y=asinbx® is shown in the diagram.

State the values of @ and b.

=Y
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6. A parabola has equation y = (x—2)2- 5.
(a) Write down the coordinates of the turning point of the parabola.

(b) Does this parabola have a maximum or a minimum turning point?
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7. The diagram below shows a circle, centre C.

P

Q<

“The radius of the circle is 15 centimetres.
Ais the mid-point of chord PQ.

“The length of AB is 27 centimetres.
Calculate the length of PQ.
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Two vectors are defined s = (2 )andw=("1).

(a)  Find the resultant vector u + 3v.

(b)  Find [u+3v].
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Calculator

1. There are 964 pupils on the roll of Aberleven High School.
It is forecast that the roll will decrease by 15% per year.
What will be the expected roll after 3 years?

Give your answer to the nearest ten.
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2. (@) A candle is in the shape of a cylinder with diameter 10 centimetres and height
15 centimetres.

Calculate the volume of the candle.

Give your answer correct to 3 significant figures.




image32.png
(b) A second candle is in the shape of a cone with a circular base of diameter
14 centimetres and height & centimetres.

14cm

It has the same volume as the first candle.

Calculate h.
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3. Factorise fully

3%+ 9x—12. 3
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4. Mr Smith and Mrs Curran both shop at the same store.

(@)

®)

©

Mr Smith bought 3 loaves and 2 packets of butter. The total cost was £4-73.

Let x pounds be the cost of a loaf and y pounds be the cost of a packet of
butter.

‘Write down an equation in x and y which satisfies the above condition.

Mrs Curran bought 5 loaves and 3 packets of butter. The total cost was £7-52.

‘Write down a second equation in x and y which satisfies this condition.

Use the equations in parts (a) and (b) to find the cost of a loaf and the cost of a
packet of butter.
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5. Solve the equation
Marks

27 -Tx+1=0,

iving the answers correct to two decimal places.
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6. Change the subject of the formula
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6
7. Simplify ’311’ .
20°xp
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8. Express Marks

2,5
(x—4) «x

N x #0, x £ 4,

as a single fraction in its simplest form. 3
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9. The barrier at a level crossing is raised after a train has passed.
The height, & centimetres, of the end of the barrier can be calculated using the
formula below

h=320sinx°+150, 0<x<90,

‘where x ? is the size of the angle between the barrier and the horizontal.

Calculate the size of the angle between the barrier and the horizontal when the
height of the end of the barrier is 458 centimetres.
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1. Factorise 6ab—Thc.
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Find the equation of the straight line AB.
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3. The diagram below shows a sector of a circle, centre

The radius of the circle is 5 centimetres and angle ACB is 72°.
Calculate the length of arc AB.
Take n=3:14.
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4. Solve algebraically the system of equations

2-y=10
4x+5y=6.
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The tangent SV touches the circle, centre O, at T.
Angle PTQ is 37 “and angle VTR is 68°.
Calculate the size of angle PQR.




image45.png
(x+4)
6. Simplify Pox 20
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7. State the period of y = sin2x
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8. The diagram below shows part of the graph of y =20 — (x —4)%

VA

/o

(a) State the coordinates of the maximum turning point.

xY
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(b) State the equation of the axis of symmetry.
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9.  Sketch the graph of

sin(x—90)° 0 = x <360.
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3
Given that 4B = ( 0 ) calculate |4E|.
-3

Give your answer as a surd in its simplest form.
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1. Multiply out the brackets and collect like terms.
(X +2)(x=5)=9x
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2. Acompany buys machinery worth £750 000.
The value of the machinery depreciates by 20% per annum.

The machinery will be replaced at the end of the year in which its value falls below
half of its original value.

After how many years should the machinery be replaced?
‘You must explain your answer.
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3. Solve the equation
X -Bx-2=0,

giving the roots correct to one decimal place.
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4. Alead cube, of side 10 centimetres, is melted down.
During this process 8% of the metal is lost.
The remaining metal is then made into a cone, with radius 8 centimetres.
Calculate the height of this cone.
Give your answer correct to 2 significant figures.
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5. Change the subject of the formula
a=3b2+c

tob.
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6. Simplify

<%

s
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3 5
—t— x=-2, x =1
x+2+x—1 = *

as a single fraction in its simplest form.
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8.

;I'he shape below is used as a logo in an advertising campaign. It is made up
rom

P

cs

De

Q

The points C and D are the centres of the circles and each circle has a radius
of 24 centimetres.
AB is a common chord of length 30 centimetres.

Calculate the height of the logo, represented by the line PQ.
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A Ferris wheel is turning at a steady rate.

The height, h metres, of one of the cars above the ground at a time t seconds
is given by the formula

h=7+5sint".

Find two times during the first turn when the car is at a height of 10.8 metres
above the ground.
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1. Evaluate
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2. Change the subject of the formula to

A=dn.
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3. (a) Expand and simplify

(2x- 5)(2+3x- 7)
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(b)  Solve the inequality

4x- 5=7x- 20.
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4. Joan buys gold and silver charms to make bracelets.
2 gold charms and 5 silver charms cost £125.

(a) Let g pounds be the cost of one gold charm and s pounds be the
cost of one silver charm.

Write down an equation in terms of g and s to illustrate the
above Information.

4 gold charms and 3 silver charms cost £145.

(b) Write down another equation in terms of g and s to illustrate
this Information.

(c) Hence calculate the cost of each type of charm.
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5. Four straight line graphs are shown

A N B VA

o % 0 13
c y D Yp

o] K o] K

‘Which one of these above could represent the line with equation 2x + y = 37
Give two reasons to justify your answer.
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6. The parabola with equation y = x? - 2x - 3 cuts the x-axis at the points
Aand B as shown in the diagram.

y

(a) Find the coordinates of A and B.
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(b) Write down the equation of the axis of symmetry of y = X - 2x - 3.
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The diagram shows a square based pyramid PQRST.

P

Express RP in terms of f,g and h.
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1. A snail crawls 3 kilometres in 16 days.
What is the average speed of the snail in metres per second?
Give your answer in scientific notation correct to 2 significant figures.
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2. Solve the equation
22+ 7x- 3=0.

Give your answers correct to 1 decimal place.
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3. A concrete block is in the shape of a prism.

22cm
Plmmhii
22cm
>
20cm
———
> 32cm

32cm

The cross section of the prism is a trapezium with dimensions as shown.

(@) Calculate the area of the cross section.
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(b) Calculate the volume of the concrete block.
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4. Last year, 1296 learner drivers from “ Topflight” school of motoring passed
their driving test.
This was 72% of those who sat their driving test from Topflight.

How many failed their driving test?
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. A mobile phone mast, 18-2 metres high, stands vertically in the centre of a circle.

It is supported by a wire rope, 19 metres long, attached to the ground at a
point on the circumference of the circle, as shown.

Calculate the circumference of the circle.
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7. Jack weighs 94 kilograms.

On the 1st of January, he starts a diet which is designed to reduce his weight
by 7% per month.

During which month should he achieve his target weight of 73 kilograms?
Show all your working.
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8. As the pendulum of a clock swings, its tip moves through an arc of a

D

50cm ‘

o

The length of the pendulum is 50 centimetres.
The length of the arc is 36-7 centimetres.

Calculate x°, the angle through which the
pendulum swings.

367
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10. A function is given by the formula, fix) =4 - 2*.

(a) Evaluate f(3).
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(b) Given that fim) = 4, find the value of m.
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11. Water flows through a horizontal pipe of diameter 60 centimetres.
The surface width, AB, of the water is 55 centimetres.

60cm
A B
TNLS

(a) Calculate the depth, d, of the water in the pipe.
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(b) What other depth of water would give the same surface
‘width?
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12. Part of the graph of y = 1 + sin x° is shown in the diagram below.

y

y=1+sinx

B y=17

The line y = 1:7 is drawn. It cuts the graph of y = 1+ sin x° at A and B as shown.
Calculate the x-coordinates of A and B.
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He decides to place it on a white card.

The card and the poster are
mathematically similar.
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13. Asim has a poster which is 25 centimetres wide
and 40 centimetres high.
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The border is 5 centimetres wide
on three sides and x centimetres
wide on the fourth side as shown.

Calculate the value of x.
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1. Expand and simplify: (3x- 2)(2x2+ x+5).
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2. Change the subject of the formula to m.

L= om
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3. In the diagram,

+  PQis the diameter of the circle
+ PQ=12 centimetres
+  PR=10 centimetres.

Calculate the length of QR.

Give your answer as a surd in its simplest form.
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4. The diagram shows part of the graph of y = 5 + 4x -

Ais the point (-1, 0).
B s the point (5, 0).

(a) State the equation of the axis of symmetry of the
graph.
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(b) Hence, find the maximum value of y = 5+ 4x - X




