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A group of 20 people visited Anglesey for a weekend break.
» 10 of the group vistied Beaumaris Castie.
« 13 of the group visited South Stack Lighthouse.
» 4 of the group did not visit efther of these places.

& Complete the Venn diagram below 1o show this information.
The universal set, £, contalns all of the 20 people in the group. [3

Casle ~ Lighthousa

0 -4 =16

13410 16 = ]

{b) One person is chosen at random from the group.
What is the probabiiity ihat this parson visited only one of the fwo places? 74}
C? ‘
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Atﬁg ;ﬂilega,, 2 iotalof 28 shudents study pre or more of the science subjects: Biology, Chemistry
and Physics.

Thie 28 studenis form the universal set, €.

Some parts of the Venn diagram below have already heen compicted.

i also known that:

» 5 sludents sfudy only Binlogy
« 13 students shidy Chemistry

{a Complete the Verndiagram: A

£ Biiogy X\ Chemistry

~ Physics

(b} How many students stady Biology and Chemistny but not Physics? M

(e}  One of the students is chosen af randor.
Vihat 5 the probability that this student studies Biology? (21

-







WIEC INTERMEDIATE TIER TRANSFORMATIONS WORKSHEET
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Reflact the triangle below in the x-_axisz.
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(@} Reflectihe triangle S inthe firey=2.
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g} @ Trenslate the inangle 5 using the column veclor (_ " |.

i
7

5|\

1

7 B 5 4 -3z -10a 1 2 3 4 & 8 T

hat will reverse the franslation in part {i).
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{b} FEnlarge frisngle B by a scale factorof 1 wzing {0, 1) as the centre of srlargement.  [4]

e O T

£

3
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8 B T -6 -5 -4 -8 -2-10 1 2 3 4 5 & 7 & 8
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\aihich: one of the follmaing equatiens sould represent the v shown inthe graph abowe?
Girgle your aRSWEL ki)

P e 2 p=x 2 y=x-—E [

b)  Which one of the following points lies on the iine 2y =3z +47
Circle your BREWET. [
{2, -5} i, 2}

...........................................................................................................................................................................................................

Wihat is the gradient of the Bne shown in the grapk shove?
Sirzha your SNSASE Il
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18. {a) Circle the equation of a siraightiine ihat Is paraliel fo the line 3y = 2x + 6 [1

Jy=-2x+6 Ay=2xd6 2y = -3x+6

(b) Circle the equafion of a siraight ine thet is perpendicular to the line y = 5x - 3. [1
e Py
N
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A dipe i= thrown SO times.
The number shown on the dics is recarled after esch throw.
The tahle hetow shows the results recorded.

Humber shown 1 7 5 % 5 &

on dice

FIEqUENEY 2

13

o
-
]
[l

faf The relative reguency of throwing = 1 was csleulated as 2 g

{&}

=11

\What was fhe relstive frequency of trowing a 67
Give your angwer &5 & decimal I

N

The mumber £ was thrown 7 fimes in the first 50 throws.
Uzing this fact, caicuiate how nany finmes you would expeet 5 4 1o be Hhrown when this
dice is thrown 3000 fimes. 13

T 3000 E DD s

{gy  How mémg Hmes would you expect 8 4 to be theown when & fair diee & thrown 3000

fimes? 4
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- Using only
ihe line Al
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P and PR e tangents o a drele with certre O
FPG = 300

Cifegram mot deaw i scale

Find the eize of DGR,

Yo st indicate any angles vou caloufate.
“ou mest give a reazon for each stage of your wonrking. =

TZ"‘( ; ﬂ’\é mf{l(f"igg" ’“44{7’ [‘ﬁ[”f‘/@/\«: GEOO e e
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Fointz A, 5 and Clie on the creumference of a circle, eentre O

ACB =137

Dizgram not drawn fo seais

Calculate the =ize of the reflex angle ADs.

C'c?
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& sedestion of the equaficn

fos between 4 and &

Use the method of trial and improvement to find this solufion comactto 1 decimal place. _
Yiou rrust show all your working. 1

ARy O I

Z‘f”ﬁ‘f qgcfyzf"/

B el I TV A Y A
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Esch side of 8 square is of lenglh (2 4 Svjcm.
The petimster of the: squane = 62 e

2x -+ Tdom

Ench sife of 5 regular octagon & of length {x =+ Zyjem
The permeier of the oeiagon i FZent

{r + Zyjem

Use an slgebraic method o find he value of x and the u‘aiuﬁ of 3.

lr(zf £3 )_MGZ

&l

+ﬂ” -
L

=7/ / @ o
U - ‘2 <(~M S(‘/‘ (L\\D
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Zojve the fellowing gnwianwug e | SEs e

Ay Fe=17 5
il}_.ii"?:a a ))ig S&S

using an glgebaic {pot graphizal} method.
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e e of friangle ABD, shown in the diagram befow, s 3562,
AD = Som and BC =32 om.

s on the ne AC, and BD s pe pendicular o AC.

| Disgram nok drawn fo scale

Caleulete the eize of angle 2.
Vs et show all your working. =]
’ﬂ

{

e nmr
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12. Show that the triangle below is not a right-angied triangle. Bl

Diagram not drawn fo scale

Te R S 1O A N
v

The first thres terms are T “/M and /_«

2

(b}  Write down an expression for the nth term of the foliowing sequence.

/ 7. H, 15, 18,
—

B A
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12, Circle fhe correct answer for each of the following.

fay x3xxb=

B Ix-5)-0x+2)=
7 S J A~ Z?
dx —3p™ F 4x + 3y

@

~dx+Ty

i1

xk8

i

—4x Ty

"""fﬁﬂﬁﬁféé;%&;ﬁ%?ﬂ?gifffff_fff.lff_'_f.ff_fffff_'ff_'ffffffffffffjf_'fff_'ff.ff.ffff.ff_fjﬁﬁffffffﬂ'_'ff_ff_ff.ff.f.'ff_fffff.ﬁﬁf

18. (2 Factorise » - 2x — 24, and hence soive x2-2x-24=10.

{5} Sole the equation £2_3 Tx;i 29

x5 x}
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666

Dz At )yt 5
197 . 9 e

1z 295
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14, (a} Rearrangs the following formula o make x the subject.
Give your answer In its simplestform. == i3

Hx+PH=T-3
L e
1 o

Z

(b} \Wriie down the nth teym of the following sequance. 7]

s 8 1, 18 2n .
] v 9 6

N2y
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p= 282—5x-1 17

1

=1

(¢} 13p-5=9+27

bl

[3]

Lo = 37
"'""'_'.:'.?f%ﬂ'_'.'.'.'f.'.f.'.'_'_i'.'.'.'_'_'.:f.'.’.f.'_'_‘.'.'.'_'f.'.f.:'.‘.'_'.'.'.'_'.'.‘.'.'.'_'.'_'.'.'_f_'.'_'_':.:'_‘.'.'.:'.'.'.'.‘f.'.'.'.’.'_'_','_'.'_'.'_f.i'.'_'.'_'.‘.'.'.'.'.'_'.'.'.'.'f,'_'_'.'f.'.'_'.'_'_'.'.'.‘.'.‘,'.'.'.‘.'_'.'_'_'.'_'.'.’.'.'.'.'.'.'.‘_'.'.','_'.

x —4

c

1

p=x2—Jx+2 8

2

2

i3. (g} Make m the subject of the formula y= 6m +7

() Factorise 6x°—12x.

g (- 2)

23}

é

#
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19. Rashid owned 1 sheep.
Eifion hiad exactly 4 times as many shesp as Rashid.

Rashid buys 17 exira sheep.
Eificn selis § of his sheep.

Eifion stili has mare sheep than Rashid.

Form en inequaliy, in terms of 1.
Solve the inequality to find the least value of n.

You must show all ya?{'mﬂ(éng. (..
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#. () The table below shows some of the values of p=2xl-5x~ 1 forvalues ofx fram

i
Complete the table by fimding e valu= of ¥ for x = —9 and for x =24

x ~Z

=St -l 17 A | -4 | 3| = 1
5

(5} On e graph pager below, draw the gragh of ¥= 353 S 1 for valoes of x from.
’ 1

-2 o d.
F

215

1
Y
1
4
N 7
4 7
4
‘-\
3 7

»

—4

P10

a4







. Thez lable below shiows smme ofthe values af y= x2—5x +2, forvalues af % fram —1 fo 5.

% 4 ] 1 2 2 4 a

RSO S 3 2 | = | -+ | -4 | 2 2

{5} Complete the bable above. . _ 3

(5] Orvihe graph paper befow, drew fhe graph of 3= x-S+ 2 farvalu=s of x frem
A1 =l
.

1..
[}

E

A6

P70







Cornplcte the table Delome,

Diraee the graph of 3 = 2¢° — 5 for values of & htween -2 and 3.
Lism the grap

P
{Chopss 3 suksble seale for the p-2as.

2%

W

9

e
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40. The radius of & hemisphers and the radius of a eylinder are equal.
The hemisphere and cylinder have equal volumas.

Caleulate the ratio of the height of the cylinder to the radius of ihe cylinder. [3
-
4 2 (. — T
B T (- Tty B —
_ 1 ~
7z -

height of cylinder : radius of cylinder
i %A

8. By considering algebraic eupressions, show that it will never be possible for the surface area of
a sphere of radius 1 to be equal fo the surface area of a cube with sides of length r. [t

7D (IR Y R —
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4. Afiangular prism length 2 mefres is shown below.

m ot drawn fo scals

AG= 21 cm, BC = 35¢m and BAG = 90°.
n this part of the question, you wilf be assessed on the qualily of your arganisation,
communication and EﬂEEﬂ%ﬁjﬁ iy wriing.

 Give your Snswer in mﬁ |
You mist show all your workit [6+ 2 OCW]

 ete. Tl = A 0N
Use uﬂ orS. 86/2:352*2/2 25 ne. — sma/ 2
e {gm/ Y 5} o) Sy

B Caleulate the volums of the: prism.
You must gwe The u 2}5 of your answear. Bl

. /ﬂ 2(,7 7% wom
vz sg?g@ m}
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15. Describe fully a single ransformafion that transforms shape A onfo shape B. 3

5
vy
A

el
T sl I et
]
|
L
/

-
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18, Each of e twe graphs below is

Pt o Hick In the hox next to the egueal
Sraph &

deseribed by ane of he eguations o five right.
Fam which comertly describes sach grapt.

i

Equation
describing
graph &

F=—{x+TF

o I

= {3; —T:[E

p=7-x

p=x"+7

Erjuaiion
describing
ErEmE: B

—

56







14, g Skelehthe curve ¥ =sinx, for wahes of x in the range x = 0° fo x = 360° it]

1_

# Solve eachofthe fotlowing equatinns.
e all answers in tha range x = 8° fo % = 3607

sinx = 03 |

I S K R
I L —

g sinxel=d [l

T xEed Y

WIJEC Higher Tier Trapezium rule \J/

58







15. {a} The diagram shows 8 skeich of the graph ¥ = f(x).
The graph passes through the points (1, §) and (5, 0) and its highest point is at{2 7).

J?
L@

= X
2
Sketeh the graph of ¥ = f(x -Z) on the axes below.
You must indicate
« the coondinates of the points of intersection of the graph with the x-axis
» the coordinates of the highest or lowest point. [3
¥
i
|
O Ly
7

60







2. A sketch of the graph ¥ = fix) is shown below,
Two specific pomis are shown on the graph. Thay are called a maximum point and 2 minknum

oir.
%he. maximumn point shown is (-2, 2} and the mimiuen point shown is {2, —2).

4

i

2,-2

The graphs on the appoesiie pages are trenaformations of ¥ = fix).
D 2 fine connecting each graph to the equation deserbing fie fransformation.
COnie has been done for you. 4







16. You are given that =, -‘iﬂ and g =+
Circle the: correet anewer in each of the fmﬁm«mg

{@ pisequalio 1

4410 1042 28

. /L“/
1./10

i} pgiseqaio . i

{c} g is equalio ]

/(¢ mo X wo oo f_'_‘.f.'.'.'.'.'.'f.'.'f.'_'_'.'.'.'.'.'.'ff,'_'_’.
Yo % ol x/o..

'"""'_ﬂﬂiﬂbeZZ@jﬂ'fffff.ﬂ'ffff_f.'_'.'_'f.'ff_ff.ﬁﬂf.f.fﬂﬂ'ff_'_'fffffffff.'_',f.'_f.'f_'ff.'.'_'f.'fff.f_'f_'ff_ff.
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18. A S-pointed star, with centre G, is shown balow,
E&E!‘! slﬂe of the star is of ’engtﬁz e

The distance from fhe cantre o every nner vertax of the star is 7o
The distance from the cenire fo avery outer vertox of the star is 10om.

Diagram not dravwn fo scale

fal Calculate ﬁhe pemnmter of The star

X =D -;7 ZX/OJ\/?)(C@ 20
G E T e ’téﬁiﬁ

s /)7/\' NENNY ZC/l:....‘...‘.:..:....'.'.l...i'...l.-.‘.:-...-.-.-.:..
'm":'.:ﬁi%:llél:éikiz'.'.'_'_':.:'.'.'.::'.'.'.'.'.:'.','.'.'.'.:'.'.:'.‘.:'_'_:::'.'_'_'_'.'.'.'.'.:'.'.'.'.'.'.'.'.'.'.'.:'.'.'.'.'_'.'_'_'.'_:'.'.'.:’.'.'_‘.'.'.'_'_'.'.'.‘.".'.'.:'.'.'.:
P
ﬂ’%*’”xﬂgmw
'"”".'.'.'.'.‘.H.'.::f.'_'.'.'_'.f,'./'.:{:‘f’f’?lf_j:'_'_'_'_'_f_'.'.:'_',','.f.'_'.'_':_'.'.':.'.’.f_'_i'.f'.:'.'.'f.'_ﬁf.'.'_" s . :'_'_','.::'.'.'_‘_'_'_'.i'.'.'.'.',:'.'.‘_'_'.'.::'.:',:'.'.'.'_:'_w.'.

Y EN Y §c:m r:?/}p e,
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'T ﬁtﬂf reprasents the sector of & circle w 1 radize Tom end centre 4, s showe helow

Eﬁil: x°, AD = = T and B0 = 6 e

Find ihe area of the shaded region BOE T8

wmeﬂw.M%s@mﬂmmm@+®%wm

.“wmﬁmwmumﬁ 3*7 G,

N osl= 5 f‘f
?WWWWmummmwﬁiﬁy

/m _7//1(:4/@2, x'; B Sih STH
o a*ffw - __._f_'.’ff_'_'f_f_f.'.'f.ffffffffffff.'.'.'.'_'_'f_'ffffff.ff.'_'f_'f.fff_'_ff_'ff_'fff.f_
Jf‘fm g‘gcé f ﬁ-& x ") ’
Qf-r Gf Jent

Crf\\\‘;‘«j ot = 14 D)em = ¥ Teem™
= 16 DBem U]v .
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17. Two similar shapes have areas of T00cn? anid len?.
The perimeter of the smaller shape is 83cm.
Calculate the perimater of the largar shape. %]}

..'.'.','.’_'_'.'.'_'.l_'.'_'.'_'.'_'.'.'.'.’.'.'.'.'_'_’.'_'.'_'.'_iﬁéﬁfm'.'.'.'.'.i’_'.'.'.'.'.‘_-'_’ff_'.'_f_'_‘_'_i'_'.‘_'.'.'.'.'_'_'_‘.'_'.'.'_'.'.‘.','.'_'_'.'.'.'.'_f_'.'.'_'_'_'_'.'.'.'.'.‘.'.'.'.'_'_'.'.'.'_'.'_'.'.'_'_'.’_'.'_'.'.','f_'.'.'.'_'_'_'.'.'.'.'_'.'f.'.'_'.'_'_'.‘.'.'.'.
iagj{/’ YA

45. Two similar pyramids have volumes of 3670 cm® and 3100 o’ respectively.
The height of the targer pyramid is 2bem.
Calcuiate the height of the smalier pyrantid. 3

I ST I b - S —

K T A
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9. (a3 Showthat (10w +3Jw-D-02- W =w'+ Sw-T. {1

D VR A (v YD I -3y
L L D s T e L A L [ 2\l -6
-~ - 3|6 A

[

B o S Vg I ——

a1

R

(b Use the quadratic formusta To solve the egquation Wit Sw—T=0 A
£3ve your answers eorrect i0 7 decimal piaces. L;, 31
.

IR R R N L N S
W= //HC(_/ ~C 1

o T i et E 7
18. Solve theeguation *=£;77-

N

LYy

\
~3

Give your answers corett fo 2 decimal places. ‘ 5

eyl = A8 3T bS]

ETe ks

B L —
Q5 182 o -O9L

 L=mb

N
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12, Twp different squares are constructed.
The sidz length of the smaller square is X Cm.

The side length of the farger square is 3cm fonger than the side tengih of the smaller square.

The combined area of the two squares i FEem?.

(@ Showthat &7 + 12x—27=10. X
«| |

a5 B

SR 2 C DRy B s S

B R L

oyt FCr 13929

T e O

(5} Find the dimensions of eagh of the squares.
Tho ot uge a fal and improvernent method.
You mmust show all your working and justify any decision that you make.

\JXC/,/

e

O AU
N

ZJ’WO@’Z:K—JO
35'%5213/5

Side length of smaller SQUATE = .ot

Side Jength of larger square= ... lf' e -

74

¥l
3

et .....................,,..,....................,................................................................,....................

B N ——







9.

{a} Factorise x? —2x — 24, and hence solve x2-2x—-24=10.

13

B C 29 £27 o T

X ek

4x—3-+7x+1 _29
2 é 2

X & i X3

{b} Solve the equation

T P A N D

5 6 6

76







44. Given that ¥ is inversely proportional to x, and that y = 4whenx =3,

{a) firsd 2n expression for y in ferms of X,
ol [
' ;)é

'""fff.gf_;:.._IL...__f_'_‘_'f_'f_fff.'.'.'f_'ff.'ffff.ﬂ]

U_., 1.2;'.'.'.'.]'.'_'_'.‘.'.'.'f_ffffffffff.ffj'ff.'fff.'ff_'f_'.'.

3

3

S —

2 A

(b} use the expression you found in {a) io complate the following fahble.

G-25

49,

e
LN

LY

s

2
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L

100 hoxes each contain 10 bafls.

45 of ihe howes are labelied A
They each contain 7 black balis and 3 white halls.

25 of the boxes ars labelled B.
They each contain 4 black balls and & white balis.

The rest of the boxes are labelled G
They each contain B black balls and 2 white Lalie.

In 3 game, & player chooses a bax =f random, and then chooses a ball =t random from that box.
fa} Completethe free dizgram shown below. il

Chaice of balls

-~ Black v~

Chotee of box

~= Wifhite

- Black <

T Wihite
(b} What is the probabifity that 2 player will select a black bali? 3
0yl +.015%0. 4 F 030X

{6} 1 alarge number of people played the game, approximately what fraction of them woulk
you expect to choose a white baif?
Circle your snswer. [t

I
pal=

1
5

B/a(/< = 0‘655

W&Zg/ = |-J 6/55
= O'Elrﬁ
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¥ Alwyn often drives from Bangor 1o Cardift.
He siways chooses one of buo routes for these joumEeEyE.
He efiher fravels through Rhayader or through Hersford.
The prabability that he iravels through Rhayader is O-F.

Sometimes he decides to stop for 8 break during his jomey.
Hie decieion iz ndependent of the route he take=.

The prolabilify that he fravels theough Rhayader and stops for 8 break is §42

i

g} Complete the foliowing fres diagram. i

Routs & break

{5} Calculate the probability that Alwyn trevels through Hereford but does not sfop for 8

]

C03x0 e 2O ND

82







19,

Furo of the cards shown above are selected at

Find the probability that
faj the p&:ﬁ af thie two numbers selectedis 12, K

34







3. Kake x the subject of the foliowing formula. 4

alx—B =xfc—d)
oax-abscx AL

 sx-cr mb/ kL
"'""""f."""""""""""M""""f"'W:ﬁ'ff_'ff.'ff_'fff.fff.ffff.'ff_'.'f.'_'.'.'f_'ff_'f.'fff.'ff.'.'f.'fff_

T gz —ab
A d

12. Make ¢ the subject of the following formula.
Give your answer in iis simplest form. {5l

_r_3e=71
c—5 3

c’d 3¢ = 3(«’ /
| c;(,/fﬁ) -7
cs &d- 7
A<3

86







Rashid owned 1 sheep.
Eifion had exaclly 4 times as many sheap as Rashid.

Rashid buys 17 exira sheep.
Effion sells 8 of his sheep.

Eifion still has more sheep than Rashid.

Form an inequality, in ferms of ».
Solve the inequality to find the least vaius of a.
You must show all your working.

21

B T

B Ry
o |

1

AT e

88







inaqualifies

13. {a} Unthegraph paper below, draw the region which satisfies all of the followmg
x+y% G J
¥ 3 + 3 j
x = -—«E.

Clearly ndicate the region that reprasenis your answer. 2

Do 3 4z 3) 2|0 2
e 3 Tk \‘j\

N

C»JO

2 L

G
e
™
N
A,
\h.
"
g
. -
™ o
. 8
=4
B 1M
TEN
(N
NN
| I
1 AT =
RN
. by 3
: %y
; ]
&L kE Mo e
ANy X Iy ¥
ul\ Q Y Y =
B i
A \‘ ~AY 2
8 i \ ‘,_[& I
LY 4 J -
b b 53
i 1 N3]
A
L N
=31 < N
. .
- My,
o 5 e
iis 20
R
w8
8
b,
‘i.
‘\
- - X
. = = ol
" e g {k i & £ B
N
"
Y
o
x
- S
h
- el N
]
q‘ E I
Rilen

iy What mthe greatest possible value of x such that 2l three condifions aremat? [T}

2

{ili What is the greatest possible value af y such that all three conditions are mat? [1]

»=
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@

(b}

5. (@

®

1
g 2 isequal to

-3

z
83 isequalto

L[S

| «a

Circla the correct answer for each of the following statements.

£

wit

af=
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1. A rectangle measures 3Bem by 26em.
Fach measurement is comrect fo the nearest om.
Cafoutste the least possible area of the rectangle. [l

R 552857 9 ISt

12. The sreaof a rectangle is 137 cm”, comect fo fhe nearest ent.
T width is 11 em, comect fo the nearest em.

Calculate the greatest possible length of the rectangle. -
Give your answer comectio 3 gignificant figures. 2]

By T S R —
I T o 1S T

94







F}% amd 5 are tangents i & cirele wiih eenire O
RPg =30
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Dimgram mof dreawn fo scale

i
Find the size of DGIR.

fiu st indicale any engles you eslcukite.
“ing must give & reasan for each stage of wowr warking. ]
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Points 4, 8 and G e on e creumference of 2 gircle, ceminz O

Niagram not drawn i

size of the reflex angle ACE.

Calculate the

O T T
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48, The line GH is a tangant io the circle at point ¥
5 Fhe line EFis paraliel to the fine GH.

The verices of iriangle EFY Tiz on the circle.
. EYe=ED"

Diagram nof drawn fo scale

Prowe that £FY is an equilateral tnangle.
Cive a reason for each step o justfy your proaf. ;|
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14. Points £ and Flie on a circle, centre O
3 The radius of the circle is 10em.
f The mrea of the shaded seclor is 65cm?.

Diagram not drawn fo scale
{a} Calcxaie the size of EOF | 3
N U ailh
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2399 =947

; (b} Hence, calculate the length of the arc P 2
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16. Triangle ABC is an isosceles iriangle with ABC = ACB.

Df'agram not drawn fo scale

P apd 1 are points on AB and AG respectively such that AP = AQ.

Prove that friangle ABQ is congruent fo triangle ACPE.
You must give reasons for each step of your | proof. L1}
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14, 555, SAS, ASA and RHS are rictations used to deseribe the conditions required to profe that
twn friangles are congruent.

IS = Side, A = Angle, R = Right angle and H = Hypotanuse]

The following friangles are not drawn to scale.
For each pair of triangles, circle the correct statement.
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ent definitaly
, noft congrie

niot necassanly

né;ment m@:gmemt congruert.  cOng
<58 SAS HHE congruent
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congnient /’ﬂ/eﬁnéieiy not necessarily

congruent:
HHS not congruent congruent
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congruent  congruent defimtely not necessanly
ASA RHS not congruent eonigruent
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in the follawing formutae, each measurement of length is represented by a ietfer.

Consider the dimensions Implied by the formulae.

VWrite down, for each case, whether the formuia could be for a length, an area, & volume ar nane
of fhese.

The first one has been done for you. [31

Formuia Formla could be for
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