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In the table below translate the key terms into your home language and write a short
definition for each term [if needed visit www.mathsisfun.com/definitions/].
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i Powers of 10

1. Fill in the boxes with numbers to show the powers of 10.

10x10=10|:| 1OOOOO=10EI

10° = ten thousand = = 10[_—_]

2.  Circle the odd one out.

v100 10 0.01 x 100 /10 000 100 = 10 1000

3. Puteach box into one of the bins, so that each bin contains boxes of the same value.

1000 x 100 Bin 1 ) Bin 2 Bin 3

100 000 || 10007 | 10 000 + 10 | |

100°| [1000] [10°

4.  To go from the number on the left to the number on the right, you need to
multiply or divide by a power of 10. Fill in the boxes with the correct powers.

4

0.0001 4300

The powers of 10 are 10, 100, 1000, etc. They're pretty useful, | have to admit, but
I'd rather have a power like invisibility or telekinesis... You should have the power to:

l:' Recognise powers of 10. I:I Calculate with powers of 10. -:e:i'i.'

,':, ) | S I:I Section One — Number
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Standard Form

1. Which of these numbers is 1.2 x 10° as an ordinary number? Circle your answer.

1.2000| [12] [120] [1200] 12 000

2.  Fill in the boxes to write these numbers in standard form.

200 000 = ><1Ol:I 54 000 = ><10|:] 127 000 = ><1OD

3.  The Earth is approximately 149 000 000 km away from the Sun.

Write this distance in standard form.

...................................... km
MMy,
-~ emembey- ol
4.  Convert these numbers from standard form to ordinary decimals. N 1O_nm _mb1 -
B 107 =
The first one has been done for you. SRACRITIS
1.8x 10" =..0:18 .. 2B R AT = wsamnsevsasen 3.84 X 107 = oo
5.  Write these numbers in standard form., @
0.05 = ..cooerneee mismisivsannss 0.807 = sssasnaavmsw 0.0026T = ..o
6. The world’s smallest known insect* has been known
tohave a body length of as little-as 0.000139 m.
Write this length in standard form.
m

7.  Stanley is throwing a number party. Only numbers in standard form are allowed in.

a) Circle the numbers that are not written in standard form.
0.6 x 10° 8 x 107

0.54 x 1012
8.6 x 10°

10 x 10° 44 x 107
1 x10?

b) Write each number that you've circled above in standard form.

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

*A male dicopomorpha echmepterygis fairyfly Section One — Number
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Standard Form

Write these numbers in order from smallest to largest.

8.
Leave each number in standard form.

(1.2><105 1.2 x 10

2.1 x10°

1.2 x 10°

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

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

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

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

9.  The colour of light depends on its wavelength. @

LRI
17
o)
1)
>
o
"
oy
3
L
=2
3
=
>
(%)
-9
<
S
|%]
=
o
=1
!

ork with :
Ly € given =
Iy Num e
YL, bers, =
l'llIIIl\\

a) Fill in this table showing the wavelength of different colours.
Colour Wavelength Standard Form
Red (R) 0.000000685 m m
Green (G) m 52 x107m
Blue (B) 0.00000046 m m

b) Yellow (Y) light has a wavelength of 5.8 x 107 m. Which of these sequences is the correct
order of these colours, from the smallest to largest wavelength? Circle your answer.
RYGB

BYGR BGYR RGYB

10. Work out these calculations.

..........

3 x10%) x2x10%=

11. Riad wants to calculate 0.002 x 0.0004.
a) Use power laws to write 107 x 10 as a single power of 10.
(ii) Write down 0.002 x 0.0004

b) (i) Calculate (2 x 107%) x (4 x 107).
Write your answer in standard form. as a decimal number.

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

°
From zero to hero — you're all done. 8tandard form is useful for writing down very big and
very small numbers, as well as for doing calculations with such numbers. You should be able to:

D Change between ordinary and standard form for large numbers.

l:] Change between ordinary and standard form for small numbers.
D Calculate with numbers in standard form

D Compare and order numbers in standard form.

Section One — Number
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Standard form

(a) Write 67000 in standard form. Exam questions similar to this
have proved especially tricky
67000 = ............ X NQ- —be Prepared! R)z»:‘unspms a mark)
(b) Write 2 X 10° as an ordinary number.
2 X107 = (1 mark)
(¢) Write 760 X 10* in standard form.
760 X 10% = ... &irst write the number as an ordinary number. ]
= X O (1 mark)
(@) Write 0.54 in standard form. (1 mark)
(b) Write 7 X 10° as an ordinary number. (1 mark)
Vifmite tbese numbers in order of size. | Write all the numbers in standard form first. J
Start with the smallest number.
3% 108 32 X 10° 0.031 x 10% 3400 X 10°
.................................................................................... (2 marks)
Work out the value of 5 X 107 X 9 X 103
Give your answer in standard form.
5XI07 X9 XI03=(5X ... ) X (107 X 10-++)
= X O
= X Qe (2 marks)
Work out the value of 1.04 X 103 + 2 X 107°
Give your answer in standard form.
.................... (2 marks)
Work out the value of 7 X 10° X 3000
Give your answer in standard form.
..................... (2 marks)
The number of atoms in one kilogram of helium is 1.51 X 10%
Calculate the number of atoms in 30 kilograms of helium.
Give your answer in standard form.
..................... (2 marks)



Recurring decimals

@ 1 Express 0.15 as a fraction in its simplest form. You must use algebra.

let x = 05

IO0x = 15.151515..,
. x= O.I51515 ...
OOX = i

@ 4 Convert the recurring decimal 0.47 to a fraction. You must use algebra.

Let x = 0.47

Ox = 47777777 ...

- x=04777777...
OX= vins
om— 9 ..
x 5= smengean Multiply the top and bottom
......... of the fraction by 10.

@ 5 Convert the recurring decimal 3.012 to a fraction. You must use algebra.

(3 marks)

(2 marks)

(3 marks)

(3 marks)

(3 marks)

55
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Pythagoras’ Theorem j

‘ . . :\|||IIHIIIIH
1.  Circle the triangle with a hypotenuse of 10 m. = "one of the dieig'rlalmls' on ths
= Page are drawn accurately.
”””HIIIIHHIIIIIH);II\

[NERERN

Ve

2. Find the missing length, /, in each right-angled triangle below.

a) b) 3 cm H

5cm
5cm

12 cm

3.  Bailey’s front door is 0.4 m above the horizontal ground.
Bailey uses a 6 m long ramp to get from the front door to the ground.

How far does the ramp extend horizontally from the front door? Give your answer to 2 d.p.

NI AR AN RN
= Sketch a diagram of the

ramp first to help you.
ZINRERR R ARR RN AR AR

[EAREAN

Vi

7

When Pythagoras was playing around with this theorem way back in the 6th century BC, | wonder if he
knew it'd be the best thing about school* for so many teenagers one day... See if you can now:

I:l Use Pythagoras' theorem to find any missing side length of a right-angled triangle.

*based on my own experience o
e ed ®

Section Four — Geometry



Pythagoras’ theorem

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

PGP = 6.52 + qunvimimnva Pythagoras’ theorem
PQP = i, {: . a% + b2 =c?
a
PQ = N veeiaus b
PQ = orooeieiiverenreeeanns
FQ = susssmassimn cm correct to 3 s.f. (3 marks)
@ 2 Work out the length of DE.
DE? + i, = 26° The hypotenuse is 26 cm so
DE2 = 22 _ you are finding one of the
.................... SRl ]
DE? = ..
DE=YV .........
DE = vssinsan cm (3 marks)
@ 3 Work out the length of AB.

Give your answer correct to 3 significant figures.

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

@ 5 Work out the height of the isosceles triangle.
Give your answer correct to 1 decimal place.

P
65 cm \
u

R Q
8.3 ecm
D E
10 cm
26 cm
F

19 cm

A . C
L
7 cm
B

E

12 cn/\lZcm
G- F

9 cm

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

81
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Pythagoras’ Theorem

) /1"!' There's only one formula to learn for this whole page — a2 + b2 = ¢

i }‘@i‘ P T"" It's a really important one though, so make sure you know exactly
' how to use it. Remember — it only works on right-angled triangles.

Q1 Use-Pythagoras’ Theorem to decide which of these is a right-angled triangle.
Say whether the other triangles have their biggest angles greater or less than 90°.

4.5 cm
7.5 cm
6.2 cm 10c
6.8 cm

Q2 Find the missing sides. Give your answers to 3 significant figures.
a) ¢) Llem d) 3 cm
:rz i
S 0.1 cm
?
Licm| [2 7em
0.18 cm /
7.8 cm f 2 8
Sem
q
12 em 0.75 cm e ;\om
«——»
?
h) i) j) k)
Iem
B 10 cm
6 cm i J
5cm 7 8 cm
] ) A
12 h 10.5 cm

Section 5 — Geometry and Measures
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Trigonometry

1.

Ly

| : } \\IIIHHIII'HIIIIII
Use trigonometry to calculate the lettered angle in each triangle. on s =

= None of the diagrams on this —
page are drawn

P Ccurately, =
Give your answers to 1 d.p. AT AR
a) b) c)
8
6m m 13 em 7 cm
10 cm
&= t
3cm
[ = ssssvassirenses L V= tiiiiiiannnennee
2. Calculate the length DE in each triangle below.
Give your answers to 1 d.p.
a b)
.- R .,
8 cm
DE = ................ cm DE = ............. cm
3. A cyclist approaches a hill and sees the sign on the right. WARNING
It means that for every 3 m horizontally, the hill rises by 1 m vertically. STEEP GRADIENT
AHEAD
Find the angle that the hill makes with the horizontal to 1 d.p. 1:3
(EARRERNCA
o

S
=

LENAR

i iangle.
hypotenuse of a right-angled triang
.rllylrilllHIllIIHIIIHHHHIIH‘.

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

Trigo-YES-metry, more like... (Sorry, | should have angled that pun a little better.)
When you've finished the page, make sure you can use trigonometry to:

D Find angles in right-angled triangles.

oL Ol ©

Find side lengthe of right-angled triangles.

Section Four — Geometry
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Trigonometry

Here it is — the big daddy of the geometry world. It might be difficult fo get your head round
at first, but it's worth persevering. You may as well write down the 'SOH’, 'CAH', 'TOA" triangles

K LR
\yj[ )/;;[L now — they'll come in dead handy over the next couple of pages.

Q1 Copy and complete this table using your calculator. Give your answers to 3 decimal places.
Anglea | Cosa 8in a Tan a
0° 1
10°
15°
0.5
45°
0.5
80°
88°
90°
Q2 Label each side as “hypotenuse”, “adjacent” and “opposite” relative to the angle marked:
a) b) <) d)
L
-
A c H Ik
QY g
Sl eyt
= Inverse sin, cos etc, on your cale =
Q3 Calculate the unknown angles to 1 decimal place: % 1E°|C: I:ﬁ:u’” need them here, =
R AR NRPRT RIS
a) b) ) 7 km
12 cm ] Q\
S em
Q
MTm 5 km
O a
4.5 cm f 12 m
o La
60 km
4 m
5.7 km
90 km

Section 5 — Geometry and Measures



Trigonometry 1

Work out the value of x.

Give your answer correct to 1 decimal place.

d

hypotenuse

adjacent 8.7cm

4.5cm

Start by labelling the sides
of the trlangle that you [ ]

COs x =
......... have been given. Then
| write down the trig ratio
X = Co5 (— = ) that uses these two sides.
X= rerns i e e
X = resennesmasnrasenns ° correct to ld.p. (3 marks)
9 2 Calculate the size of angle y in this right-angled triangle.
Give your answer correct to 3 significant figures.
9.4cm
3.8cm
Y= triiinieiniennns ® (3 marks)
C
9 3 Work out the value of x. First use triangle DAB and
Give your answer correct Pythagoras’ theorem to
to 1 decimal place. work out the length of BD.
B 21.4cm
8.2cm
A 15.7cm D
X = iriuerneiineriaenens ¢ (5 marks)

96

Aladder is 3.5 m long.

It leans against a vertical wall when placed on
horizontal ground.

The ladder rests at a point on the wall that is 3m
above the ground.

What angle will the ladder make with the horizontal?

Start by sketching a
right-angled triangle to
represent the ground, wall
and ladder. Mark the known
lengths on the triangle.

..................... ¢ (3 marks)



Trigonometry 2

'a ™\
e 1 é\/.ork out the length of AC. start by [abelling the A
1\‘fe Yqur ans.wer correct to side of the triangle
3 significant figures. that you have been
given and the side opposite
=
tan x = =ar that you want to find.
J Then write down the 1 52°
tan(......... ) = AC trig ratio that uses C 7.3cm B
--------- these two sides. adjacent
N J
AC = iz X tan(ooon.... )
AC = i
AC = ssinsisasnsivirata cm correct to 3 s.f (3 marks)
0 2 Calculate the value of y.
Give your answer correct to 1 decimal place.
27°
13.4cm
ycm
Y = rrrmrnesensnnn s cm (3 marks)
@ 3 Work out the length of PR. Q
Give your answer correct to 3 significant figures.
4.7 cm
62°
P R
PR= i, cm (3 marks)
4 The diagram shows two right-angled triangles. M . N
Calculate the length of NP, W
Give your answer correct to 3 significant figures. 15.8 cm
| First use triangle LMP to find the length of MP. ]
37° [
I P
NP = ineeavainiaiisi cm (4 marks)

97
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Trigonometry — Sin, Cos, Tan

. » ’-\
1 The diagram shows a right-angled triangle, QB;}
18 cm

Not drawn accurately
X

Find the size of the angle marked . 14 cm
Give your answer to 1 decimal place.

]

[Total 3 marks]

e
2 The diagram shows a right-angled triangle. QB) o |
Not drawn accurately

Find the length of the side marked y. 4m

Give your answer to 3 significant figures. 525

--------------------------- m
[Total 3 marks]
a "\
3 Inthe triangle below, 4B = BC = 10 m and angle C = 34°, @
B
Not drawn accurately
A C
a) Calculate the length AC.
Give your answer to 2 decimal places.
seaan m
3]
b) Calculate the height of the triangle.
Give your answer to 2 decimal places.
--------------------------- m
3]
[Total 6 marks]

Section Five — Pythagoras and Trigonometry
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r__-._- Plotting Straight Line Graphs

1.  The graph of y = x + 2 is a straight line.

a) Complete this table of values for the equation y = x + 2. 24
X 0 2 4 6
L _y 4 61

b) (i) Ploteach pair of x and y values from i
your table as coordinates on the axes. =TT

3

2

(ii) Plot the graph of y = x + 2 by drawing
a straight line through these points.

c) Write down the coordinates of the point where

the line y = x + 2 intersects the y-axis. 0 . >
(o, sl ) b2 o
2. The graph of y = x has been drawn on the axes on the right.
» W
a) Complete this table of values for the equations y = 3x and y = 6x. P dans b mamn Ewm
x 0 1 2 3 4 ottt
y=3x| O 3 6
y=6x| O
]0 i B | |
b) Use your table of values to plot the graphs of y = 3x and y = 6x. .
5=
c) Which equation has the steepest graph? Circle your answer. ‘__’__,_,.,——H”"’”E
y=x y=3x y = bx 0 1 2 4
3. Alasdair has plotted a straight line graph on the axes on the right.
a) Complete this table of values for the equation y = 4x + 2. o DA .
x 0 1 2 3 4 184—— /
y 2 161 —F—tH#—
14 I . li— ——
b) Use your table of values to plot the graph of y = 4x + 2. 1t
c) (i) What does your graph have in common with Alasdair’s graph? 10 / =
8f—HF—
................................................................................................... 6 / T
(ii) Write the coordinates of where the graph crosses the y-axis for... 4
Your line: (....... P ) Alasdair’s line: (....... R y .
ST e

(iii) Which equation describes Alasdair’s line? Circle your answer.

y=4x y=4x +2 y=4x+ 4

Section Three — Algebra and Graphs
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. 24

Quadratic Graphs ¥/l

1.  Consider the quadratic equation y = x* + 1. et 7
a) Complete this table of values for the equation. ;
T
: - -4 ~2 0 2 4
X2 S TN B N
i ] U IO P B Einen i RaREan
b) (i) Plot each pair of x- and y-values from your table ] x
as coordinates on the axes on the right. -4 22 0 2 4
(ii) Sketch the graph of y = x* + 1 by drawing a smooth curve joining up the points.
2. Noel has plotted the graph of the equation y = 3 — 5 on the axes below.
T A . a) (i) Complete this table of values
N/ | EhakN / for the equation y = x2 - 9,
N b A X 5[ 3] o303
e e i 10 - A
N R b4 ¥ 9 |25
™S | . _ : g rnmmn mmyns T | Tt (CR T T T T res) P,
_\-\' HEHEH ,/ RS X -9 0|16
5t B = L= TS0 H A7 (Fricid i HS 0 L [eeeeereses serssarens [ssssnsnans
S R e e R (i) Use your table to plot the graph of the
sdiis Ll FEE A P R R equation y = x*> — 9 on the same axes.
b) (i) What are the coordinates of the y-intercept of Noel’s graph? (oo §oevenedd )
(if) What feature of your graph is related to the ‘- 9’ in the equation y = x2 — 92
(iii) Where does the graph of the equation y = x> + x + 2 cross the y-axis?  (........ et )
c) Does the graph of y = 2 — 9 ever intersect Noel’s graph? Explain your answer.
3. Gail has sketched a graph on the right. $¥
Which of these equations could represent Gail’s graph? Tick your answer. /
X

y:x2+3|:] y=—x2+3[j / 0\_’
y=x2_3[:] y:—x2—3D

Section Three — Algebra and Graphs
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Quadratic Graphs

] AY
4. Consider the quadratic equationy = x> - 6x + 9. 15 ‘
a) Complete this table of values for the equation.
‘IO... 112 TR e TN K P VR M T T 1 . e e
x |01 2 3 4 5
y|9|4 o 0 0
b) Use your table of values to plot the graph 0 3 3 y T 5;6“
of y = x* — 6x + 9 for values of x from O to 5.
5. Imran has sketched the graphs of four quadratic equations below.
A er B TJ’ C AY D 'S4

\/ /N | °

Write A, B, C or D in the boxes below to match each graph with its equation.

y:x2|:| y=—x2|j- y=x2—2[| y=x2+2x+1|:]

4 =
6. Consider the equation y = - + 3x — 2. hiEn Ji|
a) Complete this table of values for the equation.
x| 0 1 1.5 2 3 0 >
s .
y -------------------------------------
L o I A B
b) Use your table to sketch a graph of the equation
on the axes on the right.
-2

Plot your points carefully — a misplaced point can easily result in a wonky curve. Quadratics should
never have lumps or spikes. If all your curves are looking nice and smooth, then you should be able to:

:] Recognise the general shape of quadratics. ’: 8ketch and plot quadratic graphs.

{\’i‘.’ 3,’ D &) Section Three — Algebra and Graphs
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T Harder Graphs

: =
1 This question is about the function y = x* — 4x> + 4. @

a) Complete the table below.

x| -1 | -05 0 0.5 1 1.5 2 2.5 3 3.5 4
y | -1 [2875] 4 |3.125| 1 |-1.625| -4
(2]
b) Use your table to draw the graph of y = x> — 4x2 + 4 on the grid,
for values of x in the range -1 < x < 4. 2]
y
4
5_ _6'__'_ q 5 X 5
| 5 | |
| ] | |
! 44 | |
] | QUL vy,
) ‘ | = Dontusearulerto =
E | = join up the dots in =
LGP LT anedgah -
- | | T S
. | |
; | |
!IllIIIIJ:I_'III[IIII|IIII|III_I r|||||1||iJ||l|a|11i*.x
I 07 4 2 3 4
| = |
| =
i | |
| : |
‘ —6j Ll | | I

¢) Estimate the solutions of the equation x* - 4x2 + 4 = 0. Give your answers to 1 d.p.

[1]
By drawing a straight line on the grid, estimate the solutions to the equation x* — 4x% + 2 = 0.
ive your answers to 1 d.p. .
2]

[Total 7 marks]

Section Three — Graphs, Functions and Calculus



