GCSE Higher Tier Paper 2/3 preparation

How to use this booklet:

e Pick a topic (Choose one that you are not 100% confident on)

e Complete the questions

e Scan the QR code to view the worked solutions

e If you still don’t feel confident go to one of the useful websites listed
below and find some similar questions

Useful websites with exam practice and worked/video solutions:

https://www.1stclassmaths.com/agarevision Scan for worked

solutions
https://www.old.mathsgenie.co.uk/gcse.php
https://corbettmaths.com/2026/05/15/aqa-paper-2-and-3-june-2026/
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Polygons

Q1.

Write down the sum of the exterior angles of any polygon.

o _
Answer ‘5 6 0

(Total 1 mark)

Q2.

A regular pentagon is drawn inside a regular octagon as shown.

Not drawn accurately

N

,

Calculate the size of angle p.
You must show your working.

Cxt of an Ocvepon = 360 28 =45
A v
éx}‘ 0?/& thzé\)o’; = 30+S =70,
(( MY 722 ~52 L

Answer

( Z'? degrees

(Total 3 marks)




Q3.

The diagram shows a rhombus inside a regular pentagon.

/\ Not drawn

accurately

| ,/'T/O/g Y

\ .
\
/

.-,- X -/ Q
\ ,.""' # 5 3 \0 & 9
VA 1N
Work out the value of x.

é)( }Zj%&r nngle @C Q(Jf\ 4\:\/4140/') = )’{—:ﬁ « Pl
J,nv\c«.«(&ﬂﬁ (oyr?ﬁq Wm" D ¢ ( g{) -72_)

0 v, /

\

> = {0E-72 =36"

7
Answer '5 f) degrees
(Total 4 marks)




Transformation of functions

Q1.
The grid shows the graph of  y = f(x)

=Y

On the grid, draw the graph of  y = —f{(x)

(‘\
\;\:Hul\c NN T QXN 4 (Total 2 marks)

Q2.
(7, 28) is a point on the graph y = f(x)
Circle the point which must be on the graph y=
(7, 26) ( 7.30) ) (5, 28) (9, 28)
(Total 1 mark)
Q3.
Here are sketches of two graphs.

Graph A . y=x2-1

The graphof y=x2-1 is translated 3 units to the left to give graph A.



(a) The equation of graph A can be written in the form  y =x? + bx +¢

Work out the values of b and c. 3 uniks (‘“FF = pplae x b X+ &

“ 7
%) :-'>Cl —\ })Q (Qvre.H N = /‘96 1 3\ — |
v Vo X% 4boc +4 =)
= X"y bxr +&

()

(b) Thegraphof y=x2-1 isreflected in the x-axis to give graph B,

e

—_— mu/)"(p(\? ‘Pq, ¢ tlam -)3\7 ~ ]
- v(‘:xl__\\’ 0C l."»\{wz

Work out the equation of graph B.
A
U

Answer Uy = !"-Z—

L.

U (Total 4 marIg;



Similar solids

Q1.
Here are two similar cones.
Cone A Cone B
The surface area of cone A is 2 m? 3 ,
The surface area of cone B is 4.5 m? ( % radivs | >
A lengbh
Work out the ratio radius of cone A : radius of cone B
50 )\Ll\f) r
Give your answer in the form 1:n 6[;1 o ,Pmlo r

'-’]\VlM(A %/a\ \o. er,u e = Lb . 6 5 {2’ = Q Q—CJ W’(pd>
’,k@/ﬁ(h\/f-'\ [7 Lt (\ [ r,QC'\{'.I./!) C = D”P{{D - I’ 5
\

/) ;
Answer - : l b

(Total 3 marks)

Q2.
A and B are similar solid cylinders. A‘PPJ?\ - I, . q:7256
base area of A : base area of B=9: 25 )Wh n }_10 " m t ff:j
Complete these ratios. - <7) [S
curved surface area of A : curved surface area of B = q ; ! 5
height of A : height of B = % ! h

(Total 2 marks)



Q3.

Here are two similar solids, A and B.

15cm

Solid A is 8 cm tall and solid B is 15 cm tall.
The volume of A is 250 cm?

Is the volume of A approximately four times of the volume of B?

~

Yes No V4

You must show your working.
LO/V\@}A&\ 5[0&117/ "P{,’ICINW(\ - )5 ‘% é) = l' \Q?G
VO)VMQ/566/1&’.,&2(/\([%[ ol 7'5763 - 6’550\|70‘6(f(‘)>7[)

| )

1790x 6-59.., |6 4F.44972149
N ks

\ 4

4
No whepo nenc L o e vhan O

- — e 6 Mot

/’

(Total 4 marks)



Random ratio questions

Q1. \ ;‘_
_1.7 - = e L e
¥ \0 X 10

Write A as a fraction of B.

Aosa J\H'uc hen (_0-(1 R ot 2
- A

o
Answer T

-

(Total 2 marks)

Q2.

Here is a cyclic quadrilateral.

Not drawn
accurately

o Qued
fg=2:3 sike MV‘{ﬂ'L‘j \v"\ CNC\ ) )
0«0\0{ V“P Vo \ B0
Work out  f: A /
Give your answer in its simplest form.
\20—-63 =117 =
\J £ 4 H3+3 = 34
~“[/()_: SHAYEY
- Y
00— 76 = \OL 22
l I Answer \7) : [?/
Q ' h (Total 4 marks)
Ay TSR 1V
- 1% s 8

sk



e
er.)tf)ul\& V¢ 0

Q3.
Two objects, J and K, are applying pressure to areas of ground./
- b -
pressure = fofet F = ﬁ,ﬁ A Lt/)_
area ¢ O 46

For J, the force is 18.9 newtons and the area is 0.45 m?

pressure for J : pressure forK=7:8

areaforJ:areaforK=9:5 e th_ <7)
: b
Work out the force for K. :
9/& E Q—Q Aros RN
VA % : 5 N\ x0-99
FATd V\g/ : ‘\}/
0-45 : 025
' .
P L€ = Focrop |
— ' T
JAYY.Y k )CO")%\ 015 \ L9295
\l \ ‘Z’ — Toc LO/JI/\J
12
Answer £— newtons
(Total 4 marks)
Simultaneous equations
Q1.
Solve these simultaneous equations.
_ 7x+2y=100 %
T 3x+2y=48 @fJ"F"“D
b = &L Sub inko eiber wtﬁ/mlqoﬂ.
x =\3
/ \D % X \% 3( /Z\,\ pou |
(B4 29 > L&
—?)0\ 7/»\ - (}\ ’%0\
=R

\
= 13

- L9

(Total 3 marks)




Q2.

The diagram shows a trapezium.

— 128° 100°
i 77

\/ aokd vp ko

‘o 1€0 \ED
Lj(_,\—\i) rll‘g
=180 v+ 5y X +5y + 1002190
S ;
U y
Work out the values of x and y.
QJ,M/\ = 9L —D Do + 4y > *@;‘SL
msj- 80 —e> 57 Lvulb/q~ 60

( \,b \*f\H\f l'«)?
‘Lron\ worroIm — C\,l»‘ = | 06)
J {

0=12\

/" (Total 5 marks)

| L+ 115 |le—
AL \\«. va |/\"o [\J’,\J e Vﬁ;‘\(io‘)
7o = L0 1
Q3. m
Use algebra to work out the x-coordinates of the points of intersection of
-______,__._-'
= 3x? ' 2. -
y el Bx” = oc + 2L kst
and 4x + 2 = 9. —
- Ptv %Jj 'LED(/ = Z s 3

Give your answers to 1 deC|maI place. r Q)‘xL" L(;x/ -1 =0
UC}Z l.‘"},u‘\dv;‘ml’“\(‘ *‘Q\'w c m\/\O\

0=3 b=-L ¢= -2

T ==b tJ b-lrgc

L
= L[N 3l =7 -0

/
b e

Answer \ ' § 1 0 ' L{»

(Total 5 marks)
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Vector Geometry

Q1.
D £ E
2a -5h
Not drawn
= fa-ob accurately
c
/q

D T
Prove that DEF is a straight line. —» @lan"» Wock vt DE ant & I~
v 5how Fhg Gre- VL—I‘P\I,Q‘
<Sinwp nk?u\ Shew o Qolnk
mier o & l“&u'@ hi- | ve-.

DE =D +CE EF = EC.+6 P
= bonylo +20-5b = —(20-5b) thn-bb
= 8a-lb =24 5b +ha -6
= L(2a-b) = 2a-b

M DE = LxEF
S0 CD—E ond BF Cre f’orh(,é,\
| ( OB o b bines longer)
Since they also shere fom'” E/
‘/\NO muSkbe astracphl line.

(Total 4 marks)

11



Q2.
ABCD is a quadrilateral.

AC and BD intersect at P.
A_B)=9b_2a LOL(6 }'O do "
§=Sa ’/)'\.0 plCu/\“ L\ffl"‘Q, ?LW&;.:)ﬁ
DC=10b @} %&HMJ Se(on’) At
..9
S AP AR 6P

Gk 77 - y(wett“ rav\'&
¥ ‘fron\ H H P

Not d
agcur:ae}c\glr; Hen ()”}‘ o
", oych\ Vo ecnclhhorlor .

.ﬁ'

PD=5a-\0b
i 6P :% (SL‘\»\C’JO) =26 -bb
BP:PD=3:2 & S .
APPC=1:k K+ AP = AR 80 2 b-1a v30-6b
~ A+ 3D
i\g‘:i:r;i::vh;z;rfv];rking. % pes. \ - g
YEE(A
/ﬂ \‘\ = / Obh -2a & 6 h)
( LY Fh C
b \ === (Ab13a)
4430 =313 (avgpy—y - 1 ,3( b +0)
T - Rl
&
K+ mvokbe,?)

So k=1L k= Vil
/ (Total 5 marks)

HAD \
@VﬁﬁT\ON |
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Q3.

Not drawn accurately

-
ai}=5a NE:a
OB =4b BC =b
M is the midpoint of AB. N *72
- ain =5 A |
@) Show that M =2(b - a) = L (~barll) = 3a+Zb

=0 4 (-3a+2b)

(2)
(b) Work ogt_ge ratio NM: NC
NE=-5n0+b0)
= S(”Ot *b\ =5 Cb "[1>

Nmis NC
7§ 5

—
Answer 1 X \L)
(2)

(Total 4 marks)
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Algebraic fractions

Q1. _ A
[orr\ﬂ\ on dﬂ’ﬂboﬂ | nlv“‘éu\

s /

Write 2¢° ba as a single fraction in its simplest form.

5 I~ ,3:-—— i ? ,{lﬁ

B

0 7J \7— E) AN Lo

25 _ 6n =/ 35-6a
0er 106>\ 10>/

Answer

(Total 2 marks)

Q2.

Al"\;z\‘)\‘) 'Q‘G\LL 0 < 150 \‘
8x2 +4 y 3x \
Simplify fully By 14x% +7

You must show yOL\I!L/WOI‘king.
(22 40) £ B
ba H 2" +1)

= \"2x. CZ-‘IL'\' '\)

282 2%+ )

=
55

Answer /\b’
B

(Total 3 marks)

14



Q3.

L 2y 1
Solve 4 x+2

/ [(}.'1/1(/)’\ oN C{)L’)’/) Q N I\W;Of\
Give your solutions to 2 decimal places.

You must show your working.

S— ,’\—*—*’_—J — Z*w X Lr~ = j {7f'ﬁ)—\ _— 3")“\ =
oD G vl h L)k (x42) Al 'Qﬁ
( | = AT doc O AT
:IL,, bee = U-(oc + 2) 0
Le (o4 2 " g
7 : > A -——TUVx=F =0 +—
. Dot ol 1o e cvneAc a- i
I —bax. = bLoc+8 - ik il i
Answer | () —7[4‘ g - ()‘ 7 Lf"
N (Total 6 marks)
Averages
Q1.

A school play takes place each day from Monday to Friday.
Here are the attendances on four of the days.

Monday Tuesday Wednesday Thursday ')nﬁc(( ‘V"‘ [; A’(..;/
72 + 83 + 88 L =~ 340D
For all five days, the mean attendance |é90 /
Work out the attendance on Friday. \
Tob i\ &?( L) [«Ll-'} § = ;)X [‘QL') 3 Zib ("’
\
(50-340 =11V

e
Answer I l u

(Total 3 marks)

15



Q2.

Rob records the time he takes to drive to work every day for 80 days.
The table shows information about the results.

Time, 7 (minutes) Frequency m t(,{Po. Al mp X ‘
20 < <25 16 275 260
25 < £ < 30 32 275 850
30 < <40 24 25 Q/QO
40 < t <60 8 5D LL(_)Q__—

Total = 80 ) 'Lgés’O

Last year, the mean time Rob took to drive to work was 25 minutes.

Estimate the percentage increase in the mean driving time for these 80 days. 'ﬂ— -
— Q‘ +b . =
ane Ytcom 29 —= 3| e
\ p= - - i
: é—‘ X Va0 = <L[+() o) — /LLL‘HQ’N%A/ N\

Y nelhal 5
(/r\\ . oy P | T : |
0 )3 25 =~ WG — "/ ne. 10 b of ) [k/o g
Rt

25 /

Answer 7 i éi — %
(Total 4 marks)

Q3.
Here is some information about the members of a basketball club.
Number of Mean height of Tobtr\
members members : b kYs
Junior 30 Y. 1.6m e Lt—g
Senior 20 . 205m [ 4|
Work out the mean height of all 50 members of the club. g {]

Give your answer as a decimal.

Tolc\\% - gy[\ ()\[1“,\ = 6""1/, i ['7({

"}\é,-LE)i \ o

78,

(Total 3 marks)

Answer

16



Bounds

Q1.

Jack is loading a van.

The van can safely carry 1375 kg of furniture. 28
Jack has already loaded 1200 kg of furniture to the neares@ kgb‘r 15 e 20V

A table has mass 140 kg to the nearest 10kg =5 o 140 B >R 211725
B 21210
Can the table safely be added to the furniture in the van? \ L = 135 L

You must show your working. Vb ‘:Hg()
[Al()l') l 08~ 'pu‘ ,"m\ vrl- m\ M,t?«.ﬁff{)
Loadd dreight> V225 Ay
+ Honsy bobi d 145

\"22.5 + 45 T 1320

Y25 1370 Z 1375
— (Total 3 marks)

Q2.

Two sides of a triangle are measured to 1 decimal place.
The angle between the sides is measured to the nearest degree.

136cm = B = \3- b'\?ot S

accurately

Work out the upper bound for the area of the triangle. \ )
> 6::)( Oﬁul“f-

You must show your working. .
-0+ 4366

freen= Frab sin C / 5en *o/
p— / A
_ & R
\/% A ‘ (1
/

AHQC\ = -7.\?7(7’2f)\[\% LQ
Vg
X 5in109-5
T
Answer Z—f—é) ' é) 4, (ZWS cm?

(Total 4 marks)

17



Q3.

A formula connecting speed (s), distance (d) and time (z) is

s=2
r " L L&=1585
: - 14
Ik 58 16 105 T O yh =145
d =160 to 2 significant figures ~ ' . — |
t=7.2 to 2 significant figures — 2. b{l 5 09 i 9:05 LGB -i )74:;’5'
Work out the upper and lower bounds for s. }l ) __,i_ -

Give your answers to 3 significant figures.

iy 5 = G = 12 = TY |
{7 lowet N
L onac bour] =y = 0{ lower - \ 65 =)\ L,]\,

Upper bound VLI L+
Lower bound /L% s |
(Total 4 marks)
Factorising
Q1.
Factorise fully 127 + 47 , A
Lt (34+47)

Answer

(Total 2 marks)
&\lwho..‘: chochh o 502 \{l 315 mpml-p - L'P wll berwis

Q2. (/ I @V

Factorise fully ~ 3x? +23x + 30 _E.)_, " _\_51 - 40 % lfo
S 46 =123 5 1@
ng‘ilr% Answer &%1 &\S) (I ! '{33
6( ‘N iC — \ (Total 2 marks)
18 ‘ b C\l\d :r“"‘ioo V“Lﬂ‘wv{f\'




Q3. (D‘ﬂ%v‘éﬂw& «G ga Sc}/vmv-:) ,

Factorise 25q2 — b?

(50 —h)(Sa+b)

Answer

Form & solve equations

Q1.

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

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

(Total 1 mark)

A B C

TJolal

Probability 0.5k 7k-0.15 2.5k

B

Work out the probability of B.

05k + 15—-0°15 +L5k =

1

| 10K — 015 =
w6 ok =115
<10\ K =018

3

@(@17xowﬁ - 01 5

Answer @

19

(Total 3 marks)



Q2.
AB is a straight line.

Both angles are given in degrees.

Not drawn
accurately
A~ ‘ B
T
By working out the value of x, Z* 3
work out the ratio smaller angle : larger angle K 3 9 _ | \
= a— \/"/ iy
v2 \L \L

1 415 vy Fx bl = 180 N\

A

By _('(Lryl L jék)O)b)

Ve Y

X _94=1\60 | . =72
| - 24 | lorge =108
¥\ —Lxll—f = 204 _ X\L \/%v’)?’f- i (75’_\/%
e 2 9505 / g0

/ 2 -
e
Answer = 3

(Total 4 marks)

Q3.

Here is the plan of the floor of an L-shaped room.
All lengths are in metres.

; £
x-5 %()[ f)) = 7)1 | D
z;.s/
~ - 5
R Not dratwln
' - accurately
~ (2 —2) -
:’Id‘"za‘/

20



(@) The area of the floor is 75 m?

Show that x2+x-90=0

2o —15 + x> 2% =75
2o =l = 75
25 | o2 4+ -G0 = D |79

3)
(b) By factorising x2+x-90 work out the value of x.

You must show your working

(20410 )(oc—4 )

e

S = =10 &—Owort maht sense,

g - o

4

(2)
(Total 5 marks)

Functions

Q1.
f(x) = 3~ and gx)=3x+7

(@) Work out the value of f(2) + g(5)
DT+ 24547
—Q r \5 +7

Answer ?) \

(2)

(b)  Work out the value of af (2) P(l) = 0\
AR\ =3 L
1\’ ) - ' '
Answer \7) /f

(1)

21



\/} - ?7‘X ; :’h
(c) Determine the value of x for which \

t)of} > 3
g9(x) =g7'(x) -F o
2, \ 2 <3 50 \3-‘(13 : f%éff
\ e-F= Yo ¥2\ )
Rae \ =i P gx Y2V Answer -3 6
s L \ ~-18 = Y (3)
> o
“ . ?) ') =, o )

Q2. I e,
fix)=2x+5 (H‘E"(Ztﬁ > v = Lac &5
Show that 3f(x) — 12f1(x) simplifies to an integer. | k(\b b > 7o

: _»( . t&-—//‘v; =9C
A (1x45) — 1225\ e
ks ~¥"(:>c3:9;:2}
= 61&-]5 (,(7/ 5) U 2
- (77: + '\5 ol (770 +3 ()
- iy 5
vl
(Total 4 marks)
Q3. :
n-troo :
fx) = 2 s ) = Dot
Solve -1(x) = gf(x) : g
(Z—-.T, - (';-’JC) - (’\7“ )() ;
_ [z g - + o™
x| [ b=~y |\




L'+'
T i4)6x =0 = 0253 4165x_=C
= X . 0-232¢ (..-’3(; +6) 20
\ . . i
LTx(2 +6)=D [
= 3 4 f
Vi
Answer 2L = (,) oA = - éi
(Total 4 marks)
Histograms

Q1.

The police want to know how many cars exceed the speed limit.
An officer stands with a speed gun and records the speeds of 1000 consecutive cars.

(a) Identify one possible source of bias for this experiment.

F 3 i\ 1 f
Cocs v\ glew doewn Wy 570 apohe dlicor
. L ~ i \ \ E
lhebh G9wed goun 50 Kool ta tull he biased .
: / (1)
(b) The grouped frequency table represents the speeds of the 1000 cars.
Speed, s (mph) Frequency Class (i W *pvec LN/
n;‘)\\g
18 <5< 20 80 g 1.0
20<s<25 440 Y 29
25<s5<30 360 9 DA
30 <s<40 120 10 V2

On the grid below, show the data on a histogram.

23
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24

38 40

28 30 32 34 36

Speed, S (mph)

22 26

20

18

(o]

(4)

Two cars are chosen at random from the 1000 cars. /'3 3

The speed limit for the road is 30 miles per hour. «—

(c)

Estimate the probability that both cars are at least 10% above the speed limit.

84

83

Answer 0 ) o 060\ 7 Q

)

(Total 8 marks)
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Q2.

The table and histogram give some information about the heights of 120 children.

Height, / C W LD
(cm) Frequency \
40 < h <60 30 20 I+ 5
60 < h< 70 20 10 (2 )
70<hs75 ) s 3 \
75<h<95 50 20 1.5 )
95 < h <105 ") 1, 0-5 /
1
Total =120 | ' Aroa = kt)..w/
VA A "‘/
) ] i i
4 i h " i
' H | *
J 1 !
3 T ] :
¥ HH ’ :
i : § . B, RRE
Frequency ; i
density : seus e /
‘ ¢ /1 1 7 ; 14
1 A Fi ,_tA-_-/.l.': 1 /| "r/
// /| ’ i‘ 4 8 /
AR BESERRAZEE N4 A HHL

0 40 45 50 55 60 65 70 75 80 8% 90 95 1’50 105
Height, h (cm) L ' -
}\.Ch'&)t /}PH\ - ‘)

(a) Complete the table and the histogram.

(3)
(b)  Calculate an estimate of the upper quartile of the heights of the 120 children.
: = iy ; ) ‘ . )
120 ¥L=350, A,tl('(‘(.)x‘ 20 chddeon V5 Ginéa Fo ciqhf o{ g5
i T J {
/// 1\
& O
Answer I ) /) cm
P (2)

(Total 5 marks)

25



Q3.

The histogram shows information about the ages of 100 employees.

A
4 B
3 : 1
: Lo | V9 9
cF’reql'Jtency 00 l
ensity 2 =3 ~‘ L’\-é_
— —
it/ P
0% 175 l P
1 . 1 & LQ;
; ﬁ_— ( i 10x | T
e | S0 T
0 | — sesig

O 5 10 15 20 25 30 35 40) 45 50 55 60 65

Age (years) A B Q‘Nu}woj

Work out an estimate of the median age of the employees.
" OO 'L?/ =50 v ol \’o (lr o B i (‘0\\ ‘\ [a JAWA \l~h
Y X, @'r) \Q&*" ¥ S/O ot it e Vo (‘L@L - = 5D,

Aroo 5 Qb of LD
= 15+20+416 =67
5o Nedigpn = ﬂ//
‘/ years

(Total 4 marks)

Answer
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Instantaneous rates of change

Q1.

Here is the velocity-time graph of a cyclist for 40 seconds.

y 3

oo

Velocity (m/s) ]!
ERY
kgl

!

Y

CRTISEIR 40
T GusgImee

(a) By dividing the area under the graph into’%c?ur sections of equal widths,
estimate the distance travelled during the 40 seconds.

IS5YUSt6b +6F = (A3 mebres

Answer m
(3)
(b) Work out the average acceleration of the cyclist during the 40 seconds.
State the units of your answer.
b o s [t—() =
: E e
Answer @ . | 5 W /5

; (2)

(Total 5 marks)
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Q2.

Leo runs for 12 seconds.

The graph shows his speed.

Speed
(metres
per second)

¥

8 7 8
Time (seconds)

(a) Show that the distance he runs is less than 67.5 metres. ‘
Aren undoe <L 67'\5‘
a5 e biangle anea
5 an overeshimele - He
achunl et

(4)
(b)  Work out his average acceleration for the first 9 seconds.

State the units of your answer. .
A=+ N

~1
Answer ./.L "\’\6

(2)
(Total 6 marks)
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Q3.

The speed-time graph for a car’s journey is shown.

A

I
AN
N

Speed
(m/s) 8 ' \

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (seconds)

(a) Estimate the acceleration at 6 seconds. (D\N ¢ \.{ o B2
You must show your working. s d[ ' e 6

7% 10 =

Answer G g 7 5 m/s?

()

\
(b) Estimate the average spee_d of the car for the journey. T)iél«uh (- Heaied {‘J
You must show your working.

'l’\(/\m(y Shucon ) —1ly é’:p(m{,'ﬁ - 1"‘”\(}
=\ \2 = Flhw
W/—f il ’(W\n(n b.buen 1874
fleclgle behwon \ L >\C %ecud ( 3 (1. Grlo .
. Ix\L = 7//% ::}’V\
Answer il l L{,L‘/ e

(4)

\\\3\

L

29



(c) Evaluate your answer to part (b).

Tick a box.

underestimate exact overestimate

) -
Comment /D‘(’/ A reA C(TO” ”\Qx 'Pl el L 6o¢ 0.’\[(6
o v\d‘u? (‘l\)‘, (I

(1
(Total 8 marks)

Iterative processes

Q1.

Here is a formula for an iterative process.

L o

Uy oq = .
iy

u=8
Work out the values of  u1 and us
U= _L,li; v Ly
Ua=> Lh vl U
W 8=l 41
= b Ll A ik
g L =2b
-3 4l .
~ LH\\‘—'HT.&-
O, = b
U = é.) Us = —?_

(Total 3 marks)
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Q2.
Rick borrows £1500 from a bank.

He pays back £100 each month.

This iterative formula works out the amount he still owes at the end of each month.

An+1 e 102 xAn— 100

Ao =1500
Work out the amount he still owes at the end of the 2nd month.
A = 102x Py 100
=10 2x1800 ~100 = |43 0D
A= 1 0Zx 130 100 = 13586

Answer£ | T%Hg é, /C)

“ATotal 3 marks)

Q3.

An approximate value of a root of an equation, x, can be found using the iterative formula

Xpe1 = \/“ X, ) —2x, =3

The starting value is x1 = 4

(a) Work out the values of X2 and xs

__'-. -

= 50 il
o= L\/\O\FD{‘O(].)

S

X2 = l&w*’ l(:)‘ 5 {\‘l)-ll %

/ » - ) )
Ue He AN 4 btton e Ly EstL Hkb(z)

(b) By continuing the iteration, show that the value of x is more than 4.25

te alodl Lhocehons Ghow thal- Yo Zep
(he 50lvhon 5 -39 /w 25
7

(1)
(Total 3 marks)
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Product rule for counting

Q1.

Sofia makes 5-digit numbers using all of these cards.

g

How many different even numbers can she make?
Lool {\fu." | r/fc;; hons  (Lioc 6\
Ao\ iy l’ ~= an hory
) dﬁwt > 3 (;7%?)1; U, ) X (L% 32X\
' = U8

Dmk (i(—/]lr — 2 eghsn
Ol\qv e ’l (f‘:lw:m
\J

Answer L‘t’ {’{

(Total 3 marks)

Q2.

Fatima is choosing a 4-digit code.
Each digit is a whole number from 0 to 9

She decides
all her digits will be odd numbers a8 ; »
e 5 X L A3 XL
no digits will be repeated. OBNM,,

How many different codes can she make? ( \ ?\, 2y '7, G

T IEFYETY

120

Answer

(Total 2 marks)
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Q3.

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%

. —

(%~=>[_()%——'\1-_I'i‘_. = VQ’—L}

=0.0h23376.

— Ll

] S | G 5{\‘)

X100

~—

Lo 2. Y%

—— £ \.ﬂ /
> D /o

Proportion questions

Q1.

H is inversely proportional to the cube root of L.
H=7 when L =64

(a) Work out an equation connecting H and L.

(Total 3 marks)

F= K > k=28

Answer

33
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(b) Work out the value of H when L = 2744

Q2.
A stone falls vertically from 300 metres above ground.
. The stone falls d metres in ¢ seconds.

. d is directly proportional to the square of 7.
. The stone falls 20 metres in the first 2 seconds.

Work out the total time taken for the stone to reach the ground.

(2)
(Total 5 marks)

d=Rkx € 300 = 5xE

7
?‘C, - :X 7/ 6:) () (/2_
10 = fxbe £ = Jéo
j\/:\'% - '-74‘7":3{?,0/\_/{7‘5

Answer

” W .7-
vk 4
/ seconds

34

(Total 4 marks)



Q3.

P, O, and R have positive values.
P is directly proportional to O
When P=8, 0 =2

R is inversely proportional to (2
When R=10,0=3

Work out the value of R when P=0.5

P = KA

e

L

& = KL

p: (:)W/)

=l

O-5=LR

D-125 = (¥

= Kk |
’(’—\)"Z = Y. R= 40
0= kK K Tns”
Q7 = 5260
10 =~
=
R=40 R= 337'(0

(Total 5 marks)
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Pythagoras

Q1.
Use Pythagoras’ theorem to work out the value of x.
actd
17.2cm Not drawn
accurately

Q2.

A runner starts at A.
She follows this route.

A-B->C—-D—-A

Three of the distances are shown on the diagram.

X = ! ,'\') cm

(Total 3 marks)

Not drawn accurately

Work out the distance, in kilometres, from D to A.

36



67 3alp ™ = 138

(1380 = % F|618.

Answer % d _7-’ km

(Total 5 marks)

Q3.

The diagram shows a right-angled triangle.

Nol drawn \/) l) ‘]1
J o a

\
accuralely o % _
6x
2
3 e

-

x4y

Prove Zg}/ebraic/a'lrl‘y}t‘h/at/’ac’: y= 2:3
(C:x\ + (= rw\ = (‘5'1 -W\
(7)6’1 yX kbcq H g 6[&76—4(714 {-U\
DI T 1J+V17‘ 04x™ by W 4>
0 WL et ‘5‘:1\»)1 v
0= duc( 3oc = QrP)_\

Ol;)g =0 = nol” f‘?f’*")‘b‘b (oc carnt-be 0)
ot *—'7',") =0 =D 3x 2—*’\
b ’ L . 2' ‘5 (Total 6 marks)

-~

vér~cv~oz?§_,,/// _///,,,,,—V///




Quadratic formula

Q1. — it
Solve 3x2+5x-9=0 / .
Give your solutions as decimals:

Qvad rlj\t\u QO”/M/\/A. (G\f\/\em on Shoek in @X“"’V‘)
p=3 bzS te-9

% =-5F [g=dixgx (-2
243

[l, o{ﬁ((wﬁ ( Q [(;»@ o "‘L ne
/
Vz

Answer ‘," ] and “‘/ZJ g

(Total 2 marks)

Q2. | |
x+3 and J
Work out one set of possible values for d, e and f

(z +3)(3c=a) = 2(b—X") (= \

o —bx-1%* 212 - 22" h=
W22 bx232p Y (=13
~\L %11_(:,51’ ,.%Cf\ =0 -\ (_Qvad \Q‘U ¢ V‘)V\(‘q (9“{5
¥h P et Ty =\3 2D [+ 1Ly i

i 1= Ok

(Total 4 marks)

38



Q3.
Solve 4x2+7x-3=0

Give your answers to 2 decimal places.

= 0:3b , —211

! (Total 3 marks)

Random number questions

Q1.

Write a number in each box to make the calculations correct.

A T T I I B e B N N -

\‘\iﬁ\\'

871

(Total 2 marks)

Q2.
a and b are different prime numbers. 200 - 2:3 ] L) 7.
a® x b2 =200 / \ «
Work out the value of a*x b 10C (I'; (’/\ = Z_ _|‘) 2 l)
J\
it g atx b
L7 L5 -
VR = S
b & > b x5
= &()

Answer 5 Lz ;

(Total 3 marks)
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Q3.

The first two cube numbers are 1 and 8 ]
2 rf-c\ s <O
Show that Q2. 13
the 3rd cube number can be written as the sum of three different prime numbers. ')) | —/1

/ | ¥
/57):1; /Z-?' - (6 T ‘f> + %iq ;74— i}(

Total 3 mark
/ﬂ\(}frg/ niry e moL- (Total 3 marks)
P(?i){)lblltlwo g.@

o (134743)

k is a whole number between 40 and 50

The cube root Qf k is 3, to the nearest whole number.

A= V23=3
Work out the largest possible value of £. ;
. léL& = &

P02 34\ CJa3=3-50 ¥
) =5 bl

L

Answer
3 WL =34 F / (Total 2 marks)
Q5.
st Ty \r iabo Zulé
Work out J625 - 225 ()fh A9 &‘f)("t’WJ) 1AY== P g
A AL e
Circle your answer. Qﬂ([w',\ U:"-)—p,\
—61.6 (—@ 204.25 3870.56
! ) (Total 1 mark)
K
Q6. ,‘..-.. a3 §f' J
Circle the reciprocal of ~ 8° 8 5

(.2'3-55 52 -85 50

-

(Total 1 mark)

Q7.
Circle the largest number.
F g
A 0\ ..
(05 ) 0.55 0.545 0.545
O i f)t)()s OS‘) 0 51{ 6 0 b L 5 Z"")(Total 1 mark)

40



Q8.

ab=3 where a is an integer and b is a proper fraction.

Work out one possible pair of values of a and b.

(Total 1 mark)

’:‘l_’ [ \
T i 2
4 =35 (14 =3)
y O \
Q-, ‘ 2 ___ e ([ \
T = a4 [Ti-2%)
L f
- , W2 dq
é{ '/ ) a= t b= &
[ ¢ 2 l‘C-
Q9.
Work out
Bl ¥ b )
cube root of 512 : reciprocal of 0.4 VOl L )
Give your answer in the form # : 1 _\ . =T r)
-

8215

}/1.‘) ré_ L i ] 7"2—. ‘)

Answer gL

[

Repeated percentage change

Q1.

£1800 is invested at 4% compound interest per year.

How many years will it take for the investment to be worth £20007

1500 X \'(”/!”l = 946085

(Total 3 marks)

1800 X\ 0LA > 2024 2552

\

Answer \j

41

years
(Total 4 marks)



Q2.

The population of a country is now 67 200 000 - 101

The population is predicted to 2 100 4 \ 00 = {4 C \
increase by 1% per year for 6 years ’ )
and then i (QT'("‘l'Z'% =46 -5
decrease by 1.2% per year for 2 years. ~ (00

p . £ >
Work out the predicted population of the country 8 years from now. 0 a6 e

Give your answer to 3 significant figures.

_ - . "
é_} 200000 ¢ 1I'0O | X ("\ NneEs
= (4 f.'i}?) QLLOb 5L
|

Answer 6(1 l UC} ()p[)

(Total 4 marks)

Q3.

The value of a new car is £18 000
The value of the car decreases by
25% in the firstyear () -7 2
12% in each of the next 4 years. () &%

Work out the value of the car after 5 years. L{
18 000 X 0-25 x 065
= 095 -9

O A GC .0
Answer £ § (’ ‘H) ‘(\

42

(Total 3 marks)



Reverse percentages

Q1.

Greg and Hanna want to know if students at their school think lunchtime clubs are important.

Here are Hanna's results.

*  62% answered Important. 6L+ L L2 St

. 24% answered Not Important. 00 96 = | LL "7(,

. The rest answered Don’t Know. -5 —
o, e

93 students answered Important.
How many students answered Don’t Know?
(2 O/«; —> A3 slvidns
)

| Y% —> 1'56his.

x\ Ly

114—0/,, > L\ shednls.

Answer

(Total 3 marks)

Q2.

| increase a number by 24%
The answer is 6014.

L X 2L 26014

= 601l =\ -2
= LES U

What number did | start with? Y

OR. \Lh% =D 6014
L’)L’K X o ‘{l‘i"’ o :
Tt = LB N
S000 % = 4550 ~

~

Answer L{_({{r\) O

(Total 3 marks)
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Q3.

It is estimated that there are 7 500 000 000 000 000 000 grains of sand on the world’s beaches.

(a) Write this number in standard form.

Answer /" 6 x 10D

(Source University of Hawaii)

(1)
(b)  This number is 10% higher than the previous estimate.
Calculate the previous estimate.
Give your answer in standard form to two significant figures.
A ( - > \\"‘,
119 Yo — 75 x 10
— 1 | Y%,
X \0Q 6818161 x10
\J
Answer ( - 4 x 10
(3)

Right angle triangle trigonometry

(Total 4 marks)

Q1.
Use trigonometry to work out the size of angle x.
T\ Not drawn
accurately
10 cm N
-
/< I". [
9cm A
/\9-'3 X = (‘- -
LY,

r "
Answer L <) "J/

degrees

44

(Total 2 marks)



Q2.

Use trigonometry to work out the length x.

Not drawn
accurately

H

X 8 cm

1 72°

.4

50 72> I
'S
%X\%M Pl B

Answer 7 ! é cm

(Total 2 marks)
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Q3.

ABCDEFGH is a cuboid.

E H “

o)

7cm

~el
~

Work out the angle between EC and ABCD.

A > g 4l =260

- i
\m) = lp' V'L
= Ton™ (%L)
= 1B
Answer 135 ) degrees

(Total 3 marks)
Sine & Cosine rules

Q1.

bl ne rv\c .
o

X _ __\/_L_L, % Not drawn accurately
61/) 7)(/ Lo

Work out the value of x | 51 bi{)
ol x= Wy 6'__‘ bi-/w
\ 430
46 (4
= )+
(L/




Answer 7' Z. “ 01 cm

(Total 2 marks)

Q2.

A shape is made by joining triangle ABC to a semicircle with diameter AC.
S~

Not drawn accurately

Work out the total area of the shape.
AC = (sive rAe
27 = 92410 = 2xFOxtos \\ 1y
~ 224 03%--
l220.03 - 151 — Vinmler
Acsan ol Somececle = Trx 160\ = 1744|523 28
'“ =H- )
Acta f tcangle = & ¢ £x10 w510 11 Ly = 5654663

Tola| =

(L] («‘ d [‘t 5 4 cm?

(Total 5 marks)

Answer

47



Q3.

The area of this triangle is 18cm?

Not drawn
accuralely

\"L
Work out y. .
Al\éu =2 -}ix W Y 2w xX&in 30

g = ”\7 X Wwxlw X —1)‘
£ = (A)L

../’

,L .
TEESEY (o--b)

[6'61 ng e~

i . _, 2.8 Z - -
USZ b 3 (L —2x bx\Z x (0530

N -—RK§-2a ...
'\,rb’;'p’?ﬂ = 74035 -

y= ’7' Lf’ cm

(Total 5 marks)
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Straight line graphs

Q1.

_-"
2 for values of x from =2 to 4

=1 =
Draw the graph of )
VA

Q2.

Work out the equation of the line shown.

¥

10

©

Answer

8

9

10 v

(Total 3 marks)

t,): 0-5x 4 Z(/

49

=

(Total 3 marks)



Q3.
A straight line passes through points A (-5, 9), B.and C (3, =7).

¥

Not drawn
0 v accurately
(
(
(
/‘
(a) AB:BC=’L1 03
Work out the coordinates of point B. [ 'R
L =5 >52 Dae =28 > 2:6
=~ —————
—5+2= -3
e
/ Answer ( (7) , r) )
A]{‘M ; 3
<Om ,\ = E)

(b)  Work out the equation of the line perpendicular to AC that passes through C.
bedot AC =3 ~1o28= 7 (reeren)

Q&rge«»d\ (L/\C/f‘ (A(*éq(}{,«.‘yj} = —,—&— ( NG 0\\\\,@ recyy) (0 (
' V Z/ J 1

50



Y = -#/;»r il Subin ”’}
N g
y 5 . NS
7= 543 4L
_ i
7o 5 +C ]
1+ _g§ = C /"\"6 ‘
= A ; \
= —Kl
\ l Answer ‘V‘ L 6‘)
- (4)
(Total 7 marks)
Q4. . (12,32)
A straight line passes through (3, 14) and (12, 32) '
Work out the equation of the line. ’ g
Give your answer inthe form  y=mx + ¢
s \?l\_ ﬁ,/ ‘
7 . L\)(llvt—) |
({’\'C 4(4\,;“!/ - I?{ ':7
e
A

S5 Sebin o }(a,x‘ (('(0"u(ffu»[/u‘,—

W2 Joe -0
\J

1 L=2x3 + C

W= b 4+ C

A
-
L

NJ
\J

Answer

(Total 3 marks)

51



Q5.
ACB is a straight line.
A is the point (0, 12), and B is the point (6, 0)
C is the midpoint of AB.
Line DCE is perpendicular to line ACB.

C ﬁw{{)n, "V~

1. %2
s
250 - b

—

L
C (%,6)

H‘"

Not drawn accurately

Work out the equation of line DCE.

/%;/%f} Q(‘L-L(,w‘ [ E<F (D ¢ E— = —__7L Ci\é@(n}{;*;"?ma;' ()

}/\ = _,.'l;:)L + (, J¢ l) (A (3r6>
\/ /’

/ Answer 4 = '%\Q)C + Z‘-" 5
/ -

(Total 5 marks)

b= 5x3 +(
(/ = I'[) fC
(=45

52



Q6.
A circle with centre O and radius V45 has a tangent drawn at point P(6, -3)

Ly |
/
v ™
/ \ /
/ /
/ 7 b |/ - Not drawn
‘," O 5 B/ = accurately
N\ | ;f P(6, 3)
\\-'.. - _/;,
= S f/.,-'
/
Work out the equation of the tangent.
Give your answer in the form y =mx + ¢
\ , \
(;t . m‘\,‘ o\Fepdieo = ‘_1. % S,
: b gt

= 9

(mi;b,(, .y l"w h ‘A,M‘

u= 2o + C
\/ S5cb i [ b= 3)
L e 2al 4L
-5 -2 Y
-5 = C.
2 ‘/4
U < Jx - \Lj

Answer
(Total 4 marks)
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Transformations

Q1.
Quadrilateral ABCD is shown.

5..
4 4
3-
& 8
1 =

1 1 1
5 -4 -3 -2 -1 0 1 2 3

-14
C’x> | —2_
( 3
) |
: L 71 . %,\
i (f‘ [\0{.( \")l.\th.(/)
—5] , !
Work out the coordinates of(é}when ABCD is (,-‘&’; e ) P »\() J 1 |\ e

rotated 90° clockwise about O
then

)
translated by * 2,

Answer (

54

53 )

(Total 2 marks)



Q2.

Shape A and shape B are shown on the grid.

VA

Describe the single transformation that maps shape A to shape B.
éf N \(/\ l. .\@/vq\(j'fl‘/l),\
\/
Stale D(“C(/Ur — -

A\
)
\ 2=

Cor ("/\0, L7 ; LI\

(Total 3 marks)
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Q3.
(a) Hereis triangle ABC.

A

3

™.
2
N
1 \
B C

4 3 2 4.9 1 2 3 4 |

Describe fully a single transformation of the triangle for which

A r\’)
all points on AB are invariant - TFavarte Vovmey \\"
there are no other invariant points. - - \\w\b) v{‘( r .
) [ . \ Nl
i ‘\"l\_(/’((,l('/] \n ‘HQ‘ o < j {'\\ GD
(b) Here is an L-shape PQRSTU.
A
A u
3
2 g 1S
1
Q R

Describe fully a single transformation of the L-shape for which
Q is invariant
the line joining P and Q becomes horizontal
the area of the L-shape does not change.

56
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{thc.l\g/\ u.'7~!.\€/ (l, l> 010(‘ ([0(,A‘(ui¥; /()-' Li.-\l‘l( If’('[fl’t\ﬁt’

0 A m-{)LLL hon 1n Lhiw 4uy =2,

(2)
(Total 3 marks)

Volume of 3D shapes

Q1.

A box is the shape of half a cylinder on top of a cuboid.

26 cm

Work out the vqume of the box. L

Avea o\ (1055 Sothen = Dbxly + T 13
i,

P

264

(

-

X 15

—
S

Answer 5 LA) l"" \ ' ‘4 6’("{ (’ Q? cms

(Total 4 marks)
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Q2.
Here are two solid cubes, X and Y.
The mass of X is 10.976 kg - = = 107 ¢
The area of each face of X is 784 cm? J

X Y

mass 10.976 kg

-
(a) Zayan wants to know the density of Y. /D b _I__/L
He assumes that Y is identical to X. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>