Mathematics
Transition to Year 11

Higher

Solutions




Algebraic fractions

I do, you do
example

Change the subject

1 do, you do
example

Findy=mx+c
from a graph

1 do, you do
example

Page 1

Simplify:
d? d+6
X
d? + 14d + 48 d®

With algebraic fractions, you follow the

- normal techniques for operating with numeric

fractions, but also use factorising to simplify
where possible.

S , dre
—_——— |
(d",f— 14 d+ H%> d
Factorise dl ol d 4 G
= e < 3
CanceT (D\* 6>(0{+g>‘—{/‘ d

facors * JEAE) L
Z efar8)d’  d@r®)

Make c the subject:
cb-a=e

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

chb-a-=¢€e
+a +aA

cb = e+a
b b
When something

B x— isn'tdivisible,
C = &A% leave the answer
b as a fraction

State y=mx+c for:

z Line crossesat (0,2)soc=2 :
&) 4
P-4 i3
S 2
-8 5
-10 0

0 0.5 1.0 15 20 25 30

v-intercept (point

satisfy the rule of intersection of
Sjmj: + C  thelinewith the
} y-axis)
Gradient (steepness) = Change in
Changein

Co-ordinates that

char\%;ﬂg_-_ —6-{2?,:&-__,_
Change 1 o€ 2 ) 1 Lf

j:—%x+9

Simplify:
a?+15a+56 a-2

Foctel 92, 5a-14 “a+7

v ) ot
(e (o) o

= (or73(ar8) (7
o) (247)

a+&
a+ 2

Make e the subject:
ef+b=a

+b &
ep~w ~b

eﬁé‘ = O"b
s £

YOU DO

State y=mux+c for:

G)

«____Crosses at (0,7 so c=|

0 05 10 15 20 25 30 35 40 45 50

(Gradient= %—__:.23 ]L.- \

j=/oc+|
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- T Algebraic fractions

Simplify: Calculate: Simplify:
48a’g* a e g°-2g-15
6a’g’ d h } Geciprocal of - 5f  J focharix
4\ st I
s By L 3P = ke (q+3%-
¢ a5 gt e c =
£ (9<%
o= g aq_ =5 — glh
N d - de - 9f3
£
&k A A KR
Simplify: Seex. e Simplify: 2(2f413) - A7) = 3
70’5’\0 Bt 3 6 Fr13)(2F+13)
c- 3_77 C c+7 2c+3 z4£+156 -9f~S3 o
Ao 20c+y) | Gern) AT
C gL ISP+3 .
= m (c-H)CZC'#'S) (47 )(ze 3) epariie IS
: = Gerd-6etls  TB2  opgepperiyifeee
= Eg:g_ T (aa)(zc+3) @ 9)('”*@) 6241260 4 660 =0 (_F_uo)@-m)(
pLeZIf+10= =Q F=m0 £
Change the subject
Make c the subject: Make d the subject: Make c the subject:
c+e=b dc-f=b gb-a_d
= «@ 1"@ 44\ xe. e - x€
dc = b+f
C:b"e_ = c =~ C Cb—a:de
i N RS
= b +'\C [0 = de + A
C =% b
- de +a
ﬂ
Make a the subject: Make r the subject: Make c the subject:
. -
1/?,',(3=e .A-nr"__ e_ac+2c)1codu&
%l b x b =i =1
A _ 1 e-<(@+2)
Jo —c # eb T
N
\r_- eb‘f‘ C ﬁ = f oA+ 2
o= (b re)” m
* #o ## % Findy=mx +c¢
What is the y-intercept'7 Calculate the gradient of Calculate the gradient of from a graph
15 the followmg line: the following line:
8
a
2
[¢]
;f 1 3
= 2
Cfossgs a{’@ ‘{—) f 8
A A K R Ak K ok ok ko ok
Calculate the gradient of What is the grad|ent’7 State y=mx+c for:
the following line:
_sONH ©
3
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Rearranging into ; ¢ : DOl R s :
the formy = mx + ¢ By rearranging the following into the form By rearranging the following into the form
1 do, you do y = mx + ¢, what is the gradient value? v =mx + ¢, what is the gradient value?
example
y-2x-2=0 y-4x=-5

Co-ordinates on the line Froe 4

¥ ¥
y=mx+c¢ j:%oc—g

y-intercept Gvo.d[on& s 4

Gradient
Rearranging:
=Ze=Z =0
j +Z +7
-2 =2
j 20 +22C
y = 200+ 2

2
Gradienk IS 2

Find the equation  [EiSuatboua oo S et etk e

ofs gavallel llne Write down the equation of a line parallel Write down the equation of a line parallel

I do, you do to y = -5 + 8x that passes through the to y = -9x - 6 that passes through the
eample point (-3,-26). ﬁ point (6,-48).
The equation of a straight line always G‘md&ex\k of the fnrolld re

comes in the form:

- -Qx+C
Co-ordinates on theJine j
Sg= MX+C .
Y ) X Uke e caodarode 4o fird c
Eoetfieisnt of o} v-intercept
oefficient of xis .-q.g:-—(ﬁxb**'C

the gradient 4R = -Slp+C —¥CE »
Parallel lines have the same gradient.

With v=-5+ 8x, 8is the gradient. ﬂ: -G+ b
Use the given coordinate to find c:
—n6=8x3+C
_fb .-y +c —rCs-Z
\kj :8‘({—2 N

Quirscand T

cubic functions

Draw the graph of Draw the graph of
1 do, you do y=5x2+5 y=4x3-5x
example for0<x<5. for1 < x <6.
To draw a graph, construct a table of values: i 1 2 3 4 5 6
x 0 1 2 3 4 5 x> 1 8 27 64 125 216
x* 0 1 4 9 16 25 4x° 4 32 108 256 500 864
52 0 5 20 45 80 125 5 5 10 15 20 25 30
y 5 10 25 50 85 130 y -1 22 93 236 475 834
Now plot x against y:
140
800
120
100 600
80
- 400 /
40
il 200 y
20 / S
.,4,,_1‘/ . — =
0 T 2 3 : ) 1 2 3 4
Zoomed out view of this quadratic ~—gp Zoomed out view of this cubic ~——p
Page 3 !
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D

What is the gradient value? Ix+y=2
30 AL

}':2xr;2 y 7k + 2 -
= w 4> 742
(Ql“2> -+ ©,?)

SO G e
What is the y-intercept?

4x+y+5=05 6y+8x=3 8y-9x=4
= & -8 —8oC +9Qsc +9¢C
=-S 6y =-8x+3 L, Bu= At
i}+0£+j e = J —b -7 \;d— _.,C_,,,r_‘:8
e y -Gz % I
— -3:-1%
Line Q passes through (7,4) Write down the equation of The equations of 2 lines are
and (13,13). Line N passes  a line parallel to y = 4x - 6. given below:
through (-7,-10) and (-6,-8). Gradient_Y 5 4x +5
o -~ -
Is line Q parallel to line N? @’gﬁlﬂffm y=4- A'L\/G@Amt
fud o 3md€en£:s _ ot Cothans Are they parallel?
Le@ . 13-4 2.3 iy bine O~ Grodient af tine 1 159
g ,,5: B3 B 2 Y- foc+C et ordrre camd;eqte(?tme
Lire N - B8--0_ L -2 s F“’a‘uﬂ to (J‘q' 2 s -%, so no O4R.
odientt  ~b--3 1 e.q. y=4x+2 Nok pa.rausz-l
3 49 soroumyaerk T
2
Jok kA k

Write down the equation of  Iflineais y=5x+5andd —» G;(Odief‘t o lre &
e 5. This means {of

aline parallel to y = -5 + 2x = 6 units, find the equation every | on e Lo,
that passes through the of the parallel line b. you §p UP 5 on e y-oxs.
point (9,11). i b p e rorjzottel dlaa‘en
= 2 +C . 5 b, bXS=3° éﬁg’o"t"
" =2x<ﬁ+C :2@."3 / g&d’\ m\l‘tm b is ‘he
= tj 5 ghan on a N
1 =[§+C »c=-7 QQM Cfpb d
If y = x°, complete the If y = x3-5x2+ 2, complete Answer:
following table (rounding the following table J
where appropriate): (rounding where %
x | 3|-2]-11]0 appropriate): i
ylal4]! ]o x |-1] 0] 1] 2] o
y |=%| & | 2|1 T -3 -2.0 | 2
s x5 -] o I & x2 3 4 O I ¥
jC.’L] lal [ < q_xq.zé [bo%lb
52 6 O© & 0 34(215"02[
K 3k
i ction is shown? Use the graph to find x
y=4x2+5x) or y = 3x3-4x when y = 34.4.
This mczzd 1
100 Cleadl N '.
I I ——
' o ax-2.6 xx2.6

Rearranging into
the formy =mx + ¢

Find the equation
of a parallel line

Quadratic and
cubic functions
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Solve linear

equations !
(unknown both Solve
sides) 7x +3=-74 - 4x
1do, you do The purpose of solving an equation is to find
example

out the value of the unknown, x. A good first
stepisto getrid of x from one side of the
equals sign:

T+ B = -F-HT e o

smaller
+4oC

oo number of x's
Use inverse
operationsto 119€ + 3 =2 =24
eliminate e - 3 -3
terms from
one side floc = __:)Z)
=l N
x 7
Expand 2 or more
binomial:
s Expand
1 do, you do y (x-8)x+3)
example

a«"/ S

+3x

\ & -8 | -4
/

T8 EL -2

Simplify
ox?-5a -2
Factorise a G e L e o)
quadratic
expression Factonse P
3x2 & 10»( & 8,
1 do, you do 7
example b
To factorise, you want 2 numbers that multiply
together to give ac but add together to give b.
gc = Sxg=24 b=‘§3
q?( A 4+ b
Rewrite the problem with b separated into
4x and éx:
Factorise _y 3:( 4+ 69C+L\-OC+8
each hall /’7 Must be the same
3:>Q[<r+ 2)+t(er2)
Fully
factorise
( 3:JC+L0 (ct +2 )
Page 5

HC= 2*’5=5&O b=15

Solve

3-8x=-5-4x
¥ 8o +8aC

3 2 -544C
B +S

Expand
(x - 2)(x + 8)

g

0" ¢ Bx 2z 16
.S\!hp]vgj
x* b -1

Factorise
2x2+ 15x + 25

1
5)([0 54‘]0

Axr? + |Ooc%f53c+ s

PN <9c+5) *5("’“'5-)

(2+5)(*S)
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Solve linear

pasugy TN ”
equations
Solve Solve Solve (unknown both
5x=3x-12 5x+2=38x+14 8x+4=-8-4x sides)
-%x %= -2 -3z e 44
2, = 12 2042 ¢ Y 1Zx+4 =8
2 o -1 2 =i %
o 70 - 12 1Z2oc = -1
x = ~lp i1 42 1z 21
ox O x =~

q'_
I thlnksgf a numl%g:l}?l times Opposite sides of a
rectangle are (8x + 2)cm

Solve_x
10x + 6 =2(2x - 18) it by 6 and | add 2. The
o} ;; rb = f;ic -36 answer iszgﬁ;t'gges my and (26 - 4x)cm in length.
-t . number add 38. What was Find the length of 1 side
a+bz "5 5 Rr+2=26-47 L
’ s i Gx 42 TL&U&ber. ux 736 L s Sol Side iS
B 592 e 2% AT \7.524:17-:’%% 971(2);’2
L A L I
HED

oc =3

Expand 2 or more

Expand Expand binomials
(x +4)(x - 4)

Expand
(x + 4)(x +4) (x - 2)(x - 3)
rrgax+4x+lb x - Goc -+ 6 w? -4+ Y-l
% 1o

H &oc+ 1 -G+ b

Expand Expand
(x +8)(x+8)(x+7)
—

Expand
(332 + 3)(5x° + 7)

(4x + 8)(8x + 3)
SaSiactnseirzl (X Beigxreb)(Et)
$ e ;c+e+>(:i+ ?)

& 3 e
(Saco+1 5+ 2 +E oL 6L (22 BT
oL 3+ 23+ (F6x + 448

et (Qxrhrr
Il Fhoa + 4

Factorise a
; : quadratic
Factorise Factorise SxpEesion

Ix%2-7x+10

Factorise
152 +12x +32 Ix?-5x-14
oc-ix32-32  b=12 acs lx—w:/—ﬁ b=-75 nc= zxxo=;tp o= -7
e s o ads s
z d . 2 g0 t
o+ a8+ 32 o 4 Q- F -1 a*-2x-5¢ +10
= (_r,c -—2) ‘SCi ‘2>

o () g (xtt) x@c+z)-—:l(a:1—23
(oc+8) (e +) o-)(=+2) @C‘s)(gc—z)
Factorise Factorise
12x2 4+ 14x + 4

fesucite Fa;:torise i
e 3 ; )
i ( X 36 3x°+ 16x + 16
:CZ+ODC'“SQ) acgzx{bctf»g‘ b;}@ ac=12x‘{—'—*f—? b:ll&,
ac=ix-gte-2b b0 wxle  wlz cxB  6+8
5 0= ik 3%+ 120cH Yoo+ 1 20C* + 6o BX Y
:?:%I‘—Zg)ctgénoci?,&% Bor (W) +Hlor ) 6 (20c+0) (2% +—1>
(o +6) (< ~6) (33:“0(31‘4—4) (é x’r‘q’)(zgc+‘>
Page 6
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Solve a quadratic
by factorising

1 do, you do
example

Complete the
square

I do, you do
example

Solve a quadratic
by completing the
square

I do, you do
example

Page 7

Solve the following quadratic by

factorising:

x2-10x+25=0
The quadraticisin the form a4+ b + ¢

To factorise a quadratic, think of 2 numbers
that multiply to give ac and add to give b:

ac={x2g:25 b:'—lo
S -5 and -5 Split bin the
guadratic into these
2 numbers
Factorise N
eachsideof  x2 -5 ~5x+25+0
the green

line mmon bracket

(x-5) (c-5)=0

If the product of the 2 brackets is O, it
means 1 or both must equal O too:

2-5=0 PocS E-5=0 ?Izg

a(xc-5) 5(1"“5(2:0

R
Write the following expression in
completed square form:
x2+4x-1

The completed square form is:

(x+d)’+e

f '\c—d1
+b

So for a quadratic above that is written in the
form ax’+ bx +c:

a=1,b=4andc=-1

o= '/2(‘%—) =2
=1 -(2f=-1-4=5
/,<oc +2)*-5

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

Solve the following quadratic by
completing the square (leave in exact

form):
x24+2x-2=0
(= +1)" -2 -(1)"=0
Complete 2
the square <3C+1) = = l =0
(o= N -%=0
Begin to

rearrange Q(I “ ’)2 ) 3

to make x ol = f\/?

the subject
==l (5«

There are 2
answers in this
_. case due to the
+and - of the
root of 3

Solve the following quadratic by

factorising:
x2-9x+14=0
o= :—cr C:!L}
ac = | x4 =14 b=-9
So -2 and -2

x? -2 -Fx+14 =0

o (c-2) -7 (L-2)=0
(oc-7) (-2)=0
x -7=0 =220

>x=7 px=2

Write the following expression in
completed square form:

x2-6x-2
a=l b=-b c=-2
A= '/2("6):'g
e-2-C3)"
=g~ =~

(’D’C‘g>2’”

You DO

Solve the following quadratic by
completing the square (leave in exact

form):
x2-4x-4=0

<;C _2)Q~Ur "(’@7:0
(e-2f 440
SRR
Coc- 2)L=8
-2 = *(8
oc =228
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Solve a quadratic

Solve the following Solve the following Solve the following by (actoridng
quadratic by factorising: quadratic by factorising: quadratic by factorising:
2 +10x+21=0 x?-3x-18=0 x?-9x+20=0
oc=121 b= 1O oc=-18  b=-3 ac=20 b=-9
Th 2+ 342120 ;t2~boc+3f—18:~0 2£? ~Goc -4+ 070
o (oc+3)+ A BC a(x-6)+ 3660 X(x6)-+(x-6)=0
Gre2) (e +3)70 (c+3) (x-€) 7O (8=
x+9=0 x+320 x+3=0 Qc—§=0 oo =4 =0 x—~§’—C‘)
a=-3 ax=-2 x=-73 x=5 x =4 x=5
Solve the following Solve the following Solve the following
quadratic by factorising: quadratic by factorising: quadratic by factorising:
x?-64=0 2x?2-13x+15=0 10x%+23x+12=0
oc=-o% b=0O ac=30 b=-13 ac=120 b=2%
2?4 8L -8ac -64=0 Zx?-100—3x+15=C 100¢? + 1S+ 8x+1250
x(x+8) - 8(xc+8)=C 2 (x-5) ~g(x-5)"0 Sx(2oc+3)+ g (2x+3)=0
(c-8>(x +8)=0 (220 -3)(x-5) =0 (Sec+W)(2x +2)=0
«x-g=0 < +8 =0 20-8=C OQ:;Q5::SO Sz 470 25923330
x=8 o 223 Boce)S = S;C::c&g gt
Complete the
Find the value of ain the Find the value of a in the Write the following SHere
following: following: expression in completed
2+8x+19=(x+42+a %°-18x+88=(x-9°+a square form:
o=l =8 c=19 a = p=-18 ¢=&% x2-2x-7 .
2 B _raY? a=1 b=-2C7"
e=13 -1 i 8,(]@:; A= D)=
2 9-1p =3 =88 e:._g..(-l)'L
e - E A
= =3 K
=3 (x - n* -8
Write the following Find the minimum point of f(x) = x2 has translated to
expression in completed the following function: g(x). Identify g(x).
square form: f(x) = x? -éix -3 p o .
X+ Tx+7 a:;\’— vt/:(—é,) :c:z (‘l ."6)
d-= ’/z(a)=)§-5 H° ‘2”2
=7 (55 to ol o 3 2 1 o 1
23-12.25 =-5-25 ’rum'mgpoff\t at (3,712) % (r+N) 6
(:c 135" 5.26 () o+ 29C =5
Solve a quadratic
Solve the following Solve the following Solve the following by c”':‘::::tr':g e
quadratic by completing quadratic by completing quadratic by completing
the square (leave in exact the square (leave in exact the square (leave in exact
form): form): formy:
2 2 2
x“+6x-8=0 2 x“-4x-1=0 2 x-2x-4=0
-g-(3) -1-(2)
x+32+%5-0 (x-22+420 (oc-1)*-5=0
(xc+3y-17=0 (xc-2'-5=0 (=-0*=5
(c+3)"7 17 (x-2)" =S AL
w4l = 20T -3 =5 x =15
o= -3 oc = 25
x2-3x-5=0 S(ﬁ-m)};@%ﬂ)go ggﬁt2+:€'f)_;182800
5 ((x-0.5)-0.25 ) =55 2C + 12\ (8=
(OC-!-S) ::?,2’2 S(DC-O'S V-, 25 =0 ((I" '}F) _256>—' i
o~ 15 = HF- -
x5 FES 5(x-0'5)%= 425 Boerig)r - 21829

(x—o-5>7’=ov8§
oc-0.5 = +0.85

& (oc+2) ~ 2732 =

T:0.5%(5F5 8 (i) = 205 px
=142 =-0.42 = L /e K
° - G- 2165 [ % e

x4+ =2 2165~ x--2.90

Page 8
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Iterations

1 do, you do Given xg = 3,

Given xg =1,
example find x5 to 2dp: find x3 to 2dp:
) 7xn2+9x,+10 Bx2+7x,+6
Xns1 =V(T 7_77;77’7 T =\‘/(‘""’*T'“’
With iteration, you use the output from a T, W
calculation as the new input of the next one. ! 1
o, = | 13856235
ETE™ +qxx°+lo-3/m Ty 336521687
I| = -—————-——‘3 - 2

= 336361505
o, =S = 3218297 X3

_1.38 ko Zdp
o, =3/ A =Pns +dxnsHI0 = 33363261 “s
2 5 Use “Ans” on your calculator

to bring in the answer to the
& 3 U0 » de previous calculation to save
UCE . = 5 it 7L
time. Click =" to keep
repeating the calculation

Read/Represent  Bdinniin e ine s st Ty

inequalities on a : 5 . ; 3 -
number line Identify the inequality: Identify the inequality:
T T T T T T T T T T T T T T T T T T T T T T
Idoyoudo 5 -4-3-2-10 1t 2 3 435 5 .4 .3.2-10 12 3 4 5
example C
X >n2 ~——T
Any value greater than 2 satisfies the inequality 3
qu Aumber less than of”
When representing an inequality on a e,qual o 2 cohsfies
number line, use: A : ;
O hollow dot for < and > x & 7

@® soliddotfor<andz

The arrow indicates the direction of the size
of the numbers that satisfy the inequality.

Understand TRt e i g
eometric sequences . » " s
& 1o sed Given that the following is a geometric

sequence, write the next 2 terms:
18, 54, 162, ... 6, 12, 24, ...

Given that the following is a geometric

I do, you do sequence, write the next 2 terms:
example

Unlike an arithmetic sequence where you have

2. 2 & Doubles each time
a common difference between two terms, a

%
geometric sequence has a common ratio.
-6
Y 5 oa— To find the next term VA SRS 2 g.
COfYt\:YO‘m - TG_ ‘“3 multiply the previous
o termby 3 G4€ « Z = A

62x3° 486 4Rbx 3= 1468

The rule for this sequence could be represented
by an iterative process:

u,=18 u..,=3u,
‘ - ¥—= Previous term
Next term
Rage 2 Copyright © Mr W's Lab Ltd 2025. All rights reserved.




S Iterations

Ifa; =2and Ifby=2and The population, P, of

an,1 = 3an - 4, find as. bniq = 4bp - 3, find bj. Algebra town can be
2 modelled by Pp,1 = 1.7(Pn +
Gy= Bx 0~ by=texb, ~ 40). In 2021, P = 1000.
242-4 -ux2 -5 What is P in 20227
Rg= 5% -8-3=5 0, = 1000
= Gt =g by x5 -3 Prgz - 1:9(1000+40)
- 20-3° 7 Bpes = -7 % 1040
E| q
Given xo = 1, i~ SUs o 2x3-9x2-5x-7 =0
find x5 to 2dp: 11x3-2x2-6x-10=0 has a solution between 5
_ 1 c®=22?+62+10  gnd 6. Find x to 2dp using:
L Txn’Txn+8 B  9xn?+5x+7
Xns1 =V 3 ) C , 2Xn2+6Xn+10) Xns1 =V(
" 3 Xppr =V =6 -7 830L%
r‘,l"gge it 27 169 " " g‘,’s 2.006050 =% :21.26?|
27 1-5364Ib | to 24P T,-2.905789T  Zo.z 8674
Iy=2.87809 (=21} =287
Read/Represent
: 7 Fhers 4 ; i ” " - inequalities on a
Identify the inequality: Identify the inequality: Identify the inequality: siiber Tine
e /' [ O
A umbes less A numbes 3(60&0 £ aumber 3rea+f’f
vhan 5 Han or equl e tnan |
ot 3 a - oc 7|
Answer: Identify the inequality: Answer:
B — O
A aumber greades than O
bl [pes ﬁém\ orequal o
o< 3
Understand
Is it a geometric sequence? Given that the following is a Given that the following is a geometric sequences
2,5,7,12, ... geometric sequence, write  geometric sequence, write
Rty (e tospg L iarh B the next 2 terms: the next 2 terms:
5 10, 20, 40, ... 3,0.6,0.12, ...
.{ = 2.5 s o 0.6 — Nax+2_:f£
z{#‘ N &~ Do 0:-B.o.2 1sa
Rotio behoeen ferm 2 ad 3 10 G 3 e
_Z__._ = -4 Ll"o’(zz—g% O-12x0.2= 0-02%4%
No canmon ho so it goxZ7 =16 0.024:x0 2.2 0-00%E
's rot geDmeMC
A geometric sequence has  If uy = 8, use the following Using the following rule,
a first term of 3 and a to find us. if up = 12, find us.
common ratio of 0.2. Find
the first 3 terms. Uns+1 = 0.83up Uny1 = 3Up
2x0.72 =00 Uz =0-3x8 wz = 2x12=36
0:6x0:2 7012 =24 Ay = 3x36= 108
3,0-6,0.12 Ug ;%ixzf(-\[ “5=3x,0g:321f_

Copyright © Mr W's Lab Ltd 2025. All rights reserved. Fage 10




Algebraic sequences hE SRR R VS A G LS :
Here are the first 3 terms of an arithmetic
sequence:
c,c+2h,c+4h
Find the nth term rule.

I do, you do
example

. YouDO

Here are the first 3 terms of an arithmetic

sequence:
e,e+2a,e+4a
Find the nth term rule.

To find the nth terrln,v;/e canuse the 2o 8, B« B, , &l
eneralrule: [ B
& B N N
a N + b +2a +20
Common i, *~ Othterm
difference

C-2hn <,
-
( ~2h +2h
Oth term
o deren = (z-)n+c-2h
: 2hm-2ht+ C
= ﬁh(n—")-l" C

c+2h, c+ih
A

+2h  «— Common difference

Solve linear

simultaneous . .
cqustions Find the value of a and b:
Label the @ 5a +3b =32 Take multiples of
I do, you do ations the two equations
ex,a)r,nple S @43 +2b =24 (if required) to get
either the
coefficient of a or
@ Kﬁ @ (O + ‘éb = 6% b the same

@ x5 @20 +eb=7TL

Eliminate b

@—@ Qo =

a =Y

If a = 4 use an equation to now find b.
Substitute a into the equation:

() 5x'+ 3652

+ 3k =32
s 3b12

by

| think of @ number (n), | subtract 3 and then
multiply it by 6. Write an expression, in terms
of n, to represent my number.

Form expressions
and equations

1 do, you do
example

Statements like these always provide
order that we need to preserve when
considering BIDMAS.

@ | Hnk off & numbec N
@) 1 svbtract % n-%
@ okl by A &(n-3)

!

(n-3)is placed in brackets to
ensure the subtraction happens
before the multiplication.

Page 11

nt k’/m=(20-)f\ +e-la
& Za/\.’"zo“fe/

= ZD\(f\"")+ (4

Find the value of a and b:
O ba+2b=16

(70 2a-4b=-8

Dx2 (3 10a+4b=32
(@D Ao -tb=-8

12 - Ay
30 =

=L
Solshivie a=d ko ©

5xQ2 + b =16
O+ 8b =16
Rb~= o

b:-%

YOU DO

| think of a number (n), | add 6 and then
multiply it by 3. Write an expression, in terms

of n, to represent my number.

| HaK of o viumber L&
| aad b6 n+b
| n«uH\‘pl\O lon 3 2 (fl 4"6)

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



Here are the first 3 terms of

an arithmetic sequence:
3h,3h+g,3h+2g

Find the next 2 terms.

Here are the first 3 terms of

a geometric sequence:
e, ea,ea’

Find the next 2 terms.

Algebraic sequences

Here are the first 3 terms of
an arithmetic sequence:
2d,2d+g,2d +2g

A+ g
Show that the 6tf?| term is:

3w, 3o, 3h+l e, ea, ea’ 2d + 5g
3 3\{ : T R i = 24 g0y~ 2059
T fen =Zd + =QA"’L¥
Lyt +efm=3h*29+5:3h¢33 Y"erm= ea” x a = eQ’s 5:+g,::f7d:f§+§; 2d+53
g“}am:zh+$3+\3:3h+ch grivm=ea? ro =ent &

Here are the first 3 terms of
an arithmetic sequence:
%9 3d, 3d ,3d + 2
431/_ 1,.9d+9.3d+29
Find the nth term rule.

Here are the first 3 terms of
an arithmetic sequence:

2c+ 10e = 28
2¢, 2¢,1 28, 26 + 4e 82c+we =10
If the third term is 10 and

©-® te =18
i g 0 3d- the sixth term is 28, findc ~_ ©_ €*3
N S &>
=gn 3+’f3d, and e. S 2o
= 8("—0 &M o = 2¢ + 10e 7¢ = ~2
& ==

Find the value of a and b:

Find the value of a and b:

Solve linear

Find the value of a and b: Si':;;?t?:s: s
0 a+7b=50 O sa+b=22 ® 3a+5b=32
@ a+6b=44 @sa-b=17 @ 2a+4p=24
@,@ b=06 O+@ 132a =39 @xi@&m—vob:%‘*
Soustitvie b=6 o @ a=3 o @=3@6a +12e=32
= Gulshhie a=% wto @‘@ 2b:=8
a+ bxb = ¥U - b=Y
o+ 36 = HY 5x3+b:22 Supshivie b=t wvio (O
0.8 15 +b = 2% 3Q+5,,q—_'52/,3a:,2
b= Jo+20=32 a=4
0 4e+26=14 Find the value of a and b: Ifa=2P,b=29 ab=16
@ Sc+ &P:fgﬁ)mﬁ @Os5a+2b=14@  and2ab®=512, find the
®,® T pack agg 4a=2+3p a3 value of pqand q. e
. c= 9 wo(l x 3@ 1Sot6b= 42 .sz 2“': /b"a a@P”VLf
Solshivte s <2 B%a-6b 4 % g l/l?* +3'1,=‘1
s 2 Sr@ 5m - tb = a2 AxAALVBL T
g*;f:—equig{:%((“a o4 D= 4 @'(D‘*ﬂﬁr:g s«bsq,—'i""f"
’;53“4% Q¢ —+ b2 Qg:v{ p;i,;‘*

Ashton is 5 years older
than Liam. If Ashton is y
years old, how old is Liam?

| think of a number (n), |
multiply it by 3 and add 2.
Write an expression, in

terms of n, to represent my  terms of n, to represent my

ek & Form expressions
| think of a number (n), | and equations
add 2 and then divide it by

4. Write an expression, in

I number. number.
’ da+2 £+2)
Lf

or (nr2) T

Steve is y years old.
Matt is 2 years older than
Steve.

Sue is 6 years younger than

| think of a number (n), |
multiply it by 9 and then
add 7. If the answer is my
original number subtract

fx=n+6,y=n-8andz
=3n + 4, write a formula for
the perimeter, P, in terms of

n.
Steve. Find the sum of their ~ 17. What is my number? S~
An+F =173 it .
ages. Srnp = 1 e
y+Qyr2) +(§=0)=3y-4 S (rr&)s (~=8) + (379
" =5n+2

Copyright © Mr W's Lab Ltd 2025. All rights reserved. Pega 12



1DO

Plans and elevations

Fdo, you do Draw the plan, front and side elevation for

example

the following shape:

* Plan *

_\S'lde 5

Front

A planview is a drawing of the shape from
above (bird’s eye view). It is often a good idea to
colour the sides that you would see from each
perspective to help draw the different views.

< - il a9
| 212 B
-k )A_\g . BE B
2 ) N
& 7 e
This block will be hidden Plan Front elevation Side elevation

fromall views

Angles on parallel
lines

Fact sheet

Angles in polygons

Fact sheet

Page 13

Draw the plan, front and side elevation for
the following shape:

* Plan *

S S5
HE 38
Plan Front elevation Side elevation

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




Answer: Answer:

6 ; )
el iz Be
e el
R RANK

Answer: Answer Answer:
' ' Square based pyramid

1%0u2

Find y and give a reason. Find y and give a reason. Find y and give a reason.
/ %\ /

e JY

~ 75° ~ i

J- 105" since y 9 {pS® g g ad  Y-35° sace g and
35 are coderia’ AYES  go o5 caresprding 15 e CT&S\O"”dmﬂ

mslas oy es
1k Qus
Find y and give a reason. Find y and give a reason. Find y and give a reason.

=82 ard Y=32° swce and_ Cne
EZ\/DJE D‘:;ffjevantam F7 o whumj\‘jagmire l/'fzq swe Y anrd

carce o
angfes 129 aremswsﬂm"d ‘ﬁ
* A %
Find the interior angle sum 7 of the angles in a 8-sided Will a regular 8-sided
of a 13-sided polygon. polygon are 118°, 131°, polygon tessellate? Give a
124°,1383°, 134°, 130° and reason for your answer.
Usmﬂ (n~2> x180 132°. Calculate the size of 8- ) x 180 = 1080
the last angle. Sum ol alk angle
~ 8y o
(13 2)’( O L)5m9 (f\~1>xl@O \OR0 = g» 125
=11 x 180 Sﬁg 2;;1\50 60210?0 | ey
R of al o = | swllate
= [9g0"° 1080 -(ug+13|+\z‘++133+(34 M‘C’z":nwgln”gk
+\’50+1’32—> 178 is no? {hotor o, %0,
How many sides does a The interiorangle ofa  (5-2) x 180 = 540" Szﬂj
reqular n-sided polygon regular n-sided polygon o @ pen ‘
have if 1 exterior angle is 128.6° (rounded to 1 540 5=108 ;}L{‘g““’?f’i
21.2° (rounded to 1 decimal  decimal place). Calculate 53— (5= H&¢ Marked angle
lac - the value of n. 180-4€)T2 =667
qs a}mh“*e“"( 180 128 & = 514+ < * Same lengfn
sk ko 3607 de makong b
eo o3 %17 sides 3605l F s s isescstes
—

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

Plans and elevations

Angles on parallel
lines

Angles in polygons

Page 14




Area/Volume scale
factors

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.

I do, you do
example

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

80 .
Seale facke = o =9

z_
Area. scale facke= S =25

Congruence

The two triangles are congruent. State the
condition of congruence.

(Not drawn to scale)

I do, you do
example

Congruent means one shape can become
another by rotating, reflecting or translating it.

Two triangles are congruent if:

SSS - 3 sides are equal
ASA - 2 angles & a corresponding side are equal
AAS - 2 angles & a corresponding side are equal

SAS - 2 sides & the angle between them are equal

RHS - Aright angle, hypotenuse & a
corresponding side are equal

Here SSS is satisified

The two shapes are similar. Find the value
of x.

(Not drawn to scale)

Similar shapes

1 do, you do
example

& 27

o 12
AL |

'] 4}
Two shapes are said to be similar if one
shape can become another after resizing

(and rotating, reflecting or translating)

|
|

The lengths of the sides in one shape will
have a scale factor of the same
corresponding side in the other.

Scale factor of ea'(egpcnd):rﬁ sides
F:3  so wx3=17, =]

Page 15

A and B are similar. The volume of B is
720cm?. Find the volume of A?

18cm

&

36cm

& _
Scale foctor = 32 =2

3
Volume scale Factor = 2 g

So wvolume of shopR ke )
= _‘720 -8 = C?OCF'Y\

YOU DO

The two triangles are congruent. State the
condition of congruence.

(Not drawn to scale)

33 _aA
T 53/
N 5
5 S
/ —
532 _—
A7 3
S
In this case ase

Cangruent becanse each
have rsﬂ g that ase fre some
LANDRLN
g,5%, %

The two shapes are similar. Find the value
of x.

(Not drawn to scale)

Ve
11 N \- 3 /‘
S /
oY /
S / 6 e
X2 _»
Scole Lockon CIC QRS )
Sides & - =

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



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?

A and B are similar shapes.
The area of B is 192cm?.
Find the area of A?

“ 72¢ o 7z N
Seale focter = 2

24em
1 Scale focror= 22 = Scale fpdor = BF = 2
frea seake factor = 6‘ %6

Volume seale Rxci—d bs 26 Ao sm&egodcr AR
freoof 87 36x36 (296" dume of B- 0w 2167 129007 Areaof A =192+ = k&
Aok Fok & Xk ok ek

Scole foldlor =30 = 5

Area scale et = 28244 lome scale fackel :%;é%
Soale &Q)D’:ng‘,:g‘

\N;

I

1
Volure scole packor=5371257
Ve o@ A = T220¢ FOem3

Scalk facto %55 =y
= [Zx& =%6em 1Zx4 = $€am
* e S
Are the two shapes The two triangles are The two triangles are
congruent? congruent. What is x? congruent. State the
= = (Not drawn to scale) ape
o condition of congruence.
/500 4 T -/ (Not drawn to scale)
‘ | 6/ \ AN le <4 N
| - Le 69°% “ 1 N6
| (812 = 4 4] N\
[\)o one is aN 6%0 0 .
enLorgefﬂaﬂk of the {
oWer 750 e Elglf(t ang e
Swnilay nokt Cmgruenk

H 5F:7}€nu9€
Fok kK
If FG = IJ, prove that
triangle FGH is congruent

to HIJ.
HEG  memmen
E}WV\MGJ G Suce

3T
angfes )4 (=
H1J=HG‘T | HIT=HFG

AIS= HGF
asgles lV \1;: ASA

*

The two shapes are similar.

Triangle ABC is similar to
Find the value of x. CDE. Find the value of x.
\ (Not drawn to scale)

(Not drawn to scale)

[ Ep
\ | . {\\\
| st o | Y
| ~— \\ N / | “ =]
~ L~ B INE NG
710 :
\'e} Smteﬁf‘eﬂ ase 4

. | TN
s / o “\:\ ) //:'35 10\ !
oFler et SNQpes. 50 o A
Gl Scale facter = 75 =5 oz 22.3
- focto = 3
115:25 50 S So C’D:QBC
: e % and CE=3AC 20
If AB=5, DE=27.5 and Triangle ABC is similar to =3x10 -~
AD=45, what is AC? DEF. Find the value of x to
(Not drawn to scale) N
o Geale the nearest integer.
5| BESE e erarans T T
3 |27.5 X el ¢
« s » : ,/—f—y \Fz‘z—z’,gz Ji60
/ | 5.6 2= X % B |
g ug_sx: 45 2\ "/ So o= 4'60 2108185
a=10 E N
So :7:':..'7_

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

Area/Volume scale

factors

Congruence

Similar shapes
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Algebraic area of

2D shapes Write an expression to represent the area
1 do, you do of the following shape:
example

-

Height :

«(2x-5) —

Base
To calculate the area of arectangle,

multiply the base by the perpendicular
height:

Preo. = (2@90
Expand

= 2xx 3¢ -5x 3C
{Eyst“-:goc) cm?

Circumference of a
circle

Calculate the circumference to 1dp.

Distance from 1 side of
acircle to the other
through the middle

)

I do, you do
example

Use the formula:
Circumference =  x diameter

Perimeterof acircle ~ Find it on your

calculator

T x 13
g- 130 e

C: L)Og Cm'\ Joldp

Interms of it

Area of a circle

Fils, ¥ g6 Find the area to 1dp.
example
Distance from
the centreof a
circle to the
circumference
Use the formula: )
Areaof acircle = mx radius? %
7 Square the radius
Find it on your calculator
H = 1T X 58 Answer interms of nn
A =t el
A :4536.5@/\ «— Toldp.
Page 17

Write an expression to represent the area
of the following shape:

3x+3

= (3x +3> x 8

% e x Boc 4 3% 3C

:@;CZ + Cinc? em?

Calculate the circumference to 1dp.

C:: mxd

C=1mx23
C =317 em
C=32.3cm

Find the area to 1dp.

A=Tx FZ
A=T1x (32
A i6qm e
ﬁzggo_qua

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



Write an expression to
represent the area of the
following shape.

.
6Cm-
v

- Acm .

,Q./m:pcx 2]
=poC cm?

* kR s

Write an expression to
represent the area of the
following shape.

Prf&Of Q'{‘CC "8) * bt

= Lyxxégc'—SXS'x

:@tw& 48 Cont>

Calculate the
circumference to 1dp.

Write an expression to
represent the area of the

shape is (6x + 36)cm?.
following shape.

What is the length of the

- missing side.
: foem : -
A(ea_ Cc£~?> X g < (x +6)cm —o
x5 ~3x 5 Factorise €xx+36
(53045)0"1 6(Cx+b)

y=
ek Ak ARk

Write an expression to
represent the area of:

Calculate the shaded area.

Preog= (x-2) x Y=4¢-B
NZU\Q':‘ (IZ)"?);( Z: Zx’_‘—’q

Area(4c-8)- (W"@ ;
(29c + 6) om? 4
At Boen15 460> =945

Calculate the

If the circumference of a
circumference to 1dp.

circle is 47.1cmto 1dp,
calculate the diameter of
the circle to 1dp.

The area of the following

C:’rrxd
C=mx%
C:=4m cm

C =12.6cm (@idg)”
Find the perimeter to 1dp
a0 . L

3680

—LDF&

cucle

11em

.68 Lanr
o- 25 xmxd

(1
< Vg % T X2 TAX
;:/BQ.ECM (= 1dp)

C—-ﬂ‘xo{
Diamerter= c=1xd a=Cc=1
Qxmdins ¢ regy o= w1
=2x1lb C'—32TF‘CM A= 15.0em
32Ccm C=100.5cm

ICH dp]

—EE“

Find the perimeter to 1dp. If the penmeter is 38.5cm

52 of to1dp, calculate 6 to 1dp.
0 °f : g

()

P- Ly xarx At RS
5= 9o xﬂ’x??'*"ax("‘r

10.5x360 _ g=-43.0
+ TTagmT (@‘df’)

o cucle.

31cm
o= rxoh+ K
o= 5%??60 xTT % &2+ A3
¢ - 0. Fem (o1dp)

Find the area to 1dp.

Trx(
ﬁ ﬂxZS "
Pt S(25 T Cm

Z
: ]‘7\63(50 Ldp)

Find the area to 1dp.

a0 . L
30 4
i— o
eucle

:‘/41’(7([0

If the area is 153.9cm?,
calculate y to 1dp.

Find the area to 1dp.

Radiss = A= “rr;(r2

/ﬂ“pd‘m P(TTXH’ R:Trxi

=982 A= @abmem rZ = A=

= ke fr= 45 B reVATT
(wldp) r=J1588

r=7.0cm (o (dp)

If the area is 37.5cm? to 1

Find the area to 1dp.

3575% 3 dp, calculate 8 to 1dp.
A S
/“owclc
Area= ﬁgeo xmxr? —
—'5/56sz”‘6 ﬁ/eaiﬁanrxfz
s Smem®z (5.Fcm P 3.5 360
(o 1dp) G= Aeax %é() ?')TT*}_XT—'
XY L smitwidp)

Algebraic area of
2D shapes

Circumference of a
circle

Area of a circle

Page 18



Apply SOH CAH i ;
Find y to 1dp.

TOA
Opposite to )
1 do, you do the angle Hypotenuse > \

example K* : the side opposite ¢
to the right | i
Op ij o theright angle >
9cm 3 19cm ~.
— o Ad) \
33 e\,\ %
t}l\d)ggent T P 1\ LJ, \
ne side next MA‘*) Greek symbol used 9em
to the angle to denote an angle opf
Jse fan

Choose from: tan 9= L2 seice ;ﬁn
3 o 14
sin©=0pp cos©=Ad] tan©=0pp Ad) cv;p( o ad)

Hyp Hyp Adj {7(1"\‘3: %=O‘q

Use this since we have opp and need adj s 1
lj = £af (0 'q)
]
T 42.0

£an(33)= —g—va-—g‘}@% 218 Fom

Rearrange

Trigonometry exact

values
Fact sheet
Volume of 3D (20l T e S ino
h .
shapes Calculate the volume of the cuboid:
I do, you do
example
6cm

Cross-
section

7cm
Depth =¥

To calculate the volume of a prism or 3D
shape where the cross-section is the same
throughout, use:

Volume = Area of cross-section x Depth

. 1
Vo, < (6,(4) x F ° I(S%‘cnn'r

Note the units of volume

Page 19

YOU DO

Calculate the volume to 1dp.

11cm
Volume = (% x deph
s rx 3 x I
ﬂﬂ_Swﬁ/ :')qu Xl‘
terms o7 2 AQT cm®
L =311.0 cm”

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



Using cos 57° = 0.5, Find y to 1dp.

find y to 1dp:
e
Ay R
1 “’5;’
cos G = Ad\‘) Smofﬁﬂﬂ
Hyp . ‘ ) ¢
o il = sin(56) %
@ss:i ip HDf_ = 5 567 —‘é— 3. = ol
D Reorang€ - 3. OcM a
B c , 512 x3 2
I Fem D 5 & "ﬁor g opP
S @=0pf KA 3.2cm '/5210\}‘ -t:onG'
Hyp Hyp P
swt9- 02 oppesn (S 't (wa*)
X 1-9em ’ ® 6z 64.3"
Using the triangles, find the Find the exact value of:
exact value of tan 60°. cos 45°
Using the isosceles
right orgled triangle
Cos 45= =
5
kon bO= L@_ T \(—3’
I
Find the exact value of y. Find the exact value of:
e sin 120°
A e H
y i Same onswel 65
| s 60
=Y
CC?SSO |’-}-H2\(Z :2“'6& Sl{\imr%
% = WGl 3

Calculate the volume of the
following cube:

What is the correct
mathematical name for the
following shape?

Aem
cm
2cm
Hexagona |
A VD‘U'V\.E (2 X 2) Q
A
P = @cm

Votome = Txr” xdepth olume = (Yo x bxh)x deghn

=yt x U -C/zxng)uo:gd
=TT 4ok 0l 1@y =50
:“f’q”ﬂ'CM’s = Sem

=138 2cm” J

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

Use Pyfrogoras far £

Apply SOH CAH
TOA

Find y to 1dp.

Hyy

Ad)

Cos 6 * ‘3—;’?{
__&=__ = oS )
oS Y El g"'QS =

H
-Jizg

S8+ 3ar =
2-S

FH=

Trigonometry exact
values

Find the exact value of:
sin 45° + cos 60°

PR
2
L2 2402
z(i "G 707
2l +Z Jz x|
M
Find the exact value of y.

Notoram o scse

S5cm JIE

vz

A< 200

/' 11cm ) /

Use aosve

ruie
2. 1124+5 —ZXHXSXC"S'ZO

;:|2!+Z§‘|10009'20 m‘gw
‘/, cos 120
9 *=20| \j—l 1

15 e

Volume of 3D
shapes

The cuboid has a volume of
56cm?. Calculate y.

Volume = @ X q’) xt= 56

28y=56
g,;}_r_m
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