Mathematics
Transition to Year 11

Higher Plus
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How to use this booklet

Work across each row of a double page.

Page 1 Page 2

Facrors snd &
iiples W cownial ol Yie down e § Write gown the highest Write down the lowest
Fact shoec fa 3 mutiples of 9 common factor of 36 anc  common muttipla of 7 and
24
° s of 8 ° .
Topic 1 worked < Topic 1 Practice
,
s = .
oy example piy T Questions
P O =
20 39 5 2 8
1 X8O anie
LR
Prise facsors
Fact sheer b Write down the 4th prime A number is written as a Write 45 as a product of
/ number product of s prime factors primes

Topic 2 Practice
Questions

Topic 2 worked
example

nd the smallest number
need 10 be

S Sehid .
Write 16 x 2 as a product of
primes.

Calculate Caiculate: Calculate
3x6-2 5x(11-2x5) 3+5/-2

Topic 3 Practice
Questions

Topic 3 worked
example

s

542+ 3x2 B8416x3 calculaton correct
242 243-3s4

Insert brackets 10 make this

Remember to use the solutions to mark your work.






Algebraic fractions

1 do, you do Simplify: Simplify:
example d? y d+6 a?+ 15a + 56 a-2
d? + 14d + 48 d? a?+5a-14 " a+7

With algebraic fractions, you follow the
- normal techniques for operating with numeric
fractions, but also use factorising to simplify
where possible.

4 , dxe

(s tdiug) A

Factorise di P d+ G

= e X 2
CanccT <d+6> (Ol+g>“f d
common [

factors ~*
d(dﬁ?)

M

T (a5

Scan for video

Change the subject (R I
Make c the subject: Make e the subject:
cb-a=e ef+b=a

1 do, you do
example

To make c the subject we use inverse
operations to isolate c on one side of the
equals sign.

cb-a=¢€
+a +A

cb = e+ta
b b
When something
x— isn'tdivisible,
€ = Ei leave the answer
b as afraction

Scan for video

BRI CER R S S aaT

Find the equation
Ml Write down the equation of a line Write down the equation of a line
1 o, i perpendicular to y=-3x+5 that passes perpendicular to y=8-6x that passes
ex,ample through the point (3,7). Give your answer  through the point (6,-8). Give your answer
in the form ax+by=c. in the form ax+by=c.

A perpendicular line has a gradient that is the
negative reciprocal of the original gradient.
When multiplied together, the product of the
gradientsis -1.

el o= L
m=-3 = 5
Gradient of J Gradient of j
original line perpendicular line
We know the line passes through (3,7) so if
y= %x +c, then:

7 (3)+c
1+c thereforec=6

ax + by = ¢

y=%x+6 =>3y=x+18$-x+3y=18

I we=

7

Scan for video
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Simplify: Calculate:
48a’g* a e
6a’g’ d  h
Simplify: Simplify:
Te ¢ 3 6
c-3°7 c+7 2c+3
Make c the subject: Make d the subject:
c+e=b dc-f=b
Make a the subject: Make r the subject:
Ja-c A=nr?
=
The gradient of a line is Line J passes through
4 (-9,-14) and (-14,-11). Line
7 Q passes through (2,-8) and
What is the gradient of a (8,11). Isline J

perpendicular line? perpendicular to line Q?

Prove that the following two The equations of 2 lines are

lines are perpendicular: given below:
y=2x+5 y=7x+3
y=-"x+8 y=8+ /7x

Are they perpendicular?

Copyright © Mr W's Lab Ltd 2025. All rights reserved.

Simplify:
g?-2g-15
gf - 5f

Solve:
12 9 .
f+17  2f+13

Make c the subject:
cb-a
—_— d
e

Make c the subject:

e=ac+ 2c

Write down the equation of
a line perpendicular to
y=5x-6.

Write down the equation of

a line perpendicular to
y=-5x+5 that passes
through the point (-5,-2).
Give your answer in the
form ax+by=c.

Algebraic fractions

Practise questions

Scan for more
questions

Change the subject

Practise questions

Scan for more
questions

Find the equation
of a perpendicular
line

Practise questions

Scan for more
questions
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Trigonometry ) )
graphs What is the equation of the

i 9

Fadkshiect following graph”

This is the sine graph:

What is the equation of the
following graph?

This is the cosine graph:

What is the equation of the
following graph?

This is the tangent graph:

y =sinx® y = cosx® y =tanx®
x° y x° y %° y
0 0 0 1 0 0
30 0.5 60 0.5 45 1
90 1 90 0 90 &
150 0.5 120 -0.5 135 -1
180 0 180 -1 180 0

Complete the

square . . i i
% Write the following expression in
1 do, you do completed square form:
example 24 dx- 1

The completed square form is:
(x+d)*+e
n f " c-d"

Z.

So for a quadratic above that is written in the
formax?+ bx +c:

a=1b=4andc=-1

a= '/2(‘1‘)‘2
e=-1-(Ff =~f=tf e £
[<m +2)%*-5

From this form, we can also get the

Scan for video turning point of the quadratic: (-2,-5)

Solve a quadratic

by completing the . ;
d s(fuareg Solve the following quadratic by
completing the square (leave in exact
I do, you do .
example fo rm) 2
x24+2x-2=0

(3@+l>2—2 *(l)i-'O

Complete 0
the square <x+[) -2 - ( =Q
Z
(=+1)" -370

Begin to ! -

rearrange Q(I *+= ) 3

to make x o

the subject LK) =D

Scan for video

Page 3

There are 2
answers in this

- =)+ ( . case due to the
* ) - 5 “ +and - of the

root of 3

Write the following expression in
completed square form:
x2-6x-2

Solve the following quadratic by
completing the square (leave in exact
form):
x2-4x-4=0

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Trigonometry

Ak

What is the equation of the  State the coordinates of the Sketch the graph of S
following graph? point on the graph: y = cosx for 0=x<360. Practise questions
o7 / ‘ 07
© 02
o / o8
SR ESFELSSL S LS °PE PP LSS FEL LS

When x = 340°, tanx = -0.4. When x = 225°, sinx = -0.7.
Find another value of x that Find another value of x that

satisfies tanx = -0.4. satisfies sinx = -0.7. = i
/) ﬁ Scan for mor.e
Yoo ® e 4§ OO, questions
: * : Cefiplese e
Find the value of ain the Find the value of ain the Write the following aqRete
following: following: expression in completed Practise questions
2 +8x+19=(x+42+a x?-18x+88=(x-9°+a square form:
x2-2x-7
Write the following Find the minimum point of f(x) = x? has translated to
expression in completed the following function: g(x). Identify g(x).
square form: f(x) = x°-6x-3 0 -
T+ T
€ i b 5 Scan for more
questions
-k : Sulike & quadsatio
Solve the following Solve the following Solve the following oy coT:::?: g
quadratic by completing quadratic by completing quadratic by completing . .
the square (leave in exact the square (leave in exact the square (leave in exact Erntgeputauns
form): form): form):
x> +6x-8=0 x2-4x-1=0 x?-2x-4=0
(x+332+a=0 (x-22+a=0
Solve the following Solve the following Solve the following
quadratic by completing quadratic by completing quadratic by completing
the square (leave in exact the square (to 2dp): the square (to 2dp):
form): 5x2-5x-3=0 8x°+17x-18=0

-8x-8=0

Scan for more
questions

Copyright © Mr W's Lab Ltd 2025. All rights reserved. Fagest
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Solve a quadratic
by using the
formula

I do, you do
example

Scan for video

Solve quadratic
inequalities

I do, you do
example

Scan for answers

Graphical
inequalities

Fact sheet

Scan for video

Page 5

Using the quadratic formula, solve the
following equation (to 2 d.p.):
/45,\'2 -1‘13x +3=0.
A
a %! G
A quadratic can be solved by using the

quadratic formula when it is writtenin the
formax“+ bx + ¢ = 0 and the discriminant

b* 4ac20

= :b_i-___—— /b2 -Hac
z 20 7~

2%x5

Simplify

Using the quadratic formula, solve the
following equation (to 2 d.p.):
10x2-3x-9=0.

Substitute

No oc 134 /1Ea - 60 =133109 ¢iauate

e/} 10 /
Q= 134109 ~+0.26
10

o= 3109 2.3y
10

Solve:
x2-11x+28<0

Solve the quadratic inequality like a quadratic equation

Factorising gives: ~ y<0

(x - w)(x-3) < O
2t .
Sowhenx=4,y=0 Andwhenx=7,y=0

« e

This gives the points of intersection with the x-axis

Sketch the inequality graph:

So:
X7 4<x<7
Where
v<0

The line is x = 3. This means x could equal 3 and any value
in the shaded region. A dotted line would mean x could not
equal 3 but could equal any value inside the shaded region.

)

Point A in the shaded region has coordinates
(2,-3). The x-coordinate of Ais 2 which is less
than 3. Any point in the shaded region will also
have an x-coordinate less than 3. The shaded
region can therefore be represented by:
X% 3

v Ductothesclidline

Solve:
x2-8x+12<0

The lineis y = 3 but because it is a dotted line y could not
equal 3 but could equal any value inside the shaded region.
A solid line would mean it could equal 3 and any value
inside the shaded region.

oW

5432|1234

Point B in the shaded region has coordinates
(1,4). The y-coordinate of B is 4 which is more
than 3. Any point in the shaded region will also

have a y-coordinate more than 3. The shaded

region can therefore be represented by:
y>3
K—- Due to the dotted line

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



S ] Solve a quadratic

Substitutea =2, b=10and Substitutea =9, b = -6 and Tia correctly used the byf:::'l:ﬁl; ¢
¢ = 2 into the formula: ¢ = -9 into the formula: quadratic formula to get: Practi i
b+ J(b2 - 4ac) b+ J(b2 - 4ac) 10 = (100 + 468) ractise questions
X = X = .
2a 2a 18

Write down the quadratic
equation Tia was solving.

Use the disciminant to Using the quadratic

determine how many formula, solve the following
solutions the following equation (to 2 d.p.):
quadratic will have: 7x24+1x+11=0.

-13x2 +9x - 13 =0.

Scan for more

questions
ok k : Solve quadratic
’ . . inequalities
f(x) = x? - 9 is shown. f(x) = x? - 1 is shown. Solve: a
Solve f(x) < 0. Solve f(x) = 0. x?-81<0 Practise questions

10

17

Solve: Solve: Solve:
x2-15x +56 <0 3x2+5x+2<0 12x%2 < -31x- 20

=] (g

Scan f;)r more
questions
£ : : s Foh K Graphical
Identify the inequality that Clearly show the region Identify the inequalities that inequalities
satisfies the given region: that satisifies x < 3: satisfy the region: Practise questions

5
4
3
2

s TR BRI T
Identify the inequalities that  Find all points that satisfy:
satisfy the region: x=-1 y<8 y>x

Scan for more
questions

Copyright © Mr W's Lab Ltd 2025. All rights reserved. Page 6
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Understand
quadratic sequences

Find the nth term for the following Find the nth term for the following

1 do, you]do seqguence: sequence:
s 8, 13, 20, 29, ... 5, 10, 17, 26, ...
i S NG
s 3 9
N )

Z, 2
Unlike linear sequences, quadratic sequences
have a second line of common differences. The
rule always comes in the form ax?+ bx + ¢,
where ais half the second line of differences.

) = o
o, 7z <2> ! Notice if you take n
away, yougetbn + ¢
T s nZibntl _‘/(almcar rule)

AZibn+c 8 13 20 29
n® I q ‘? e 2n+5
AL =2 a i 13«

Scan for video So e rule is NZe2n+ S

Solve non linear

imultaneous »
simu o Solve for x and y: Solve for x and y:

equations
@ X2 4 };2 = 34  labeltheequations X2 4 y2 e 2
I do, you do to help structure
example @ x+y=2 your work X+y=7

First we need to rearrange (2) for either x or y:

OX s
Substitute equation (3) into equation (1):
7 Z’x.)q_: 3(‘]’
Expand X+ ( L
and Q 2 d:r;_ - 3 q‘ Make it
simplify o 2C + Y- G+ equalto 0
72 -Yox ~30=0
Solve the quadratic using a suitable method:
2?46 10X ~3I*0
Factorise 29C‘(72+3>"[O<f .}5):0
(zx-lo)(gc+3) =Q

x5  X=-3
Substitute both x into equation (3) to find y:

Yz 7-5=-3 j:Z——S: S

Scan for video

Area/Volume scale

factors A and B are similar shapes. The area of A A and B are similar. The volume of B is
1 do, you do is 80cm?. Find the area of B? 720cm®. Find the volume of A?
example
= 1lécm -

18cm
&’ 80cm .

Similar shapes are 2 of the same shape but
different in size.

36cm

Their lengths are linked by a scale factor.
Their areas are linked by (scale factor)2
Their volumes are linked by (scale factor)?.

80 .
=9

cale [acta™ =
Seale f .

Area. scale facke = O
Scan for video
So aread” SO

Fage7 Copyright © Mr W's Lab Ltd 2025. Al rights reserved.



Continue the sequence for Find the nth term rule for Find the nth term for the
the next 2 terms: the following sequence: following sequence:
5,15, 31, 53, ... 6, 24, 54, 96, ... 10, 18, 28, 40, ...

Flnd the nth term for the Find the nth term for the Find the 80th term in the
following sequence: following sequence: following sequence:
5,12, 25, 44, ... -12, -30, -58, -96, ... -7,-19, -37, -61, ...

e * : o iz ; R ; He A
Solve for x and y: Solve for x and y: Solve for x and y:
y=x2 y=x2+3x-24 xp =2
}'3‘7)('12 )):3x+25 }’:X+7

Solve for x and y: Solve for x and y (to 2dp):
X2+ )2 =17 x24+)2=27
x+y=3 x+y=6

A and B are similar shapes. A and B are similar. The A and B are similar shapes.

The area of A is 36cm?. volume of A is 60cm3. Find  The area of B is 192cm?.

Find the area of B? the volume of B? Find the area of A?

+ 12¢cm = A ‘ *12cm - '

12cm
< 72cm e — 24cm —=
72cm
A and B are S|mllar The A and B are S|m||ar The A and B are sumllar The
volume of B is 8750cm?. area of A is 48cm? and Bis  volume of A is 60cm? and B
Find the volume of A? 3072cm?. Find x? is 3840cm?®. Find x.

"y b

Copyright © Mr W's Lab Ltd 2025. All rights reserved.

Understand

quadratic sequences

Practise questions

Scan for more
questions

Solve non linear

simultaneous
equations

Practise questions

Scan for more
questions

Area/Volume scale

factors

Practise questions

Scan for more
questions
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Sine and cosine

Sine and cosine rules Sine and cosine rules. :
rules Calculate y to 1dp.
hen lzbelling.
Fact sheet When labelling

opposite sides to &

Fd

. 48°

an angle are given
the lowercase of

N
the letter 5 _L=>c

,«:_.,).’, -

The sine ruleis:

.
/

Calculate y to 1dp.
C

/ yo /
; / < ' e
‘ Y, Relabelto §cm gem
B

Calculateé y to 1dp.

~ 90m A

v

make things & y
easier 8

Rearranging the cosine rule to
find an angle we get:
cosA=b’+c*a’

The cosine rule is:
Use for 5 i s
a £7 - _C *calculating a’=b‘+c*= 2bc x cosA
i H H sides
Sind  sinB.  sinc Always remember you can
sinA _sinB _sinC  Usefor  reapel the triangle if needed.
a b w calculating

angles
Use the sine rule where you

have opposites (e.g.aand A, b

a?- 54 37'- 2xSx&xcosh8

2bc
cos A = 92,8 - 6%

2x%Ax €
s 25+ 0 - 2x5%8 x oS 48
- 8 =Blroh-30
and B): : 25404 - 8Qcost o
5 _ snb = 89 - BOCOSHE . A
‘-S’u'l.z-z'_ T 5 }Rearrange ﬂi@f}__?z,_
' s a - B9 -g0cos & Alwiys t e
i -~ 5N w.. remember to <
Scan for video sn & "z XS) Z 6.0cem square root to lj‘f‘j
N find a
- sa'(2223x5) 210,
il e L
Operate with surds

A=cos'(199Y)x 40.8°

Simplify: Simplify: Simplify:
Fact sheet
9\47/—16\/7 /,'/18 +52 J5 X {2
The surds need to be the same to be able  In some cases, the surds might need to be { Cg:\g?;nseutr%a
to add or subtract them simplified by operating with them.
25 faxz + Sz JExZ
L. Gx{z + sJ2
/ \ Link: Ax{2
-0 Sumilor 1@ 3f2_+5iz ‘(‘—5“"5"2
-6 = 3x Tare !
3+5 >33
Simplify: Simplify: Simplify N Simplify:
J21+ 3 10+ 90« E T2 +42)
- o J5
Similar to multiplying surds, 4} L ~{zxk
( combine to a single surd (B + {Ex\6 = Jfic+43 {10 -—\/15-!'03@ 5 3}({{ —Jf,( 4
=4 _
21 Substitute back in and simplify: g+ s‘r:z‘ - 66 9\'
-—3—~ = 5‘12]_} g ‘L@ .y __f‘_-é : ‘f—jﬁ: L}-,Fi Simplify by collecting like terms
Vs 5 S b -2{2
Rationalise the
denominator What could you multiply Rationalise the
Fact sheet

J13 by to make it 13? denominator:
-~ Ve ]
\} 1'% J3
7/ J ~
\/T x {13 = \ﬁ’(ﬁ =13
or

Since V13 is the same as 137
1 \
’g\/,_x (3 l’z:‘g

A Aok Kk LB

Rationalise the

In other words,
remove the surd
from the
denominator

=13
1T E B
@»Aﬁx@ 2
x5

R. Equivalent

o A K ok &

Rationalise the
denominator:

T denominator:
Difference
5+ J3 of 2 squares 19
Lfé \/3 ,E;pand X(:!-ﬁ) 7+ J7
5+J3. {3(5+43). SB+3 o am#) )
B, ¥3x 3 3 FI7_(F@E)p-1%) FaEaR
03 *(3-(%) - 133-1F
4z
Page 9

Rationalise the
denominator:

x{13

@f_\‘fso {3 13041
\(Té\-) B x5 13

x5

- QJSimphfy
12013 ’-E ’O (‘_é

Rationalise the

denominator: Jﬁ“\(ﬁ

=6z

392-392 =
2.2

33-9vA BB (3%2- F)RHZ
B -z

-

G420 2{2 %

(A5 1 36y, - 3A8HIRL(Z

Copyright © Mr W's Lab Ltd 2025. All rights reserved.




When using trig with non- Calculate y to 1dp.
right angled triangles, label: y €
: T
44° 6cm
B

If XYZ = 78°, XZY = 76° and

Calculate y to 1dp.

R S5em ¢ YZ =11cm, is X closerto Y
l or Z?:
. / 10cm X
12cm Yoo
8
Simplify: Simplify:
11J5 + 35 J44 + 411
Simplify: Simplify:
14+ 42 21+ 84
J3
What could you multiply /5 Rationalise the
by to make it 57? denominator:
1
J19
W I R A
Rationalise the Rationalise the

denominator:

denominator:
5+ 13 7

J13 11+ J11

Copyright © Mr W's Lab Ltd 2025. All rights reserved.

Sine and cosine

Sl B fe rules
Calculate y to 1dp.
A Practise questions
/ Y%
5¢cm / Ny
o 3 . o ¢
g4~ 1lcm
Scan for more
questions
Operate with surds
Simplify: Practise questions
J11 x 7
Simplify:

(7 -J2)4 +2)

Scan for more
questions

Rationalise the
Rationalise the SenloAE
denominator: Practise questions
fa
J7

Rationalise the
denominator:
162 - J162
2-2

Scan for more
questions
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Calculate
conditional
probabilities

1 do, you do
example

Scan for answers

Page 11

Calculate P(CNB), P(B) and P(C|B) fro

3

Cc

@

,4,8,10,14‘
Probability of C and B

F(ciB) = ,_'g‘

Probability of B
¥ ) 4
P(B) > =
p(clB) - L;;;;”

1‘:/';‘:_%=Z,7.

Probability of C given B

m:

7.11,13.15

Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Calculate P(Hn D), P(D) and
P(H|D) from:

Lou & Kev play hockey.
63% are home games. Lou
wins 74% of the home
games but only 30% away.
Find P(played at home|Lou

wins).

Calculate P(An G), P(G) and
P(A|G) from:
&€={1to 15}

A = {multiples of 3}
G = {square numbers}

Copyright © Mr W's Lab Ltd 2025. All rights reserved.

Calculate
P(letter In vowel), P(vowel)
and P(letter Ilvowel) in the
word FIBONACCI

Calculate
conditional
probabilities

Practise questions

Scan for more
questions

Page 12






Mathematics
Transition to Year 11

Higher Plus

Solutions




Algebraic fractions

L, ya do Simplify: Simplify:
e & d+6 _ @+15a+56 a-2
d2+14d +48 © @3 Factor®, "7 50 14 X a+7
With algebraic fractions, you follow the < = 2
+ normal techniques for operating with numeric (04 7 (ot 8> o 2
fractions, but also use factorising to simplify N o+
where possible. CO +3) (O“" 2>\/-.
%
2 ©
A -
. 3 _ 8
(e rideng)  d s (pr7Cr8) o)
3
Factorise d.L ,_% d G MM CQ+ )
x
& 2
Cancel (‘7\+ 6> (A+g>‘_f d = a+f 8
common
factors:“ M i = I a+ 3
= (or6)@+8)d”  d(a+8)
Change the subject [T Bl anis i e A o]
1 do; youitia Make c the subject: Make e the subject:
example cb-a=e ef+b=a
To make ¢ the subject we use inverse ef + b=&
operations to isolate c on one side of the —b ~-b
equals sign.
ef =oa-b
Cb-a-=e =0 A
ra +a ’
e = o- b
Cl = e+a L
b =b
When something
x— isn'tdivisible,
c EZ;O\ leave the answer

Find the equation
of a perpendicular
line

I do, you do
example

Page 1

as afraction

Write down the equation of a line
perpendicular to y=-3x+5 that passes
through the point (3,7). Give your answer
in the form ax+by=c.
A perpendicular line has a gradient that is the
negative reciprocal of the original gradient.

When multiplied together, the product of the
gradientsis-1.

b = A
m=-73 w3
Gradient of ) Gradient of J
original line perpendicular line

We know the line passes through (3,7) so if
y=3x+c,then:

7=3(3)+c

1+c thereforec=6

I wim

7
ax + by = ¢

YEix+633y=x+18 5 -x+3y=18

Write down the equation of a line
perpendicular to y=8-6x that passes
through the point (6,-8). Give your answer
in the form ax+by=c.

m=-G 50 '—l‘é
3-: —Jb—f-"c
_g=_16(6)+c
-g - l+¢C so it
\j-‘-—-'goC’O?
63:1“5—%

—xc+6 =5



Simplify: Calculate:
48a’g’ a_ e
63597 d h } (w'pfom)
3 4N supoct a N
. 4k NS _ﬂ_—> e g = x5
T 6 a’ 3;' panelS d
2 ah
= g o = —
y de
Simplify: Seex the Simplify:
?c x ? decominadd” 3 6
c-3_x7 c+7 2c+3
X
Aot _3Gey _ G(et?)
SR Zaners)  E)ET)
e = Gerd-getlz 23
= E-C:T ’-CC’)"?)C'ZC*‘?’) (Q+9)(‘ZC+'§>
Make c the subject: Make d the subject:
c+e=b dc-f=b
e € #H*
dec = b+
C = b-€ = S
A= bif
c
Make a the subject: Make r the subject:
Ja-c A=nr?
h S b = T
Kb b x — T =i B
: A z
_e o= — =
\r(; fcc' & ba c I
G = eb'i' C ﬂ = f
o @bte) J;j
'
The gradient of aline is Line J passes through
4 (-9,-14) and (-14,-11). Line
7 Q passes through (2,-8) and
What is the gradient of a (8,11). Isline J
perpendicular line? perpendicular to line Q7?7

- (-1w) -3

_ 3 Lire |y gradient = 20~ oy g
.y e @ 3md.;m[."— 13‘_,&_)"&8' :-"i
£ P et
Prove that the following two The equations of 2 lines are
lines are perpendicular: given below:
¥ =[2} +5 y={Tx+3

—EEX-FS y=8+@\'

y ot
[ | Are they perpendicular?
& X = F T 7 :7_ M J?_ ~ [
j i adhe
Produck of tre afadients s -1 N;« By e ro{':wp\?gperd: 4

Copyright © Mr W's Lab Ltd 2025. All rights reserved.

Algebraic fractions

3 3 kA %
Simplify:
9*-29-15
of - 5f ) fackaris

S

- 9t%
I
o fo o A ek
202er13) - A(era) - 2
(Fri3)(2F+13)

240 +(56 -Gf~§3 -3
207 5120 + 3GL+22]
I5SF+3

Lpz*q:,\p;’d]

S p 1911653

G426l + 660 =0 e OFANKC
PLAZIf+00 “Llg penl

Change the subject
Make c the subject:
cb-a
xe. e =Y xe
cb -a = de
+0u + O

b = de+a
cb .

+
Czdeo\

Make ¢ the subject:

Find the equation
of a perpendicular
line

Write down the equation of

a line perpendicular to
y=>5x-6.
1

m=5 so ’%‘

Aﬂj equabon thad Fts

= -Lac#C
wouldh wWork hee SC
D:‘éx+g
- ol s
i S g
j:.'s_ac+c
-2+ 4(-5) +C
Q= -1+C SO €=
\J:,.sl_i-\
SS:DC*S
=- 5 o(:t—S:jZS
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Trigonometry

Write the following expression in

graphs
Fact sheet
Complete the Ll el L R D)
Square Write the following expression in
1 do, you do completed square form:
example

X2+ 4x-1

completed square form:

The completed square formis:

(x+d)*+e

2

So for a quadratic above that is written in the

form ax?+ bx + c:

a=1,b=4andc=-1

o=tz (&) =2
e=-1-(f=-1-%
<x 4—2)2—5'

4

From this form, we can also get the
turning point of the quadratic: (-2,-5)

Solve a quadratic

z
-'b/ “c-d

x2-6x-2
a=l b=-b c=-7
A= '/2('@_"3
e--2-C%
=g - =-1l

(Dc_g>2—ll

=5

by coT;’;:?:g the Solve the following quadratic by Solve the following quadratic by
completing the square (leave in exact completing the square (leave in exact
Ido, youd . )
e‘;aﬁ;]e ’ formy: form):
x2+2x-2=0 x2-4x-4=0
2z
2 = O
2 7 _2Y4 (-2
(x+1) -2 -(1) 0 (-2 (>O
Complete B z_4-q4 =
the s(;uarv <I + I)ll -2 - l =QO (I 12)7' 8 O
COC-rDZ‘E:O (I_2> _1_
2 (ae-2)"8
Begin to s
rearrange <‘<3c+)) 3 xL-2 =8
to make x +
—— X+ =25Y3 There are 2
SRR answcrsai:\Lthis e \/g
— )+ ( case due to th
x = L2 5« *and'ofothee
root of 3
Page 3
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s, *
What is the equation of the
following graph?

b T
When x = 340°, tanx = -0.4.
Find another value of x that

satisfies tanx = -0.4.

Find the value of ain the

following:
¥+8x+19=(x+4)°2+a
o=l b8 =19
=19 - 4?
= Q-1p=3
a=5%

Write the following
expression in completed
square form:

2+Tx+7
b=3 =3
’/1(?) 3. 5

2-(35
6’3 )C'Z :25——-5 2g

@mgs) - 525

Q'—l

Solve the following
quadratic by completing
the square (leave in exact
form):
x> +6x-8=0
(x+3°2+a=0
(x + 3) -1 ? (o)
(+3)= 1 .
oA g = *H3F

-g-(5)°

'\

m—ls) -3.25=0
2 -15) =225
(oc 1.5 = 2725
R =19 2{F2S

State the coordinates of the
point on the graph:

When x = 225°, sinx = -0.7.

Find another value of x that

satisfies sinx = -0.7.
¥ Draw a quick
skedcly

: 3 I5° due 4o &

2258 230

180° odd 260°

Find the value of a in the

following:
-18x+88=(x-9°+a
a=1 b=-18 c=8%
e=88-(C19 )
=888 7

a=7

Find the minimum point of
the following function:

f(x) = x° -6x 3
a=1 b‘(é’) c=3—3
A= Ve (-e) =~
e=-3-C3) "3 .
_’_292 l2

’rvmwe point at (3, ’)?’>

Solve the following
quadratic by completing
the square (leave in exact
form):
-4x-1=
(x - )
<3c 7* 5
Cf’c 2)
:>c 2
S(acz—vc> -3:=0
5 [@c—a.s)z—o.zs)—i%:O
5(%-0-5)*1-25 -370
5(-0-5)H -4 25=0
S (=0 5)1 .29
(-0 S) =0. 8g
o-0-9 = *o

=05 L0 ?5
=42 o> =-0-42

go

LTS '
mﬂ“b
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sgmfha’”j leh e

-1z}

; ok K
Sketch the graph of
y = cosx for 0<x<360.
o O & A 12D 1’0
Yy /|

T\ /[
Aot

-

Write the following

expression in completed
square form:

-2x -7
o=l b=-2¢=7
_ /Z(Z)--(
e-—? -
'-?'l‘"g
(3(—]}1'8

f(x) = x2 has translated to
g(x). Identlfy a(x).

(— e)

Sbdonmromd

& G
9(g;>= 2+ 2oC -5

Fok A
Solve the following
quadratic by completing
the square (leave in exact
form):
x2-2x-4=0
—1)" 5 Q

8(1‘2+ lngK)“lg:O

8((9“%)“-(% -18=0
3((3&{%)‘-%% —1& =0
9(oc+,;%‘)7' - ,2% -18=0

B (oc+2) ~ 2733 "

8 (x+i2)" = 2% S

G- 2oy | B
X+ 2 =226k m,?z.qo

Trigonometry
graphs

Complete the
square

Solve a quadratic
by completing the

square
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Solve a quadratic
by using the
formula

1 do, you do
example

Solve quadratic
inequalities

I do, you do
example

Graphical
inequalities

Fact sheet

Page 5

dis ; 10
Using the quadratic formula, solve the
following equation (to 2 d.p.):

e - YOouDO
Using the quadratic formula, solve the
following equation (to 2 d.p.):

5x2-13x +3=0. 1}()x2-73x;\9=0.
roA
(o8 b {0l o b C
A quadratic can be solved by using the , f-—';/’(g;@
quadratic formula when it is written in the x= " -3)2 (69 s
formax?+ bx + c= 0 and the discriminant 7 % 1O
b*-4ac>0
—+
b= /P-Gac I=§_L‘L’:§é9=~3-'§ﬂ
xr = _T_ P Substitute 70 2
Simplity 2x%5 &5 z0
\‘OC: lgflﬂéﬂ»GO -1324109 Evaluate =11 *—0.31
10 ey
o= 3085 72.3y = 13‘_-@@:0-’26
[Te) !
ARSI TR T
Solve: Solve:
x2-11x+28<0 x2-8x+12<0
-6)%0O
Solve the quadratic ineguality like a quadratic equation (:C - 2>(:£\6>
Y
) - <=6 we
Factorising gives: - ysid R‘S:é’m ard y=0
(ac —-”’)(DC’;) 10
2 X
Sowhenx=4,y=0 Andwhenx=7,y=0
! < e
This gives the points of intersection with the x-axis \Jv$ (e
Sketch the inequality graph: So <6
286€S

So:
- 4sx<7
Where
ys0
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Substitute a =2, b = 10 and Substitutea =9, b = -6 and
¢ = -9 into the formula:

¢ = 2 into the formula:

-b + /(b - 4ac) -b + J(b? - 4ac)
G = ¥ =
2a 2a
ot ~102 (BE-Gx2x2 x = —(6)* JE6)F-uxAxE)
zxZ 2%
- ¢ * /36374
s
Use the disq{ngi@ggg to Using the quadratic

determine how many

solutions the following
quadratic will have:
-13x%2+9x - 13 =0.

S 2x-3
O[Q»L%x—l?;r'lz g ScEANS | e
81 - 636 = ~5A5 s i) B
f(x) = x? - 9 is shown. f(x) = x% - 1 is shown.

Solve f(x) < 0.

17

2 o &)

_z <o <

3 o« %)
Solve: Solve:

x2-15x+56<0
Y.

A (m@ Cree 40
y=° J v,o m=~l y= 0
So
_M %A “lgme”
:;U g J‘;f
Identify the inequality that Answer:

satisfies the given region:

* ok k

Identify the inequalities that Answer:

satisfy the region:
: B ‘/37,50‘]

2
-3
-

5

oc>~5J"
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formula, solve the following
equation (to 2 d.p.):
7x%+1x+11=0.
oc= | 1 -bx @il

Solve f(x) = 0.

3x +5x+2<0
3x? +3x+ 2+ 2 40
2ot +2(tN)SO

Tia correctly used the

quadratic formula to get
"B 740 1+ J(100 + 468)
X =

18«20
Write down the quadratic
equation Tia was solving.

~p =10 Z0.= (8
b=-1O a=19
-4ac = 4‘68
..L,\quc— %8

-36 ¢ =468
e ==13

9oe? - 10c-13=0O

Solve:
x°-81<0

(o + CI>COC MQ> <O
J y

2=-9 ;:g

Lo
~qsxsq
’:‘3 £0
Solve:

12x? < -31x - 20
122¢* 4.3\14-20 a
(35e+D(5+S40

== o
- = 1‘."""
K= —‘31)- U—c 4 j
So (=g
= 3o T
= -5 =
st =
£0
8 s

Identify the inequalities that
satisfy the region:

8 . ‘/\j‘(z
3)—2 o

formula

Graphical
inequalities

Solve a quadratic
by using the

Solve quadratic
inequalities
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Understand
quadratic sequences

1 do, you do
example

Solve non linear
simultaneous
equations

I do, you do
example

Area/Volume scale
factors

I do, you do
example

Page 7

Find the nth term for the following
seqguence:
8, 13, 20, 29, ...
T A A
5 3 9
N NG|
Z Z
Unlike linear sequences, quadratic sequences
have a second line of common differences. The

rule always comes in the form ax?+ bx + ¢,
where ais half the second line of differences.

i = .
o= 7z <Z> ) Notice if you take n
away, you get bn + ¢

e rle iS T ‘/(QHI’\GBI’ rule)

AZabn+c 8 12 20 29
n® ! - * o 2n+5
&
bt C 3 4 11 13 «—

So e rule (S NZe2n+ S

Solve for x and y:
() x®+,2=34
@ x+y=2
First we need to rearrange (2) for either v or y:
= 7-C
@
Substitute equation (3) into equation (1):
2.
Expand -I:z+ (Z’x) - 3({'
nd 7
sn:;my L o s G-toert =34
2ac?-4o ~30 =0
Solve the quadratic using a suitable method:
Je?+6x —10x -FI70
29c(7:+3)—10(’f3 Y0
(21—10)@0#3) =Q
Xxcg  ax=-3
Substitute both xinto equation (3) to find »:

y= 2-5=-5 322'“3:5

Label the equations
to help structure
your work

Make it
equalto0

Factorise

f’»yop.po

Find the nth term for the following

sequence:
5,10, 17, 26, ...
A AN
5 3 9
N
2 Z
o= (z)*
% T+ C
e rule 1S N+
5 +sCc & 10 17 Zb
n +i§ ] 5 9 16
brns+C 4 6 8 ‘Oﬁ
20n+2

Sotre nle is N+20+2

Solve for x and y:

@ x2+y2=37
@ x+y=7
=3-C

it (3 -%) 257

%% + 49—+ 7 =37

2o 1 yp + 4 237
2ot 14X +12 =0

2t — Do~ 120041270

Zotfas-\ )= 'Z(Q"OZQ

(2'r—12)<9'1’1>20

x=6 o=l

jzg,ézl j‘;*lzé

A and B are similar shapes. The area of A
is 80cm?. Find the area of B?

16cm

& 80cm - ad

Similar shapes are 2 of the same shape but
different in size.

Their lengths are linked by a scale factor.
Their areas are linked by (scale factor)2
Their volumes are linked by (scale factor)?.

.80 .49

Scale facts™ = g )
Area. soale facka=5"=25

& mqﬂp?’npe 2

A and B are similar. The volume of B is

720cm®. Find the volume of A?

18cm

&

36cm

&
Scale fackor = 32 =2

3
Vatume scale facto =778

So volyme aof shape k .
= J20-:8 = 90cm
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BT TR SO e Understand
Continue the sequence for Find the nth term rule for Find the nth term for the Dt ixsoquences
the next 2 terms: the following sequence: following sequence:
5,15, 31, 53, 8/, 115 6,24, 54, 96, ... 10, 18, 28, 40, ...
(NS BN BN N [N NS ) B A A AR
0 16 z2 28 3% << | wa g 0 12
bl i W ekl T ach@) )
flibniC 6 24 B4 A6 ntibnrC 10 18 28 4O
Gt 6 4 5y 9b L T T
t brel A 4 19 2,
is is fhe dl@
s ts Tre rle is: st
n”‘ +5n+ 4%
s Gk Rk e R a0 ) EREERTTsIneey

Find the nth term for the

Find the nth term for the
following sequence:

Find the 80th term in the
following sequence:

following sequence:
g seq
5,12,25,44, ... -12,;30, ;58, -96, ... 1o 19,,737,-61, ..
T blihd TR anegs YT wones
-5n? 1C -2 -30 58 -9& _na2 2 49 -33 61
3n24bnic 5 12 gj 4’;’ Snjs&i? N -5 -0 45 -%0 e ;erC —; —’12 ~23 -48
3n? 2 1z 4 e R S g
pntC 2 © -7 -4 3t bn+ 20
Tre ie iS 2n-Zn+ ¥ i The roke IS -Se*-30-¢

e is -3r*=3n-]
Tre som dern 15 o380 =

Solve non linear
Solve for x and y: Solve for x and y:

b2 Solve for x and y: s";‘(;‘;‘:;:::s
y=pt y=x2+8x-24 xy=-12
y=-7x-12 y=3x+25 y=x+7
3@7‘=~39C~'2 axt+Bx-24 = 3+25 ae(x+7) =-12
x?+Fxc+127 O oc? ~49=0 '.)C7‘+"79C ;120
x4+ 8)(oc+4)= o -3)(x+3)=0 X 243 A\2S
. :’3> x”g’ (Dc—a oc==7 (x+33_)<9c2-§)%0
3 2+1S <L =" sC=~
=3 = (%) 3x3425  ys3x7+ ‘Hq
ljfc),) j:(é; ‘j__ 4 = U U"'?-”:} \j
EOSRRNTR ISR R T ST ___lr_:-z“—skx’lxq
Answer: Solve for x and y (to 2dp): a= 2= 75; 5
,\‘=4,y=-1and _\'2+y2:27 £y
x=-1,y=4 X+y=6 fgz =122y vy -32
2. P = M T
=3-C 7% B2 8O - 6-% >
224 (320 71D 2 (o290 et (6-X) = z"? {9 = '7-1'%43_7- . ___‘2165
24+ -Gt 4 T = @”2)(’: ‘2—0 xt 3612022 g
2x2-Goc+9q=19

x= 51213203 5c=0.8986R
-6-5-121320%  y=00-87BEE

5 - 0.838¢8 ) -5.12132073

Fr512,y=0.88 ot=048 y5iL

3.3;1 3:—er 2120436227 & &

10X -8=0 2?12 +95Q

e ieonokmes i ae i o] Area/Volume scale
o fact
A and B are similar shapes. actors

The area of B is 192cm?2.
Find the area of A?

) Z“ _ - 24cm >
Scele focter = —:f

A and B are similar shapes.
The area of A is 36cm?.
Find the area of B?

A and B are similar. The
volume of A is 60cm?. Find
the volume of B?

Smle;ac«wr———— Scale fador = B = f
fAren seale factor = 52'36 , Volume scale facor = o3 26 H’%SCA!EM{T AR
preccoff 87 36x367 129%Cm”  ydume of B=E0x216= 1290t Prenof A =192+ G =48

e G PRk kK 2 s ]
fireq scale mwr%:éq Vslome goole pma:%@sw
Scale Lochar = fpa =g

= 12Zx 8 =96em

Z1Zx4 = $8om
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Scale fochy = %‘3 &
Volure scale pockor = 537125

Scalk Cactor= Yeu =
volure o A = TXZ2= FOcm
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Sine and cosine
rules

Fact sheet

Operate with surds

Fact sheet

Rationalise the
denominator

Fact sheet

Page 9 Copyright © Mr W's Lab Ltd 2025. All rights reserved.



Sine and cosine

When using trig with non- Calculat%y to 1dp. Calculate y to 1dp. s
right angled triangles, label: y 7 {B
c 8 *<lee N ¢ /Ny
a 3 - Gk Scrln/ N N
A ) s A
< Sneg ;:Lni:”' at= 112+51—Qx”x'§’<‘1,3;22‘
s o bl Hon =121+25 - 110 cos 2
T;,:,{: z:i\gozl cifgcoKp s y> B st 25 .bem = 146110 cos 23
SHE side Qf’doﬂsle s 48 = wb_”ocosz’;i‘iéf?cm
o letles,
ase bve Some
Calculatgy to 1dp. If XYZ = 78°, XZY = 76° and Caleulating XY
6 sem ¢ YZ =11cm,is XclosertoY * - & -_1L_
K / s 506 ginZb
& i OrZ%  poradat @ - 1l xSnTOXI43
12em Y/ e Szl
' “ Colodading XZ
CHA = 104127 - 57' rwﬂw % v qg,, 5 o .t
2x10%(2 XY<XZ %o X g — 5038 S0k e
A = cos” (7.!‘1)‘,5“ o . a=3%— x S T -
Operate with surds
Simplify: Simplify: Simplify:
1145 + 35 /\/?é 411 J11 xJ7
Simph
( 3
45 Jaxil + E ?\
1x T
/ GExil + w (N
5 2L+ 411
6
kAo Fodcok e ok
Simplify: ‘ Simplify: Simplify:
J14 = 2 5 Jo1+ 84 (7 - J2)4 +2)
«f
J3 2 £ xpondk
4 -2 -2
ﬁ“"‘“’*’“l FZ‘] -1-‘/;}'-;&1 :lel-* :{EI :SE—( zém;j&(i L"(—
5,,_5‘:3 2 .37 6+ 3z
#k Fx Kk Rationalise the
What could you multiply {5 Rationalise the Rationalise the denonsiaator
by to make it 57 denominator: denominator:
1 0
(5 419 J7
- 03
L]
Bnl F (7
alall - a0l#
= 419 w
d_ %
Rationalise the Rationalise the Rationalise the
denominator: denominator: denominator: ,ﬁ
5+ 13 7 162- 162 o
J18 11 3011 0 of2
502 _(13(5+{3) SIB+13 _3_.30-) . FI-31 e (w2-f@)(zt
2 (7% (T IR el (-6 r) Zi-nfmangi-l 2+ 47 2-Z)(2+{D)
FEAL gusieefa o868

G 20z-242-2
L R e A
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Calculate
conditional
probabilities

1 do, you do
example

Page 11

Calculate P(CNB), P(B) and P( C[B) from:

¢ C

4,8,10,14
Probabllnty of C and B

F (Cn 8)
Probabchty of B

o cé)
ﬁ p(ci®) " Pi—«;;?
s s b =
[ IS TIs T o

Probability of C given B

|
|
1

Calculate P(FNH), P(H) and P(F|H) from:

Copyright © Mr W's Lab Ltd 2025. All rights reserved.




Calculate P(Hn D), P(D) and Calculate P(An G), P(G) and
P(H|D) from: P(A|G) from:
e | €={11to0 15}

€ H D ‘
F el % asl A = {multiples of 3}
(\ 121, 3 ) 7,’11/1 G = {square numbers}
NS B i -
et i) £
2
PlnD)yis  PRIDTE e i
(D) % o 2
N ©  say s PrAd AARES
T
Lou & Kev play hockey. 0% el

(&H D%I,
oms g T2

0.3 e

63% are home games. Lou
wins 74% of the home
games but only 30% away.
Find P(played at home|Lou
wins).

PIHNW)= 0-63 xR =0-0662

=0. : .33x0-2
PLw) osaxo'aha:zzfs?az

PH Jw) = 0-46610-577270-8033
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Calculate
P(letter In vowel), P(vowel)
and P(letter I|vowel) in the

word FIBONACCI
v

NNZRN™

pand)=2 PVY 5 ATV 55

5
=L
Z

£

Calculate
conditional
probabilities
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