Maths Revision Pack

Year 10 Higher

Assessment Week 1

Name:




Example 1 Example 2 Example 3
Flip Flip Flip
\ 3_ Power \ 2_ Power \ 9, {mm=n Power
—9. —3 64 3
16 \ — Z 7 \ Root =—=-125 \ Root
Step1:V16=4 Step 1:3/27=3 s[27 3
3 2 Stepl: [—=-
Step2:4° =64 Step2:3=9 125 5
3 9
Step 3 :6—14 Step 3 :% Step 2: () = s
Step3:2=22
9
Questions
3 -3 1
2 3 252
_1 1 1
25 2 362 273
_1 3 2
27 3 642 643
125_2 161 8 _1
3 —)2 —)73
(81) (27)
49 3 9 3 1 _2
(557)2 () 2 (52) 3
121 144 125




Example 1 Example 2 Example 3
_ Write down Write down
Write down 25X 8%as a single | 37X 81° as a single power of 3.
27X 8 as a single power of 2. power of 2. =
5
5 1 5 X 8 l

0 ' x g
ixi:f

2 x(2Z)

2" x (37

5 27 ’ o
2’ x27 |3 X3
P :
Questions
Write these as single a single power

24X 16 29X 32 35X 27
2°x 87 25X 163 32X 9°
24x 83 4°X 16° 42X 64°
52X 252 56X 125% 163X 64°
252X 1252 9°X 272 27%X 81°




Example 1 Example 2

5. 71 . 3
(257 (5001
IX2XY | 540 x 50" Ex 50D

Questions
(6x*y7)? (5x8y*)?
(3a3b5)2 (7x3y9)2
(3x4y6)3 (4a5b2)3
Example 1 Example 2
9.1 | Q0 y 72 w-1 | bO + 81
72 =49 1x49 =49 gl—g 1+48=9
Questions
g1 4+ 70 32 xa®

1390 + 62 151 -359




Example

Calculate the

a5 & 2 B
o @5@5 . 9 = 7[><2 xzxfg

- Factors
\.-\.\ of 24

o o Q=2 x 3 X3

Factors
of 18

HCF=2x3
=6
LCM=3x2x3x2x2
=72

Factors of both

Questions

Find the HCF and LCM of 54 and 36.

HCF =
LCM =
Find the HCF and LCM of 120 and 220.
HCF =
LCM =
Find the HCF and LCM of 240 and 180.
HCF =

LCM =




Example 1 Example 2 Example 3
N=34%x 53 x 7° N=23x 33 x 52 N=23x 38 x 52
What is 3N? What is 3N?? What is 27N ??
L E S 3 3 2 3 3 2 2 _7
Ax3 XD X7 Py 2 X3 X5 X2LXSX5 [\
-2 x5x7° 7 x3 x5 )
Ole
E
27=2
3 St 3 T
<P S RE KX
§ 9 o
X = o
Questions
N=24%x 53 x 7° N=23x 33 x 52 N=23x 38 x 52
What is 5N? What is 2N?? What is 24N ?2?
N=3%x 53 x 7° N=2%x 33 x 77 N=23x 37 x 52
What is 2N? What is 3N?? What is 18N 2?

N=27 x 38 x 53 x 7°
What is 7N?

N=2>x 38 x 53 x 7°
What is 5N 2?

N=2%x 38 x 52
What is 125N ?2?




Example 1

Example 2

SOLVE FOR X: 22 g e
15+ &x =45 + sx 5 make it a fraction
I lex=astex ZXy 3 e
15=45+2x Check your answer: 5
-gg_—gi 15 +6(-15) £ 45 +8(-15) 2x(y = 305)
-30=2x 2
<> 5 15+(-90) = 45 +(-120) 2x =5
-75=-75 V 2 | 2
xX=24:77
Example 3 Example 4

Fraction=fraction
%W T q_/\'\/ = 4/ Use scissors

7/(371’\1\13/’%-) :5(_7—)
2lw424 =10
29 (28)
Zlw=Af

=, p3y

we-is

| Fractions Both Sides Equation |

Solve the Equation : [8h+7 = 3h -4

2

1a. Cross Multiply : 8h + kSh -4

~N N N N
1b. Use Brackets : 1 (8h +7) =2 (3h - 4)

8h+7 =6h-8

1c. Expand Out :

Now solve as letter both sides

Questions

Solve these equations

10x - 1




53 -2x _

=7 _
7‘:4“4=11 5 11 w:3+w
8 o)
X 2(3x—6)=3x
(@x-1) _ 45 2x—1_ 5 2
X
5x_ 3 33X
e 5 ox=8 12(5 — 6x)=—
X+ = 2(x + 10) 2




Example 1 Example 2
5 =Ar 2 = 7 Add a one Hw ,C_J,') -0 e
) ) underneath to ! underneath to
G - 5 P === make it a fraction A ‘H\'l"'""-— make it a fraction
5 5W
2y N —= Fraction=fraction Fraction=fraction
-——-E.T%—-‘—d_-— Use scissors %8%}"‘ 4___-—-'"""_ Use scissors
1(31):. 5(5) 4—{1):5“{“)
BX=25 =HW
225‘ W = .LE‘—-—
Solve these equations
|
X

. 2r -3=2
5

|
v

4
2

Example 1




X2 5 ] I(16>2)=5(6)

2X 4% =5 Make the o

3 L0 : l6x-3= 30

. | denominators (5 /13
29 3(e). 5 the same. -
= 6x =2

6 1€ 33
16 1€
4X 4 2% o5 L
JY ¢ Fraction=fraction ) X=33
6X=3 _ 5 _ o
6 SCissors
I

Solve these equations

x+5 4 x+1

-8 2?('1.'.’('3 -3
x+5 _ x+4 _4 Xx-3 _ x-8 _4
10 2 = 3

Examples




O r—
. Includes the number T S S S R TN RS S e S
54 3 210 1 23 45 x 5 4 3 210 1 2 3 4 5
O Does not Include the x is more than — 5 x is more than or equal to — 2
O 9 —0
<or > O S s A S S S S S L R e P
5 4 3 210 1 2 3 4 5 5 4 3 -210 1 23 45 X
x is more than xislessthan—3
<or> @ — 3 but less than or equal to 4
Solve: Solve: 8x -4 -4
5x+3 < 15 4(2x —3) > 28 3 -
—— Roc-4 G
5x3<)) 425 223 o T
1@ -8) = 3
Bx <15 P -2 =23 (=) 2 310
T 5 G o BxX~4 212
3% 240
o< = 3 Bx =16
‘ x is less than 3 ‘ xX =5 X =2
4—— 0 x is more than or equal to than 3
A L e
eEmmemmmmA e ies e TEow & — 10-9-8-7-6-5-4-3-21 01234567891
2’1’0’-1’-2--.......
5’6’7’8’9’10’11......"- 2’3’4’5’6’7’8.......-.
8x 4 <4 Solve: Solve:
3 5x+3 <2x+ 33 —12 <5x+3 <33
fé;_%fé} < 4 —|2 25x+3L 33
G G 5o +3 £ 220+23 -3/ ¥y ¥
=250 (-2
for.d < 3
B ke 3o+3 <323 -15= 51 FO
SRS - -
zlg;ﬁ/gT B £20 —3 = X<E
@y <3 (%) ;CQK; X is more than or equal to
X <24 B — 3 but lesst than 6
R e . |
143 10-0-8-7-6-5-43-21 012346678310 & — 0O
e
< O

M0-9-8-7T-6-5-4-3-2-1 012 3 456 78 910

-10-9-8-7-6-6-4-3-2-1 01 23 45678 91

2,1,0,-1,-2.........

10,9,8,7,6,5,4......... -3,-2,-1,0,1,2,3,4,5
Questions

Solve these inequalities, draw a number line and write down the integers that satisfy the inequalities.




20 +1<9 3z —5>16 42x+1)>9
Br —2 > 68 x < x+6 T >4
9
T _ T+ - — 5
E‘f‘lia I;_SE-G 140}2
z+18 . 4x +6 < x+ 21
— <

9 +4 > T7x + 15

4x—-4 < Tx—-19

5< 2y<12

4 <2xr <8

B<x+2<?2

1< 2y—-3<9

16 <bxr+1<31

7<2y-3<25




Examplel Example2
y:ZX-l-]_ X+2y:—2
x | -1 o | 1] 2 [3 x |1 ] o 1] 2]3
Y 1 1 3 5 | 7 y = 05 -1 -15 -2 |-25
| 1(3)=-2.5
2(3) +1=7 15 (3)=-2. Re-arrange to make y the subject
2(2) +1=5 15(2)=-2 e R
2(1) +1=3 ‘12 (D=-1.5 | 2y= -2 -
2(0)+1=1 12(0)=-1 Y= -l-zx
2(-1) +1=-1 .
12 (-1)=-0.5
Questions
y=3x-1 y=4x-2
= 0 1 > | 3 | -2 1 o | 1| 2 | 3
-4 5
y=%n:+l 2x+y:4l
5 T T o ” 5 3 4 X -1 0 1 2 3
y
Examplel Example2

Gradients from two points

Gradients from two points

Find the gradient of the line
passing through (2,5) and (6,13)

Two coordinates

TS_D : Subtract

/ Divide

Find the gradient of the
line passing through (2,5)

and (6,13) 3

6,13 ‘%:z‘fl
~ 2, 5

“+93

Gradient =2

Find the gradient of the line passing
through (-2,9) and (-4,7)

* Two coordinates
TSD *  Subtract

/ Divide
Find the gradient of the line
passing through (-2,9) and (-

=t 4,7)
TS
2,1 2.3
T4 7 <
)

Gradient=1




Questions

(1,4) and (3, 10)

(0,0)and (3,12)

(5,-2) and (9, 14)

(-5,-9)and (1, 3)

(=7,-2) and (1, -4)

(-2,1)and (8, -7)

Example

Straight line

/Y=mx+c

Gradient

4 5 6 7 8 x

Two coordinates
Subtract

. —TsD

i o Yy
! 2,4 P
: 2573

) . 3

I — Gradient (m) = >

Y-intercept (c) =1

Equation: y = gx +1

Questions: find the equations

iy
8 8
7 7
6 [
5 5
4 4
3 3
2 2
— 1 1
2 0 1 2 3 4 5 6 7 s+ 210|23456?\3i‘
| 1
2 2
Ya Y
8 8
7 7
6 6
: I
4 4
3 3
2 2
1 1
2 -1 0 123456?82 2 -1 0 1 1456"1‘8?(
“1 -1
s

3




Examplel

Example2

Find the equation of the line passing
through (2,5) and (4,11)
Y =mx+ c\ Y intercept

Find the equatioh of K dinat

Two coordinates

the line passing TS_D: Subtrac
through (2,5) and
510 B £ 3
@ =2bs & 2
2,6
Sub
n N
=3+ C
|| =30)+C
H=12+C
C=-|

Gradient (m) =3
Y-intercept (c) =-1
Equation:y=3x-1

Find the equation of the line passing
through (-5,-8) and (-4,-4)

Y =Mmx + c\ Y intercept

o coordinates
line passing through -5,-8) TS_D: e

Gradient
and  —5,-%

Find the equation of the . Two coordi
Divide

Y =4X+(
#4:4(_4)+£
;:r: -§xc

116

C=I"~

Gradient (m) =4
Y-intercept (c) = 12
Equation:y=4x + 12

Questions: find the equations

(1, 6) and (5, 4)

(3,5) and (4, 1)

(-4,2) and (1, 7)

(-5, 4) and (5, 2)

(=6, -4) and (-3, 2)

(-10,-5) and (-7, 4)




Examples

The equation of line L,is y=5x+1

Show that these two lines are parallel.

The equation of line L,is 2y—10x+3=0

Pacalle\ —» Samegrad tent (m)
Re-accange
Y=px+C
Ly Y=%x+) om=5

- o)
L2 2% * ,\&3( +3 C‘* 1°X) %mhﬂt

2y +3=\0x
3D =D

-‘—2-2‘\5: loxx-3

Parallel to y = 6x + 3 and passing through (10, 5)

3 05
()

ol
X
0 y =6x+ 3 and passing throug@
Rocalitcais dol}™6 o
e S6xX 4
qu J
5 =6(10)+C

- ¢
-s55=C

S

which is perpendicular to the line
y=-2x+2

Find the equation of the straight line passing through the point (0, 1)

PefPQ ndicwlar— Change S\én &
Iradient e

\ﬂ:—}_x-‘\-?_ Q2 ==~2

Xy
¥ fup%\fd\cw\w't - —\—i— (O) 1

A3\
Y=o C Zub
|=£0)+C

| o dd
c=\
\
Y=gt

Questions

through the point (6,-2).

Find the equation of the line that is
parallel toy = %x — 3 and passes

Parallel to y=5x -4 and passing through (2, 9)

Parallel to y = 4x and passing through (-1, 3)

Perpendicular to y = -3x+4 and passing through (6, 1)




Examples

a:b=2:5
What fraction is b?
O s b ok

2.5 Ff

.5
o=

5
5 of the apples are green. The rest are red.
Write down the ratio of red : green

Write down the ratio of green : red

en
¢ 0161 ol Gis K Toml
“—a—-l‘ 67(@1‘1 4.5 9 o4 9
™ Total

Amy and Ben share some money. Amy gets four times as
much as Ben.
Write down the ratio of Amy : Ben

Write 4:7 in the form of n:1

= .
Hmkxj . Beny f
4 : 1 Write 4:7 in the form of 1:n
Ny
X U \ | 1 Z2.“
4
atb=2:5 atb=2:5
a+b=21. whatisa—b? b—a=21,whatisb+a?
ol T O b ot
Al ok Atz 2] 2'5 4 - =21
25 B Tota) X7 f’f{ég_;\\x 1\ d M%ﬂfs
— - Y Y IO P
X5 X2 ) 4 3 . Y X7 %/5 E’
6H =15 2| o 22
Amy and Ben share some money in the ratio 4:9. a:b=7:4
Amy gets £35 less than Ben. How much did they share? b:c=2:5
2 Toi Workout a:c
’Ql . ?';] ﬁ% 5 less TN MRanS Give your answer in its simplest form.
41 {Sislay —
A7/ 5" o\ o Freren® 0 u D;’/b e
- lx; :‘; a\ alrs ¥ '|

_7 (: 4‘ 2 :f|'| 5 |_CpA C’{' 4 &\7_
xI\ x) x2/ x2 <
”’f\\ﬁi_g/ o 'S &
asC
110

a: bis 4:9. Write down an equation
3>:<q Swmﬁnh?\_cﬁ ED
273
3x2 = |4
q =

8x =3y Write down the ratio of x:y % q = 2 Lf)
oC Y
>
3: P




Jamie and Alastair share some sweets in the ratio 7 : 5.
Jamie gives 2 sweets to Alastair. The ratio of sweets is
now 13 :11.

How many sweets did each initially have?

The ratio of green to yellow beads is 4 : 5, and there
are initially 27 beads. | add some yellow beads and the
ratio is now 1 : 3. How many yellow beads did | add?

(¢ \{ Total
T A “@X‘Q:ig(@wz} L5 A9 % 3(n2):\(|5+1}
: X3 x3 X3
beloe 15 D T7x2= €512 el 12 : 15 27T 3363 R
H22 A ) 15 -
Now 71_22 53{—\—2 771:65;{+ 4g Now iZ_:\l5‘\':J: > 1=~
. \“.\K\ ~£5x 65X Now |- 5
r\\lUU:) {%’ rZ?ZK\;g
T 2
=4
Questions
a:b=3:5

What fraction is b?

gof the apples are green. The rest are red.
Write down the ratio of red : green

Write down the ratio of green : red

Amy and Ben share some money. Ben gets five times as
much as Amy.
Write down the ratio of Amy : Ben

Write 3:8 in the form of n:1

Write 3:8 in the form of 1:n

a:b=3:5
a+b=32. whatisa—-b?

a:b=3:5
b-a=32,whatisb +a?

Amy and Ben share some money in the ratio 5:8.
Amy gets £33 less than Ben. How much did they share?

a, b and c are positive integers.
a:b=3:8 and b:c=6:11

Work out the smallest possible value of a+b+¢

a:bis 4:9. Write down an equation

8x =3y Write down the ratio of x:y

The ratio of the number of boys to girls at a party is 3: 4
Six boys leave the party.

The ratio of the number of boys to girls at the party is
now5:8

Work out the number of girls at the party.

The ratio of red to blue countersis 2 : 5 and there are
40 blue counters. When | remove some red counters
the ratio is now 1 : 4. How many red counters did |
remove?




Examples

—-7x+12

aC

ax” +6X+C  ge) e
X x4\ 2 "Ef__“rz + - 2x4
Cot—3D) (e~ b
x> +4x—5 O At A= | xf\é x5
O H4X"D g
C=-
(+)(x=) 7 TS
x2—81 31 lergnce of
2 AwD SHAUARS
X -3
(ot (=)
2X2 +7X '15 O\DLL* b2+ ¢ a2 ac
piad ﬁf&é‘@ e, .f?;grl‘%
2 v - v
2 Xtox-3x 15 4 bxé
22 (x45) -3 X0
(21‘3)(3&5)
20x° + 21x + 4 OX X+ C ooy BC
Pl o
2 20X 12IxX+4 =2 E_ 2 x40
16x"~ - C=4 ﬂl o L X 20
2@;{_1—? 5)(_1—“61—1‘5% oxle
S (4x+ V) | g(bxr)
(& x4 ()
) Mdgicer;—mo
6| ST
(érijr’)(urlhl)
(£x+4)(42+) _ 5+
7 N o
@;ﬁu)(uxﬂ 42—\




Factorise: 2 o & é
2w+ 6 Her=2

2 (w+ %}
Factorise: ;QB«IJ}F'C;Q(Q{\'L&D%—

2 Z Souores
w2 — 16 W — 16

(wa)(wW-4)
Factorise: g=1 x[=\
W HAW+3 g 3]
w? + 4w + 3 (\N +O(‘N+%> C=3 1[4
Simplify D5 +F = 2 (> +4)
2x +8 ~ % 6= (>4 e)(e=4)
x?—-16
S 2
2 (AL - bi—i?

- — -

(o4 8)(3 )
Simplify
x? —8x + 12

x? — 36

Simplify
2x>+7x—9

4x2 — 81




Is it a right angled triangle?

S ‘ =
Do you havethreesides Are you findingthe area of a triangler

(including thesideyoure
trying to work out)? Yes

v
Doyou have2sidesand 2
angles{including what you're
trying to work out)?
Pythagoras’ rigonometry
theorem SOHCAHTOA

Cosinerule
a =bi+cf -2bccosA




acm

11cm
t ik

1. Label the sides

2. Use the formula: ¢° =@’ +5°

3. Put in the numbers:

¢ =9 +11
c® =81+121
c® =202

g

Square root
both sides!

c=+202
c=14.2cm (1dp)

1. Label the sides

2. Use the formula: a2

3. Put in the numbers:

a?=10.22-3.12

@’ =104.04>-9.

a®=94.43

a=+94.43

61°

Square root
both sides!

a=9.72m (2dp)

A 5m ladder rests against the side of a house. The foot of the ladder is 1.5m away
from the house. How far up the side of the house does the ladder reach?

To work out the
lengths of the sides,

squares would be in
between on a co-
ordinate grid!

1. Label the sides

2. Use the formula: 02 = a2

3. Put in the numbers:
C? = 42 i -*2

c?=16+49

we just count how many

+5?

Square root
both sides!

=65
s

c=8.1 (1dp)

[

1. Label the sides
2. Use the formula: @ =¢
3. Put in the numbers:

a=%=15

a’=3¥-212¥%

Square root
both sides!

a®=122.75
a=-22.75 /

a=4TTm (2dn)



AN
%inﬂ h\

Label
Information
Rule
Substitution
Work out the answer
Round if needed

SR WN R

What you need to know:

Trigonometry — Finding a side 1

Calculate the length of AB.

cos 8] h

Calculating an angle if
you know two sides

Hyp C
12.5cm
255
A X B
Adj cos(25) = o=

s

cos(25) x 125 =x

Deon't round your
answer, you get no
marks for this!

x = 11.32884734 cm

BAN
A N

[\
= PN

2)e =X
A=6cm
H=14cm

SOH C AH TOA
SOH CAH TOA

COSG=£
H

4)Cos © = 1—'1
5) © =shift Cos 6/14
© = 64.62306647

/AN

cos 8| h 14
6) ®=64.6cm
(3 SF)
SOH CAH
SINE = :::: COSINE = :f: TANGENT = ‘:':

Step 1 - Label the sides you need as O, A ar H.

Step 2 — Use this to decide which trig ratio to use.
Step 3 — Substitute the given values into the formula.
Step 4 — Use inverse operations to rearrange & isolate x.

The inverse of
dividing by 12.5 is
multiplying.




1)

32 cm
10¢ecm
||
2)
4cm
X
4
3] 35cm
-
y
Mot drawn accurately
4)

«—5§cm—>

Work out the size of angle x.
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Yol (H) Konsion — Sde Rule
o et AR

g‘mm,‘pﬁtﬁ\) d{m@ wovk ok ke mks!;ﬁ,
O\'\S(n.--.. e -47—-10({,12_*9: |

Ve / 290
: x4
i ﬁ. S\ﬁ(\ (29) - S‘.(\(SOL})
) &
I e L
x Sl.ﬂ(m)xglﬂ( 9) _-" Zlfc“\
e eV si0(A) = Siﬂ(&z)
A 220 % | oL
g(“(A) = “S‘(\63 )\8",

Pon S0 (ANs) = 45°




1)

2)

3)

17 cm

Perimeter of shape?

23em




Example - find the area

Learn the formula:- Area= %abSinC

Find the area of the triangle to 1dp.
1) Label sides
2) Substitute in values:

Area= % X 5 X6 X Sin(48)

3) Type in to your calculator:
11.1cm to 1dp

S5cm

Example — missing side

Learn the formula:- Area= %abSinC

Find the length of X’ 1dp.

1) Label sides

2) Substitute in values:
8.5= é X 4 X?%x Sin45

3)Divide through by everything
except the ?.

8.5

4cm —7

%x4><sin45

4) Type in to calculator:6.0cm to 1dp




Example — missing angle

Learn the formula:- Area= %abSinC

3.5cm

1

Find the length of ‘y’ 1dp.
1) Label sides
2) Substitute in values:

12.5= % x 3.5 X 8 X Sin(?)

3)Divide through by everything

except the sin(?).
12.5

1
§x35x8

4) Type in to calculator and don’t
forget to sin "1:62.3°to 1dp

= sin(?)

Area = - abSinC

2

Find the area

Find the missing side Find the missing angle

4cm 3.5cm



Angles in polygons

Facts

360
number of sides

= exterior angle

360

exteriro angles
= number of sides

Interior + Exterior = 180°

Angles in a straight line = 180°

(n—2)X 180 = angle sum

e Angles in a triangle = 180°

e Angles in a quadrilateral = 180°
Examples
Anale This is a regular pentagon.
J' _ (5-2)x1%0
Sur‘ﬂ /‘\
3 %80 N Ao, (s-yxse
_ a = !
= 540 ) / \\ =i e
540- (@4 +153+1314105) | Btor 5=108% V=108
_ = II".I I.'II Toberior 4+ @nlenal = .“%5
\ 51 r\‘ X2
Acgle sua= (5-2) X150
= 3 XIg0o
=540
hdo 2 5=10%
x ;o‘g.k-(ogzz'\_g
360 -216
=144= &{,
Questions

)

regular octagon

regular hexagon

@

regular nonagon

regular decagon

Y

)

regular pentagon

)

regular hexagon




Shown is a regular pentagon.
Find y.

A regular polygon has 18 sides.
Calculate the size of each interior angle.

A regular polygon has 30 sides.
Calculate the size of each interior angle.

Explain why this cannot be an interior angle from regular polygons.

173°

A polygon has an interior angle that is five
times larger than the exterior angle. How many
sides does it have?

AB, BC and CD are sides of a regular 12-sided polygon.
CDMM is a square.

Not drawn
c accurately

A B

Prove that points A, 8 and N lie on a straight line.

Part of a regular polygon with 15 sides is shown.
Not drawn accurately

/
/
.
s

AB, BC, CD and DE are four of the sides of a regular decagon

Not drawn accurately

A

Work out the size of angle w_

and a b=5"3

Show that b=x
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Direct and inverse proportion

Examples

Directly — k is next to

Inversely - k is over

When one goes up, the other
one goes up

When one goes up, the other
one goes down

A is directly proportional to B.
WhenA=12,B=3

(a) Find a formula for A in terms of B.
(b) Find the value of AwhenB =5

(c) Find the value of B when A = 36

@

3

4K

253K

Directy —o K next ko ®) fi=48 © ﬁ:jsf%
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T is inversely proportional to N.

When T =30, N =5. Iﬂve(seljhﬂ’w“«f T=15¢ (© ‘I‘:J%L
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Questions

Cis directly proportional to D.

When C=125,D=5

(a) Find an equation for C in terms of D.
(b) Find the value of C when D = 10

(c) Find the value of D when C =75

w is inversely proportional to f

When f=12, w=40

(a) Find a formula connecting w and f
(b) Find the value of w when f= 60

B is inversely proportional to y
WhenB=0.8,y=13

(a) Find an equation for B in terms of y.
(b) Work out the value of Bwheny =5




A is directly proportional to B?
WhenA=50,B=5

(a) Find a formula for A in terms of B.
(b) Find the value of A when B =3

(c) Find the value of B when A =200

The cost of a circular table is directly proportional to the square of its radius.

A table with a radius of 40cm cost £90.

What is the cost of a table with a radius of 60cm?

T is inversely proportional to the cube of L
WhenL=0.2,T=5

(a) Write a formula connecting T and L.
(b) Work out the value of T when L = 0.5
(c) Work out the value of Lwhen T =2

q is inversely proportional to the square of t.
Whenq=75,t=1.6

(a) Calculate the value of q whent =8

(b) Calculate the value of t when q = 1.875

The mass of a paperweight is m grams.

The length of the paperweight is L centimetres.
m is directly proportional to the cube of L.
m=4968 when L =12

(a) Work out an equation connecting m and L

(b) Work out the mass of a paperweight with a length of 4 centimetres

Perimeter, circumference and area

Examples

Area is the space inside the shape

Perimeter is the total length around the shape

Area of triangle

6em
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Area of circle

Circumference of circle
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Two identical circles just fit inside a rectangle as shown.

12cm

Work out the area of the shaded section.

Give your answer in terms of T

Not drawn accurately

o Py reos of
P 12 . Shaded  Aren ¢ R
) > - o= [ oY o0
A g - f;

12 % 6="]2n cliapneker = &

Foelus =3
v £ red. ot z
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The L-shape is made from rectangles.

2cm

Not drawn
accurately

7ecm

. 2
The area is 44 cm

Work out the perimeter.

2 G
A IT Area= 1x2=14

— ﬁpﬂ&:%:’a:.\C:%I
B LD_C_ 3

Tem

Jem

Atz 14 +3X= G4

4+ 3= 4y
Gy (1)

33230
=33
xX=1D
o > 4
T@{,mg%‘q’: 24 For 32+
= 3%an

Questions

The diagram shows a circle of radius 5 cm inside a square

Work out the shaded area.

ABEF and ACDF are rectangles.

AF=10cm AB=2cm BC=4cm
Not drawn accurately
A F
B E
c D

Work out
perimeter ABEF : perimeter ACDF

Give your answer in its simplest form.

6cm
X AN
L

12cm

The area of the trapezium is 63cm2.

Work out the value of x.

A club logo is made from a square and a trapezium.

4cm

2cm

8cm

Calculate the area of the logo

Shown below is a triangle and a trapezium.

29cm

21em 24cm

v

20cm 48cm

The area of the trapezium is four times the area of the triangle.

Find x.

A large rectangle is made by joining three identical small rectangles as shown.

Not drawn
accurately

The perimeter of one small rectangle is 15cm

Work out the perimeter of the large rectangle.

Acircle has radius 4.2 cm

Work out the length of the circumference.

Give your answer to 1 decimal place.

The perimeter of an isosceles triangle is 25 cm
The length of each side, in cm, is a prime number

Work out the lengths of the sides of the two possible isosceles triangles.




A pentagon is made from a square and an isosceles triangle

Not drawn

2

12cm

12em

Work out the perimeter of the pentagon

Here is a circle touching a square.

Two identical quarter circles are cut from a rectangle as shown
accurately

12cm >

Work out the shaded area

Acircle has radius 8 cm

The area of the square Is 64 cm
Work out the area of the circle
Give your answer in terms of

The diagram shows a sector of a circle
The radius is 7 cm

Two diameters split the circle into four sectors, as shown.

Area of sector A - Area of sector B=1:3

Not drawn
accurately

Work out the area of sector A

Give your answer in terms of ©

This shape is made from two identical sectors

Waork out the perimeter of the shape

Awheel has diameter 0.7 m

(a)

Worl out the circumfersnce

Mot drawn accurately

Mot drawn accurately

/ kY

/ \

"3 50° |

3em, /

A /f
{ \ 3cm

| £
| 150°)

Work out the perimeter of the shape
Give your answer in terms of &

(b)

Worl out the number of complete turns when the wheel fravels 1.6 km
You must show your working

The diagram shows & sector of a circle, radius 12 cm

-
35° N\

T aem
Show that the perimeter of the sector is greater than 52 cm

Mot drawn
accurately




This shape is made by cutting out an equilateral friangle from a square.

€ 5.2cm

>

Work out the perimeter of the shape.

accurately

Not drawn
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Probability

Probability is out of 1

Relative frequency is written as FDP

AND means multiply

OR means add

Example- product rule for counting

Rosie picks a 4-digit odd number.

The first digit is 5.
The second digitisa 3 ora 4.
The third digit is prime.

How many different 4-digit numbers could Rosie pick?

aHEs

IYZ xLLXCS:q'O

At a summer camp, children pick a morning, an afternoon and an evening q z X

activity.

There are 4 morning and 7 evening activities to pick from. 29X
_ o pA

Altogether there are 224 different ways to choose their activities. f

How many afternoon activities are there?

Mofrurg  fforrosn evernny

7

=224

Questions

A restaurant has 4 starters and 6 main course on its menu.

Hailey orders a starter and a main course.

How many different combinations of starters and main courses are there?

Harry picks a 4 digit pin for his credit card.
Each digit is a number 0 to 9.
Harry can repeat digits.

(a) How many possible codes are there?
Harry chooses not to repeat any digits.

(b) How many possible codes are there now?

When a spinner is spun, it shows

When a coin is tossed, it shows

Heads (H) or Tails (T).

BH

Blue (B) or Green (G) or Red (R) or White (W).

The spinner is spun and the coin is tossed.

Complete this list of possible outcomes.

A vending machine has a different item in each section.
It sells

7 drinks, 3 of which are juice

5 snacks, 2 of which are fruit bars

11 meals, 4 of which are salad.

One drink, one snack and one meal are chosen at random.

Show that the probability of getting a juice, a fruit bar and a salad is more than 5%




In a video game, players make their own character.
They choose one of each from

8 faces

4 bodies

5 hairstyles.

How many different characters can be made?

(a)

Liam is trying to remember a 3-digit code.

He knows the rule that
the first digit is a cube number
the second digit is a factor of 16

the third digit is an odd number.

Liam tries at random a code that matches the rule.

Work out the probability that this is the correct code.

Example- Relative frequency

Here are the results after 250 spins of a coin.

Heads 128

Tails 122

The coin is spun an extra 50 times.

After all 300 spins, the relative frequency of Heads is 0.49

For the extra 50 spins, work out number of Heads : number of Tails

New FregntY)

Hesd
=0+4a

")

Head=19

\akt
Qeqm TQEls:SD-lq"'?:!

/Q-CJ-er,
BOoxouq,q: E’L 300 Spins
(2% 6~ afls 250 Sé““{
147121282 |F c— 2k S0 sens

Today, she made 120 calls.

The table shows the results.

Result of call Frequency
Not answered 33
Answered but sale not made 81
Answered and sale made 6

(@) Write down the relative frequency that a call was not answered.

Answer

(b)  During the rest of the week, Rosie will make 500 calls.

Using the results in the table, how many sales does she expect to make during the rest of
the week?

O) Reabive Freaney= £ 0T
33 _ 33
Syt - 120

-
\20

e of Sqles mad-=
9‘”\ S &Fk'\a\%

o
(1) W ?rb ‘90&3\ \L\) X {\“le

£ Goo-‘-‘,z.i
Tz’:S’K =

Adam and Bianca each throw the same biased coin.

Here is some information about their throws.

Number of throws Number of Heads

Adam 40 14
Bianca 60 20
Bianca says,

“My results give a better estimate of the probability of Heads than Adam’s results.”
Is she correct?

Tick a box.

Give a reason for your answer.

o [ ]

uestions

A coin is thrown 50 times.
The coin lands on heads 30 times.

Write down the relative frequency of landing on heads.




Total number of trains 50 100 150 200 250
Total number of late trains 16 21 36 38 55
Relative frequency of late trains 0.32 0.21

(a) Complete the relative frequency graph.

A spinner can land on red, blue or green.
After 350 spins

relative frequency of red = 0.18

relative frequency of blue = 0.62

Work out the number of times the spinner landed on green.

A biased coin is thrown 250 times.

The relative frequency of Heads is worked out after every 50 throws.

Total number of throws 50 100 150 200 250

Relative frequency 0.4 0.29 0.4 0.32 0.3

Circle the best estimate of the probability of Heads.

0.3 0.32 0.342 0.4

A factory makes kettles.
Four samples of kettles are tested for faults.
Each sample has size 200

Here are the relative frequencies of faulty kettles in the samples.

Sample P Q R S

Relative frequency 0.03 0.035 0.015 0.01

Work out the range of the number of faulty kettles in the four samples.

Circle the relative frequency that represents 13 successes out of 50 trials.

0.13 26 13 :560 0.26

On three days, Ali throws darts at a target.

Here are his results.

Number of throws Number of hits Number of misses
Monday 20 15 5
Tuesday 30 22 8
Wednesday 40 17 23
Total 920 54 36

(a) Work out two different estimates for the probability of Ali hitting the target.




Bag A contains 20 green balls and 12 yellow balls.

Bag B contains 15 green balls and 9 yellow balls.

John says,

“It's more likely that a green ball is chosen from Bag A than Bag B
because there are more green balls in Bag A than Bag B.”

Is he correct?

Yes No

Give a reason for your answer.

In a bag there are only red discs, blue discs and green discs.

There are 10 red discs.

When one disc is picked at random

1
P(red) = B

(00N

P(blue) =

How many green discs are in the bag?

The probability that a biased coin lands on heads is 5

The coin is spun twice.

Work out the probability of two heads.

Colour Pink Yellow Green Blue

Probability| 0.5 0.1 0.2

(a) Work out the probability that the counter taken is yellow
There are 40 counters in the bag.

(b) Work out the number of blue counters in the bag.

The table shows information about some CDs.

Type Rock Pop Jazz

Number of CDs 2 X 2x+5

A CD is chosen at random.

The probability it is rock is %

Work out the probability it is jazz.




A biased spinner can land on A, B or C.

The table shows the probabilities, in terms of k, of A, B and C.

A B c

Probability 0.5k 7k-0.15 2.5k

Work out the probability of B.

Examples- Sample Space

John chooses a number at random from the digits 1 to 4
Matt also chooses a number at random from the digits 1 to 4
(a) Write down the probability that the total of the two numbers chosen is 10

Answer

(1)

(b)  Work out the probability that the total of the two numbers chosen is more than 6

Jdrn
+\| 2 3 4
T2 © W € (’(mawc):%
M B © €
wls 6 T ®

uestions

A number is picked at random from the first four prime numbers.
A number is picked at random from the first four square numbers.

The two numbers are added to get a score.

(a) Complete the table.

Square numbers

+ 1 4 9
2
Prime 3 12
numbers
7

(b) What is the probability that the score is a prime number?




Examples- Independent events

®) p(Hewds) ond f\(H““S)\
2 * 2 4

A fair coin is flipped twice.

(a) Find the probability that the coin lands on heads twice. B P (To;‘k) e f(Tc;\\s) \
(b) Find the probability that the coin lands on tails twice. L o2&

(c) Find the probability that the coin lands on heads exactly once. a N

D o(n) xe(¥)=?

=
e xf(N=5*3°F 5
Tvas f{_ﬂ»& \ﬂ+ kh &

Penelope is playing football.

When attempting to score a penalty, the probability she scores is % (4 ( S(oﬂ!) x € (SCO‘CJ
During the game, Penelope takes two penalties.

2 X _2 = i
Find the probability that Penelope scores both. *-73" 3 |

uestions

The probability that a biased coin lands on heads is E

The coin is spun twice.

Circle the probability of two heads.

2 4
g 9

2] S
(IS

Trevor is taking partin a quiz.
The probability that he answer a question correctly is 3
Trevor is asked two questions.

(a) Calculate the probability that Trevor answers both questions correctly.
(b) Calculate the probability that Trevor answers both questions incorrectly.

Here is a fair five sided spinner.

(a) Write down the probability of scoring an even number with one spin.

Answer

(1)

(b) Work out the probability of scoring a total of 8 with two spins.




Jackson, Frederick and Kelvin each sit a test.

The probability Jackson passes is 19—0
The probability Frederick passes is %
The probability Kelvin passes is %

(a) Find the probability that Jackson and Kelvin pass, but Fredrick fails.
(b) Find the probability that Frederick passes, but Jackson and Kelvin fail.

(c) Find the probability that at least two boys pass.

Examples- Independent events

Mark is playing darts.
The probability he hits the bullseye is 0.4
Mark throws two darts

(a) Find the probability of Mark hitting the bullseye once.
(b) Find the probability of Mark hitting the bullseye at least once.

ik =0véxo 4 =0.¢

00
A Hiks é\vﬁskf =0 4xD€=0.24

<M§S¢5

/'R
- 4 K= RO &
i 0 -Hk=0

0.¢ < ¢
O\ pasies = 0,(;0.6:0'3

gl VD
0.2 ¥ 0%
- 04k o e[*"\“f(?ﬁ

2 024

0) ((Ws oy ns) sl

STl
9 f(H;kufM“‘G‘k):(’(“\B{c\z 4 0 24

- 06k

20 people were asked which device they used more often, laptop or phone.

The table shows the results.

Laptop Phone
Male 2 9
Female 4 5

(a) One male and one female are chosen at random.

Work out the probability that exactly one of them said laptop.

Male E‘l"l‘%— 49 P(ﬂ*ﬂd’l‘j ore sad \M"l""l’)
5 (R -y x e AR
A
T{ > ‘,m__\z\,_r?%:l‘;_ + e(ﬂw(q—_%c_g
. - 3¢
s T = S _lo 36 - 4l
45 _qt\ c:\q 0\0\




Questions: Complete these tree diagrams

RED RED RED RED
RED RED RED RED
3
03 bt
BLUE BLUE BLUE 7 BLUE
RED RED RED RED
0.4 E
BLUE BLUE 8 BLUE BLUE
BLUE BLUE BLUE BLUE

There are green and blue counters in a container.

Kevin takes at random a counter from the container.

He replaces the counter in the container.

Kevin takes at random a second counter from the container.

(a) Complete the probability tree diagram.

First counter Second counter
Green
78
Green
%a

8
Blue
Green

Blue
Blue
(2)

(b) Work out the probability that Kevin picks counters that are different colour.

Jennifer is playing darts.
She throws two darts aiming for a Bullseye.

The probability Jennifer hits the Bullseye on her first throw is 4.
The probability she hits the Bullseye on her second throw V5.

(a) Complete the tree diagram.

Sally and Laura sit their driving tests.

The probability of Sally passing her driving test is 0.7
The probability of both Sally and Laura passing is 0.56

(a) Work out the probability of Laura passing her driving test.




Examples — Conditional probability
41

A bag contains 12 discs. & .
%6 f(Two Jiscs ave Sanes colour)

7 d 2 x L
e N
2 are yellow. P(Eﬂ xf(ﬁ): .\-éry %' i
wig PO XN 30x &g
6 L - Sk

7 o) dr_y —+ - 2
¢ B B
,k B
)

Two discs are taken from the bag at random, without replacement.

Work out the probability that the two discs are the same colour.

Toby has 20 counters in a bag.

11 counters are yellow.

6 counters are red.

3 counters are white.

Toby takes two counters from the bag at random.

Work out the probability that the two counters are not the same colour.

Wy Jdo_ 1o
\ €<% T =30
L7/
\ £
20 % "‘
& ¢, 5-30 P(2 o+ soree Gowr)
2 oL | — p(same colowr)
)
Y ) | — e(OxAR)+ e (wWyxplw)+ P (V)
l
K 3 £
ke o - 3% * 357 3%
™M _ a2, z:% e fifhle
S3% Xia T 2% L
3¢50 _ 16l =
330 3Y0

Questions

There are 12 sweets in a bag
7 are lemon and 5 are orange.
Two sweets are taken out at random without replacement.

(a) Work out the probability that the two sweets are both lemon

(b) Work out the probability that the two sweets are both orange

(c) Work out the probability that the two sweets are the same flavour
(d) Work out the probability that the two sweets are different flavours

There are three flavours of crisps in a cafe.
There are 3 packets of salt and vinegar

5 packets of cheese and onion

1 packet of roast chicken
Bella takes two packets of crisps at random.

(a) Work out the probability that she takes 2 packets of crisps that are the

same flavour.
(b) Work out the probability that she takes 2 packets of crisps that are
different flavours.




Here are six number tiles.

SIEROIENER0

Charlie takes a tile at random without replacement.
Charlie then takes a second tile at random.

(a) Work out the probability the both tiles have the number 5 on them

(b) Work out the probability that the number on the second is less than the
number on the first tile.

In dry weather, the probability of a bus being late is %
In rainy weather, the probability of a bus being late is %
In snowy weather, the probability of a bus being late is %
The probability of dry weather is %

The probability of wet weather is %

The probability of snow is =

(a) Show this information on a tree diagram
(b) Calculate the probability that the weather is dry and the bus is on time.
(c) Calculate the probability that the bus is late

There are 5 red pens, 3 blue pens and 2 green pens in a box.

Gary takes at random a pen from the box and gives the pen to his friend.
Gary then takes at random another pen from the box.

Work out the probability that both pens are the same colour.

Carolyn has 20 biscuits in a tin.
She has

12 plain biscuits

5 chocolate biscuits

3 ginger biscuits

Carolyn takes at random two biscuits from the tin.

Work out the probability that the two biscuits were not the same type.

There are three different types of sandwiches on a shelf.
There are
4 egg sandwiches,
5 cheese sandwiches
and 2 ham sandwiches.

Erin takes at random 2 of these sandwiches.

Work out the probability that she takes 2 different types of sandwiches.




Examples — Venn diagram

The Venn diagram shows information about the pets owned by 40 students

& = 40 students
C = students who own a cat
D = students who own a dog

4

A student is chosen at random.
They own a cat.
Work out the probability that they own a dog.

X(od) + 7+ X+ 3X-€¢= 4o
X3 A I+4AIX-€= 40

X" 40X+ =40
-4 -4o c\OJ

X 4320 (3
X+ =0 (B3
A=-13 Of X=3

—

ot e
a2

Ploon )

S5

In the Venn diagram

£ =350 students in a college
B = students who take Biology
C = students who take Chemistry

3

281

(a) One student is chosen at random.

Work out the probability that the student takes Biology.

‘O\ol Daxj C\.(({Q

9 Total = Clret"is“(‘j

Answer

(b) One student who takes Chemistry is chosen at random.

Work out the probability that the student also takes Biology.

5¢
0\) P(ﬁ- blojv)): 3%

i Biloyyy
2

22
o )= 3

In a group of 98 students
25 study both Art and French
10 study Art but do not study French
41 study French.

Joel draws this Venn diagram to represent the information.

¢ = the group of 98 students
A= the students who study Art

F = the students who study French

§

48

Make two criticisms of his diagram.

Criticism 1

48

Make two criticisms of his diagram

st L5 Should b 43,

becase 1632541 =51 ,Ag-S1=47

Cricism 2 %@&@M&L
LWt @ ard Freadh,

Criticism 2

Questions— Venn diagram




The Venn diagram shows information about the cars in a car park.
& =150 cars in the car park

R =red cars
J = cars manufactured in Japan

4

68

A car is chosen at random.
Work out the probability that it is red.

A group of friends have been surveyed.

38% have been to Canada.

80% have been to France.

11% have been to neither Canada or France.

Find the percentage of the group that have been to Canada and France.

The Venn diagram shows information about 50 people who are in bands.

S = singers G = guitar players

s G

17

(a) How many of the people are guitar players?

Answer

(b) How many of the people are singers but not guitar players?

Answer

(c) One of the people is chosen at random.

Write down the probability that the person is
not a singer
and

not a guitar player.




£ =29 students in a class
C = students who own a cat

D = students who own a dog

g

(a) Astudentis chosen at random.

Circle the probability that the student owns a cat or a dog but not both.

12 13 15 20
29 29 29 29
(b) A student who owns a dog is chosen at random.

Circle the probability that the student also owns a cat.

L
15

7 8

29 29

ol

In the Venn diagram

¢ = 75 students in a Year Group
V' = students that play the viclin

P = students that play the piano

/7<\

\

N

S

54 students play only the violin or only the piano.

gafthese 54 students play only the violin.

The number of students that play the violin is four times the number that play the piano.

Complete the Venn diagram.




Histograms

Orea. of
ehe bar

Frequency

Wd kh of
the oar

Of R
Frequency Class

Density Width

Frequency = Freq. Density x Class Width
*Freq. Density = Frequency + Width
*Width = Frequency + Freq. Density

Here are the Time | Fish
results for 0<t<2| 8
another angler's
F fishing catch 2<t<6| 4
6<t<7| 10

Calculate the frequency
densities for the data in this

table and draw a histogram for

the data

Question

2. The waiting times, h hours, for 40 patients at an accident and emergency
department in one evening is shown below. 20
18
Waiting time, h Frequency 16
0<h<05 8 i
05<h¢1 10 Frequency 12
1< h < 15 7 density 1;)
15<h<¢3 9 6
3<h¢b 6 4
2
Draw a histogram for this data. 0
0 1 2 3 < 5
Hours
Answer
2. The waiting times, h hours, for 40 patients at an accident and emergency
department in one evening is shown below.
S - - 20
Waiting time, h Frequency CIass@ldth Frequency density »
Qeh<05. 8 0.5 | 820:5=|6 .
Q5¢hel 10 O. 5lloz05=20 16
Lehels, 7 Q. 5|72:0.5=1% 14
15<h¢3 9 |- 5 5= 6 R
Jcheh 6 2 |6+2=3 density 10
whdth
Draw a histogram for this data. A 8
m 2
4
2
0 >,
0 1 2 3 4 5

Question

12.  The incomplete table and histogram give some information about the weights
of dogs.

Frequency
density

EEaEaEIisa
0 10 20 30 40 50 60

Weight (kg)

Use the information in the histogram to complete the frequency table.

weight (w kg) Frequency
O«w<10 34
10<wz<15 33

15<ws20

20<w <40

40<w ¢ 55 f




Answer

12, The incompléte table and histogram give some information about the weights Use the information in the histogram to complete the frequency table.
of dogs.
weight (w kg) Frequency C- w F D
<wsl 34 = -
Frequency 3_ 0“ [ O 34 :!‘ 'O--3 -

density 6 N

Ocwel5

23.5=

5

34 A0cweB5 6 6'-]5:.0.4
class
oGt Bl-HEy T 1
0T010- 20 30 20 "30 60
Weight (kg)

Cumulative Frequency & Box-Plots

Question

(a) On the grid, plot a cumulative frequency graph for this information.

The frequency table shows the time taken for 100 people to travel to an event.
Time (minutes) Frequency
100
20<t<30 9
30 <t<40 16 80
40 <t = 50 20
Cumulati o0
umulative
S0<t< 60 29 frequency
60 < t= 70 15 40
T0 <t< 80 11
20
0
20 30

40 50 60 70 80

Answer

The frequency table shows the time taken for 100 people to travel to an event,

Time (minutes) Frequency Cumulative Frequency

0130 9 9

0<t<40 16 9+16=25

40 <150 2 25+20=45

50<t< 6 29 45+20=74 Cumulative
. frequency

60<1<70 15 74+15=89

T0<t<80 1l 89+11=100

80

40

(a) On the grid, plot a cumulative frequency graph for this information.

30 40

50 60

Time (minutes)

70 80

Examples




Cumulative frequency

I LENGTHS OF PHONE CALLS

100
5 o0
UPPER z 80
QUARTILE [ >
g 70
w
a
w

MEDIAN

583

CUMULATIVE

30

20
10

LOWER
QUARTILE

0 2 4 6 8 10 12 14
42 62 82

TIME OF CALLS, MINUTES

(#Fsavemyexams

30 35 |40 (45| 50 55 60

lower < median & upper
interguartile #----9 interquartile

Length (cm)

#N Interquartile Range from a Cumulative Frequency Curve

Corbett
motths

Enfer‘quarfile Range = Upper Quartile - Lower Quar'fila

40
Position of the Upper Quartile:
| # of 40 = 30th value I
- Go

Cumulative
frequency

20

Position of the Lower Quartile:
7 of 40 = 10th value @

50 60

18 Mark
Eower Quar'ﬂlJ Upper Quar'hle]

Interquartile Range

Box plots

Lower 7 (05D
Quartile Median QIJ';F:HIE
Ln{:.?-\;ae:-lst Q) 1‘?]:] Q) Hsl_qzl-?e}st
Value R 7 WValue
(S) L}
e 1 [ S — 4




7B results

7A results
' ' T
| I
50
0 10 20 30 40 50 Y 10 20 30 40
Score
Score

Comapre the results

e The median for class 7B (28) is higher than median for
class 7A (20). This means on average class 7B had higher
score.
e The IQR class 7A 1s 9 [24-15=9). The IQR for 7B is also 9
[33-24=9]. Lower IQR means more consistent result so
this means both classes are equally consistent.

Question
Calculate the mean. R R,
10<x¢20 , 17
20 ¢ x ¢ 30 | 26
30¢x<40 | 11
40« x ¢ 50 | f
Answer
Length (x cm) Frequency Midpoint FX
10<x <20 17 15 17x15=255
20 <x<¢ 30 26 25 26x25-650
30<x<40 11 | 35 11x35=385
l 40 < x ¢ 50 6 45 6x45=270
Total =60 Total = 1560
1560
Mean = o0 - 26




Complete the table:

Complete the table:

Score | Freq. | CW FD
3<s<5| 10
5<s<8 6
8ss<13 15
Construct a cumulative frequency table
from:
Score [Frequency
3<s<6 2
6<s<9 )
O9<s<12 2

Score | Freq. CW FD
3<s<06 15
6<s<10 ' 3
10ss<16 12
Construct a cumulative frequency table
from:
Score Frequency
3<s<5 2
oss<’ 5
7<s<9 1

Calculate an estimate of the mean
score to 1dp:

Score |Frequency
3<s<6 2
6<s<9 3
9<s<12 5

Calculate an estimate of the mean
score to 1dp:

Score Frequency
3<s<5 2
H<s<7 3
7<s<9 )

Estimate the median from:

Cumulative frequency

O=2MRNWhkoo=~

0 1 2 3 4 5 6 7 8

Score

Estimate the interquartile range from:
10

Cumulative frequency

oM PO o

Score

Looking at the box plot below,
Find the median and IQR

Make 2 comparisons:

N N N B N N BN BN N
0123456785910

Boys' performance
|
. [ [ H

Girls’ performance




Percentages

Non-calc Calc
35 % of £180 35 % of £180
357,: log x3+ 54 7:?35% as amulhpher is
0.35

lo7=£1%
@o% =£°5@ O-35x\g0= £6
<T 5% SE s, -

357% =304 + 54
£63=£54+E9

Non-calc Calc
Increase £120 by 3% Increase £120 by 3%
SO ANNSZ i |ncrease a ooy + 3/
Czlé:f\g,isgxg ° T':'ng
° 634 as a ewhipler is
INULase Maens ?_\ﬁ 3 {r\ 3
£120+4£3 6o "
";‘(:123-60 |- 03x120=£128.¢d
Peter’s weight decreases from 80kg to 64kg. g0 — €4
g x|oo
Calculate the percentage decrease in Peter’s weight. e
) - Chanye _
/5 change = 270 xleo =16 xjoo=20%
O i | inal %0
Jacob buys a watch costing £84 s \V dded
This cost includes VAT at a rate of 20%. V Pl ety ale a—_i—__ =

How much is the watch without VAT?

oo/ + 20/ =120/
LF o lrz-ovb::ﬁ.gl'
=11 C ”~ 2"':110

If =O-7
Xfooglooz :J{ZO )xlno




Matt wants to invest £8000 for three years. He can choose between Bank A and Bank B.

Bank A Bank B
1.2% compound interest 2% compound interest in
per annum the first year

1% compound interest
for each extra year

Which bank will give Matt the most interest after three years.
You must show your working.

Bank A Gankc® g

Y _'\‘lﬂ\Q ¥
ﬁ mounkt X M“\\_‘Pl‘u_ﬁmt ﬂmoun\- X N\kntpltu XM\&\L;‘;\:

ﬂmoont > %DOO ﬁf"\Oll\tz S Yol=Ye) Fb
iAulFiolr = \oor +1:2/.=101 Mulhpher = |. 02 ¢ o0 L year.
[4 =1.012 Mulholier= |-0f « For 2 gea)

Time=3eors "’%"e”ol‘n\ of Syears.
000 X1-02Z X\ =
- 9000x 0123 SEPIWONE

j_%zqym =£¢632L|'02




Percentages

A (2 marks)

B (3marks)

C (3marks)

Increase £45 by 3.5%

A bank account pays 5% simple interest.
Andrea invests £2400 for 6 years. How much
interest does she earn.

The value of a car decreases by 16% in
a year. It is now worth £8648. How
much was it worth last year?

Decrease £45 by 3.5%

The value of a car decreases from £12,500 to
£11,750.
Work out the percentage reduction.

The price of a train ticket has increased
by 9% to £49.05.
How much was it originally?

Find 3.5% of £4

The average price of a holiday has increased
from £1800 in 2002 to £2400 in 2018.
Work out the percentage increase.

A bank account pays 5% compound
interest. Andrea invests £2400.
Assuming no withdrawals, what is the
balance after 6 years?

What percentage is shaded?

What percentage Perosie et of vt
of pupils said
chocolate digestives .
were their Froguency *
favourite? : _ .
_ .

=

Boubimri  Chocdlale  Shemthersl
Dhgriire

...
. Bey F it 1 Wisoiat

[] Gt

Craig does two science exams. He
scores 40 out of 60 on paper 1.

He scores 50 out of 80 on paper 2.
Work out his overall percentage.




Volume of 3D shapes

Volume of prisms = area of cross-section X length

A prism is a 3D shape with uniform cross section. What is the link between Faces , Edges and Vertices in the Polyhedna?

Shape Faces Edges Vertices
‘ Cube [ 5 12 5
Cuboid 6 12 8
Tetrahedron 4 6 4
Square-based Pyramid | | 5 8 5
Pentagonal -based
Pyramid 6 10 6
Triangular Prism 5 9 &
Hexagonal Prism 8 18 12
Cuboid Triangular Pentagonal
prism prism
Volume of a Prism Volume of a Prism

Cross-sectional area (Slice) x length

7.5cm? X 10cm

Cross-sectional area (Slice) x length
25w X 12

=75cm? =300m

=394cm3

. 3X5
Area of tr|ang|e=T

5 Area of circle =
=7.5cm

mX5% =251

Volume of non - prisms

1
_ 1 V =—nr‘h

V == Bh 3
L7 T3 _-_—

Note The height must be the Note The: height must be the
perpendicular height from the perpendicular height from the base.

base.

A Cylinder [ r—ﬂ h

2 e i
V=47Z'I/' ~— >




Find the volume of these shapes

3em bcm
dem am
7m
e 20cm
10cm
Qem
Tem
-—
10em :
1lem
sem l6cm
3em =
14cm
q’_‘:m - 20em
-;::____ _______ __-_hh' — ____\ 1
3em —
T T 25cm
__

Scm

d4cm




Surafce area

of 3D shapes

Sphere

SA= 41Tr2

Cylinder

SA= 21tr2+ 21irh

Cone

SA= Ttrs + TUr?

Rectangular Prism

w

L

SA= 2(lw+lh+wh)

Find the surface ar

ea of these shapes

2cm

2cm

Zcm

2cm

4cm

Scm




Similar Shapes

Linear scale factor = x
Area scale factor = x?2

Volume scale factor =x3

. 3
Linear scale factor =

9

3
Area scale factor =(=)% = —
4 16

27

3
Volume scale factor =(I)3 ==

Linear scale factor =3

Areascale factor=32 =9

Volume scale factor =33 = 27

Shape A and B are mathematically similar.
Calculate the area of shape B.

1ocm

Shape A and B are mathematically similar.
Calculate the missing length

) 8
Linear scale factor = 3

.8 21
773 8
=2.625cm

. 10 5
Linear scale factor = P

Area scale f D=
rea scale factor = () = ¢

25 =117.5¢cm
752X,

Shape A and B are mathematically similar.
Calculate the volume of shape B.

3cm 5cm

) 5
Linear scale factor = 3

5
Volume scale factor =(5)3 =—

125
L —= 3
210+ 2 45.36cm

Questions — Similar Shapes!

6cm

3cm
?

5.2cm 7

5cm

8cm

2.5cm '

1.5cm l

5Ccm

Volume = 38cm3

Volume =7




Triple Brackets, Equating Coefficients & Rearranging

Examp_le ! | (x-6)(x-8)(x-9)

“d - -8 -9 )
e G TN (x-8)(x-9)
(x+5)(x2-17+72) (TSI =(-17x472)

(x-6)(x*-17x+72)= x(x*-17x+72)-6(x>-17x+72)
4 = x3-17x2+72x - 6x2+102x-432
=x3-23x2+174x-432

(x-6)(x-8)(x-9) = x3-23x%+174x-432

-~
d - (x- -
cyoe"® Example 4: (x 4k(x:l:_7)$l))

(x-4)(x*-49)= x(x>-49)-4(x*-49)

(x-)(x2-49) 4puzzmzmamt™~49)

= x3-49x - 4x*+196
figd) =)C-4x?-49x+196
expression

(x-4)(x+7)(x-7) =x3>-4x2-49x+196

Questions — Expand triple brackets

Gx = 1)(x +3)(x - 3)

Expand and simplify Expand and simplify
(x+ D)(x +3)(x —4) (x + 5)°(x + 3)
Expand and simplity Expand and simplify

(2x —3)*(4 — x)

Equating Coefficients

m
(2x +a) = 10x + 45

5

10x + 5a = 10x + 45
+5a = +45
3 S
a =9

(a@)+b—5xz+llx—l—8

ax’FEoExTEacx £b = 5x? = 1lx =8

ax? = 5x?
a=5

x ¥ acx = 1%
x(1+ ac) =11x
l+ac =11
(_1‘+5c 51_1\

Sc=10"
=2
c*+b =8
+b =8
c4+b =8,
b =6

Questions — Equating Coefficients

8(ax + 2) = 24x + 16

39x+1)=27x+a

4(7x +2)+a = 28x + 10

53x+4)+ax =19x + 20

2(ax +5)+3(2x+b) = 18x + 13

9(ax + b) + 4(x —2) = 13x + 37

(ax +5)(x —b) + 4x =2x% +cx — 10

2x2+12x -9 =a(x+b)? +c




Rearranging

5(2+1) =w 5(2 + 1-) - w
Expand the e =
10+5+ = w ) bracket d + 2 ) Multiply by (d + 2)
-10f -
bt = w - 10 ;) bo‘t‘h??es deea) = s ) Expand the bracket
ivi cd+2¢c =
w0 ) S DE:
5 2c = 3d-cd
. :)n\llerse e = d(3 _o) ) Factorise
e Dbalance
PN - Divide by (3 - ¢)
e Cross out 2c = i
3-c¢
Questions - Rearranging
Make a the subject of Make b the subject of
x=3a+b e

Make r the subject of

Make n the subject of

q+r d= (nrm)2
p —
2
Make n the subject of Make ¢ the subject of
m=+n—2p L=4pq”
Make 7 the subject of 5(r—g)=2r+7 Make 7 the subject of the formula m= %
Number Sequences (ALL)
Linear Geometric
3 43 43 _ 1,2,4,8,16,.. r 16411 L
,/—~\/\f\f\ PO VWV, V.V, T
8 11 14 O 2 x2 x2 x2 x2 x2 4 \;4,%4 byt
3n+2 Multiply or divide by the same number
Quadratic Fibonacci
14 29 50 77 RULE: Fibonacci sequence: the next term in the
NN TN 120 =6 3a+b=9 sequence is the sum of the two previous terms.
9 15 21 27 3(3)+b =9
N\ A 3+b=9 2 3 5 8 13 21 34
6 6 6 a =3 b=0 t . t t ¢
J 2+3 +5 5+8 || 8+13 || 13+21
a+ b +c= . Find the first 6 terms of the Fibonacci sequence: N
— Xp=Xp_1+X,_
3+404+c=5 a’b’a+b 1 2
C:2 The 4thterm:b+a+b = a+ 2b-:

Sequence is 3n?+2

The 5th term: a+b+u+2b—2a+3b
The 6th term:a + 2b + 2a + 3b = 3a+5b5mE

aba+b,a+ 2b,2a+ 3b,3a+ 5b




Questions — Find the nth term of these sequences

9, 14, 19, 24, ... .. 13, 22, 31, 40, ... ..
10, 7, 4, 1,.. .. -10, -13, -16, -19, ... ..
2,5,10,17, 26 ... ... 3,14,29,48,71 ... ...
2) Continue the following geometric sequences:
a)1,2,4,8, ey e b) 5, 50, 500, 5000, ....ccceevveeer ) erreeeeerenennenns
€)3,9,27,81, ... R d) 4, 20, 100, ............ R
e) 4,16, 64, ........ R f) 64,32, 16, 8, 4, ........ R
Find the next three terms of the following Fibonacci-style sequences
(a) 2,4,6,10, ... (b) 3,6,9, 15, ... (c)4,8,12,20, ...
(d) 15, 23, 38,61, ... (e)5,12,17,29, ... (f)-3,5,2,7, ...
For each of the following Fibonacci-style sequences, find the next 4 terms.
(@) a, 4a, 5a, 9a, ... (b) 3x,3x+y, 6x +y, 9x +2y, ...
(c) 6a, —2a, 4a, 2a, ... (d) 2y, y+z, 3y+z, ...

(E) 41'—5}!, 2x—y, 6_)[—6}}, (f] —X, XFY, Y, ...

Examples— generating sequences

LY M 3n +5 2
5’ 8’ 11’ 14’ When n =1, 3(1)+5 =8 zn - 3

f \ When n =2, 3(2)+5 =11 Whenn=1,2(12) -3 =-1
When n =3, 3(3)+5 =14 Whenn=1,2(22)—3=5

=1 4th enn= +5=
S AN e Whenn=1,2(57) ~3 = 1
n=2 n=3 Whenn=1,2(4?) —3 = 29
Sequence: When n=1,2(52) — 3 = 47
8,11,14,17,20 Sequence: -1,5,15,29,47

Questions — generating sequences

The nth term for some sequences are given below.
Find the first 5 terms for each sequence.

(a) 5n+3 (b) 2n+9 (c) 3n-2
(d) 10n-6 (e) 9n + 10 (f) n+8

() -7n+20 (h) 50-5n (i) 35n+4




For each nt term, work out the first five terms of the sequence.

(a) n®*+n (b) n*+2n (c) n*-n (d) n*-3n
(e) n*+n+2 (f) n*-2n+5 (g) n*+4n-10 (h) 2n*+n

(i) 3n°-n+6 (j) 10n*+5n-7







