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This booklet contains worksheets covering a selection of questions from Topics 1-11 as
below. The majority of worksheets are focused on Topic 9-11, but there are 1-2 worksheets
for the first 8 topics included also. At the end of the booklet there are a few worksheets with
questions on ‘prior knowledge’ topics that you have studied in Year 7-8-9 and which you will
be required to know for upcoming tests.

Answers will be shared electronically by your teacher.
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Topic 2: Linear Equations
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Topic 8: Algebraic Manipulation
Topic 9: Powers and Roots
Topic 10: Graphical Representation of Data
Topic 11: Simultaneous Linear Equations

PRIOR KNOWLEDGE WORKSHEETS: Speed-Distance-Time, Density, Transformations



Percentages 1

A television has a price tag of £700
In the sale there is a 30% reduction.
What is the sale price?

30% of £700 = 00 X 700
=£. ...
Sale price = £700 — £......... = Cospna

A holiday usually costs £860
In a sale the price is reduced by 15%.
Work out the cost of the holiday in the sale.

Andy invested £6000 for 3 years in a savings account.
He was paid 4% per annum compound interest.
How much did Andy have in his savings account after 3 years?

ik

(2 marks)

(3 marks)

Multiplier = 100% + 4%
= %o
= L Write the percentage as a decimaﬂ
Amount in account after 3 years = (......... 13 X 6000
= oo [ Write down your full calculator display. J
=L, [ Round your answer to 2 decimal places. J
(3 marks)

Chloe invests £8500 for 4 years at 3% compound interest.
How much interest will she have earned at the end of 4 years?

(3 marks)

This can be done in the same way

James bought a car for £12 000
The value of the car depreciates by 15% each year.

as a compound intereit‘question
- see Q3. To find the multiplier

Work out the value of the car after 3 years. subtract 15% from 100%.

(3 marks)

15
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Guided

EXAM
BLERT

o @i o

Reverse percentages and
compound interest

Linda bought a new car for £18 000
Each year, the car depreciated in value by 15%.

Work out the value of the car after 4 years. -
Work out the multiplier
— -5 _ as a decimal.
Multipher = | [0 e L
— 4 §
Value after 4 years 15000 X (i, ) When working with
e money, answers must be
given to 2 decimal places,
= i \ (3 marks)
Jalin invested £3200 in a savings account for 3 years.
He was paid compound interest at a rate of 3.5% per annum.
Work out how much was in the account after 3 years.
2 (3 marks)

In a sale, normal prices are reduced by 35%.
The sale price of a DVD player is £403
Work out the normal price of the DVD player.

Multiplier = | — == =

Normal price = 403 + wssssssmassniin

Jill's weekly pay this year is £460

This is 15% more than her weekly pay last year.

Dave says, ‘"This means Jill's weekly pay last year was £391.”
Dave is wrong. Explain why:.

Pete invested £5100 for 7 years in a savings account.

He was paid 4.5% per annum compound interest.

At the end of the n years he had £6641.53 in the savings account.
Work out the value of n.

Exam questions similar to this
have proved especially tricky

—be prepared!  FEESNPREETIN

(3 marks)

(2 marks)

Choose some values
for n and wprk out the
amount in the savings
account after n years.

.................... (2 marks)
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EXAM
ALERT

Straight-line graphs 2

1 On the grid draw the graph of y = 2x + 5 for values

of x from —3to1

LFirst draw a table of values. Next work out the values ofd

Exam questions similar to this
have proved especially tricky
- be prepared!

X -3 -2 —1

O |

Y

Xx=—3:y=(2X =-3)+ 5

..................

(3 marks)

Plot your points on the grid.
Join your points with a straight

line using a ruler.

@ 2 On the grid draw the graph of x + y = 6 for

values of x from —2to 6

A straight line has equation y

=4x+5

JA
8
6
4
2
2 42 ] 41 |0 | 2 A
73
8
6
4
2
42 |9 ARERY
2
(3 marks)

Write down (a) the gradient and (b) the coordinates of the y-intercept of this straight line.

(@) gradient = ..................

(b) y-intercept = (O, ...........

Find the equation of

(a) line A (b) line B

Usey = mx + c where m is the
) gradient and c is the y-intercept.

J (1 mark)

(1 mark)

(c) line C

Work out the gradient and find
the y-intercept for each line,

(2 marks)

(2 marks)

(2 marks)

Hs

A A

No

1.9

[ep
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Parallel and perpendicular

Work out the coordinates of the midpoint of the line joining VA
(1,2) and (5, 9).

(5/ 9)

Coordinates of midpoint = ('——— svaeriat T enieis
(1,2)

..................... (3 marks)

Write down the equation of a line parallel to the Usey = mx + c where m is the gradient

line with equationy = 4x — 5 and ¢ is the y-intercept. Remember that
parallel lines have the same gradient.

..................... (1 mark)

Write down the equation of a line perpendicular to the line with equationy = 2x + 6
Gradentof y=2x+ Gis .........

Gradient of perpendicular line 15 —_ 1

Equationis y = —_1 x+ ... (1 mark)

Find the equation of the line which is parallel to the line with equation y = 3x — 2 and which
passes through the point (0, 4).

..................... (2 marks)

A straight line, L, passes through the point with coordinates (4, 1) and is perpendicular to
the line with equationy = 2x — 5
Find the equation of the line L.

(3 marks)
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1 The diagram shows a circle, centre O. A, B, C and D are points on the circumference. ( 7}
a) Work out the size of angle BCD. Give a reason for your answer.
2]

b) Explain why angle BAD = 105°.
C

Not to scale

[1] -

[Total 3 marks]
2 The diagram below shows a circle with centre O, 4, B, Cand D are ")
points on the circumference of the circle and 40C is a straight line. %%
Work out the size of the angle marked x.
Angle DBC = ... B
Angle ABC = ... ©
Angle x = o O e © = e ©
X = i
Not to scale [Total 3 marks]
3 Points 4, B and C lie on the circurnference of a circle and DE is the ( ?
tangent to the circle at 4. Angle DAB = 79° and angle EAC = 37°. %% ,{-3
B Find the sizes of angles x and y.
Not to scale ‘ Give a reason for your answers.
1 e
[Total 3 marks]
D E
A

Section Four — Geometry and Measures
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1
ﬂ 4 4, B, Cand D are points on the circumference of a circle. (‘“w‘)
N Angle BCD is 28° and angle 4DC is 24°, Otan®
’ B a) Find the sizes of angles x and .
A 'ﬂ‘ : R
X i ety V sy
.@ﬁ» D 27
. b) Give a reason for your answers.
/ C

Not to scale

[1j

[Total 3 marks]
} 5  Inthe diagram, O is the centre of the circle. 4, B, C and D are points on the “5""‘
, - circumference of the circle and DE and BE are tangents. Angle DEB is 80°. s
Not to scale
Work out the size of angle DAB.
[Total 4 marks]
6 Points B,'C, D and £ lie on the circumference of a circle. (";"5,:"*.
AB=%6cm, BC=10cm, AE=8cm and ED = x. O
Find the length of x.
Not to scale om

[Total 2 marks]

Section Four — Geometry and Measures
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7 Points 4, B, C, D and E lie on the circumference of a circle with centre O. #“m

AFD and CFE are chords of the circle. AF=6cmand EF =9 ¢m, )

o

\7
B C Find the length of CF
A ] D
6 cm F
0
9cm
E

Not to scale

8 The diagram shows a circle with centre O. 4, B and C are points on the circumference.
AD and CD are tangents to the circle and ABE is a straight line. Angle CDO is 24°.

A

Not to scale

D

Find the size of angle CBE.

..........

[Total 5 marks]

cm

[Total3 marks]

(8)

Caapt

.....................

‘ Exam Practice Tip

Make sure you know the rules about circles really, really well. Draw them out and stick them all over your
bedroom walls, your fridge, even your dog. Then in the exam, go through the rules one-by-one and use them to

? fill in as many angles in the diagram as you can. Keep an eye out for sneaky isosceles triangles too.

IScore
! |
| S— — |

2

Section Four — Geometry and Measures ~ @ D
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Sectors of circles

9 1 The diagram shows a sector of a circle, centre O.

The radius of the circle is 15 cm.
The angle of the sector is 140°.

(a) Calculate the area of the sector.
Give your answer correct to 3 significant figures.

Area of sector = — XX i, 2

e cm? correct to 3 s,

(b) Work out the perimeter of the sector.
Give your answer correct to 3 significant figures.

The diagram shows a sector of a circle, centre O.

The radius of the circle is 5 cm.

The angle at the centre of the circle is 70°.

Find the perimeter of the sector.

Leave your answer in terms of 7 in its simplest form.

:

15cm @ 15cm

0

(2 marks)

Y

The perimeter consists of the arc
length plus the length of two radii.

(3 marks)

Diagram NOT
drawn accurately

C

I %

..................... (4 marks)
The diagram shows a sector of a circle, centre O,
radius 8 cm.
The arc length of the sector is 7 cm. Sem em
Calculate the area of the sector.
O 8cm
Use the arc length to find the angle of the sector.
Then use your angle to work out the area of the sector.

2 (4 marks)

79
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Tree Diagrams 1
1 Jo and Heather are meeting for coffee, A‘\
The probability that Jo will wear burgundy trousers is % (,,)
There is a one in four chance that Heather will wear burgundy trousers.
The two events are independent,
Jo Heather
Burgundy
trousers
Burgundy
trousers
Not
burgundy
------- trousers
Burgundy
Not trousers
burgundy
trousers
Not
burgundy
------- trousers
a) Complete the tree diagram above. 2]
b) What is the probability that neither of them wear burgundy trousers?
Probability neither wear burgundy trousers = %X TS
2]
[Total 4 marks]
A couple are both carriers of a recessive gene that causes a hereditary disease. e,
[f they have a child, the probability that the child will suffer from the disease is 0.25. iA )
The couple plan to have two children.
If the couple have two children, find the probability that at least one of them will have the disease.
[Total 5 marks]

Section Six — Statistics and Probability
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3 A box of chocolates contains 12 chocolates. Py
5 of the chocolates are milk chocolate, 4 are plain chocolate and 3 are white chocolate. k.,t;
Two chocolates are chosen at random without replacement.
1st chocolate 2nd chocolate
Milk
Milk =~ Plain
White
Milk
Plain =~ Plain
White
Milk
White = Plain
White
a) Complete the tree diagram above.
2]
b) Calculate the probability that one milk chocolate and one white chocolate are chosen.
3]
¢) Work out the probability that at least one plain chocolate is chosen.
3]
[Total 8 marks]
Score: ‘ ___1
17

Y /"\ Fon[ ]
Section Six — Statistics and Probability \’9 D =/ | ) |

Se—
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Similarity | l,

=
1 Triangles ABC and DEF are mathematically similar. Angles BAC and EDF are equal. B j

A
a) Work out the length of AB.
35 cm
B c o cm
30 cm .
D 2]
% % b) Work out the length of DF.
7 cm
................. cm
E 12 cm F [1]
Not to scale [Total 3 marks]
p . » . Fw\
2 The shapes ABCD and EFGH are similar quadrilaterals. QB /‘
E
6 cm
F . g Nottoscale
4 cm
a) Find the length of BC.
................. Cm
2]
b) Find the length of EF.
----------------- Cm
1]
c¢) Find the size of angle x.
[1]
The area of quadrilateral ABCD is 36 cm?.
d) What is the area of quadrilateral EFGH?
. cm?
2]
[Total 6 marks]

Section Four — Geometry and Measures
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a) What is the length, in cm, of x7

40 cm 1.5m cm

. 2
b) The area of the unshaded banner 18 0.6 m".
What is the area of the shaded banner?
X

A
= :

Not to scale [2]
[Total 4 marks]
4 ABC and CDE are similar triangles. (ZB‘:\ )
4
4 asem o a) Find the length of BC.
Not to scale .. cm
[2]
b) Find the length of AD.
~ BassssssmsnEne RS Cm
E “18 om D 2]
[Total 4 marks]
5 The quadrilateral ABCD is made up of two similar triangles, A8C and ACD. 4B =3 cm, @\‘
AD =8 cmand AC = 6 cm. Angle 4BC = angle ACD and angle ACB= angle CAD. »)
a) Find the length of sides x and y.
g ..cm
B i T— cm
3]
b) The area of triangle ABC is 9 cm?. What is the area of quadrilateral ABCD?
cm?
2]
[Tota] 5 marks]

-
-

(3

- m ; "\ e 22
Section Four — Geometry and Measures /j [_, ] = [“‘*l @J D
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Volumes of 3-D shapes

[Remember to use the formula sheet to look up volume formulae. J

A sphere has a radius of 6 cm.
Work out the volume of the sphere.
Give your answer as a multiple of .

Volume of sphere = %77 X r3

= % bl G — -

S e, mem? (2 marks)
A cone has a base radius of 8.5 cm and a height of 24 cm.
Work out the volume of the cone.
Give your answer correct to 3 significant figures. 24 cm

>
8.5cm

..................... cm® (2 marks)

A cone has 5cm cut off its top as shown.
The shape which is left is known as a frustum.
Calculate the volume of the frustum to 3 significant figures.

Volume of original cone = 3L7T/”2/7 = % XmX42X8=,...

Volume of ‘missing’ cone = %WFZH =g X7TX . ... 2 X s =

Volume of frustum
= volume of original cone — volume of ‘missing’ cone

= rieereeaans cm? correct to 3 s.f (4 marks)
A cone is joined to a hemisphere as shown in the diagram.
Work out the volume of the shape.
Give your answer as a multiple of 7. [ A hemisphere is half a sphere, J 10cm

A clay bowl is in the shape of a hollow hemisphere.
The external radius of the bowl is 10.4 cm.

The internal radius of the bowl is 9.8 cm.

Work out the volume of clay in the bowl.

Give your answer correct to 3 significant figures.
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Surface area

A sphere has a radius of 10 cm.
Work out the total surface area of the sphere.
Give your answer correct to 3 significant figures.

Surface area of a sphere = 4 7r?

=4 XaTX 2

R cm? correct to 3 sif. (2 marks)
A solid shape is made from a cone on top of a hemisphere. T
The base of the cone has a radius of 6 cm and a vertical height of 8 cm. Scm
The hemisphere has a radius of 6 cm. _ _ l
Work out the surface area of the shape. N\ .

Give your answer correct to 3 significant figures.

Use Pythagoras’ theorem to work
out the slant height of the cone, I.

..................... cm? (5 marks)

The radius of a sphere is 4 cm.

The radius of the base of a cone is 6 cm.
The surface area of the sphere is equal
to the curved surface area of the cone.

Diagram NOT
drawn accurately

Work out the slant height of the cone. e
6cm
Surface area of sphere = curved surface area of cone
Aarr? = arrl
4XaTX P=m X X 1
............ p— I
Jr=rmmners em (4 marks)

The radius of a sphere is 3 cm.

The radius of the base of a cone is also 3 cm.

The surface area of the sphere is equal to the total surface area of the cone.
Work out the slant height of the cone.

| = simisaasianmivim cm (4 marks)
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Factorising Quadratics I

1 Fully factorise the expressions below. 1
a) x* + 4x — 32 @

2]

FM.\
b) 3x—4x — 4 @
2]
[Total 4 marks]
. "'\
2 The expression 5x* - 19x + 18 is an example of a quadratic expression. (AJ 2
a) Fully factorise the expression 5x* — 19x + 18.
2]
b) Use your answer to part a) to solve the equation 5x2 — 19x + 18 = (x—2)~
4] 3
[Total 6 marks]
3 The shape on the right is made from a square and a triangle. (2x +2) cm
The sides of the square are (x +3) cm long
and the height of the triangle is (2x + 2) cm.
The area of the whole shape is 60 cm?. _
Diagram NOT
a) Show that 2x° + 10x - 48 = 0. (&) (r+3)em  drawn to scale
4
[4]
- . ’“‘
b) Solve the equation 2x? + 10x — 48 = 0 to find a value for x. (@’:}
SR e gy
= Deon't forget, a length =
= can't have a negative value, =
/||IIH'IIl”ru|/|,||11||\‘ X = aveaniaiviiny
3]
[Total 7 marks]
Exam Practice Tip Scor¢ E
In the exam, you can check that you've factorised an expression properly by expanding the brackets back out. 7 C
You should get the expression that you started with. If you don't then something must have gone wrong — 4
somewhere down the line and you'll need to give it another go. Sorry about that. 17 i
= — I -

/i) /70 s (7
Section Two — Algebra ) \=/ ~ D N




Quadratic

(b)

equations

Exam questions similar to this
have proved especially tricky
~be prepared!

x2—6x—27=0

Guided 2+ 8x=0 X —6x—27 =0
Xx+ ) =20 x+ ... Wx — . sasies )=20
ALERT x=0orx+ ... =0 Xt anssmam = 0 Or X ~ s =0
X E wie X = viieinns or X i
(2 marks) (3 marks)
2 Solve
(@ x> —=7x+10=0 (b) x2+10x+9 =0
X = e e (3 marks) el —— (3 marks)
@ 3 (a) Solve 242 + 13x + 21 = 0 (b) Solve 922 — 25 = 0
2x2 +13x+ 21 =0 &se the difference of two squares.J
(Px + ... Wx + .o, )=20
2x + = 0 or x + s =0
X = . or X = i
(3 marks) . (2 marks)
x+ 1
@ 4 The diagram shows a trapezium.
All measurements on the diagram are in centimetres.
The area of the trapezium is 72 cm?. r=2
(a) Show thatx? + 2x — 80 =0 x+7
Use information from the diagram to form an equation for
the area. Then rearrange the equation to the form given.
(3 marks)
(b) Work out the lengths of the Solve the quadratic equation from (a) and use the positive
parallel sides of the trapezium. value of x to find the lengths of the parallel sides.
..................... cm
..................... (4 marks)

Expa
onto

@ 5 Solveébx(x +2)=5—x

|

nd the brackets then gather all the x ter
the left-hand side of the equatian.

ﬂ

68

(4 marks)



Indices 1
@ 1 Write as a power of 7
(a) 78 X 710
T N7 10 = rens
(b) 715 + 79
e o R o = e
712
© 757
712 - 7!2 . 7_!2
Suigss 7AXT7  7AXT 7
(d) (7°)*
(79)* = 75 % 4 = wcoven
2 Write as a power of 5
.................. (1 mark) vereveneneenen.. (2 marks)

(©) &%

68 X 63 = 6° X 6*

[ Use the index laws to simplify each side of the equatiog

Find the value of x.

Simplify 4°

Write 93 X 272 as a single power of 3

Write 8% + 43 X 25 as a single power of 2

(1 mark)

(1 mark)

(2 marks)

(1 mark)

(1 mark)

(2 marks)

(1 mark)

(2 marks)

(2 marks)

23
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Indices 2

Work out the value of  (a) 42 (b) 49°

(@) 472 = 22
=t (1 mark)
(b) 49° = V43
= Gicaadia (1 mark)
Work out the value of
(a) 273 (b) 971 (c) 473 (d) 8°
""""" Amak)  Omak  (1mark (1 mark)
Work out the value of (a) 8 (b) (%)7%
(a) 8% = (89)°
= (ki )2
= s (1 mark)
w0 (2)7 = ((8))
=)
o e (2 marks)
Work out the value of
(a) 497 (b) 64° (© &)+
..................... (1 mark) crieeenieneeeneneenn (1 mark) veveveneiereeseen.. (2 marks)

Work out the value of g X V27 [Write each number as a power of 3 and then use the index laws. ]

..................... (2 marks)

27



Surds
@ 1 Simplify (a) V48 (b) V300

(2) V4& =16 X V...
B s | PR (1 mark)

(b) v300 = \/ ........ X \j .........
= ... J ......... (1 mark)
@ 2 Rationalise the denominator of 1—\/2
=2 x
V2 V22
P V2
= e V2 (2 marks)
@ 3 Expand and simplify (2 — V3)(5 + V3) Use FOIL (First terms, Outer terms,
Inner terms, Last terms) to expand
(2 =V3)X5+V3)=10+ 2/3 — ... N the brackets.
= — eveinns V3 (2 marks)
@ 4 Expand and simplify (7 — V5)(2 + V5)
................... (2 marks)
@ 5 Expand and simplify (3 — v2)?
..................... (2 marks)
12 —5/3

@ 6 Rationalise the denominator of 7

Give your answer in the form a + b/3 where a and b are integers.

..................... (3 marks)

33



Algebraic expressions

Simplify
(@) m®* X m® (b) p0+p?
(a)m3><m9=m3+9 (b) PIO+P2:PIO*2
R = prees
(1 mark) (1 mark)
Simplify
(a) g xg° (b) K° + I3 X k2
..................... (Imark) ..................... (I1mark)
Simplify
X X xt y*
@ 2 ®
.................. (2 marks) tevvreenneeneen. (2 marks)
Simplify
6,5
(2) 5e7f2 X 3¢l (b) 22
7xy?

= g fssa...
28xP)° ' .
(b) 0 =286+ 7 X x X y? ™3
= Xizzzrzr e
(C) (2”‘15/7)4 = 24m5 X 4 P' X 4
= e Iy e
Simplify
a) 6¢d® X 4c542 b 40a°c?
( ) ( ) Saac
.................. (2 marks) teiniieniennne. (2 marks)
ol Use the | =l
Simplify [ se the index law a = ]
1372 25
@) (2x3) (b) (6417%3
.................... (2 marks)

(@) (&

(C) (t4)5 — t4><5

= poa
(1 mark)
© (Y
..................... (1 mark)
o]
.................... (2 marks)
(©) @mp)*
(2 marks)
(2 marks)
(2 marks)
(c) (5°a?)
..................... (2 marks)
.......... (2 marks)

29



Mean, median and mode

@ 1 Here are the numbers of texts received by 10 adults in one day.

2 & 7 6 25 24 16 5 4 3

(a) Write down the mode.

The mode 15 ... . . 1 The mode is the value that appears most often. ] (1 mark)

L e First write out all the
numbers in order,

Median — S ‘2f‘ ......
= s (2 marks)
(c) Work out the mean. LAdd up all the numbers before dividing by 10. j
Thetotalofallvalues=2+4+7+6+25+24+l€+5+4+3
Mean = - 0 Parts (a) to (c) of this question are grade F or below. Part (d)
is grade C and is the tricky bit. There is more than one
= mncai possible answer to this, which is why you must give a reason. (2 marks)

(d) Which of these three averages best describes this data? Give a reason for your answer.

The average that best describes this data 15 ...vvvevvoe oo because wuesmaimsissssii
..................................................................................................... (1 mark)
There are 6 boys and 2 girls in a room.
The mean of all their ages is 15
The mean of the girls’ ages is 16.5
Work out the mean of the boys’ ages.
Total of the ages of all & children = 8 X |5 = ...
Total of the ages of the 2 girls = 2 x ........ = i
Total of boys' ages B o o = Giiiaia
Mean of boys’ ages = —-G—-
= (3 marks)

The mean weekly wage of 5 women is £280
The mean weekly wage of 7 men is £316
Work out the mean weekly wage of all 12 people.

E (3 marks)



| _Histog_r;;ns and Frequency Density |
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fl-

.
™
The histogram shows the number of minutes some pupils watched television for one evening. (A)“
- S
i Number of minutes of F
& TV watched (m) Tequency
2 | I | EiEs 40 <m <60 20
2 : | | —
2 ] 60 <m <70
& | |
2 N i i 70 <m <80
5 B
i | ' 80 <m <120
| | 120 < m < 140
40 60 80 100 120 140
Number of minutes of TV watched (m)
) ULV IVET D gy,
Use the histogram to complete the frequency table. = Start by finding the frequency -
= density for the first interval, =
KR NN RN DN AR AN RN
[Total 2 marks]
100 Year 11 pupils were each given a potato. The table below gives some @
information about how long it took the pupils to peel their potato.
& - .
'''''' Time, ¢ (s) Frequency
>
% ______ e JHE R 0<t=<20 15
g ] ; ) . 20 <1< 30 35
> 30<t<40 30
é& | 4 st ] W o' e i
E CEE 40<t<60 15
| 60 <t <100 5
- . ral| ot 4 i =
L | J' .! N
0 20 40 60 80 100
Time, ¢ (seconds)
[Total 3 marks]

Section Six — Statistics and Probability
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3 The histogram shows the weights, w kg, of some newborn lambs. @
All the lambs weighed between 2 kg and 6 kg.

A

Frequency Density
al

I 2 3 4 5 6
Weight of lamb in kg (w)

a) What percentage of the lambs weighed less than 3.5 kg?

............................... %
3]
b) 45 lambs weighed between 4 kg and 4.5 kg.
What was the total number of lambs that were weighed?
2]
¢) Lambs with a weight greater than 3.2 kg are considered healthy.
Calculate an estimate of the number of lambs that were born a healthy weight.
3]
[Total 8 marks]
]
Score: l:____'
13

. i . A (o) (o0 (=
Section Six — Statistics and Probability 2 =4 &/




Histograms

@ 1 Sam asks some students how long they took to finish their science homework.
The table and histogram show some of this information.

Time (minutes) Frequency [RaaEuasRacis
5<x=10 i XD = g
10<x=15 20
15<x=<25 e X s = é‘z\
25 <x =35 50 g"‘é)
35 <x =50 15 B
(a) Use the information in the 0 B 10 i -20. 3(; 40 50

histogram to complete the table. Time (minutes)

) et of D5 = v = 35 e — frequency
-'ﬂa’ requency density o X= 92 8957 ass width

_ 50 _ Use this information to put
IO R a scale on the y-axis.
Frequency = frequency density X class width [Use this formula to complete the table.)
(2 marks)

(b) Use the information in the table to complete the histogram.

Frequency density of 10 < x <15 class = 20 - .

Use the frequency density
to draw in the missing bars.

|

Frequency density of 35 < x < 50 class = ~== = e {2 marks)

@ 2 The table gives information about the heights, in centimetres, of some students.

Height (2 cm) 145 < h <155 155 < h < 160 160 < h =< 175 175 <h <190
Frequency 30 20 75 45

(a) Use the table to draw a histogram. SRER + PR
(3 marks) HHHH

(b) Estimate the number of students who .
are taller than 170 cm. | Sasaadaas

e R o = Fre TR
o TR SRR
1

140 145 150 155 160 165 170 175 180 185 190
Height (h cm)

............ (3 marks)
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Quart—ife; and Compéring Distributions

11

|

1

[ o
~

i . o . . f-’\
Liz sells earrings. The prices in pounds of 15 pairs of earrings are given below. @)

6 3 4 8 10 11 5 7 4 12 8 9 5 7 1]

a) Find the lower and upper quartiles of the prices above. NI AR SR TINL
= Start by writing the

2 Prices in ascending order.
TN s

RN A

7

Lower quartile = Upper quartile = ...............

b) Liz reduces all her prices by 50p. Will the interquartile range of the new prices be
less than, greater than or the same as the interquartile range of the old prices?
Give a reason for your answer.

..............................................................................................................................................................

..............................................................................................................................................................

1]
[Total 3 marks]
The data below shows the number of strawberries collected -’ﬁ\
from each plant during one harvest of two strawberry patches, L,/
Patch A: 8 13 19 22 8 18 14 16 9 14 12
Patch B: 14 19 11 13 15 11 13
a) For each patch, work out the interquartile range for the number of strawberries from each plant.
PatchA: ... PatchB: . .
[4]
b) Give one comparison between the plants in Patch A
and the plants in Patch B, based on your results in part a).
1]
[Total 5 marks]
Score: ‘ - ‘

8
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Cumulative frequency

9 1 The cumulative frequency graph shows the marks scored by 60 students in a test.
JL_;[ T N _‘.“ ! l T ; |11 _], E ; . T 1 1_
(a) Use the graph to find an _ 60 R FH b Skagzmann
estimate for the median g : PR T
au H0+4- 1 - e
test score. =3 i a8
' o FHEE
o 1 i E 401 (a3
Draw a line at5 X 60 = 30 on o AmEE AN
the y-axis. Then you can read 2 3041
off the median from the x-axis. %’ 5
g 20"__“|r.=. T
o Tt R
..................... (2 marks) 104 |
(b) Use the graph to find an estimate 0 0 :

for the interquartile range of
the scores.

l = tile — |
nterquartile range = upper quartile — lower quartile e AT T
= — 3 X 60 = 15 for the lower quartile and

2 X 60 = 45 for the upper quartile.

Mark

(2 marks)

@ 2 The table gives information about the ages of the 80 people at a party.

Age (t vears) Cumulative u' - ‘rl : ik
gelty frequency g0 = aEEE "
15<t<20 10 EEH
20=<t<25 42 P
25 <t <30 63 g 60
30=<t<35 7 E i
[«5)
35=t<40 80 5 404
S
3
(a) On the grid, draw a g
cumulative frequency graph O 5
to show this information.
(2 marks) -
ok
0

(b) Use your graph to find an
estimate for the interquartile
range of the ages.

.................... (2 marks)

(c) Helen says that 20% of the people at the party were older than 27
Is Helen correct? You must give a reason for your answer.

10



| ' Cumulative Frequencir ] h

1 120 pupils in a year group sit an examination at the end of the year. CB?\‘
i Their results are given in the table below. ”d

. 0<x<20 [20<x<30[30<x<40|40<x<50|50<x<60|60<x<70]|70<x<80|80<x<100
mark (%)
Frequency 3 10 12 24 42 16 9 4

} a) Complete the cumulative frequency table below.

Exam mark (%) <20 <30 <40 <50 <60 <70 <80 | <100
Cumulative Frequency
1 1]
b) Use your table to draw a cumulative frequency graph on the graph paper.
1204 | i —
100 o —— | 2 1 20 ........:....__
B
Q
5 80 i
&
> S icSritist oS ot i
3= | |
o | :
& 60 i !
kS _
=
z
© 40
204— - 1 BT U 0 O S ) I i
0 ' > )
0 20 40 60 80 100 12
| Exam mark (%)
c) Use your graph to find an estimate for the median.
e Y0
| 1]
d) Use your graph to find an estimate for the inter-quartile range.
e 0
2]
[Total 6 marks]
Section Six — Statistics and Probability
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2 The cumulative frequency table below gives information about the length of time @\q
it takes to travel between Udderston and Trundle on the main road each morning.

Journey

Time (¢ mins) 0<1<20 | 0<r<25 | 0<£<30 | 0<1<35 | 0<r<45 | 0<r<60
Cumulative

Frequency 7 22 36 45 49 50

a) On the graph paper below, draw a cumulative frequency graph for the table.

o

40 i S —— _;_ —

(o)
o
|
|
|
|
|
|

Cumulative frequency
N
o
:
|
|
|
|

p—
(]
|
|
|
|
|
|
|

o
v

0 10 20 30 40 50 60 2]

Journey time (mins)

b) Use your graph to estimate the number of journeys that

took between 27 and 47 minutes. journeys
2]
¢) Use your graph to estimate the percentage of
journeys that took longer than 40 minutes.
............... %
2]

The median time for an evening journey from Udderston to Trundle is 22 minutes.

d) Give one comparison of the morning and evening journey times from Udderston to Trundle.

----------------------------------------------------------------------------------------------------------------------------------------------------------

.......................................................................................................................................................

[2]

[Total 8 marks]

Score: ‘ ==
14

/g_;—\\ .'/!! 0~
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ALERT

Simultaneous equations 1

Solve the simultaneous equations Exam questions similar to this
x+3y=5 have proved especially tricky
dx +5y=6 ~beprepared! [
x+ 3y =5 )
4x + 5y =6 (2)
......... Xt iy = s ()X 4
. 4x + Sy =6 (2)
......... Y = sesseaies
Y = e
Substitute Y= v into (1)
X+ 3 X uwsian =5
Pg i .
P JP——
Solution 15 X T s e s s Y T e (3 marks)

Solve the simultaneous equations
2x —5y = —6
dx + 3y =1

X = ks Y = e (3 marks)

The graphs of the straight lines with equations
x +y =4and 2y = x + 5 have been drawn on the grid. 4
Use the graph to solve the simultaneous equations

x+ty=4
2y=x+5 Write down the coordinates of the point 5
where the straight lines intersect.
X Bl sesaniirs P Y = g (Imark)  © : 1 X
Three apples and two bananas have a total cost of £1.55 Set up a pair of simultaneous )
Four apples and three bananas have a total cost of £2.20 equations. Use a for apple
Work out the cost of one apple and the cost of one banana. and b for banana. Change the

prices from pounds to pence. J

.......................................... (5 marks)
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‘[/ Simultaneous Equations and Graphs

. s =y N
1 The diagram below shows graphs of 2y —x = 5 and 4y + 3x = 25. @

Use the diagram to solve these Y ~
. . 4y +3x=25_ .4 2y—-x=5
simultaneous equations: N
[2] 2y—x=5 ] &
4y +3x =25 51
,4 4
3
2
2] 1
rks] X
X = i V = meviaieeiee 5 4 3 2 90 | 2 3 4 5 6 7 M S Eg
[Total 1 mark] e
: . =
2 The diagram below shows graphs of y=x+ 1 and y =4 — 2x. QB )
a) Use the diagram to solve these i
simultaneous equations: %
y=x+1
y=4-2x
X= v R Tr—
- 1]
12 b) By drawing another straight line,
solve these simultaneous equations: . Sy
y=x+1 I 2\3 4 5 6 7 8
3Jy=x+9
= s B V= oo )
o §
2 )
B =4-2x
[Total 3 marks] Y
. ’\
The diagram below shows part of the graph of y = 4x — x*. @
' Use the graph to solve these
simultaneous equations.
y=5x-2
] y=4x—x
—X
x= R R
seort and x = ....sne: O
[Total 3 marks] N
— Score: ‘___ __‘
11 7
et
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i
Speed

The distance from London to Munich is 900 km.
A flight from London to Munich takes 3 hours.
Work out the average speed of the aeroplane.

_ distance

SPeed time

= km/h (2 marks)

Lottie drives at an average speed of 80 km/h.
Her journey takes 2% hours.
Work out the distance Lottie drives.

..................... km (2 marks)

A train travelled 180 km in 1% hours.
Work out the average speed of the train.

..................... km/h (2 marks)

An aeroplane travelled at an average speed of 600 km/h for 2 hours 15 minutes.
i ?
Howefandid thewereplane fravel l Use the fact that 15 minutes is  of an hour. J

..................... km (2 marks)

Jamil walked at an average speed of 6 km /h for 40 minutes.
How far did he walk?

Time = 40 hour

210}

Write the time as a fraction of an
hour and simplify the fraction.

Distance = speed X time

e km (2 marks)

A car travels at an average speed of 90 km/h.
How far will the car travel in 20 minutes?

km (2 marks)

Jim leaves home at 14:30
He cycles 39 km to a friend’s house at an average speed of 18 km /h.
At what time does he arrive at his friend’s house?

.................... (2 marks)
37



@ 1 (a) The mass of 3m? of zinc is 21390 kg.

84

Density

Work out the density of zinc.

mass

CCrsiey = volume

(b) The density of copper is 8960 kg /m?®.
Work out the mass of 1.5 m?® of copper.

Mass = density X volume

The diagram shows a solid cuboid.
The cuboid has length 8 cm, width 6 cm and height 5 cm.
The cuboid is made of wood.
The wood has a density of 0.54 grams per cm?.
Work out the mass of the cuboid. ;
[ First find the volume]

of the cuboid.

The density of gold is 19.3 grams per cm?®.

A gold ingot is in the shape of a cuboid.

The cuboid has length 20 cm, width 8 cm and height 1.5 cm.
Work out the mass of the gold ingot.

Give your answer in kilograms.

A solid cylinder is made of wood.

It has a radius of 8 cm and a height of 3 cm.

The cylinder has a mass of 392 grams.

Work out the density of the wood.

Give your answer correct to 2 significant figures.

(2 marks)

(2 marks)

5cm

6cm

8cm

grams (3 marks)

........... kg (3 marks)

<«—8cm—>»

3cm
¥

....... g/cm?® (3 marks)



Translations, reflections
and rotations

@ 1 (a) On the grid, translate triangle A by ( 4). gl
. Label the new triangle B. -3
( 4) means 4 units to the [ i
right and 3 units down. 2
(2 marks)
(b) On the grid, rotate triangle A 180° 46 | 44 | 42 |O 2 4 £ %
about (0, 0). _
Label the new triangle C. =
Use tracing paper to help =)
with the rotation.
(2 marks)
-6
@ 2 (a) Describe fully the single transformation 23
that will map triangle A onto triangle B. 6
EXAM
ALERT Exam questions similar to this 4
have proved especially tricky
~be prepared!  [ERNENTEES 5
........................................................... G6 | <a > O] | 2 |4 6~
(2 marks) Lo
(b) On the grid, rotate triangle A 180° 1y
about (1, 0).
Label the new triangle C. Le
(2 marks)
(c) On the grid, reflect triangle A in the liney = 1
Label the new triangle D.
(2 marks)
A
@ 3 (a) Describe fully the single transformation g
that will map triangle P onto triangle Q.
(2 marks)
Jo | da| PO | 3 [ 4] 6>

(b) Describe fully the single transformation that

will map triangle P onto triangle T. 2

(3 marks) +6

92
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Enlargements

¥4 !
0
U

1 On the grid, enlarge the shape by a
scale factor of 2, centre (0, 0). =

1
L

w

Each point on the enlarged
triangle will be twice as far from S
O as the corresponding point
on the original triangle. ;

e

U

(3 marks)

N

2 Describe fully the single transformation 12y 1

that maps triangle A onto triangle B.

10

Join corresponding 6
vertices to find the
centre of enlargement.

(3 marks)

3 (a) On the grid, enlarge triangle C by
scale factor —%, centre (0, 0).
Label the new triangle D.

D

[«

For a negative enlargement,
the image will be upside
down on the other side of
the centre of enlargement.

£

Mo

(3 marks) L

(b) On the grid, enlarge triangle C by -
scale factor —2, centre (4, 4).
Label the new triangle E.

(3 marks)

(¢) Describe fully the single transformation that will map triangie C onto triangle H.

.....................................................................................................................

.....................................................................................................................

(3 marks)
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Combining transformations

x=4
@ 1 Triangle A is reflected in the line x = 4 to 7
give triangle B. v
Triangle B is reflected in the x-axis to give
triangle C. N
Describe fully the single transformation that
will map triangle A onto triangle C. 2
............................................................ 1p O ! 1 6 8 X
------------------------------------------------------------- _:2
............................................................. 1,
(3 marks)
First carry out the two
Eransformations on the diagram. J T6
@ 2 Shape D is reflected in the liney = —3 v
to give shape E. % }
Shape E is reflected in the x-axis to give
shape F. 2
Describe fully the single transformation that
will map shape D onto shape F. 1IN Y1 4| & | 4%
............................................................. T2
............................................................. 1y i
............................................................ 1.
(3 marks)
@ 3 Triangle P is enlarged by scale factor 2, g 1
centre (0, 0) to give triangle Q.
Triangle Q is rotated 180° about (0, 0) to 4
give triangle R.
Describe fully the single transformation that 5
will map triangle P onto triangle R.
............................................................. —6 -4 -2 0 4 X
............................................................. T2
............................................................. 1y
(3 marks)
6
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