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Fractional Laws of Indices

Things to remember:

T The exam question wi
T I'f the exam question
Afeval uateo it means
Questions:
1. Find the value of T w

(A

2. Find the value of @ T

fo¢

3. Find the value of g

K3
ok

4. Find the value of @ T
5. Find the value of ¢ v \
/
Jzs

6. Find the value of ¢ x ]

7. Find the value of -

A Y
|1 us e t he A |7|_(:) i f
has the wo _ O Ut
t he answer G NG r

ééééééézéééééé
(Total 1 mark)

"""""""

////////////

ééééeéeeéeéeeecee
(Total 1 mark)

"""""""

rrrrrrrrrrrrr

ééééécéeéedéeecéeecee
(Total 1 mark)

rrrrrrrrrrrrrr

ééééeeceeeéeeeecee
(Total 1 mark)

"""""""

(Total 1 mark)
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8. Find the value of p @ 3
(o

eéeééeé 2 éeéeéé
(Total 2 marks)

9. Find the value of ¢ X ] 2 ‘

A R
eéeéeéeceéeéeé
(Total 2 marks)

10.  Find the value of 2 (

C6e66acECEEE6E
(Total 2 marks)

11. Find the value of — S
3 ;2’7
= 2
% R

///////

ceéeéeéeceéeéeé
(Total 2 marks)

12. Find the value of -

(Total 2 marks)

13. Findthevalueof Ic o ¢ p T

?F_/‘Z :2—7-)( ,D‘f
Z7 <O 666 cESLEETEE 66

(Total 2 marks)

14. Giventhato TR}
Find the value of o

L

3T =S 2%
eeéééééeeeecceeeé

<§”>7: S - 2S (Total 2 marks)
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Standard Form

Things to remember:

{1 Standard form gives us a more concise way of writing really big or really small numbers.
! Itmustbeintheform® p mwherep & p mand ¢ isan integer.
1 For example:

O TUIMMNTT® pTI

O TITTMUL L pPTT

Questions:
1. A teacher asks Radwan and Charlie to convert p Tt @ X mto standard form.

a) Radwan writesp B o X @ Tt
Is Radwan correct? You must give a reason for your answer.

ééhé)é:ééﬁe@' 6% OB et (a6 bt be b8 B 6 6 6 6

(1)
b) Charlie writesp8tp o x @ Tt
Is Charlie correct? You must give a reason for your answer.

¢ 4% & 6ndir6 660666 bog REHDEE 6% cBe6€\ 6 € 666

,,,,,,,,,,,,,,,,,,,,,,,,

é@@‘é‘%@éété’ééé’é]eeeeeeeeeeeeeeeeeeeeeeee

(1)
(Total 2 marks)

2. Workout T p Tt UV pTt
Give your answer in standard form.

by S %(0° xl0? =20 x (0'3

(Total 2 marks)

3. Workout ¢ p Tt @ pT
Give your answer in standard form.

T x(Of
o x I -
5 =< 107

O-S < tolo

q
tééeecbposcss
(Total 2 marks)
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8
4. Work out

Give your answer in standard form.

1S, 1D x 1O
2 =<10°°

662 &% &6l6x 6 66

(Total 2 marks)

5. One electron hasamassof u p T grams.
Calculate the mass of 100 electrons.
Give your answer in standard form.

S, (O Tol

sz ',?'

c6éele6éP@eceses
(Total 2 marks)
6. The area of Indiais o®& p TTkm?

The area of France isu® p 1Tkm?
How many times larger is India than France?

3 3 x(O°
= O0.6x (0O
S .S <(OS
éeééecéeléeéeééeé
(Total 2 marks)
7. Jupiter is approximately x& p mkilometres from the Sun.

The speed of light is approximately ¢ p Ttmetres per second.
Calculate the time it would take light to travel from the Sun to Jupiter.
Give your answer to the nearest minute.

(SN N

7.8 105 %X(0° _ 9 (oo secondd
I lOF

c6ee e evaees s
(Total 3 marks)
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Simplifying Surds

Things to remember:

1 W  means square root.
1 Surds can be simplified if they have a square factor.
1 When expanding brackets, use the grid method to make things easier to manage.

Questions:

1.

Work out the following, giving your answers in their simplest form:

a) Vo W

b) Vet v - S«

Write VIt un the form "QMu, where Qis an integer.

(axJs

Write Vi gn its simplest form.

Eb xfi

"""

"""

éééé éééééé
1)
céeéeéeEceéeéeé
1)

(2)

rrrrrrrrrrrrr

eeee eeeeee

(2)
(Total 6 marks)

rrrrrrrrrrrrrr

é é ééééeéé
(Total 1 mark)

""" Q \r % s s 7 7z 7 7

e eeeeece

(Total 1 mark)
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4. Write uli¢ Xin the form "o, where Qis an integer.

Syf—z\xf—g
ééééégéféééééé

(Total 1 mark)

5. Simplify fully:

a) Mx ¢ Mo m
Soxlz L 252

= 6Fz-\—SE
ceccedbéBecces
L (2)
by Wx¢ Wog
6Jr -JiexJ2z
=655 - 62
cbceebéedeebeeé

(2)
(Total 4 marks)

6. Expand and simplify ¢ Vo ¢ Vo

=z 43 4 +2J3-253-3
2| ¢ 4253
323 -3

éééééééé’éééééé
(Total 2 marks)

7. Expand and simplify 1&d W®d Mo Mo

(o Jo A+ Jdo - Jes - b
Ja| e« J2b
-Jo [Ja -l

rrrrrrrrrrr

ééééétceceéeeeceé
(Total 2 marks)
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8.

9.

10.

11.

Expand and simplify ¢ ¢liu o WU

<) 2 +25S 6+6Js -2/ -1D
2 6 VAR S
Js|-2Js -©

66 delce cebeecee

(Total 2 marks)

Expand and simplify ¢ Wp 1 Wg
Give your answer in the form & ¥ where dand ®are integers

12+ sfzr3 2+ 4

cealbetdlebzscee

(Total 2 marks)

Work out Vi Wc

j;] f :g I-Jo-SJot2
J2\Je 2
c6 6B ek cscee
(Total 2 marks)
Showthat ¢ o  w Y
x| J7 +3/% 2412402 +702

212z +«i12

y3fg |42 122

rrrrrr i s 7z 7z £ £ £ Z

eEéeéé Eééeéeéé
(Total 2 marks)
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Rationalising the Denominator

Things to remember:

1 To rationalise the denominator, find an equivalent fraction where the denominator is
rational.
1 Multiply the numerator and denominator by the surd that is a factor of the denominator.

Questions:
1. Rationalise the denominator of R
1 J> =
p—— K —
ISENS °Z
,,,,,, A
eééeééeeééeecée
(Total 1 mark)
L . = . v
2. Write o in the form w «Wo where wand ware integers.

\1(3—1'{0% ﬁ - 6+/OJ—2.
= J= 2

cee b edRecsés

(Total 2 marks)

3. Rationalise the denominator of 7

3 J . =SS

_— %X — =
2Js J< 1O =2Js
,,,,,, S
éééééeéeeceeeeecee
(Total 1 mark)
4. Rationalise the denominator off
a J= > J—
— >( —
= J > —

(Total 2 mark)
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7
5. Work out T
Give your answer in its simplest form.

x| & +J3 2S+sS3-sfz-3
s |2s +s53 52

ol

-J3 |-sr -3 <z

Jz2

22E7
22

()

(Total 3 marks)

6. Show that MM_ d simplifies to Vp o
“l &« 13 lo @3+ ¢ f3 =3
« 16 -eS3 Si3
- 3
H3 |+4f3 =3 —
iy
= 1301z
(R

CE666CKBEEE666
(Total 3 marks)
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Perpendicular Graphs

Things to remember:

1 If two graphs are perpendicular, the product of their gradient is -1.
1 Remember the general equation of a linear graphis ® & ®w « where & is the gradient

and ois the wintercept.

Questions:

1.

Write down the equation of a line perpendicularto @ ¢w X

-\ =2 = -7
e i a % s 4
é é géeeéeEéeééé
(Total 1 mark)
Write down the equation of a line perpendicular to w -0 ¢
. _ 3
-1 = g

__S_ > 2
éé‘ﬁe’é%e% 6 & 6

: é é
(Total 1 mark)

Here are the equations of five straight lines.

Line A W oW T 9= -5 +k
Line B Cw W p

Line C W W O

Line D W TW ¢ 4=

Line E Cw Cw p A= > = L

Two of these lines are perpendicular.
Write down the two perpendicular lines.

\

< <« —2 =-\

A C

(Total 3 marks)
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4.

The straight line 0 has equation ®w ¢w U 3
Find an equation of the straight line perpendicular to 0 which passes through o .

| =2=-3

666 @éé-e”Lzé ek be e
(Total 2 marks)

Find an equation of the straight line that is perpendicular to the straight line w C¢w vand
that passes through the point ohy .

“3:—/7'>C+—Z
1 =-3 =2

LO - 2x 4 cC (2,7)

N =2x3+<

c =1 éééé@ézé%%é"'é(ééé
(Total 3 marks)

A straight line, 0, is perpendicular to the line with equation ® p o®
The point with coordinates ¢ho is on the line 0.
Find an equation of the line 0.

|+ -3 =3
‘j:%l/\'c (6,9
R =% x6 +<

C = |

csbpocetesleces
(Total 3 marks)
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7.

8.

In the diagram, y

0 is the point gt
0 is the point Tt
0 is the point vh p

Find an equation of the line that passes through 6 and is
perpendicular to 0 @

Codoe AR = & =2
z

/Ao
1 =2=-3

46:—'721—\'C
- = '%XS-%C

2 -c
4

xC

\

éé@é’eeze

Line & passes through the points phu_and vk
Line 6 passes through the points  phx and ¢hp
Show that Line 0 and Line ¢ are perpendicular.

e

Codioe &= 2 =1
& 2

C;;(Zxﬂ(:@k(’ @ - tﬁ :—2
3

| . .
S x-2=-1 - el

14

(Total 4 marks)

(Total 4 marks)
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Exponential Functions

Things to remember:

1 & psothe wintercept of an exponential graph is usually 1.
1 The graph of an exponential function should be a smooth curve.
1 The waxis is an asymptote, which means the graph will not intersect it.

Questions:

1. a)

Complete the table of values for w ¢

-2 -1 0 1 4
® |p2< | 05 l 2 16
(2)
b) Draw the graph of @ ¢ forvaluesofwf rom 4 2 t o
y
. 4
7
1
12
10|
8
6
y *
,/
/'
3 2 D 1 3 Fg
(2)

15

(Total 4 marks)
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2. On the grid, sketch the curve with equation w ©
Give the coordinates of any points of intersection with the axes.

y

F 3

(Total 2 marks)

3. On the grid, sketch the curve with equation @ v
Give the coordinates of any points of intersection with the axes.

y

F

(Total 2 marks)
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4, The sketch shows a curve with equation © ¢xo where ®and ware constants and @ Tt

(2,12)

0,3)

The curve passes through the points Tfo and ¢fp ¢
Calculate the value of cdand w

O:Q\\DX (O,3> “\):3\01 (2)‘

3:6\ ngbz

b =2

W ééébéééééeéeéeeeé

W 6é6éEebbéebbééd
(Total 3 marks)

17
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Types of Graphs

Things to remember:

y

\_

/

_/

<

Linear Quadratic Cubic Reciprocal
Questions:
1. Here are four graphs.
A y B y C y D y
/ N
x X

Match each graph to its corresponding equation below.
The first one is done for you.

18

Graph Letter
W Cw o}

W W o A

W ow X D

W L W (3

(Total 3 marks)
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2.

Here are eight graphs.

A y D y
| C
E ¥ H Y
\ B
\ X X x
Write down the letter of the graph that could have the equation:
i) W Cw T \
cEééeéeéeéeécécé
ii) w -
céeéeéebeéeéeé
iii) W W Cw o
céeéeéébeéeéeté

19

"""""""

cEééeéeéeéecécécé
(Total 4 marks)
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3.

Here are four graphs.

A y

Match each graph to its corresponding equation below.

Graph Letter
0w Cw @

6 - D
W C C

20

(Total 4 marks)
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Transformations of Graphs

Things to remember:

1 "Qw means the function of @
1 "Quw is a reflection in the waxis
1 "Q w isareflection in the waxis B
1 Qw w isatranslation by the vector T
f "Q® ®is a translation by the vector g
Questions:
1. The graph of ® "Qw is shown below.
y
F 9
y=fx)
0 N .
/v
graph F

The graph 5 is the reflection of @ "Qw in the @waxis.
Write down an equation of graph 5.

eeee e e ele eee

(Total 1 mark)
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2.

The graph of

"Qw is shown on the grid.

N

w

o

y =1

a) On the grid above, sketch the graph of @

The graph of y = f(x) is shown on the grid.

The graph § is a translation of the graph of @ "Qw

y

graph ¢

y=f)

(2)

b) Write down the equation of graph .

22

é é@ é’e@(ejé é‘—é%bé é

(2)
(Total 3 marks)
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3.

The graph of @ "Qw is shown on both grids below.

10 9 8 T -6 5 -4 3 2 1 1 2 3 4 5 6 T 8 9 10 X
a) On the grid above, sketch the graphof @ "Q
1)
b) On this grid below, sketch the graphofw Qw o
y“
5 [
2 \\ /’ y=fx)
| AVARY
-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 :) 1 / 2\3 /4 \E\ 6 7 8 9 10 x
1/ \
il \
| \
4 l \
(2)

(Total 3 marks)
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Factorising Harder Quadratics

Things to remember:

1 Look out for the difference of two squares!

1 Check the question carefully before you start i can you take a common factor out of all the
terms to make it easier to factorise fully?

§ For a quadratic inthe form ¢ @O @ T, & dives the product of the pair of numbers for
the O6tacticusaHesuspl i t 6 and

Questions:

1. Factorisecn n pm

~ | Ze -S

(G 292 —Sf’

g Ge =
é {@éré?%%@'é@ 66

(Total 2 marks)

2. Solve, by factorising, the equationyw o ¢ X T

zle

-9 \ 2o

P2 2 (oY%

(L ?Dci —36= S 72
<t S«

vz | b 727 6 2

o(des o3 X Do e D)
(Total 3 marks)
3. Factorise @ x0 ©

2 =2
=2, | bt At

1| 2 =2

é@éé*é‘é)éggé/égé é

(Total 2 marks)
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a)

b)

Factorise 0 L0 ¢

x| 2¢ 4

L | 22 +¢

f2| 4 F2

é e(eée‘(’eg(gée*él: 66
(2)
0is a positive whole number.
The expression ¢O VO ¢ can never have a value that is a prime number.

Explain why.
é(eéé*/e@é@/é% é@ééé%é@é ceEeceebedorseeceeebs.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ceeeceeeceeeceeeceeeceeeceeeceeeceeeeceeeceeececece.

Factorise yQ ¢Q o

X 4k =3
| €% _ik

Fll+dhe 3

Solve, by factorising, the equation @y, p® p 1T T
| 2 =5
< (’)cl —15p

_7 _-Lr() + 1O

25

1)
(Total 3 marks)

o(desd § é%é<é—é§>é 6 &

(Total 2 marks)

é é 5@@%%)@ 2e é'éggé

(Total 3 marks)

Contents b



Algebraic Fractions

Things to remember:

1 To simplify algebraic fractions, first factorise the numerator and denominator, then cancel
common factors.

T Dondét forget the wusual rules and methods for
fractions.

1 To solve algebraic fractions, multiply through by any denominators, then solve as usual.
1 Be on the lookout for repeated factors in the denominators!

Questions:
1. Simplify ———
b¢(7:+33
2 (+3)
X
,,,,,, 2 oo o4 oo

cééeéeéeéecéecéceé
(Total 3 marks)

2. Simplify fully

e (2 + 1)

(2/"\ H)(Zm —'3

S

éééég@EE’ééééé
(Total 3 marks)

3. Simplify

(o< =) (= +1)

<3¢ + D)o+ 2)

"""""""

eeéééééeececcece
(Total 3 marks)
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4.

Simplify fully 2k | 2t — 1ok
F3 | Sk IS

(k-3 k-S)

(Zk )k — S)

< —3
N P
Eéééeedéeréddéd

(Total 3 marks)

Simplify fully -_

S(baaﬂﬂ' G(oe—=S) = Sx+9 + 4x = 20
12 |2

rrrrrrrrrrrrr

(Total 3 marks)

Write ——  — as a single fraction in its simplest form.
D:«%-FZ(&:%C(\ = X -4y 2x 4§
-t -16 =% |

Sx + &

(Total 4 marks)
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7. Sove —— T X

—lb = 2

////////////

W ééeéeEééeéeeééeé
(Total 3 marks)

8. Show that the equation

can be rearrangedto give ow YXw p o T

S =S T Y4 £ g —-33;1"G>3(

Bx? £Ox -1y 7O

(Total 3 marks)

10.  Solve the equation

(-3 — «(=+3)= S=
S —9 - G - 17 = S

__.’Z,\ = ():(_

rrrrrrrrrrrrr

W ééeéééeéeéeeeeee
(Total 4 marks)
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Quadratic Formula

Things to remember:

1 For any quadratic equation in the form ¢xo  ®w ® W

1 Remember to substitute, simply, split and then solve
1 As ever, be careful with negative numbers!

Questions:

1. Solveuvad w pp T
Give your solutions correct to 3 significant figures.

P (C Ty B e

1O O

O 6bexBeREoeTEEER

(Total 3 marks)

2. Solveowd pp po T
Give your solutions correct to 3 significant figures.

| | (2 —ex3=-1%5 o [ £(Z2>

© 5

o 6% &ale O 62Re %

(Total 3 marks)

3. Solve vad @w ©
Give your solutions correct to 3 significant figures.

Sxltobx -3 =O

61@% SX-’S = 61-3616

\O (O

6 6elede PEee@evd

(Total 3 marks)
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4. Solvead Tw p T
Give your answers in the form & U

¢ 500 —taxint = 4r{Z0 = 4+ 2

2 2 2

""""

(Total 4 marks)

5. Solvead Qw pp T
Give your answers in the form &0 @G

ot St hnindl - 6 ESfRD = -6 % 4SS
2

< 2

il

(Total 4 marks)
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6. The diagram shows a six-sided shape formed from two rectangles.
All measurements are given in centimetres.

x+2

3x —5
2x+ 3

2x+ 2

The area of the shape is 35 cm?

a) Showthatyud ow 0w T
(2¢+5>(DC*?«>+<33:-33(2>¢+23:33
21" +FI)Ix vy 4+bx"—Gx (o -3 =O
Yx'+3x -39 O
b) Find the value of @

(2)

Give your answer correct to 3 significant figures.

3 f;:i::;:iz?r =

lo

-3 £f1z2sH
| 6

x = 2.03 oc -2.40o

T
No FOSSC\dJL

O CEEEEETRT 666666

3
(Total 5 marks)

31
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7. The diagram shows a right-angled triangle.
All measurements are given in centimetres.

X +5

x+2

a) Showthatad p pX T
2
(s +2) 4 (3c-2)" = Ge+sD
St AU Y b XTG4 G T e T4 1Ox e 2 S

2¢O () 2O

3)

b) Find the value of @
Give your answer in the form & V@

(\
O
(-
o
o

O * 10° - Ux|x =1

2

4)
(Total 7 marks)
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Completing the Square

Things to remember:

1 To complete the square:
o Halve the coefficient of @
o Putin brackets with the wand square the brackets
0 Subtract the half-coefficient squared
o Dond6t forget the constant on the end!
o Simplify
1 You may need to factorise a common factor from the @ and wterms first
 For ® n 6 1/ T theturning pointis /M

Questions:

1. a) Writtad @» ointheform ® &6 dwhere ®and qare integers.

(<-3)"+3-19

2
cbEsetecReceee
o | o (2)
b) Hence, or otherwise, write down the coordinates of the turning point of the graph of
W Ww ew o

(1)
(Total 3 marks)

2. a) Writeow (w tintheform @ ®6 dwhere ®and Gare integers.

(sc+4)*-% =16

é &c@é@éa 6k eééé
(2)

b) Hence, or otherwise, write down the coordinates of the turning point of the graph of

@ O W T

¢ e(séto é_éze'%>é 6666
(1)
(Total 3 marks)

33 Contents b



By completing the square, solvew p ¢ T

Give your answers in surd form.

<3¢*$)1/2_23 = O
(c+x<S)T =27

X+ S T ff?;

> = -S*3fx
g &éeée
4. By completing the square, solve @ uvw p T
Give your answers in surd form.
S z =zs _
(oc-2) "+ - 7 =0
s\ = <=
(I - 3) %
S - - _,_JZ\
> = _S’_ + E(
22

34

i &d8eee

(Total 5 marks)

(Total 5 marks)
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b)

b)

35

Writecod p @ ¢ gntheformdw © 6 GOwhere &y Gand Gare integers.

2 (:le-33ﬁ>'§2:@

2 (w44t -32 426

3)

Hence, or otherwise, write down the coordinates of the turning point of the graph of

W W p® GO

(1)
(Total 4 marks)

Write oo @ @intheformd o w6 where ¢y wand ware integers.

R (wt- 25 ¥6

g(x——f\)?— E

=
sbwedsdchecse

3)

Hence, or otherwise, write down the coordinates of the turning point of the graph of

W ow e

s 7z s z

e e e\e

sz

e,e

""""

eeeeece

(1)
(Total 4 marks)

Contents b



Inequality Regions

Things to remember:

1 Use a table of values if you need to help you draw the linear graphs
1 Use a solid line for or and a dotted line for  or
9 Test a coordinate ( it is easiest) to work out which side of the line to shade

Questions:

1. Write down the three inequalities that define the shaded region.

cebeeeeleseese
(Total 4 marks)
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2. On the grid shade the region that satisfies all these inequalities
w T W C W w p

Label the region 4.

(Total 3 marks)

37 Contents b



3. On the grid shade the region that satisfies all these inequalities
W W T W Cw p (@) P

Label the region 4.

(Total 3 marks)
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4.

Thelinesw ® pandw w ware drawn on the grid.

AV4

0/ 2 3 4

On the grid, mark with a cross (x) each of the points with integer coordinates that are in the
region defined by
W W p W 0 w W T

(Total for Question is 3 marks)
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Circle Theorems

Things to remember:

The angle at the Angles subtended by The angle in a semi- Angles in alternate
centre is twice the the same arc are circle is 90% segments are equal.
angle at the equal.

circumference.

QA

Opposite angles in a Tangents from a point Atangent is
cyclic quadrilateral are equal. perpendicularfo a
sumto 180° radius.
Questions:
1. 0 is a point on the circumference of the circle, centre 0.
0 Ois a tangent to the circle.
A
B
Diagram NOT drawn
accurately
i) Write down the size of angle U 0 0
cecceccbBleccccse
i) Give a reason for your answer.

ééﬁéé%%@@e@é@/écé 66 EEEEEE €66 (s e EEEE e 6 é

eéééééeéééeeeéceeeceeeceeeeceeeeceeeceeecee
(Total 2 marks)
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0, 0 and 'Y are points on the circumference of a circle, centre 0.

Angle0 0Y pp TtJ
Q

L\

Diagram NOT drawn
accurately

) Work out the size of angle 0 0 Y
tese6eDevecese
i) Give a reason for your answer.
¢ dReprs s ale blne EuEcEs 680 doElde dd ek e Kok 6
¢ bbBlEEeE ¢ b bet beteelod dup ot 6v6k CEG ¢ 6 6

(Total 2 marks)

([N

0, 0and 0 are points on the circumference of a circle, centre 0.
0 0 is a diameter of the circle.

L
K . Diagram NOT drawn
0 accurately
i) Work out the size of angle 0 0 D
éééééécéfé)éééééé°
i) Give a reason for your answer.
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(Total 2 marks)
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In the diagram, 0, 6, 6 and ‘O are points on the circumference of a circle, centre U.

Angle6 6 6 v tJ
Angleo 0 0 «J
Angle 6 06 J

a) i)
ii)
b) i)

42

Diagram NOT drawn
accurately

Work out the value of a

Give a reason for your answer.
cewls 6% ot R ET e w8 6bp e éb ek s B s e

R EEETBT e ebde s b edd exp Kot 66 eeE6
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Work out the value of w
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Give a reason for your answer.
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(Total 4 marks)
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