What s ‘he value of 0. ¢+ 0.9 + 0.3 x 0.47

We have
0. + 0.2 + 0.3 x 0.4 = 0.3+ 092 = 0.U2

M\J brain woas scheduled 4o leave ad 1 F:UO0 and +o
areive ot 13:20. However, it Started Five minutes late aad
the jouraey jren fook 42 minutes. At what time did I
Greive
\+ sharted ot 1 F:US.

|3:4S + 20 mda = 18:05

IR: 05 4 22 min = [8-27%

ka" iS ‘\'lv\t rlmm‘,\pler wk(n 35"’4 12 'S J"Vl'JQJ Lb 7?
We have
154972 = 350000 + U100 + 70 4 2
= 3450000 + #xF00 4+ #x10 +2

Co Ythe remuinder is 7

Which of the Fol\ow.‘ﬂj numbers is  three less  than o
mulbple of G and 3 mor Hhan a4 wmulbple of £ 7

ML B) \F ¢)2v D) 22 €)%

We have
\?_:\5-3:°|-\-3 X
\}=2p-3 = [U+D «x

2M =24-3% X
22 = 25-3 = 1943 x
1% = 30-3 =24 +3 V

So +he oanswer s 17

In  the d“aﬂf‘m, the  small squares are all the same
size. What Frachon of the |arge 3quare s shaded 7



The ch "'f"aﬂjle has AMF H\c area ofF +he
SkaJeol Squﬁft. There are 3 ﬁc’an}lu

Coajrvcnl' o #+ in  the du'ajram. This Covers
an area etiw’valm{- to U Squares.

The blue Hriangle hos 4  quarke of the
areco of a shaded square. Thece are

Ly swch ‘l‘fianjles tn  the J;‘ajrm-

Tere are 9 shad ed 51umre}. The

unshaded  area s ¢7u.’v¢lea# 4o
GL+u +l =19

shaded squares: So 4he Frachon of the o‘l'adro\m

which 3 siaded IS \7,

Whu\ the Co“m.-n‘zj Frackons are f‘,‘} in  Fheir

|,‘n¢' which Frackon s in

corcect glaces  on  the nuwvber

He middle ?
-1 L -\ L -1
+ b 5 Y 3
We have

- \
e« Lo g <y
e eﬂ\w‘lakral l-ra'amjlc xY2 s fFixed in positon.
Twe of the  Four saall 'I'ﬁ‘anjlu are to be painted
black. |n hov maay diffeceat ways can  this be done’

X




\€ e ju)l’ choose  fronm the Corner +r:'anj,¢’/ Fhere
are ¢, = 3 ways

If we Choose the middle ’rr"an5l¢ ond &
-|'¢ ianﬂlc, there Qre 3¢ | = 2 w aa,:.

So in  fotal there are B+ D = 6 |
QM';. Ben and  (heis  are Shmd.’nj ‘n a row If A""J 'S

ko the leFt of Bea and  Ches is to the rght of
AM,, which of  these staje ments wnaustk be jroe 7

Corner

A) Ve~ s Ferthest Lo the leF#

B) Chris is Furthest to the r.'jlnl-

¢) Amy s in the middle

D) Amy is Furkhest Yo tne leFt

€) Nonre of the @ bove s 4rve

Since Chris 5 to the ri3H of  Amy, she 5 1o the lef}
of  him. So D iS5 tree

W the d('anM, ST B PﬁfM“cl o UV. Fraed x

not to scale A
x
iha
U My
L
134";7/ . \
g

33 SU\(){;lCMM"afj omglu, the 3“" anjlc is 130 =132 = 43°
and the red ongle IS 180- 1M = ye”.

Jik

33 (orrcrponalu'n, an,(u, bhe Ublve malc is alse 46°
(same o e red anJle)



not to scale '3

By oagle sum of 4 driangle
x = (80 - U3 - 46
= 86°
Which of  the Fouow.'9 has +he [argest value ?

.| 1.2
mirh B il Oden misg fuTe
We have )

A= g
-1
B=y
C:3
- u _
D-.'ixT—Z
€=ix% =4

Go the answer s D

A stakioa clock sShows eack J.'gi# by luminahiag wup fo F
bars in & display. For  example, *he Aisplays  For [, € ¢ 1
are  shown. Whea all the digil Fom 0 to 4 ore
showr in tvm, Which lar s used least ?



it N\
Upper (efd H

i B EJJ ovte tef4 | 1N

Bothom 1)
Lower ¢ SH HH 11

So Yhe oaswer s lower leF Urper cight| 1|1}
Mddle” |41y

The siY-M""‘m 51""" F"' bhe |°‘0")L|‘ro|s S-a- side Feam
consists of & 2-spet lﬂd,h'ﬂ'. 6 10- spot '“’lb"""d a

IH—S(o’r. 13- spot, 24 - spot ond & prne laol,l..'rd (on +be beack).
The owech number of S(JO+$ For members of Fhe $1uaJ
15 1. How many spots has  4he prac ladybird 7

gvppou +L‘ ‘)\'Ac ‘D\Jl)h.fd ku‘ N S'fo"'S- 'nnca

) 13 +2U +n
72+l0+l‘—l+ ?+ - 2
6
= n+63 = T2
=) n= |
Points P and Q@ have coerdinates (Lu) and (1,-2)
respechvely For which  of tHhe Fb“owft\J foss.'lplc Coordinates




of the porat R wowld “f"a"a'c APQR oot be [sosceles?
A su) BY (B O (-6 D) (-6 -2) E)(F-2)

l?
P
e o
e ®
4 ey 2 Y L >
0 Py .
@

C\—ucss (- 6, -').) LAS&J on J.‘a&mm.

Check:
diea)= ¢
d(?, (-6,-2) = ,‘(ue)ﬂ (un)‘
= .‘LH + 36
= {85

dQ, (-6,-0) = 7

So tHhe anjwer S (—L,—Z)
A line 5 0-2mm }hick. How long would j} have +o



loc }o (ovVer an Ovren oc

(WJe have

oNne 51 vare me"-«. 7

0.2 me~ = Zx|0-| A
= 2x 107" ¢
= Zx\O'“ M

So  the length  would have 4 be

l — = 1x ol
2x\0° Ly

- SOOOM

|(hoo3¢ three numbers From 'l-lu'f Aumber square, Mc'vt/.‘nj

One number from each row ond 0ne Nuamber from each Columa.
| Hhea M“""f'.‘) the three numbers "‘o,dl\u. hat s +he
‘a(SC”' PQSS:' L‘C PIQJ“( '- ?

I A
u[s]¢
RE

(ose: | chosea From 4op row
[xGxA=uS, I1x6x¥% = Y
Ca& : 2 chosea From top row
2xUxq = 32, 2x6%xF = Yy
ngC_’ 3 chosen Fror 4op row
IxSx T =105, IxYxg = 9¢

So the answer S \0S



Whot s the  sSum of the Six marked omjles?

A’ Loabel }he at\_g'ls as Shown.
We have

otbhrc =a+d+e =130

o = (R0 - &

S

' N p = 3b0-b

. A -.\ﬁ\, Y= 360-cC

) '\-_)z d = 360 -d
S = %0-e¢

SO 2x+p+¥+d+ € = 2(130-a) + 350x4 - (L+c +dre)
= 360 x5 - (asb+c) - (a+d +e)
=30 x5 - 180 - 130
= 360 xYy
= luuo’

A red'av\JV\\&r block of FuJ‘l,g measures 2 itaches by
3 jackes by 6 iaches. T wank o cub bhe block inato
cubes whose side lengths are  Lhole numbers of raches.
Whot  iS the smallest Aumber of cCubes T Can obkain ?
The ‘OA.,GSI' po”i'olc side leagth For a cube is 2
inches. To minimise the number of cubes, maximise
the  <sixe of eackh ¢ whbe. Ve Can Creatle three
2x2x 1l cubes A3  Showa aad the resk will be



Ix!l x |-

So Ythere will be 1 2x1x2 Cubes and 2
I x1xl Cubes 'For O {-o"'ﬁl of ' 5
ﬂ\c leHers J, M, C rcfresen{- three O(i{:c(r(nl' Nboa - TCro
dl'ty'h. \Nt\a’r is T+M 4+ C 7

J3J

MM
C C

ITMC

We haove
NI+ "M +J1C = looT+ 1OM + C

=) M+10Cc = 847
The maximum value of He left hand side S
$+10x3 = 98
S0 the only possibilih for  4he right hand Sitde s
J=l la Hat case, M=4 and (=8 So
J+M + C I+9 +8 = |3

"



’“‘c Po'.ﬂh FrQ, R,S "'C A Oro'er AlOAJ @ S*fﬂu‘alﬂl’ l:‘ne,
with  PQ = QR = RS = 2cm. Semicircles with dramedters

PQ, QR, RS W\J cp Joo'n 4o make t+he s'r\q’u shown.
WLO&" s +he oren 5“ H“ Sl«q,u?

pE=AL REZD

We have SP = 2x3 = 6, 5o the oarea of the
5"‘0\{“ is eo‘uul +o the area of o semicieele  of
rodivs 3 (: 6 = 2) Fl"’ the area of & Semicircle of
codivs | (= 2+2). C'Mﬁj;"‘ mow‘/.) one of the sman
emicirtles Yo Fil the hole in dhe  lorger one )

So the area s

lr 22, L . = 2
i‘r[3+z.11| ST cm

ﬂ’r ‘\(A“: -'u'mc, Boorwarts AcaJeM3 L\AJ scored all of +he
"O;n'l'f So Far in  +her  Gnnual  voakeh aJa.‘,\;{- Rdnjc Holl
gd‘“'- In  $he Second holf, each side  Scored 3 fbfﬂ"’f- At

the end of the match, Roarwarts Academy had Scored
407. [} {: -“u P o;ﬂ"‘- l'\/ LW" Ffac'lr'on of the p Via¥s ra the
Mu\'ck Was SCored I the uonJ kﬁlc 7

Suepose  that Boarwarts scored n poa'a"'s ‘a dhe Firsi
half.



The “'o-}u\ nuaber o‘-‘ po,‘al:v ra the madch Wwas
Ngd+3 = n +6

Boarwarh S LOnJ n+3 po.‘;d-s .

So
n+ = 1
5 (ns6)
=) 10(n+3) = q(n+6)
= 0a + 30 = 9a 3 SYy
= n=2y
HQI\CC ‘4“ MC"’\.OI\ QF po ,‘I\','S SCOICJ 'n "'l\& se COAJ
ot was
£ _ 1
30 S

ﬁ |"S¥ of l'tn nvmMm Lcr-f Contains jwo ofF €each Lf
'H\t V\UMLUS 0,', 2. 3: ," TLc +wo Os are nex} $o0 each
0“'kef, " L\l- "'WO l " af‘ SCF a fo‘.'.'J L‘j O’\( numLcr’ "‘\.C

-\'wo 25 L‘O +wo nv~b urs, H,.‘ $vo Xy Lb J-l\rec
numbers ond  the Fue U "3 Fovr numlers. The 'St
Starts DU, .. what s He last number?

P‘ﬂ(vl the SC(QAJ ? AAJ y :
3 u sOgvang
There  are  fwo ways  we  Conld plae  Fhe 2% :

3 u sguvgug

2 2

ng-, evr‘ol( p |0l&¢ Mct\"



3 u 2 32""_—_,[[3

Now there i$ Nno number whickh can 90 ~
red Spoace, co  MH.s s fMPoSc{Hc.

the

(%C Green ‘:\a cerment

3 u 32472 (]

Go the last number s |
0“‘3 one  choice of the o\.‘gil' d gives o prime
numbte  for each of  the 3-digit numbers reod ocross

ond  downwords jn  Hhe A,‘ajram. Fad d

c
1 d 3
7

‘Sd7' has oL'g"' Svr ‘Z*J, so d canmot Le
a Mulhple of 3 (ie. not 0,3 6 o q)

||J3‘ has 0!(3'1‘ Ssve~ Y +J, o d cannol [ 2
more thon a  mulkple of 3 (ic. not 2,5, 8)
\c d: \ , we l«ave 5‘7 = 47 % W (l\o“’ {)fr'r‘()

‘c A--"'/ We L\a\/‘ Y3 = 13 x L (I\OI' Pr,'M()
S0 the Of\‘j remaining  opkon s d=7



'nxc al.‘vfm shows a Sa'uarc with srdes oF !enj}—l\ Y
divided inh 4 square with sides of leaghh x  ond  Cove
Mnjrvm} rectangles. What s Hhe lenJ*# of He (0agee
side of ecach fCC“'a.vu‘Jle ?

The shart side oF the
ucl-aaah- (eackh ©of +he

g y i block sechons Sshowa) has
p . lengH
2 Yy-n
2
v So the lonj side
| Um',\r«lu’glxkd) hos le“ﬂ“"
i [ TR Ry
| = 7L_+g
R

The Poﬂ" 0(: o book are V\w\n(aen.J I, 2 3 ...
o dotel, it fmkes 352 digits to aumber all Hhe
prges of the book. What s the numbe, of the

\ast poye 7



a

tota) of 9.

+o "A', 'H‘"]

q+130 = 189 digibs.

The pages | 4 4 wvse | Jdvgit €ach Cor
The poraes 10 &o 14 vuse 2 d.‘ail’s each.
We howve
o s n ¢ 49

= | £ n-9 ¢ 90
o Yhere are A0 kwo -digit numbers. la
Contrilute  A0x2 = \S0 J\'ﬁih.
Tus Far, we have GcCcovnted for

SuppoSc Ht  4here Gre s
Contribute o tobal of 3a dl‘nj:k.
So  the ‘-o“n‘ nurber of JCy‘\’S i

194 + 3~ = 352
= 3 = (63
= n = 22|

wWe  have
100 = Isk  3- digit
ol 5 2.d
\a4 -» \ooth °
200 = (ols¢ o

20l = \02ad

299 = o0tk
300 = 20l\st

220 = 221is¢

p e

(A

Q. J"ﬂ’.* numbers . Theq



A piece  oF  poaper i the shage o8 a polygon s
Folded in hatf aloag & liac of symmelry. The resulhag
Sl\apf. 15 also ('O\Jet’ in b\a\F, aﬂm'n alonj G "'ﬂ‘ oc
5‘3Mme¥rb. T Final shape is a ‘M‘a"@'f- How aaay

‘)ossiLﬂf"'\'cs are there for  +he number of sides Oof the

on‘at'na\ polygon ’
Suppost that & polygon has A sidess IE A < ven,

e Can  (reate a 'l'nc op Sb/V'MC""J between 2 verh'ces
or ‘od'ween $he mn’Jpo.'nl-s of +¢wo opfos”t 5,‘¢l¢s:

P 8

\n Case A, a(l{-er r’buff‘ﬂ, the new fﬂugov\ will have
('_‘;ZZM 2 = Q-1+ 2= § o4l verkices

half the aumber of Tﬂ“ Hoo verheces on  Fhe feld ace
verthices not inclvded ia included in kot o€ #re polygons Creakd

the fold
\l\ (ase B ﬁcl'f/ FOH.‘I\,' the new P""J@‘M w;" lf\ﬂVG

N + 2 vertices
T

(\mlF Be verlices of  Fhe original pelygen, plvs  twe new
ones Qre Creatcd)



F n S odd, we (reate o Irae of sammc-[.ra between
ODae verdex  and  Hhe middle of e offos;k (olJc'.

AFter (—«\Jing, the numler of wvertices in  tHe nev

cohﬁOn T
n-1 3} 2 = n+3
2 2

r

half  the number of the one orgnal verfer ad Hae newly
Vertices a0t included in Created yertex iavolved (a fhe fold

the fold

Wock  backwards @ suppwe  the original  polygon has o
dges oud fhe second pelygen hps edges. The Finol

I“°l'330n has 3 40'59.:.
\Q e Fraal co‘d was +9{" A, then
3= f."_i + |

)]

3 o3

(!

=
= u

Ficst €ld A = Y = % +1




Fist €l 8: u= 347
=4, =1
2
= n=14
Ficst Gold € - U4 = ned
2

ﬁ%:n.,.g
= n=z=S

If te Fical Fold wwas +ype B thea

- m
2 1= m
2

= m =)

UL;CL‘ l.s l'MP 0SS, lo'( Since P P ol,a on munst lLave al
least 3 sides.

\¢ the Fiaal Cold was

+7f¢ C ‘H'\cn
3 = med
yA
= 6:m-&3
D mz
Fl‘(S{' COU A 3 = %-\-\
= 2:=nN
2
= na=Wk



Ficst fold B 2 =
=) \

+ 2

-
-

Al
T
a
2

= ac-? ienpossible

First fold € 2

=N+3

2

= 6=n4+3
=) n=13

Sv we have H.e F"“"“""j pon:b:’l:‘kes
Heace He answer is |

: n=3/qls./‘



