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AT B P E I

ol

33} 59] Apelel]l 9l Wl o] =AE X ghal
3454+ X =8+ X o]t}
ol wetd YR S AYUTE oS3} gopRith,

o

3 X513 X|5

mEba] AR Fh] S0y A= 30|tk
= (B)
25.
ol 7] 3x3vhE &% Feolth vhizlolgt= 1 ZF A3 do x5 o] =
HEd AS oot vpls vtee W oy 7R S 5 AN, dolrH A
oF 712, A&, a8a A 7A] jho]l ZolXAl W 3t A 7hed gl A #oh
o]t}
wEbA] T2 221 97F Zhedl gl LAl FTh
Ex)

3113 |11

171 9 1

7/ 5 15
@ (D)
26.

] P Fé

2151017

il E

615 70
o] LA E ZF zhl 2291 A5 ke +FH S = A M Fasioh
AR 4 = 9], gAY e HES AL e JdE A= 1 dF%I 9%




[AMC8 3|X|5l0]|Z]

AMC8 HITCHHIKING

webd, &3 go] 2AE ¥e 4
1|3 7
2|5 |18 |17
419 |19 36
6 |15 70
MAE Fro] So]7l= 4= (90|t}
= (0)
27.
iy
2
3
o] A= 2+ 3 do £} 1, 2, 30| I HA vlo] ol 7} qivh LA sl 9l
= e o go gl 2% ol § gla, 28 do g 1xE S0l F gtk wakA 7FEw)
ZHo 5914 = U&= *x} 3o]t},
= (0)
28.D
1 9 5 117
31815 9 13
4 | 16 27 | 11 | 35
o] AN E A2 v F ARE Jde AEY AAE o} e A Fa3it
2o 9o Qe FEL Masind 155, 359, 4511, 16535 55132 & F 9=
g, o] 5 25 (FRA A 22 = (3 HA Azke] £21) x2+3 9 2+ & Qloh
wEbA] AR E o] Q= 7He] A= oo &= 8x2+3=19 1t}
= (D)
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Examining the Problems

[ =



I. 7= 23} o]gj3s}7]
@ % g, B4

v =5 A F AR UE BAE 13 A9 7E lol. AH= Ay Bl Soli dy ],
198 E 52985, 1008812, &4 F= dolv W2 A 3o glS Aok (Faz wakzad 288 A
Hv g dejgas g, A HEskA @olA e AS sha, ek 19284, 1953
W, 19634, 1976, 1995, 20031 5 EF 6xt#|vrol] W= =] efopx] Y 4AFsiAl AKX
3.)

1) STATES OPAMERICA.

122 1008 Es} 2 gtoz Ate] .

&7 = Penny, Nickel, Dime, Quarter?] 4 &F7} 1. Penny= 141 E, Nickel 541 E, Dime> 10
A E, Quarter= 254 EE YER. (Quarter= ¥ 1/49] 58 zEal 7] wtol, 1€ 9] 1142 7]
St £S5 Aok

Penny = 1¢
Nickel = 5¢
Dime = 10¢

Quarter = 25¢

71E EAE & W BoFEs

et

Al

ol: AMC 8 20109 % 7 A
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@ #o]

W el wel Seuetela] 24 2= AE Wl glol. Seltebs AR ASHAA A
B3k mm, cm, m, kmE 23l 9o}, HFo] = o1 (inch), ¥ E(feet), oF=(yard), "} (mile)S Il
AA. o] HHES st H%e emyt kmE YER] B b ol

Lin(inch) =2.54cm

1 ft( feet) =30.48cm
lyd(yard)=91.44cm
Imi(mile) =1.6km

% OEA om, m kmE SBASE %A @ ol E ekobd HLRE e 7l
YEAAW, 234 W %A Aok 223 AMCel = A BseaE tex sevr

%99 S 9 FaE o

shAIRE SAlE . LAl EA1E = 7] wiEel o] AWE S Ystal e Al F& 7ok
1ft =12in
lyd =31t
1mi =1760yd

® H o
Yol Sgyetel A A vE(m?), Ai 220 E(km?)et 2ol o] 3] E(square feet), 2=7|0]
ob=(square yard)Z YERY. I, ggolr} WL wEgs) tiFe AU WA welv) gld, ol
o] A(acre)of. H-& AV|E FoFS Heof H HLo Y w4 A AolA.

1ft*(square feet)=929cm* =<F 1/36%

lyd®(square yard)=9ft> =SF 1/4%

lacre =4047m?* =<F 12279

of WolE EF 277k AW &S 23 2lE AT opold FAW sPeel Ao gA
1oz o ;

@ +x=
oA s 225 S (F)E FA 8.
5
C=(F-32)x=
( ) 5
F=C ><2+32
5
shA o *4Ml7} Zt 7z} Z=3ro| A Fahrenheit®} CelsiusZhe o] &S H-27] €A oA, AANA Y vlHA
F2 Age A 4R oAE i Fuy e staol A WA wjg u AR e} s E WEks)

135



T 2 ol EA WolE & Aok 2% AT &8 TAR EAE JhsAde] A7) wEdl dol
T =204
® 7]1E}

FA @9 E 22 (ounce), = (pound), ©=(ton)SZE FEA] .

loz(ounce) = 28.35¢g
1Ib(pound) =160z = 453.69g
Iton = 20001b =907.185kg

53] T9jol = 2 E(gallon) = AHE-31.

1gal(gallon) = 3.8liter
ol oo I} Al Afo]l=re Eubeke}t vhE AlAFE ZEA AL fle]. ‘Size 03 o] FE] =4
3 ZE AFE LA W7 Size S0AA otra # Fufjsof B of gol AR w=o A=

At TR AbrEol Ban, Wil Alghgel Wk By Abelzr) $evdng gz a4 o
o}, oA E AMCST} W2 A7ho] gl A ol o7 ME wEE a7
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>,

ol

o

2

a1 2
pic)
filo
4r
o
i
jn)

0

Ir
¢
2
Tl

0

ol
N

1. Ratio
AMC8A A 1% # A5 Y= A F st B Aok HE EojRH HE Hol AB
EE ABS FER ot 497 weh b Wk AR sfokstn ¥r} B2 ok sk A
gol 92 £ 9 A Pob aYUM AF o714 A FAE WU doRE ¥

71ofetaL Aade A 2at

A
A to B=A:B=—

B
Ratio + 2%, ¥ Y ze yHebd = Jd=d, BE FAol ‘ratio of Ato B’ 737}
il EojH = A97F ol 1Y uf, ®7F of= ol Qlojof sh= A YA war e 9
= ATk 9]9-2H

7EEAE AW R, o : AMC82008dE 6% #A)

Aol K ratio of [the area of the gray squares] to [the area of the white squares] & T-3}2}al = o]
AA? ol Yo} = FAUE 3HH A ‘the area of the gray squares’ ©] 3L Bi= ‘the area of the
white squares’ 7} 2 Aok 1B R -7} ke g

the area of the gray squares: the area of the white squares & & E7} = 21 #].

ojfldl ol ¢ EmRE Ho] e AlE A¥RA o AMC82008dE 231 A

ol A% Bzt Y E|Z ratio of the [area of ABFD] to [area of square ABCE]ES -3}t &
ofqA? ol Yo} = FAYE A AT carea of ABFD’ 7} 2 A3l B ‘area of square
ABCE’ 7} & Aol a#l2 =2 97t Fate g2

area of ABFD )
o] Fe7t A,

area of square ABCE

2. H FAYR
e FetEAdl wa olwd e dgats BAZE UE wot slel dapl, o), Fal),
w71 date d 5 o, AMES UHSTE 3, B & A, B 4 s 34
2 ol LAV s wels 2o wAo FolE VI &

AAE 3 ¥ A H A} o AMC820073 % 199 EA)

o] EAINAE ojwdl Akl HAHS YEhU I glol. of| EAle wo] Hata|M A3shH A
o717 AU EAE FES
aYgE o] EAleE F dAN

3
2
52

A

3l WA 7} ‘Square both of those integers’ + A5 7+
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AMC8 HITCHHIKING

[AMCS8 8| X|510|Z]

AFshs Aolar, F WMAZ} “find the difference of the squares” #|353F F+ F=2] &5 3= Aok
s AAAINE o] F GAlE= ‘and then’olBte WE UHA Jiz, T £=HE L 5 Qo] o)A
H ZAE ¢S "W ‘and then’¥} e Wojo fFolatwiA s Eoid HAFvE Hojd 4 9
o 7{0]:

=

3. mEi wols) QolE BeaA 2]
7FEA ol H FSHEA S A EojHi= wojEo] glojA sl A9 glol. 3HA
Tk ol Aol FAlE EUd & glofok
T2 oldd g5 AT A WA A9TF Wol (vheF A F& de wiEs & gle
T #HA gojgtd GAs] AlF Aol I th f9jof HAA?) old A BEEE To] A
& A7 AR T3 g B Al AUrke Aok vt I do] §lolk Al EF S AL
Y 7H
A S 3 H Ay H A o : AMC82007d % 229 FA)

o] iLAINA lemming®] #7}? thE A HSHFH EE2F dolrl yeopa F3d Fx QS
Aok Z=EARE lemmings Y HAL & EAE vk B 28 S8 Fio] ofYde= A
& AAA? Lemming®] Y-3lol& 3ol 1 Aol FArbElal Azetal £AlE Eolk=
Z oY FS 819, (lemmingS ‘YU FHE S=dtha )

oAy, REF "oy I WAL Yol ofF3EA g TAE F 5 Jdue A, & 5
21?7 AMC82 Al7ko]l Yy ek vk, A7l Al F3etA da 3td =2 & $AE
FojprtH =],

4. As much
olHo| = ‘as much’BF= Wo| 2ol EA S thallA] AHEA. ‘as much’s FAA A 7HE 2
o= Heldl, B'& X as much® & FE|Z 22ojx Folo] H wjRIAE < F7|% & o]d
ool U2 Fo7} Holl y Fojo] X HiQl 7%, FHol| v Fo]7) kol b2 Foo] X nj
Sl X AR kA 23] 9 FAL
A and X as much B=B+= A2l Xujo|t}.

A is X as much as B=A+ BY X#Hjo|t}.

3 A 7|E BAS 58 A9 EA o :AMC82008E 1H Fx]

o] 7)ol A FolZ A ‘twice as much’ ©]X]? o] W& ALLF|A S Ao & = NGl Ho]r] o
2 = Aol AAES AdHF 9o, ‘as much as’ 7} oFd ‘as much’ 2t YERG A HH 9o
A TR T A Foll A WAl AS AFEElof ke A & Qo] T mEW, Av &
Aol & Fdlo]al, Bi= mol7| 7ol & Fdolok Y7t ‘rides” ol & T 40| ‘food ol & =
o] F= wjgl= 24 & & AAA?

a8 F oA ASE dA g HE A AuEab 9 AMC82001d % 8H FA

. ‘as much as’E A oy7zt F+

‘one-third as much as’ 2= W= Granny Smith7} 7}31
A 7o s]FsAA? el b2 ‘Anjou’ 7} Aol

=} Elberta’} 7} =&



afFstar, Fell Y- ‘Granny Smith’7} Bell aj @3 of = ¢S A2 Anjout 7421
=2 Granny Smith7} 7} =9] 1/3 (one-third)2H= 24 & 4 AZA? I tHHE ZA7F &
o flo] &4 7ok

o]x & ‘asmuch’, = ‘asmuchas’S Z A EWH FAE F= dof & IEE IS5 5 99.

5. Possible
‘possible’ 0] e} Toj= o] ZA| Hiof &
7ba EAE EU HH EAY 23S wEShE Heolu A9 8BS R Qo] 1Y W, =
o)1 =
TS5 ©

Al ZA2] ‘possible’©] = T 7F LA | ol &l Hlof &
‘possible’ > 7}sslth o] Szolof T1EjA] o] ©olvt ULtW HE 7S wSshe gol o
2] ek =ol7]e 8. oAl 9] dllof 3 A ‘possible’ ol oWl o] o] A& Aok

of| & E0] ‘greatest possible’©] 2} STt 7H5gt Be- T UMY & ©S wEke Al HAA.
1% FAE 3 A A EA o tAMC8 20099 % 19 EA|

Aol HW ‘possible values’2hi= ES F3 xo Eo44 F U= U oY LS dyTa
Aol o] LA Ze Agole Al 7HA Thse x9 #hel F§S ek Al E
OE EAlE AW EA o :AMC8 2008 % 179 EA)

LA FoAx] 2L <z} WMo dolrt Aarolal =4 dolrk 50 Q1 HApzFEolof 1] aL
el ‘possible’ol 2= wolE Ww o] & WEHEH= AAZAFe] o AYe L F sl
I possibleo] &0 U= A FIsoFNA? o] oli= “‘largest’SFal ‘smallest’©oF. 715
ANzt 5 wol7t 7 & 2 2 AL EAlAAE 59 A TshEkal skar §lo].

% ‘possible’o] = thojoll 2HS wHA WU B
WA JH ES e A e & A2

o7IM= v 7hA e = fFdoly s dolRof & EEs Aol oA
o=

AMC8 TZAIE F= Y EdA ol

pus QF
2 olaal A oA Bult AL fES U Ade FRaA OE doly
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=

2 golo} & 53} o]

EAE E 0 22w dAdg o HE $o)E2S I oz W A ol mE:
gl Al WA Lo o) Ha 9 g F QRS FHEA
Al cylinder : 9%, 9715

commutative property : a3HHZ~~ Fo] 2 o]0 =

. 23 3 _
absolute value : the distance of a number from zero on a dH. ath = bta.

number line.

acuteangle: 0 & ¥t} F31,90 & Wt} #& 7} Dd

acute triangle : o7} 4744, distribution property : EH|HE~~ Fo] 3 7
addend : 7} Tlsh= o] Abel| A ukAY

addition : 54}, decimal number : A% 4

area: FHREF ] WA, degree: &%, 7%, A% 59 =

ascending : @5k ~~1,2,3,4,5,6,7.8... denominator : ¥ %~~The number below the bar in a
Associative property : Z¥WE ~~ 3Fo] 3 7| fraction.

o] Ato A kA descending : 3}73le=, 8o WA,

average : 4. diameter : X5, 27, d=9 Hj&.

axis: x| =, dividend : ¥ Al <=,

abdicate : v. abjure, renounce, resign, surrender, and yield divisor : A<=

difference : 2 =9} 22 =9 Z}ol,

divisible : 7ol A], R =, Y x]7} 02l

Bb division : the inverse of multiplication~~ #7412 & AAk,
bar graph : =o] 12>, A
base : W, 71E9 WW, Aol R EE divisor : A F~tF=

FH-H c2o| A, base = C ©|t}.
billion : 10 & 1,000,000,000

binomial [trinomial, polynomial] expression : 2 2], Ee
3%, v edge : ®A9.
Cc equilateral triangle : 4 4H7+3
equilateral : 52
capacity : §-3]. equivalent : &2, &4 AMZo] WA o] e
cardinal number : dvly B2 & YEd = F83 estimate : o] €38}l F43}o)
4=. 9 dollar. expanded form : 1 7] 2] ~~ 635 = 600 + 30 + 5.
chord : &. exponent : A5, Ay, A7, 5
circumference : YF¢] Zol. equator : A, AT 2%,
circle: 9.
closed figure : %3, Ff
common factor : F&IAF, FFF ~~ factors of 6: fraction : £2=
12,36 face: =3 ¢] W,
common multiple : 3l <*~~multiples of 4 and multiples factor : @17}, 1%, OFZ~. the prime factor; 2Q1Z5~~
of 6~~ common multiple is 12,24... 2e0] o2

composite number : A whole number having more than
two factors. 5.

cone: Y&

congruent : ZL71¢} FEf7t wLE, T, b,

4% Gg

fraction : ¥5~~ A3 £ FES YeElyE
flip: 913, WAL, HH7]

congruous : A X|3t=, x5}k, Fe greater than : > ~~8>6
coordinates : F A GCF : Greatest Common Factor~~ ]t & 2=

cube : JHA, ASHA.
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[AMC8 d|X|5t0]|Z]

Hh
height : =°].
hexagon : A polygon with six sides.

i

inequality : -%-2].
integers : g4,
intersecting lines
point.~~1L 2} |
interval : %9
glol A9l |
inverse operations
Al siale] dAdte WAl
isosceles : 2 5 9.

isosceles triangle : 7 7l €] ®o]
induction : g~ SHH

lines that cross at exactly one

Aolel A ey, ol

LI

less than : < ~~ KT} 2}

lap: 71l A1¢] g w4

like fractions : ER7} 22 B ERE B
line graph: A 1=,
linear unit : A&, o]
=AY 1yd, Ift, linch.
line segment : A1,

line symmetry : At 3. A& 7|Fo2 SFo] M=
gEol He

longitude : A

latitude : 9| d~~parallel~~#-2 Wk 33
least common  denominator : 3
TEEE( Tue A, Zad Jid)
LCM : least common multiple~~ Z| 2385,

lozenge : THE =

7FE, A" sl Aol

o
oS

Gl

M m

mixed number
YEh &= 24
mixed fraction : &<
meridian : AL A ~~ A F
Z ¢~ longitude ¢} #T}.
mass : & #F~~ The amount of matter in an object.
median : The middle number or the average of the two
middle numbers in an ordered set of data. & %%k

mode : R, U] 3% Fk~~representative value

mean : ¥

median : 5% %k,

multiple : ¥4, ¥W5=2] The product of a given whole
number and another whole number.

AMC8 HITCHHIKING
multiplication : 41

multiplicand : ¥4 axb oA a S T3

multiplier : <3~ axb oA b & =3}

million : %} 1,000,000

map scale : &~ AzAAE S A=A A7 Alo]g]
B &~

N n
nominator : A A}, AW}, FHA}
numerator : #2}~~ The number over the bar in a
fraction.

negative integer : =2 A4

et: A%

nominal number : 5 ¥, 425 3 59 A&}, Al
A3 AY, WHste <A

number line : =2 A,

numerator : &4},

Oo

obtuse angle : +=7}.

obtuse triangle : &2 423,
octagon : 8 Z+3.

opposites : XA, YHES 7T
o] HE 4, FEu a
e T

ordered pair: =A% (1,4).

ordinal number : $1x4, A& Za|F+= F~~ John
is 4th in line.

origin : (0,0~ A, HFxEAFHAA, x F3} y F
A,
outcome : Ao, A T Ao Fe

T ok S,
oblong : AA}7}

Pp

palindrome : ol 58 ¢lo} FoAFEl ¢ ot
7L,O_ _/,:

perpendicular : vertical~~ 2 2] % & o] F&,
polygon : tZ+4.

parallel lines : 3 2 4.

parallelogram : 3 3ALH S,

parenthesis : 223 @4 F3

parentheses: 223, 24 #3

pentagon : 5 213,

perimeter : =3¢ Edo] Zol.

perpendicular lines : FAS oF& AHEE,

(ehx 3 y 5

pictograph : A = 9= dlolH S AlEoli,
a7s o] &3, e L Ee i

plane: 4.
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AMC8 HITCHHIKING

[AMC8 6| X|510]|Z]

point: HWoluf, &7k A&

polygon : D} 713,

polyhedron : THAA] ~~~ A= ] 7} Wo]
positive integer : 2] A<=

precision : 4H g, g

.

v
o
=
rr
ol

prime factorization : 4914
29058 40 = 2x2x2x5.

prime factor : A%<

prime number : A5

prism : ZE|F~~ URG ZIF, ARG ZE,
5741 ZE|F2 0l oo Hag ol EAIFh
product : A A9

proportion : H] &,

protractor : Z}%=7].

parallel : 9%
parallelogram : 33 3§ A}
positive integer : %]
plane shape : ¥ % (&

Qq

quadrilateral : A polygon with four sides.
quotient : 3k~ Al Ayt

\.-' 034., 'y
) ot

Rr

radius :
remainder :
A=BxQ+R.
ratio : proportion, rate. H|£.
reflection : o] ¥kAL FH 7]

regular polygon : AUzt~ =
RE 74 A7|17F #E 94,
rhombus : 7}& %

right angle : 22}

e
el A el B, SRR e Eo];

eI

wel o]}

right triangle : 27} 4+7}+3.
rotation: 3 H& 7|F o
rotational symmetry : 3] {3 &

p s

721g S AAAA, FEo

o?.L -

regular triangle : 7 3+2+3
ray: & A~ m}x] o ago]| A e wek whAx
rectangle : 2AM2+E.

Ss
solid shape : YA =3
square : FAH2+E

scalene triangle : A< Zol7l B5F thE A7t
scientific notation : 8% 7]4=%~~1,200,000 = 1.2 x
106 9 #3454 T3,

T

similar figures : S

subtraction : 4]

scalene :

142

ok

ﬁ

simplest form : 7 7V bk F
solid figure : YA
solution : 3f], WA 2o &

sphere : -

square : “JAH2HE.

square number : 2}7]xpal 9] Al

square pyramid : A2 ~~ AA}Z ] Epn| =
square unit : @9 GANE~~ 1 ®2] Zo|7} 1 X,
lem.

stand form : &A=
wd gk 24,324
stem-and-leaf plot : 21&7] 14,
subtraction : %Al

ek &
1=, 3 2k 17,

0 HE 9 7HAE o] &3)A,

sum: &

surface area: A7f=ol] thal AAH A 34
survey FRo tE AHAEXA, AR A7)~
ZA}atT

Tt

term : 3}

trillion : 1,000,000,000,000

thousand : % 1,000

tally table : Wl 132 F~~ w5 ©9 %

tangram : 7 7lo] tpAF o2 o] F ozl HAZE

ko] HE

ten-thousandth : &5 4 A #2]e] X &. 0.0035~~
thirty-five ten thousandths.

tenth : decimal or fraction °l| 4, Ipart of 10 equal parts.

tessellation HRjolFeme AXA Q= Yo
HHL 2= A.
thousandth : a decimal or fraction that names 1 part of

1,000 equal parts.
three-dimensional
Z4o] 7tsst YA
ton : 2000 pound = Iton.
trapezoid : AFche] %,
transformation : ¥ 3J o] -5

g elE
3] HolE.
H =Y, A, Bl

*
X

TR AR, =olel A W

reflection :
rotation :
translation(slide) :
tree diagram :

E k=4

triangle : 412+,

triangular number : A4~~~ 1 3 6 10~
ArEngon wYL AT we) 5
two-dimensional : 2 7}x] Weow ZHHo] 7bEd

FAEP |
trapezoid : Athe] &

Uu



[AMC8 d|X|5t0]|Z]

AMC8 HITCHHIKING

unlike fractions : ®57} A2 oZ 2 7 o]49

B~
T

unlikely : J& A A &=, 7Hdol AY gle

having a less-than-even chance

Vv

variable : W=, X4

Venn diagram : ¥l Tholoj @l Hglol| A, 2ol
a9

vertex : %4 %

volume : -3

Ww
whole number : 4~~~ 0,1,2,3,4,5~~~.
word form : two-hundred fifty-seven.

v}E-5; lozenge, rhombus, diamond shape
% Y A} S parallelogram

A A7+ 3 regular square

E}13; oval

21 21}7}¥; oblong , rectangle

102} ; decagon

8713 ; octagon

62, hexagon
57t 33; pentagon

A circle

A E.; triangle

A A ; straight line
214 curved line.
U, screw

¥ 8/ ; parallel line
A Z}; right angle.

ol Z}; acute angle.
Z}; obtuse angle

WA isosceles triangle
A

2l o

o}

A ZH(A 5) 715 ; triangular prism.

il
}7+3; regular triangle
2] &F; trapezoid

(»
¥ &; cylinder
AHZH(U &) 7] 55 quadratic prism
ARZH (A BL)%; triangular pyramid
AP A; regular tetrahedron
A= circular cone
45 A); cube
57}7]-; hexagonal prism
; sphere

X X
X-axis : x .
x-coordinate : =1%ol A9 x A&, (3,4)°1A 3

Yy
y-axis : y 5.
y-coordinate : <=4l A1) y AR (3,4)0 4 4

Zz
zero property of addition : &5, 0

2o o 0% HebH 2 FUF Ut 4+0=4.
zero property of Multiplication :
WA olw o 05 ek, 00] Hrh
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KGSEA Math Circle ©|13}¢] A7F

rdolete 3] ZeAES
oz ARA Hh FPoEA A
R e ok EX g Jlgel4 7 .
RoW ThE WSS wHo] BAEC Hi AL & FolA
A Ases FAR FHoR 2& At Bl 1YL
Agatt wu ofel ol WATh Jbg HHE AVl Fr)Hom 4L Am AFS do
o] Ui gEa. Iy : ¥, Falo
F UEd 5 UT FusFa 25 ga, g,

=
fr
i g
o,
<
by
)
[
il
O,
o
ki

o

AL Azlkets Hge] AAPE AntE FEE A Ak B2 g4 &% Aejga
Zte s IARE, ARG A oldow 6ol ol FAWE 1S A EA sk, el g
W&ol o AS A3 A7, oA, A5 24, dd 58 weEs 32 B2 mHe] day
O B3 A AR AR FERA dolas O, e s, AT Kl Somye] =
S e 2% APE Zlan, o] Wil Zak FHIE FEEY] ¥4, ¥F vk BT dEith A
Ao} mixet o o] 2w Wi VIR Bt o] FHEE FHehe AAHS 1wt Fd =H
gouls o Eojok MY A guh skt R A HiE el A4S zta 4] 2es st
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*Chapter 1 Problems

1. 3x+7y =15, 4X+2y=20.Find X and Y.

2. A+B+C =4, A+2B+3C=7, A+4B+7C=28.Find A, B, and C.

3. X =3X+2y, Y =4X+9y. Express 7X +8Y intermsof X and Y.

4. There is a 49-year-old father and a 13-year-old son. How many years later the father’s age will be 2 years
younger than three times of son’s age?

5. There is 200g of 5% salt water. We want to get 10% salt water. How much gram of water should be
evaporated?

6. Sangwon distributes pitches to students. If he gives three pitches per one student, there remain three. If he
gives four pitches per one student, he needs five more pitches. How many pitches does Sangwon have?

7. Last year, 1800 students were in Chung Sol International High School. This year, the number of male students
increased 8% and female students decreased 5%. 1814 students are in Chung Sol International High School in
this year. How many female students are in Chung Sol this year?

8. There are 20 chairs of A or B type. The sum of the legs of 20 chairs is 67. How many A type chairs
are there? (A type has 3 legs and B type has 4 legs.)
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9. Sang Jun takes 10 days to finish his work and Da Yeon Takes 15 days to do the same thing. How long does it
takes for Sang Jun and Da Yeon to finish the work if they do it together?

10. The original price of a product is 140% of production cost. Pete sold the product at the price 100 won less
than the original price. If he got the profit of 200 won from this trade, find the original price.

11. Joon Hyuk mistook 3X—1 for 1—3X in the process of solving an addition problem. His answer was
2X+ 3. What is the correct answer of the problem?

12. A=6X+3y, B=X+2y.Whatis 3A+2(A—B) interms of x and y?

13. Joo Yeon bought a notebook which is 1000 won using the half of her money. How much money did she have
before buying the notebook?

14. Someone mistook X—5 for 5—X in the process of solving an addition problem. His answer was

2X+1. A isafirst-degree term and B is a constant term of the correct answer. Find A+ B

15. Inha mistook 2X+7 for —2X—7in the process of solving an addition problem. His answer was

(—3Xx—11). Let Inha’s answer be A and the correct answer be B . Express A—2B as a polynomial of X .

16. A 20cm candle melts in a speed of 0.4cm per a minute. Find the length of the candle after 15 minutes.

17. The degrees of two polynomials X and Y are both 1. The coefficient of the linear term of A is —3
and the constant term of B is-4.Let A+ B =5X+6.Express A—2B as a polynomial of x.
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18. A basketball team scored 102 during 4 quarters. They got 48 points during first two quarters. If they scored
two times more in fourth quarter than the third quarter, how many points did the team score in the third quarter?

19. Phantom the master of opera house requires 4 won for men and 2 won for women. Today 15 people visited
the opera house and phantom got 46 won. Find the number of men and women visited opera house.

20. X+15=5X+3.Find X.

21. Sangwon removed a cup of 10 % salt water from the 500g bottle which was full of salt water. One minute
later he poured a cup of 4% salt water in the bottle to make it full again. Then the portion of salt became 8%.
Find the capacity of Sangwon’s cup.
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*Chapter 2 Problems

1. Julie plans to earn some money by babysitting. She works 3 days and receives $5 for tip, while she earns $10
per day. How much money she earned by babysitting?
(A) $20 (B) $25 (C) $30 (D) $35 (E) $40

2. A tangerine costs $1.3. To buy 7 tangerines, what is the minimum number of $1 bills that you need to pay?
(A)9 (B) 10 (O 11 (D) 12 (E) 13

3. Mark refueled his car, which runs 1km with 1L of gas. He drives for 10km and filled the car with 25L of gas.
Then he drives home for 53km, and the car exhausted. At first how much gas did he filled his car with?

(Suppose that there was initially no gas.)
(A) 36L (B)37L (C)38L (D) 39L (E) 40L

4.1f amb =ab —a+ b, then whatis (2m7)m1 ?
(A0 B)1 (©) 19 (D) 23 (E) 39

5. Amy and Brian should make 500 posters for school orchestra concert. Amy makes 50 posters and Brian
makes 75 per hour. If both make posters simultaneously, how many hours will it take to make 500 of them?
(A)3 (B) 4 ©5 (D)6 E)7

1x2%x3x%...x99%x100x101 )

6. What is ?
S5x6x7x..x100x101x102

()= @) ©= D) ol
17 17 9 33 101
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7. Kate goes to airport to visit US. She carried 2 bags, A and B. The former is 42kg and the latter weighs 18kg.
IfAis X times heavier than B, what is [X] ? ([X] is the largest integer that doesn’t exceed X)
(A)0 B)1 ©2 (D)3 (E) 4

8. Inha and his brother received $10 and $16 each from their grandparents as allowance. Later, he shared some
of his allowance with his brother so that both have the same amount. Afterwards, how much money does Inha
have?

(A) $5 (B) $8 (C) $13 (D) $14 (E) $16

9. There was a box of apples. Half of them were eaten yesterday, and today father ate 3 of them. If there is to be
one third of initial apples, after eating 11 tomorrow, what is the number of apples that initially existed?
(A) 21 (B) 28 (C)42 (D) 63 (E) 84

1x2 3x4 5%x6 97x98 99x100 o
10. Let X X X ... X X =Kk, then whatis K2
100x99 98x97 96x95 4x%3 2x1
A1 (B)4 9 (D) 25 (E) 64

11. The chart at right shows the relative sales of

fried chicken over January and February. 90
Max(X) means the maximum of the sales of 38 |
January and February. Then, what 1is g0 -
Max(A)xMax(E) _ 9 28 | W January
Max(B)x Max(D) 30 - B February
W2 ®: ©F o1 ©- To |

3 5 2 e

12. What is the maximum of the positive real number which is bigger than its reciprocal or the same?

3 3
A)— B) 1 )= D)2 E)3
()4 B) ()2 D) (E)
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13. Tony went supermarket to buy peanut butter. The price rose for 40% compared to last year. He bought one,
and he also received another for free. The average money Tony paid for his two peanut butters is lower by what

percentage of last year’s price?
(A)5 (B) 10 (©) 15 (D) 20 (E) 30

14. Christina opened her piggy bank. Among coins, 20% were W500 coins, 70 of them were W100 coins, and
the rest were W50 coins. In terms of value of the money, what percentage do the W 100 coins amount to, out of

all the coins?
(A)40% (B)42% (C)44% (D)45% (E)46%

15. Dora receives candies from her mother for every entire book she reads. She does not receive a candy for
reading a book partially. From July 7™ to 15", Dora reads one third of a book on days with even number dates
and three fourths of a book on days with odd number dates. How many candies she will get?

A1 (B)2 ©3 (D)4 (E)S
5 6 210
16.1f I><F><...><4—6=4"‘, whatis m 2
(A)1 B) 3 ©)2 (D) > (E)3
2 2

17. Wang plans to memorize 300 vocabularies. At the first day, she memorizes 24 words, and day after day, she
continues to reduce the number of words to memorize by one. How many days it will take to memorize all the
words? (Suppose she doesn’t forget any of the words.)

(A)22 (B)23 (C) 24 (D) 25 (E) 26

18. Among many people who visit Maynard’s blog enters it through search. 45% of them visit by searching
‘Economics’. Among 2000 of visitors, what percentage of them visited via searching ‘Economics’?
(A) 175 (B) 180 (C) 200 (D) 205 (E) 220
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19. Tom deleted 10 pictures of 35kB and 8 documents which is 50kB from Dropbox. After the removal, 160kB
of data left. Initially, how much data were there?
(A) 880KB (B) 910KB (C) 950KB (D) 960KB (E) 965KB

20. In DNA, bases pair up making hydrogen bonds. A (adenine) and T (thymine) makes double hydrogen
bonds, while G (guanine) and C (cytosine) makes triple bond. If, among bases, G and C compose 40%

of them, what percentage of hydrogen bonds formed by G and C among those of T and C? (A can
only matchup with T ,and C only matches up with G )

@) - ®) - © L o) 2 ®) >
4 3 2 3 4
a-b 1 1 2 2
21.L =—, th =9
ot agh == then (764¢765)¢(579¢583j
1 1
A)—— B)0 C)— D)1 E)2
™= (B) © (D) (E)

22. An insect has 16 legs. With 100 shoes, how many insects in maximum can wear shoes for all of each
insect’s feet?

(A)4 (B)5 ©e6 (D)7 (E)8
1 1 1 1
23. + + +...+ =9
1x2 2x3 3x4 10x11
(A) i (B) i (C)i (D) 2 (E) &
11 11 22 11 11
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24. A and B are smartphone users who can use up to S00MB of data per month. A uses 20MB everyday
to watch cartoons online and B uses 25MB everyday for SNS activities. How many days earlier will A use

up his usable data than B ?
(A)2 (B)3 (€4 D)5 (E) 6

25. In a party, 22 people shake hands with every other person. Among participants, number of women and men
are equal. Among all the handshakes, the percent of handshakes made by married couples was 7 . How many

people are married? (Suppose that married couples accompany each other)
(A) 10 (B) 12 (C) 14 (D) 16 (E) 18

26. To fill a water tank of 72L, Alex uses a bucket of X L. With any overflow, he can fill the tank with 6
buckets of water. What is the sum of maximum and minimum number of X ? (In this case, X is a positive
integer.)

(A) 19 (B) 20 ©)21 (D) 22 (E)23

27. Grace and Julia translate AMCS8 problems and solutions into Korean. Grace translates 5 years of problems
for two hours, and 2 years of solutions per hour. Meanwhile, Julia can translate them in twice the speed of Grace.
To translate problems and solutions of 1999 to 2013, how many hours does it take? (Suppose AMCS is held
once a year, and they cannot translate solutions unless they finish translating problems.)

(A) 3 hours and 45 minutes (B) 4 hours (C) 4 hours and half

(D) 4hours and 45 minutes (E) 5 hours and 15 minutes

28. James runs 4km per hour, while Bolt runs 3.5km per hour. In a 15 km of track, James first runs, and then
Bolt takes over the turn to finish the track. Suppose both runs same period of time. If James drank a cup of water
every hour, how many cups he drank?

(A)0 B)1 ©2 (D)3 (E) 4

1 I 1
29. For different integers a and b, let alb= 1 X (— +B) (21235)28="?
a
a b

2 3
(A~ B)= ©2 D)3 (E)4
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30. Sandy and Maggy tries to mow 5 square feet of the field. Sandy can mow 4 square feet per hour, while
Maggy can do 5 square feet every two hours. Maggy first mows half of the field, and Sandy mows together with
her. How many hours it takes to mow the field?
(A) 8 (B) o © 2! D) 22 (E)2
13 13 13 13
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*Chapter 3 Problems

1. Two to the eighth power equals to four to the which power?
(A)2 (B)3 (C)4 D)5 (E) 6

2. Won Sik has 30 candies. If he wants to distribute all of his candies to more than one child, to how many
different number of children can he distribute his candies equally?
(A)2 (B) 4 ©s D)7 (E)8

3. Which is a number that you can’t make multiplying 2 and 5?
(A) 4 (B) 10 (C)24 (D) 25 (E)40

4. If August 7™ was Wednesday, then which day would July 14" have been?
(A) Sunday (B) Tuesday (C) Wednesday (D) Friday (E) Saturday

5. What is the addition of all prime factors of 2013?

6. There are several books on the bookshelf. Dividing them into 6 gave us the remainder of 3, and when divided
into 10 gave us again the remainder of 3. Then what would be the least number of books that can satisfy the
division?

7. Young Jae wants to divide 60 pieces of Pringles chips with his friends. The number of his friends satisfies
these conditions.

1) There were 4 pieces of chips left when divided equally with his friends.

2) Including Young Jae, the number of people who ate Pringles did not exceed 8.

How many friends are with Young Jae?
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8. You are trying to distribute erasers, pencils, and notes. There are 18 erasers, 24 pencils, and 20 notes. What is
the biggest number of children which the erasers, pencils, and notes could each be distributed equally to all
children?

9. There is a long rice cake. If this rice cake divided into 18 or 12 could be distributed equally to people, then
what is the biggest number of people possible?

10. A deck of cards contain 52 cards. To play ‘Catch Thief”, you will distribute these cards to everyone equally.
If you need at least 3 people with each having at least 8 cards to play a ‘fun’ game, how many people are needed
to play a ‘fun’ game?”

113, If you get 1 for the remainder when you divide the number with any number from 2 to 8, then what is the
smallest number of these numbers?

12 Jun Seok was born in August 30", To celebrate his mother’s birthday in November 20", he saved 5 cents
starting from his birthday until the day before her birthday. How much money did Jun Seok gather?

13. If W, X,Y,Z are all positive integers, and 2" x3"x5Y x7* =14,288,400, then what is the value of
WH+X+Yy+2?

14. For how many three-digit numbers do you get 30 when you multiply the digits?
(A)8 (B) 10 (©) 12 (D) 14 (E) 16

15. There are positive integers, X and Y . If the multiplication of X and 180 is a square of a number and the
multiplication of X and Y is a cube of a different number, then what is the addition of the smallest X and

Y corresponding to these requirements?
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16. How many three-digit numbers have the same hundreds and tens digit number, and are less than 15 when
you add the numbers from each digit place?

17. A two-digit number has its tens digit number 4 bigger than its ones digit number. If you subtract this number
with the number you get by switching the place of the tens and ones digit number, what is the result you get?

18. We can represent 6 as the addition of prime numbers, such as 2+ 2+ 2. If we are to represent 8, one way
is 5+ 3. Then, how many different ways can you represent 18?

19. In order to grab some snacks, you broke your piggy bank and grabbed any 15 coins in it. With it, you were
just able to buy a 1 dollar and 50 cent snack without any money left. Then how many types of set of coins could
you have grabbed?

20. How many three digit numbers make a square of a number when you add its hundreds and ones digit number?

21. Children are playing with the drawers. The first child opens all the drawers. The second child closes the
drawers at the multiplication of 2. The third child closes the open drawers or opens the closed drawers at the
multiplication of 3. If such many children do this with sufficient amount of drawers, then counting from the
front at where would the 2013™ open drawer be?

22. What is the addition of the tens and ones digit number of 107°°"?
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23.

You place a knight on a top left corner of this specific chessboard. The K 5

knight on the chessboard on the left is represented as K. If the knight moved
three times, which of the following places can’t a knight go?

(A knight moves to an adjacent space and then to a diagonally placed space
in one move) 2 1

24. There are several long chairs. 2 children are left when 6 children sit on one chair, and when 8 children sit on
one chair, one chair does not have anyone sitting on and one chair only has 4 children sitting. If the number of
chairs is @, and the number of children b , whatis a+b?

(A) 45 (B) 47 (C) 49 (D) 51 (E) 53

25. If Su Jin’s birthday was at Saturday on January, 2013, at which year would Su Jin’s birthday again be
Saturday?

26. Which day is it 1100 days after April 10™, 2013?

27. It takes an hour to solve one question. If you received 10 questions initially and receive 1 more questions
every after 2 hours, when would you not have any more questions to solve?
(A) 16 hours (B) 17 hours (C) 18 hours (D) 19 hours (E) 20 hours

28. What is the smallest 7-digit number that can be divided by 11 made by arranging 1,2,3,4,5,6,7?

29. 196 juniors in San Sung Academy were distributed into 7 classes. At each classroom, equal amount of
children and teachers are placed. If the teacher to the student ration is 1:14, how many teachers are working in
San Sung Academy?
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*Chapter 4 Problems

1. Dan, who was holding two exactly same coins, dropped both of them when he accidentally ran into his friend.
What is the probability that the two coins will land on the same side?

(A)0 (B) 1/4 ©) 1/2 (D) 3/4 (E) 1

2. Willy, who is playing a board game, throws a dice and a coin. The numbers on each side of the dice are 1, 3, 3,
4, 6, and 8. What is the probability that the number on the top face of the dice is an even number?

(A) 1/12 (B) 1/6 ©) 1/4 (D) 1/3 (E) 1/2

3. Ken is practicing a magic trick with a fake coin. When he throws the coin, the probability of the coin landing
on tails is twice the probability of the coin landing on heads. What is the probability that the coin will land on
heads when Ken throws the coin?

(A)0 (B) 1/3 ©) 1/2 (D) 2/3 (E) 1

4. Fifteen dots are arranged into three rows, as in the following diagram. In how many ways can three dots, one
dot from each row, be selected?

(A)5 (B) 10 (C) 25 (D) 75 (E) 125

5. In the following diagram, lines and curves represent roads while dots represent the junctions where roads

meet. One person is traveling from Point A to Point B . He has to move along roads, and he cannot move
from right to left. In how many ways can he travel?

(A)3 (B) S ©)8 (D) 10 (E) 15
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6. Charlie and Davy received homework on Friday. The probability of Charlie doing his homework is 9/ 10,
and the probability of Davy doing his homework is 8/ 9. What is the probability that neither will do his

homework?

(A) 1/90 B) 1/5 (©) 4/5 (D) 17/19 (E) 161/90

7. Tom throws N dice. The probability of all of the N dice showing an even number is 1/ 8. What is the

value of N ?
(A0 B)1 ©)2 (D)3 (E)4

8. In the following diagram, how many triangles with Point O as one vertex and two other points - one from

ABC and another from DEFG — as the other two vertices can be formed?

(A)7 (B) 8 (C) 10 (D) 12 (D) 20

9. Terry has nine pennies, two nickels, and one quarter. How many values of money, with the exception of 0
cents, can he pay with his coins?
(A) 11 (B) 17 (©) 19 (D) 29 (E) 39

10. Wendy throws one regular six-sided dice and one dodecahedral (having twelve sides) dice. The numbers on
each side of the six-sided dice are 1, 2, 3, 4, 5, and 7, while the numbers on each side of the dodecahedral dice
are 1,2,3,4,5,6,7,8,9, 10, 12, and 13. What is the probability of obtaining an odd number from both dice?

A) 1/4 (B) 1/3 ©) 1/2 (D) 2/3 (E) 5/9
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11. Joshua spins the following circular disk. The probability of getting the yellow part, the red part, the orange
part, and the blue part is twice, three times, four times, and five times, respectively, of the probability of getting
the green part. When Joshua spins the disk, the probability of him getting the green part is p. Then, which of the
five choices below is true?

Green

Orange vellow

(A)1>p>i (B)i>p>g (C)§>p>z (D)£>p>l (E)l>p>0
5 5 5 5 5 5 5 5

12. Johann has five nickels, two dimes, and N quarters. If Johann can pay in 126 different ways with his coins,
including the case when he pays $0 by using no coins, what is the value of N ?
(A)3 B)5 ©e6 (D)8 (E)9

13. Wilder is climbing a staircase with five steps. He can climb one or two steps at a time. In how many ways
can Wilder climb the staircase?
(A)5 (B) 6 ©7 (D)8 E)9

14. The following diagram consists of a rectangle and the dots on the sides of the rectangle. A triangle can be
constructed by choosing three out of the four sides of the rectangle and then selecting one dot from each of the
three to be the vertex of the triangle. How many triangles can be constructed?

4 B C D
K E
I F
G
® ®
I H
(A) 24 (B) 48 (©)76 (D) 96 (E) 120
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15. Larry is creating a new board game with his friends. In their game, a player throws a dice and a coin. The
coin decides whether the player’s piece moves forward or backward, and the piece moves as much as the
number obtained by rolling the dice. In how many ways can a piece move in one turn?
(A)5 B)6 (©)8 (D) 10 (E) 12

16. Dave throws three coins. Two of them are regular coins, but the third coin is a fake one. The probability of
the fake coin landing on tail is 1.5 times the probability of it landing on head. What is the probability of one coin
landing on tails and two coins landing on heads when Dave throws the three coins?

(A) 1/8 B) 1/5 (©) 5/18 (D) 7/20 (D) 9/20

17. Wendy’s club members voted for the club captain. There were two candidates. Six members were voting,
and the probability of each of them choosing the first candidate was the same as P . If all votes were valid, and

if the probability of four members choosing the first candidate was 20/243, what is the value of P ?
(A) 1/3 (B) 1/2 (©) 2/3 (D) 3/4 (E) 5/6

18. The following diagram is a map that shows the roads between A and D . There are three roads both from
A to B andfrom B to C. There are five roads from C to D . There is one road along which a person
can move directly from A to D . How many ways are there for a person to travel from A to D, either
through B and C ordirectlyto D?

A -D
\—

(A) 11 (B) 16 (C) 45 (D) 46 (E) 90

19. Edward has three pennies, three nickels, one dime, and two quarters. How many different sums of money
can Edward pay with his coins, with the exception of $0?
(A) 53 (B) 63 (©)73 (D) 83 (E)93
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20. Tony is climbing a staircase of N steps. Tony can climb one or two steps at a time. If he can climb the

staircase in a total of 21 different ways, what is the value of N ?
(A)3 (B) 4 (O (D)6 (E)7
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*Chapter 5 Problems

1. The ages of a math circle’s members are 14, 16, 13, 15, 16, 14, and 17. What is the average age of these 7
members?
(A) 13 (B) 14 ©) 15 (D) 16 (E) 17

2. A psychologist visited Bob’s company and selected six employees at random to interview. To them, he asked,
“How much satisfaction do you feel when working?” The employees responded with a whole number on a scale
of one to ten to express their satisfaction. The responses of the employees were 5, 6, 10, 4, 3, and 8. What
average satisfaction would the psychologist obtain from his interview?

(A) 4 B)5 ©e6 (D)8 (E) 10

3. David, who is late for school, is running at a speed of 10km/h toward his school. If the distance between
David’s present location and his school is 1km, how many minutes will it take for him to reach school?
(A)6 (B) 10 ©) 12 (D) 15 (E) 30

4. Michael has 40 cards, and Abigail has 30 cards. Michael’s cards cost $2 each while Abigail’s cards cost $3
each. In this case, what is the number closest to the average price of their 70 cards?
(A)2 (B)2.25 (©)25 D)2.75 (E)3

5. The following chart shows the scores that students of Class A received on their math test. What is the average
score of these twenty students, rounded to the nearest whole number?

Score Number of Students
60 or higher but below 70 1
70 or higher but below 80 2
80 or higher but below 90 4
90 or higher but below 100 13
(A) 80 (B) 85 (C)90 (D) 95 (E) 100

6. John listed the spelling test scores of his students in increasing order: 93, 93, 93, 93, 93, 95, 96, 98, 99, and
100. Which of the following is true?

(A) Mode<Average<Median (B) Mode<Median<Average (C)Median<Average<Mode

(D) Median<Mode<Average (E) Average<Median<Mode
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7. James walks at the speed of 4km/h for an hour, then at the speed of Skm/h for two hours, rests for an hour,
and then resumes his walk, walking for an hour at the speed of 3km/h. What is his average speed during the five
hours?

(A)3.1 (B)3.4 (C)3.7 (D)4.0 (E)4.3

8. Mr. Tame is checking his students’ exam scores. There are no students who received scores below 80. There
are 3 students whose scores are 80 or higher but below 85, 10 students whose scores are 85 or higher but below
90, 12 students whose scores are 90 or higher but below 95, and 7 students whose scores are 95 or higher but
below 100. What is the number closest to the average score of the 32 students?

(A) 87.5 (B)90 (©)925 (D) 95 (E)97.5

9. The following graph shows the instant speed of a toy car. What is the average speed of the car during the first
four seconds?

Speed |
151
101
5_
1234t Time (sec)
(A0 (B)4 (C)6.25 (D)8 (E) 10

10. Jerry has a rectangular array of numbers with 30 columns and 50 rows. First, he calculated the average of
numbers in the fifteen odd-numbered columns, which was A. Second, he calculated the average of numbers in
the fifteen even-numbered columns, which was B. Third, he calculated the average of numbers in the twenty
five odd-numbered rows, which was C. Last but not least, he calculated the average of numbers in the twenty
five even-numbered rows, which was D. Which of the following is true about the relationship between A, B, C,
and D?

(A) 3A+3B=5C+5D B) A=B=C=D (©) A+B=C+D

(D) A:B=C:D (E) SA+5C=3B+3D
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11. Jenny has ten balls, each with a number between one and ten written on it, which is not necessarily distinct.
Among the balls, two of them have the same number written on them, and one number between one and ten is
written is not written on any of the balls. One day, Jenny lost one ball, so she bought a new ball with 10 written
on it. If the average of the ten numbers written on the ten balls increased by 0.5 after the purchase, what number

was on the ball that Jenny lost?
(A)1 (B)3 ©s D)7 B9
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*Chapter 6 Problems

1.

D 6 C

When AB=BC =DA= 3,C_D =0, find the area of 0 ABCD

2743

(A) 12 (B) 18 ©) 1243 (D) ~ (E) 15

<

When the radii of Circles O and O’ follow the figure, what is the ratio of the area of Circles O and O'?
A) 3:1 B) 2:1 ©) 4:1 (D) 5:1 (E) 6:1

L

Find the ratio of the perimeters of Circle O and hexagon ABCDEF .
A 37 B) 1:1 ©) 7:3 (D) 1:3 (B) 1:6
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When 2£QPS = 60° what is the area of the rhombus OPSRQ?

(A) 40 B) 10043 ©) 5043 ©) 20083  (B) 170
5.
L J
4
b L
Find the perimeter of the figure above.
(A) 12 (B) 24 (C) 48 (D) 18 (E) 33
6.
2
W Z
[ L ]
5
[ L ]
X 12 Y

The center of a circle whose diameter if 2 tends to move around the sides of rectangle WXYZ , whose sides
lengths are shown above. What is the area of the path of this circle?

A) 60 B) 47+60  (C) 47+68 (D) 47+120 (E) 120
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When £BAC = 120°, what is the length of X ?

(A) 643 B) 183 © 1243 D) 1543 () 33

The figure above is made by overlapping the center of each circle onto each other. When the length of the line
above is 18, what is the perimeter of the figure?

A) R3r ®) 1637 © 1237 ) 2037 (&) 537

The figure above is made by overlapping the center of each circle onto each other. When the length of the line
above is 30, what is the perimeter of the figure?

(A) 60rx (B) 80x (©) 50x (D) 407 E) 707
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10.

Find a+b on the figure above.
(A) 3 (B) 4.5 () 55 (D) 6 (E)7.5

11.

3.5

®
5

In the figure above, the lengths of AD, AB, BC,E are respectively 3, 3.5, 5, X . Find X.
(A) 6 (B) 7.5 (C) 55 (D) 6.5 (E)4.5
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12.

h is the diameter of the circle. Find h .
(A) 4 (B) 4.5 ©) 5 (D) 55 (E) 6

13.

20

21

The length of the lines of the triangle equals to the figure above. Find h.

(A) 420 B) 440 (©)20 (D)21 (E)29
29 29
14.
E H
|
|
1 4
A ! D
5,
|
[}
[}
Fo-----t,
5l .- -
[ 4
The figure’s side lengths are shown above. Find the area.
(A) 60 B) 75 (©) 80 (D) 90 (E) 120
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15.

E
I
]
A :
[}
5
]
I
F |
_e
B -
®

The figure follows the lengths above. Find the area.

(A) 60 (B) 75
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*Chapter 7 Problems

1. How many subset of (a,b,C,d,e) include both & and b ?

2. Prove that if the number of element of set A is N, the number of the subset of the set A is 2"

3. A={X|X isamultipleof 2}, B ={X|X isamultipleof 7}, C ={X]|X is anatural number which

is relatively prime with 28} . Express C intermsof A and B.

4.Prove A=Bwhen A={3m—1|m isaninteger} and B={3n+2|n isaninteger}.

5. There are 30 prisoners in Toulon. 20 of them stole things and 15 of them killed people. Let the number of
people who Killed people and stole things be A . What is the maximum value of A?

6. There are 40 students in Sangwon’s class. 32 students in Sangwon’s class can play the piano. 22 students can
play violin 13 can play cello. There are 9 people who can play 2 instruments. How many students can play three?
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*Chapter 8 Problems

1. If each letter in the equation below represents different numbers, and no letters can represent the numbers
already written (2 and 7), what is the sum of A, B,C,and D?

A7TD
+BDA
BC22

(A) 7 (B)9 ©) 17 (D) 13 (E) 12

2. When each letter in the following equation represents different numbers, what is the difference of A and

B
A7
X B
81
(A) 1 (B)2 ©3 (D)4 B)5

3. When each letter in the following equation represents different numbers, what cannot be possible
substitution for E ?

WHY
+WHEN
YIHIE

(A) 2 B)3 ©4 (D)5 (E)6

4. There is one figure built with cube blocks. Two different views of the figure are provided below. What is the
minimum number of blocks that the figure is consisted of?

Front Side

(A) 4 (B) 5 ©)6 (D)9 (E) 12
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5. Inthe 4x4 grid shown below, the numbers 1, 2, 3, 4 can go into each row and column only once. (ex.
two s cannot be in the same row or the column) What number should be in the upper-right corner?

(A) 1 (B)2 ©3 (D) 4

6. Which of the following figures cannot be made using four given pieces?

(A) (B) © D) (E)

7. When each letter in the equation represents different numbers, what is the sum of A and B?

AA AA
+ B X B
28 132

(A) 7 (B) 5 (©) 10 (D) 15 (E) 8

8. Letters A,B,C,D each represent some number among 1, 3, 5, and 7, and they are distinct. If the

sequence of letters CBEDA  can be represented by 51837, what number does the letter E represent?

(A) 1 ®)5 ©38 (D)3 (E)7
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10.

11.

12.

Let A and B represent different numbers respectively. With these two letters, we can make 2-digit
number AB and BA.If AB— BA =18, what is the difference between Aand B?

(A)7 ®)5 (© 4 D)2 (B)1

When each letter in the equation represents different numbers, what cannot be a substitute for letter D ?
ABA
+ CDC
6CB
(A) 4 (B) 6 ©)8 D)9 E)7

Let each numbers in the equation all represent different numbers. If O =2,F =1,E =8 and none of the

letters can be 9, what numberis V ?

ONE
+ FOUR
FIVE
(A) 4 (B) 6 ©3 (D)8 (E)5

One 3-dimensional figure is given below. What would be the shape that is seen when viewed from above?

(A) (B © (D) (E)
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13. The figures below show how a figure looks when seen from three different points of views. What is the
total number of blocks needed?

Top Front Side

(A) 5 (B) 10 ©) 13 (D)7 (E)9

14. The figures below show how a figure looks when seen from top and front. Among the choice given, which
one is NOT possible to be a side view of the figure?

Top Front
(A) (B) © (D) (E)

15. The figures below show how a 3-dimensional figure looks when seen from top and front. What is possible

height for the column marked by X in the top-view?

Top Front

(A) 2 ®)5 ©7 (D)3 (B)4
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16. Three figures below represent the top, front, and side view of the three-dimensional figure. Then what is the
minimum number of blocks that the figure need?

Top Front Side

(A) 4 (B) 8 (©) 10 (D)5 (E) 6

17. Which figure can be made using only the given four pieces?

(A) B) © (D) (E)

18. Given images are the front-view and side-view of a three-dimensional figure. Then, what would be the
maximum number of blocks that a figure can be consisted of?

Front Side

(A) 21 (B) 25 (C) 17 (D) 13 (E) 19
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19. Mark tries to cover up the following figure by using only one kind of the shape (regardless of how many
used). Which of the shape is not able to fully cover up the figure?

(A) (B © (D) (B)

20. One figure is given below. Which of the shape CANNOT be made by only using the given figure (assuming
that you have infinite number of the piece)?

(A) (B) ©

(D) (E)
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21. 5%x5 grid was made using several pieces of figures. While Jen was carrying the pieces, she lost two of
them, resulting in the figure below. Which of the pairs can be possible missing pieces?

(A) (B) ©

(D) (E)

22. What piece can be combined with the given piece to make a whole square?

(A) (B) ©) (D) (E)
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23. What group of pieces can be combined to make a figure shown below?

"
" B oo e o
@E o] w
I -
W cm T
T

24. In the following chart shown below, the sum of the every the three consecutive cells is constant. What
number would be in the shaded cell?

INOEEN

(A) 5 (B)3 ©)8 (D)2 (E) 15

[1es L




25. Inthe 3x3 grid shown below, the sum of the numbers in each row or column is constant. If 1, 3, 5, 7, ...
15, 17 are the numbers that can go in the grid, which number would be at the center?

(A) 3 (B) 11 ©) 17 (D)9 (E)5

26. In the 4x4 grid, numbers are placed with certain rule. Some of the cells were erased and the numbers
that were in them are not shown. What number would be in the shaded cell marked below?

1|3 7
251017
4 36
6 | 15 70
(A) 8 (B) 50 (©) 19 (D) 27 (E) 36

27. Inthe 3x3 grid, each row and column contains only one of each number 1, 2, and 3. Then, what number

would be placed in the center?

(B) 1 (B)2 ©3 (D) 4 (E)S
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28. One chart was filled with number. Then, through certain rule, the numbers in the chart were transformed
into ones on the right. What would be the number in the center cell of the right chart? (Some numbers from
both charts are erased.)

1 9 5 | 17
3 8 5 9 13
4 |16 27 | 11 | 35
(B) 23 (B) 24 (C) 32 (D) 19 (E) 14
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Chapter 1 Solutions to Problems
1. 43x+7y)-3(4x+2y)="?

2. Calculate (a+b+c)—(a+2b+3c) and (a+2b+3c)—(a+4b+7c). Then it will be similar to
problem 1.

3. 7(3x+2y)+8(4x+9y)="?
4. 49+t =3(13+t)—2.Find t.

5. There is 10 g of salt. 10g times 10 = 100g. So we should evaporate 100g.

6. 3X+8=4X—-5.Find X.

7. Set the number of boys A and girls B. A+ B =1800,1.08A+1.05B=1814

8. 4A+3B =67, A+ B =20. Similar to problem 1.

9.Set t asthe work they should do. Than Sangjun’s speed is (1/10)t, Dayeon’s speedis (1/15)t.

10. Set the production costas P . Then (1.4P —100) =P + 200

1

—_

. 203X=1)+2x+3="?

1

N

. 3(6X+2Y)+2(6X+3y—x—-2y)="?
1

13. X -1000=—x
2

14. 2X+1+2(X=5)=? You can easily find a,b ifyou find the original function.
15. =3x—-11-2(-2x-7)=B. =3x-11=A.
16. 20—(0.4)(15)=20-6=14

17. A=-3Xx+a,B=bx—-4.50 a—-4=63+b=5
1
18. 5(102—48)=?

19. 4X+2y=46,x+y=15.
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20. 15+ X=5x+3,
5X—=x=15-3
4x =12
X=3

21. Similar to problem 5.

100 |




Chapter 2 Solutions to Problems

1. Since Julie earns $10 per day and worked for 3 days, she gets 10x3 =$30. With $5 for tip, her total
earning is $35.
Answer: (D)

9.1
2.7 tangerines cost 1.3x7 =$9.1. The minimum number of $1 bills that need to be paid is I:T} +1=10.

Answer: (B)

3. Let the amount of initial fuel given be X L. Since 1L of fuel is used for driving for 1km, after driving for
10km, there is (X —10) L of fuel left. After refilling 25L of fuel and driving for 53km, the remaining fuel is

(x—10)+25—-53 = x—38 =0 L. Thus, the initial fuel is 38L.
Answer: (C)

4. 2m7)ml= (2x7-2+7)m1=19m1=19-19+1=1
Answer: (B)

5. With Amy and Brian working simultaneously, the efficiency is 50 + 75 =125 posters per hour. Thus, it

500
takes —— =4 hours to make 500.

Answer: (B)
6.
1x2x3x...x99x100x101 _ 1x2x3x4 4
S5x6x7x..x100x101x102 102 17
Answer: (B)
7.
_2_7
18 3
Thus,
3
Answer: (C)

8. Inha and his brother received a total of 10 + 16 = $26. Since both has the same amount of money

26
afterwards, he has ? = $13

Answer: (C)

C . X X X
9. Let x be the initial number of apples. By tomorrow, there will be 5—3 -11= 5 apples. g =14, and

thus X=6x14=84.
Answer: (E)
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10.
1x2 3x4 5%x6 97x98 99x100 1x2x3x...x99x100
X X X...X X = =1=k
100x99 98x97 96x95 4x%3 2x1 1x2x3x...x99%x100
Thus, k* =17 =1
Answer: (A)

11. Max(A) =80, Max(B) =40,Max(D) =70,Max(E) =70
Max(A) x Max(E) _ 80x70 _5

Max(B)x Max(D)  40x 70

Answer: (B)

>

1
12. Let the real number be X. By given condition, X < —. Since X is positive, multiply X to the both
X

sides of the inequality. X* <1,and 0 < X <1.The maximum of X is I.
Answer: (B)

13. Let the price of Peanut Butter Jam last year be X . This year, with 40% of increase, the price is

4 14 7
XX[14+— [=Xx—=—=X
( 10) 10 5

Since Tony got each jam for half the price, which is

Zx+2:lx,
5 10

he got each for cheaper price than last year by
7
1—— [x100=30%
10
Answer: (E)

14. Let the numbers of coins be X . 500won coins, 100won coins, and 50won coins are each worth

& Xx500=100xwon

E Xx100 =70xwon
70

ﬂx><50 = 5xwon

100

Thus, the sum is
100X+ 70X +5x =175 xwon

Among this, 100 won coins take part of

7—0><100 =40%
175

Answer: (A)

15. From July 7" to 15", there are 5 odd date day and 4 even date day. Thus, Dora will read

5><§_|_4.)<l:1—5-|-i:ﬂ books.
4 12

3 4 3
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61
Then, mother will give her ‘:E} = 5 candies.

Answer: (E)

16. Since 4=27,

25 26 210 25 26 210 25+6+...+10 245 E
- _ _ _ _ _ 3 _
glven term—?x4—2XX4—6—2—2X2—4XX27—W_27_2 _42
Thus, m=é
2
Answer: (B)

17. At the first day, Wang memorizes 24, 23 the next day, 22 the day after tomorrow, and on the X" day, he
memorizes

24 — (X — 1) = (25 — X) vocabularies.

To memorize 300 words by X" day,

(40— x)x

24+23+22+..+(25-x)= >300

(49— x)x > 300 x 2 = 600
X* —49x + 600 = (X —24)(x —25)

Thus, 24 < X <25.0On the 24" day, he memorizes all the 300 words, and on the 25" day, he memorizes
nothing. So, he memorizes 300 words by 24 days
Answer: (C)

1
18. Let the number of visitors be X . Among them, gX visit through search. Among them,

Lix®

X = i X visit by searching ‘Economics’. Among 2000 of visitors, 20()0><i =180 of them
5 100 100 100

visited via searching ‘Economics’.
Answer: (B)

19. Let the size of the data be X kB. After deleting some, the size becomes X—(35><10+50><8)=

(X — 750)KB. Given by the problem that it is 160kB, X —750 =160,and X =910 .
Answer: (B)

20. Let the total number of base pair be X. The number of hydrogen bonds made by G and C is

2 6 3 6
g Xx3= g X, and the number of hydrogen bonds made by A and T is gXx 2= gX . Among all the

hydrogen bonds, the percentage of those made by G and C is

Oy
st 1
Sy 8y 2
5 5

Answer: (C)
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21. agQ =—— =———_ Thus,
# ab b a
1 1 2 2 583 579 1 1
=(765-764)| == -2 | =12 =——1=——
(764¢765j¢[579¢583J ( )‘1{2 2) ¢ 2 2
Answer: (A)
22.
1007 _[25]_,
16 4
Answer: (C)

23.For @ and b, different non-zero real numbers,

d_ b [l _ l}
ab b-ala b
Using above formula,

1 1 1 1 I 1 1 1 1 1 1 1 1 10
+ + +...+ =l -—= |+ |+ = |+t = |=l-—=—
Ix2 2x3 3x4 10x11 (1 2 2 3 3 4 10 11 11 11

Answer: (E)

500 500
24. For A, it takes E =25 days, while it takes 2—5 =20 days for B.So, A can use 5 days longer

than B.
Answer: (D)

25. The number of cases for 22 people to shake each other’s hands is

22x21
,C, = =231
Let the number of couples be X . The married are 2X, and the number of cases for them to shake each other’s
hands is
2x(2x-1)
xCs =
2
The ratio is
2x(2x 1)
2 x(2x-1) 2
231 231 7
2X>—x—-66=0
X=6
Thus, the number of married people is
2x =12

Answer: (B)
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26. Without any overflow, Alex can fill the tank with 6 buckets of water. This means that if he pours 7 bucket,
there will be overflow.

6X <72 <TX

zz<x£12
7

The maximum and minimum number of X is 12 and 11, respectively. The sum is 23.
Answer: (E)

27. Grace translates 2.5 years of problems or 2 years of solutions per year. Julia translates 2 times faster than
him. Working together they can translate 7.5 years of problems or 6 years of solutions. Since there are 15 years

15 15
of problems and solutions to be translated, it takes —— =2 hours to translate all the problems and — = 2.5

hours to translate solutions. Thus, it takes total 4.5 hours.
Answer: (C)

X
28. James first runs xkm and Bolt runs the rest, (15— X)km. Running time is Z hours for James and

I5-x 30-2x . . . .
35 = hours for Bolt. By given condition that they run for the same period of time,

X _30-2x
4 7
7x=120-8xX

12
X = —0 =8

15

James runs 8km for speed of 4km per hour, which means she runs 2 hours. Thus, she drinks 2 cups of water.
Answer: (C)

29.
1 (1 1} ab a+b a+b
alb= X| —+—|= X =
1 1 {a b) b-a ab b-a
a b
(21335)28 = 21730 g 4qg 48 _5
_ 8—4
Answer: (D)

30. For Sandy, it takes 1 hour to mow the half. If Sandy and Maggy works together, their efficiency is
5

13 5
4 + — = — per hour. So, it takes % = —hours for them to mow the rest. The total time to mow the whole
2
) 5 18
fieldis 1+— = —hours.
13

Answer: (A)

195



AMC8 HITCHHIKING [AMC8 3|X|5}0]|Z]

Chapter 3 Solutions to Problems

4
1. Two to the eighth power equals to four to the fourth power. 2° = (22) =4*
Answer: (C)

2. This question is asking for the number of factors of 30. 30 has 1, 2, 3, 5, 6, 10, 15, and 30 as its factors.
Because there is more than 1 child, there are 7 possible numbers of children possible.
Answer: (D)

3. If a prime factorization of a number contains other prime factors than 2 or 5, then that number cannot be made
only using 2 and 5. If you prime factorize 24, you would be able to get 2x 2 x 2% 3, and this contains a prime

factor of 3, which means that you can’t make this number using only 2 and 5.
Answer: (C)

4. If August 7" is Wednesday, then July 31%, 24" and 17th is Wednesday. Because 14" is 3 days

priorto 17", 14™ would be Sunday.
Answer: (A)

5. 2013 =3x11x61. 3+11+61=75

Answer: 75

6. The numbers which have 3 as a remainder when divided by either 6 or 10 are in a form of [‘Common
Multiple of 6 and 10’ + 3]. The Least Common Multiple is 30, and 30 +3 =33 .
Answer: 33

7. The numbers which have the potential to make a remainder of 4 from dividing 60 is the factor of 56. Out of
those numbers, ones which does not exceed 8 is 7, 4, 2, and 1. Because the remainder is 4, the divider should be
bigger than 4. So, the total number of people who are with Young Jae including him is 7, and thereby the
number of friends is 6.

Answer: 6 people

8. This question asks you of the Greatest Common Multiple of 18, 24, and 20.
18 =2x3x%x3 24 =2x2%x2x%x3, 20=2x2x5.
The Greatest Common Multiple of them is 2.

Answer: 2 people

9. In other words, the question is telling us that people were able to divide the pieces equally whether it was 18
or 12. So, the most number of people possible to have been able to divide them equally is the Greatest Common
Multiple of 18 and 12. So, the number of people is 6.

Answer: 6 people

10. We should count the factors of 52 which are bigger than 8. This would give us the possible number of cards
one people can get to play a ‘fun’ game. Then dividing them from 52 would show us how many people can play
by dividing the deck of cards by that number. This should exceed 3. So, doing the calculations, the factors of 52
which exceeds 8 is 13 and 26, in which each allows the number of 4 and 2 people in the game. So the number of
people required to play a ‘fun’ game is 4.

Answer: 4 people
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11. If you add 1 to the least common multiple of 2, 3, 4, 5, 6, 7, and 8, the number you get would always give
you the remainder 1 when divided by any number from 2 to 8. So the answer is 840 +1=841.
Answer: 841

12. August — 2 days/ September — 30 days/ October — 31 days/ November — 19 days. 2+30+31+19 =82
days. Because he collected 5 cents per day for 82 days, he gathers total 410 cents, which is 4 dollars 10 cents.
Answer: 4 dollars 10 cents

13. 14,288400=2"*x3°x5*x7*. So, the sum of W, X,Y,Z is, 4+ 6+2+2 =14

Answer: 14

14. Each digit number is a one-digit number. So, if we divide 30 remembering this fact, we can get
30=6x5x1=5x3x2.
Each case makes 6 3-digit numbers, and thereby the total number of 3-digit numbers that we can make is

6+6=12
Answer: (C)

15. 180 =2x2x3x3x5. The number x satisfying the fact that it is the least possible number fulfilling the
requirement that the multiplication of X and 180 is a square of a number is X=35. The number Y
satisfying the fact that it is the least possible number fulfilling the requirement that the multiplication of X and
Y isa cube of a different number is Y =25.So, X+Yy=30.

Answer: 30

16. The number which can come in the hundreds digit place is the numbers from 1 to 7 (If you put in 8, then the
tens digit number is also 8. The addition of these two numbers already exceeds 15). All the possible answers are,
11> 10 types 22 —> 10 types 33 510 types 44 — 8 types

55 > 6 types 66 —> 4 types 77 — 2 types

Total: 104+10+10+8+6+4+2 =50 types

Answer: 50 types

17. Let’s define the tens digit number as A+4, and the ones digit number as A.
{10x(A+4)+ A}—{10x(A)+(A+4)}={11A+40}-{I1A+4}=40-4=36.

Answer: 36

18.
18=13+5=13+3+2=114+7=11+54+2=114+34+24+2=T7+7+2+2=T+5+2+2+2

=T7+3+2+4+24+2+2=5+5+54+3=5+5+3+3+2=54+3+3+3+2+2=3+3+3+3+3+3

=34+3+3+3+2+24+2=34+34+2+24242+4+2+2=24+24+2+24242+2+2+2
Answer: 15 types

19. 25 cent: 4 coins 10 cent: 3 coins 5 cent: 3 coins 1 cent: 5 coins
25 cent: 3 coins 10 cent: 3 coins 5 cent: 9 coins 1 cent: 0 coins
25 cent: 3 coins 10 cent: 7 coins 5 cent: 0 coins 1 cent: 5 coins
25 cent: 2 coins 10 cent: 7 coins 5 cent: 6 coins 1 cent: O coins
25 cent: 1 coins 10 cent: 11 coins 5 cent: 3 coins 1 cent: 0 coins
25 cent: 0 coins 10 cent: 15 coins 5 cent: 0 coins 1 cent: 0 coins

Answer: 6 types
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20. Let’s find the total number of possibilities of "A+ B = Square Number". If we say A as the
hundreds digit number, A can’t be 0. Making all possibilities,

Square Number =1,(A,B)=(1,0) - 1possibility

Square Number =4,(A,B)=(4,0),(3,1),(2,2) > 1+2+1= 4 possibilities

Square  Number =9,(A,B)=(9,0),(8,1),(7.2),(6,3),(5,4) > 1+ 2 + 2 + 2 + 2 = 9 possibilities

Square Number =16,(A,B)=(9,7),(8,8)—> 2 +1= 3 possibilities

Every possibility can have 10 numbers for its tens digit number. So, if we multiply 10 for the total number of
possibilities, then we get: (1 +4+9+ 3)>< 10 =170 types

Answer: 170 types

21. If children used the drawer odd number of times, then the drawer would be open, and if it was used even
times, the drawer would be closed. Then, we can say that the drawer at a place of the number with odd number
of factors, the drawer would be open. The numbers which have odd number of factors are square numbers.
While all other numbers need a pair, square numbers uses one factor as itself, making the number of factors odd.
So the open drawers are the drawers at a place of the square numbers. The cabinet that is open 2013th from the

front is thereby, 2013%. Answer: 4052169

22. You do not get to solve these huge numbers that we cannot count without any rules of repetition. If we do
some simple calculations for the first few numbers, then we can see that the last two digits are repeating as

07 > 49 > 43 > 01/ —> 07 —> 49 — 43 — 01/... So, the last two digits of 107?°"® is 2013" of
the repetition, which is 43. So the answeris 4+3=7.

Answer: 7
23.
In one move, the knight, represented by K, can move to the places with X on
X X it. Due to its move of going front and diagonally, the knight gets to move
from the space that is colored to non-colored and vice versa.
X X
X X
X X
Using this algorithm, we can color the spaces as shown in the right. Because K 5

the knight starts at a place that is colored, after three moves, it arrives at a
place with no color. So, the knight cannot reach 1 after 3 moves.

Answer: 1
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24. Because the number of children does not change, let’s just define it as D . Also, let’s just define the number
of long chairs as @ because it does not change. Then we can make two equations.

6xa+2=b, 8x(a-2)+4=b
Combining these two equations,

6a+2=8a-16+4

Then,
2a=14,a=7
b=6x7+2=44
a+b=7+44=51
Answer: (D)

25. If it was Monday at the first day of the year, then the first day of the next year would be Tuesday normally. If
it goes over lunar year, it becomes Wednesday. Using this fact,

2013 — Sat. 2014 — Sun. 2015 — Mon. 2016 — Tues. 2017 — Thurs. (2016 is lunar)
2018 — Fri. 2019 — Sat.

Answer: Year 2019

26.11001is 365+ 365 + 365+ 5. So we can predict that it would probably be 3 years before. Being specific,
the year 2012 is a leap year. So we should consider 1100 as 365 +366 + 365 + 4 to be precise. Going back 3

years, April 10" then is Wednesday. 4 days before is Saturday.
Answer: Saturday

27. First, it takes you 10 hours to solve 10 questions. You get 5 more questions during that period. After 5 more
hours solving 5 questions, you currently have 2 questions left, but you would get one more after only an hour.
After an hour solving one question, you still have 2 questions left. After 2 hours solving 2 questions, you would
have one question left to solve. After solving the last question, now you are free of questions. The time it took
for you to do all the task is, 10+5+1+2+1=19 hours.

Answer: (D)

28. The specialty of the numbers which have 11 as its factor is that when you subtract the sum of the numbers at
the odd digit place to the sum of the numbers at the even digits place and get the absolute number of it, you get
either 0 or 11’s multiple. Because the sum of the numbers from 1 to 7 is 28, we shall make each odd and even

digit place number’s sum as (14,14) or (25,3). (25,3) is impossible. If we divide as evenly as possible,

you can divide the numbers into [1,3,4,6] and [2,5,7]. The number we want is, therefore, 1,235,476
Answer: 1,235,476

29. Because there are 196 juniors in 7 classes, a classroom has 28 students. Due to the fact that the ratio of the
teachers to the students is 1 to 14, there are two teachers in one classroom. So the total amount of teachers in
San Sung Academy is 14.

Answer: 14
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Chapter 4 Solutions to Problems

1. There are four possible outcomes: (Heads, Heads), (Heads, Tail), (Tail, Heads), (Tail, Tail). Among these four,
two of them (when both coins land on tails and when both coins land on heads) are cases in which the coins land
Number of Specificcases 2 1

on the same side. Thus, the probability is =—=—,
Total number of outcome 4 2

Answer: (C)

2. When the dice is tossed, there are six possible outcomes: 1. 3, 3, 4, 6, and 8. Out of these six, three of them (4,
6, and 8) are cases in which the number on the top face of the dice is an even number. Thus, the probability is
Number of specificcases 3 1|

Total number of outcome ¢ 2
Answer: (E)

3. When the coin is thrown, if we denote the probability of it landing on heads as [, then the probability of it

1
landing on tails is 2 P . Since the sum of the two probabilities needs tobe 1, p+2p =1.Thus, p = E .
Answer: (B)

4. In each row, there are five dots. Thus, the number of possible selections is 5x5x5=125.
Answer: (E)

5. To begin with, there is one road between A and B at the top, and another road between A and B at
the bottom. If the person takes the middle road and goes first to E , there are two roads to C and two other
roads to D . Both the number of roads between C and F and the number of roads between D and F

are 2. From F to B, there is one straight road. Thus, if the person goes first to E from A, there are (the
number of ways to go to B through C )+(the number of ways to go to B through D )
=2x2+2%x2=8 ways to go to B . Thus, the total number of ways to go from A to B is

(o R
S

Answer: (D)

6. The probability of Charlie and Davy both not doing their homework is (the probability that Charlie won’t do
I 1 1
—_—X—=—
10 9 90

his homework) X(the probability that Davy won’t do his homework) =

Answer: (A)

1
7. The probability of getting an even number when throwing a dice is E . Since the probability of all the dice

1 1 1
showing an even number is —, —X—X...X— (where N number of —’s are being multiplied) = g

2
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Thus, the value of N is 3.
Answer: (D)

8. The three selected dots should not be on the same line in order to form a triangle. Thus, the two vertices that

are not Point O need to be from different lines — one from ABC and one from DEFG . From ABC,

there are three dots that can be selected — A, B, and C. From DEFG , there are four dots that can be
selected— D, E,F, and G . Thus, the total number of possible triangles is 3x4 =12 .
Answer: (D)

9. First, count the number of different sums of money Terry can pay without using the quarter. With nine pennies,
he can pay any value of money between 0 cents and 9 cents, inclusive. In addition, with two nickels, he can pay
any value of money between 0 cents and 19 cents, inclusive. By adding in a quarter for each of these 20 values
of money, Terry can also pay any value of money between 25 cents and 44 cents, inclusive. Since we are not
counting the case in which Terry pays 0 cents, the total number of values of money is 20 +20—-1=39.
Answer: (E)

4 2
10. The probability of getting an odd number when the six-sided dice is tossed is g = g , and the probability of

1
getting an odd number when the dodecahedral dice is tossed is — = E Thus, the probability of obtaining an
.2 1
odd number from both dice is —x— = 5 .

Answer: (B)

11. The probability of getting the yellow, the red, the orange, and the blue part is 2p,3p,4p, and 5p,
respectively. Since the probability of getting a red part, an orange part, a yellow part, a green part, or a blue part

isl, p+2p+3p+4p+5p=15p=1.Thus, pzé,whichmeansthat §> p>0.

Answer: (E)

12. Johann can pay 0 to 5 nickels, 0 to 2 dimes, and 0 to n quarters. Thus, 6x3x (n + 1) =126 . Solving for

N, we get the value of 6.
Answer: (C)

13. First of all, there is one way Wilder can climb one step. There are two ways he can climb two steps — either
with two separate small steps or at once. We can consider the number of ways in which Wilder climbs three
steps by dividing the case into two — when he climbs one step in his first stride, and when he first climbs two
steps at once. In the former case, there are two ways to climb the rest of the two steps, as we have noticed above.
In the latter, there is one way to climb the rest of the one step. Thus, the number of ways to climb a staircase of
three steps is 3. Similarly, there are five ways to climb a staircase of four steps, and eight ways to climb a
staircase of five steps.

*The number of ways Wilder can climb a staircase can be denoted as a Fibonacci sequence.

Answer: (D)

14. Consider each of the cases in which three out of the four sides of the rectangle are selected. In the case

where three sides except ABCD are chosen, the number of ways to choose a vertex from each of the three
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sides is 2x2x3=12 . Similarly, in the case where three sides except EFG is chosen, there are

4x2x2=16 possible selections. In the case where three sides except Hl is chosen, there are

4x3x2 =24 possible selections. Last but not least, in the case where three sides except JK is chosen,

there are 4x3x2 =24 possible selections. Thus, the total number of possible triangles is
12+16+24+24=176.
Answer: (C)

15. With the coin, Larry and his friends can decide the two ways a piece travels, and with the dice, they can
decide whether the piece moves one step, two steps, three steps, four steps, five steps, or six steps. Thus, the
number of ways a piece can moveis 2x6=12.

Answer: (E)

16. The two regular coins each have the same probability of landing on heads and the same probability of

1
landing on tails — both are — . In the case of the third coin, when we denote the probability of it landing on
heads as P, the probability of landing on tail is 1.5p. Since the sum of the two probability should be 1,
2
p= g . First, the probability of the case in which one of the regular coins landing on heads is ( the probability

of one regular coin landing on heads )X ( the probability of the other regular coin landing on tails ) x ( the

probability of the third coin landing on tails )X ( two such cases, since there are two regular coins )
1 1 1
= 5 X 5 X g x2= g . The probability of the case in which third coin landing on heads is ( the probability of

one regular coin landing on tails ) x ( the probability of the other regular coin landing on tails )X ( the
1 3 3 1 3 7

probability of the third coin landing on heads ) = —x —Xx— = —. Thus, the probability is —+—=—.
2 2 5 20 5 20 20

Answer: (D)

17. The probability that four people out of the six picks the first candidate is ( number of possible ways of

selecting four out of six members )Xx( the probability of voting for the first candidate ) x

=15x p*x(1-p)? =29 rhe value of
( the probability of voting for the second candidate) — P P) = 43" e value of P

that satisfies this equation is E .
Answer: (A)
18. There are three ways to move both from A to B and from B to C. Since there are five ways to go

from C to D, the number of ways to go from A to D through B and C is 3x3x5=45. Also,

there is one way to go directly to D from A. Thus, the total number of ways is 45 +1=46.
Answer: (D)
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19. First, let’s consider the values of money Edward can pay with his pennies and nickels.

Pennies . Nickels 0 1 2 3

0 0 cents 5 cents 10 cents 15 cents
1 1 cents 6 cents 11 cents 16 cents
2 2 cents 7 cents 12 cents 17 cents
3 3 cents 8 cents 13 cents 18 cents

By using a dime in place of a nickel, or just by adding a dime, the values 20, 21, 22, 23, 25, 26, 27, and 28 cents
can also be paid. In addition, by adding one or two quarters, there are 24 x3 =72 possible payments.
However, some of the values — 25, 26, 27, 28, 50, 51, 52, and 53 — overlap. Also, we should subtract the case of
0 cents. Thus, the total number of paymentsis 72 —-8—-1=63.

Answer: (B)

20. If Tony’s first stride took him one step up, there are n-1 more steps for him to climb. Also, if his first stride
took him two steps up, there are N—2 more steps for him to climb. Thus, if we denote the number of ways

Tony can climb N steps as @,, then &, =a,,, +a,,,. This is a Fibonacci sequence. Since @, =1 and

n+l
a,=2, a,=3, a,=5, a,=8, a,=13,and &, =21. Thus, the value of N is7.
Answer: (E)
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Chapter 5 Solutions to Problems

14+16+13+15+16+14+17
1. The average can be calculated as 7
Answer: (C)
. 5+46+10+4+3+8
2. The average is 5 =6.
Answer: (C)
distance 1
3. Since time = spj’ the time it takes for David to reach school is — hours, or — X 60 = 6 minutes.
Answer: (A)

4. The total price of Michael’s 40 cards is 40x$2 =$80, and the total price of Abigail’s 30 cards is
30x$3 =$90 . Thus, the total price of their 70 cards is $80 + $90 = $170 . Therefore, the average price of
$170

these 70 cards is =$2.42857.... The number closest to this value is 2.5.

Answer: (C)

5. The average can be calculated as the quotient of (the sum of the class mark of each interval times the number
of students in each interval) divided by (the total number of students). Thus, the average is

65x1+75x2+85x4+95%x13

1+2+4+13
Answer: (C)

= 89.5 . Rounding the value to the nearest whole number, we get 90.

6. Among the ten scores, 93 is the mode since it appears the most often. Because there is an even number of data,
the median is the average of the middle two numbers, or 94. The average is

93+93+93+93+93+95+96+98+99+100
10

=95.3. Thus, Mode<Median<Average.

Answer: (B)

7. The total distance James traveled is 1x4+2x5+1x0+1x3 =17 km. Thus, his average speed is
17
? =3.4km/h.

Answer: (B)

8. Let’s make a chart of the given data.

Score Number of students
80 or higher but below 85 3

85 or higher but below 90 10

90 or higher but below 95 12

95 or higher but below 100 7

82.5x3+87.5x10+92.5x12+97.5x7 2915
32

=91.09375.

Thus, the average can be calculated as
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The number closest to this value is 90.
Answer: (B)

9. In a time-speed graph, the distance traveled is the area under the graph. Thus, the distance traveled during the
distance traveled

1
first four seconds is EX 3x10+1x10=15+10 =25 m. Thus, the average speed is

time
= é =6.25 m/s.
4
Answer: (C)

10. When the numbers in odd-numbered columns and the numbers in even-numbered columns are all added, the
sum equals the aggregate value of all the numbers in the array, which can be calculated as 15A+15B.
Similarly, the numbers in odd-numbered rows and the numbers in even-numbered columns will add up to the
same aggregate value of all the numbers in the array, which, in this case, can be calculated as 25C + 25D .
Thus, 15A+15B =25C +25D.

Answer: (C)

11. Since the average went up by 0.5 after Jenny’s purchase, the total sum of the numbers written on the balls
increased by 0.5x10 =5 . Thus, the number on the lost ball would be 10—-5=5.
Answer: (C)
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Chapter 6 Solutions to Problems

1.

D 6 C

The area of a trapezoid equals height times the sum of the top and the bottom side divided by 2. Since the height
33

is , the answer is D.

Answer: (D)

2.

A GV

The answer is C, because the area is directly proportional to the radius squared.

Answer: (C)
3.
B
A ,
C
F

O_A = E = E =..= ﬁ . So, the perimeter of the circle is 27 when ﬁ =1. Therefore, the answer is
C.

Answer: (C)
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The area of a rhombus is when @ is the length of each side. The answer is C.

Ell

No matter how crooked and weird the sides are, the side lengths are 6 and 4. Therefore, the answer is
6+4+6+4=20.The answer is B.

Answer: (B)
/%
AW Z

5

P
10
S
Q
R
J3a’
2

Answer: (C)

@ L
X 12 Y

When a circle follows the sides, each end point takes one fourth of a circle's area, and since the line segments
each form a rectangle, the answer is 477 +120 which equalsto D.
Answer: (D)
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A

The line segments' ratio of a 120 degree-isoscelesis 1:1: \/g . Therefore, the answer is A.
Answer: (A)

The total perimeter of the figure equals 4 /3 of that of a circle, making the answer B.
Answer: (B)

The answer is driven in similar ways of problem 8.
Answer: (B)
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10.

a=2.5,b=3.The answer is C.
Answer: (C)

11.

In order for a circle to exist inside a quadrilateral, the sum of each corresponding lines must equal to each other.
Therefore, the answer is E.
Answer: (E)
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12.

Since the angle corresponding to the diameter equals to 90 degrees, the answer is C.
Answer: (C)

13.

20

21

The sides of the triangle form Pythagoras numbers. Therefore, the area of the triangle equals 210, and the height
is 420/29 . The answer is A.
Answer: (A)

14.

The volume of a box equals the multiplication of the side lengths. The answer is therefore C.
Answer: (C)

210



15.

The side of the figure is a Pythagorean triangle. The length of the side is 3. Therefore, the answer is A.
Answer: (A)
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Chapter 7 Solutions to Problems

1. How many subset of {a, b,c,d, e} include @ and b ?

2. Prove that if the number of element of Set A is N, the number of the subset of the Set A is 2".

3. A={x|x Is multiple of 2}, B={x|x is multiple of 7}, C={x|x is natural
number which is relatively prime with 28}. Express C intermsof A and B

4. Prove A=Bwhen A={3m-1|meZ} and B:{3n+2|neZ}. (aeZ indicate that @ is an

integer.)

5. There are 30 prisoners in Toulon. 20 of them stole things and 15 of them killed people. Let the number of
people who Killed people and stole things A. What is the maximum value of A?

6. There are 40 students in Sangwon’s class. 32 students in Sangwon’s class can play the piano. 22 students can
play violin 13 can play cello. There are 9 people who can play 2 instruments. How many students can play three?
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Chapter 8 Solutions to Problems

1. The first thing to note is that four-digit number was made by the addition of two three-digit numbers.
Therefore the only possible value for B wouldbe 1. B=1.

Next, let’s look at the addition of last two digits. 7+ D and D+ A both add up to 2. For 7+ D to be 2,

7+ D has to add up to 12(when D+ A is less than 10) or 11 (when D+ A is over 10). If D+ A is 2,

D has to be 5. However, when D =35, D+ A cannot add up to 2. We have a contradiction. Therefore,

D+A=12 and 7+D=11.

Then, D=11-7=4, A=12-D=12-4=8

If we use the numbers above to guess the last of the calculation, the addition of third-digit numbers A+ B
wouldbe 8+1+1=10 (1 from the calculation of 7+ D). Sowe are abletoget C =0.

Therefore, A+B+C+D=8+1+0+4=13
Answer: (D)

2. Let’s look at the calculation of the last digits; we can learn that the last digit of 7x B is 1. The only
possible number that ends with 1 and is a multiple of 7 and the other one-digit number is 21. Therefore,
B=21+7=3.

Because A7x3 =81, A7=81+3=27.Therefore, A=2.

Problem is asking us for the difference of A and B, so the answeris B—A=3-2=1.

Answer: (A)

3. The first thing that we can learn is that five-digit number was created by adding three-digit number and
four-digit number. From this, we are able to identify Y =1,1 =0, and W =9.

9H 1
+9HEN
10HOE

Next, let’s look at the calculation of second digits. Because the last digit of the addition 9+ H is H, we are

able to know that H + E  was over 10.
Now let’s look at the last digits, 1+ N . W =9 already; therefore, N can have maximum value of 8. Then

1+ N will not be able to result in number greater than 10, and so H + E must also be 10. In such condition,
the possible pairs for (H,E) are (2,8),(3,7),(4,6),(6,4),(7,3),(8,2)

Therefore, among the given choices E =5 would not be possible.

Answer: (D)

4,

Front Side

To represent the shape of the 3dimensional object, let’s write the height of each column on each block shown on
the top-view.
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Below shapes are possible top-views of the object.

Two shapes are possible when we are to use the minimum number of the blocks. Since we get the same number
of blocks in both cases, let’s use the first shape as the top-view.

1

1|3

When viewed at the front, since the left most column should have at most height of one block, the only possible
number would be 1. When viewed at the side, the left most column has the maximum height of 3 blocks,
meaning the block next to the block with height 1 that we just identified should have the height of three blocks.
The last blocks have the height of one block. Therefore, the minimum number of the blocks that we can use to
make the object is 6.

Answer: (C)

Let’s first look at the second row. The first cell cannot have 1; second cell cannot have 1 or 3; third cell has 2 in
it already. Therefore, in the second row, the only cell that can have 1 is the fourth cell.

Next, let’s look at the fourth column. In the second cell we have 1 (as identified just above), and in the fourth
cell we have 4. The remaining numbers to fit in are 2 and 3; however, third cell cannot have 3 as its number.
Therefore, the only possible cell for 3 to be in is the first cell of the fourth column.

Thus, the number in the shaded cell is 3.

Answer: (C)

When solving problems like this, one should be aware of the number of the squares and the shape.
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In this problem, each piece adds up to total 14 squares, and all the answer choices provided also have 14 squares
each.

Next, let’s look at the characteristics of each piece and check whether each shape can be made.

Among given five choice, four can be made with given pieces as shown below:

However, we are unable to make shape (A).

Answer: (A)
7.
AA AA
+ B X B
28 132

In this problem, two equations are given, meaning that more hints are given.
First, let’s look at the addition equation; because it is the addition of two-digit number and one-digit number, A

can only be 1 or 2. Testing each case, we are able to find that A=2,B=6.

Or we can use the multiplication to equation to get values for A and B.Since AA=11x A, we know that
AAxB=11xAxB =132 . Thus, AxB=12. In this case, possible pairs for A and B are:
(A,B)=(2,6),(3,4),(4,3),(6,2). Among these pairs, the only pair that satisfies the given addition equation
is (A,B)=(2,6)

Therefore, A+ B =8.

Answer: (E)

8. This problem can be easily solved when understood accurately. The first sentence stated that letters
A,B,C,D each represents different number among 1, 3, 5, and 7. Then the problem mentioned that the
series of letters CBEDA  represents 51837. There are two main approaches to the answer. First, since the
letter E cannot represent any number of 1, 3, 5, and 7, (because A, B,C,D already represent 1, 3, 5,

7), we can find that the only number that is not included in 1, 3, 5, 7 is 8. The second method is to compare
the series of letters and numbers directly and find out corresponding number for each letter. Then we would

get the following result: C=5B=1LE=8 D=3 A=7.
Answer: (C)

9. This problem can be approached with two different methods.
1) Let’s represent each number in following ways:

AB=10xA+B

BA=10xB+ A
Then the equation given in the problem, AB—BA =18, will be able to be expanded into
(10xA+B)—(10xB+A)=9xA+9xB=9(A-B). Since 9(A-B)=18, we can conclude

that A—B=2.
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2) AB —BA =18 means that AB is bigger than BA. Therefore, we can know that A is greater than
B . Then, when subtracting the last digits, just calculating B — A would result in negative number, and

therefore would have borrowed 1 from the ten’s digits. Therefore, although the calculation of A—B in the
ten’s digits resulted in 1, since it would have spent 1 for the calculation of last digits, we would be able to find

that A—-B=2.
Therefore, in both approaches, A—B =2.

Answer: (D)
10.
ABA
+ CDC
6CB

First thing to notice is that the calculation of first digits and the third digits are the same (A + C). However, B
cannot be 6; therefore, A+C =B =15 and 1 was added in the hundred’s digit because of the ten’s digits’
addition was over 10.

Then we are able to find that B+ D =5+ D >10. Among the given choices, when D =4, the sum of B
and D results in 9, which is less than 10. Thus, D cannot be 4.

Answer: (A)
11.
ONE
+ FOUR
FIVE

First thing to note is the calculation of last digits: E+ R resulted in E . Therefore, we are able to identify
that R = 0. Then, let’s look at the addition of hundred’s digits. It was given that O =2,so | canbe4 or 5.
i. 1=4
When | is 4, there should be no ‘carrying’ from the ten’s digits.
There are no numbers that satisfies N +U =V in the remaining numbers which are 3, 5, 6, and 7.
Therefore, | cannot be 4.
ii. 1=5
For | tobe 35, there should be ‘carrying’ from the ten’s digits.
Among the remaining numbers 3, 4, 6, 7, the numbers that satisfy N +U =10+V are 6 + 7 = 13.

We cannot determine exact numbers for N or V , but we can identify that V =3.
Answer: (C)

12.

The problem asks us for the top-view of the object. When the object is viewed from above, the height would not
matter; any place with at least one block placed would be shown.
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Therefore, the top-view would look like following:

*The shape of the object viewed from above is equal to the shape of the lowest layer of the object.
Answer: (B)

13.

Top Front Side

In this problem, we will mark the heights of each block in the top-view of the object.

First, let’s look at the shape of the side-view. Since the left column has the maximum height of 1, the blocks in
the lower row (in the top-view) would both have height of 1.

Then if we look at the front-view of the object, the maximum heights for two columns are 2 and 3. Therefore,
we can guess the heights as shown below:

Therefore, total number of blocks usedis 2+3+1+1=7.
Answer: (D)

14.

Top Front

When we look at the top-view of the object, we can see that the width of the object is two-blocks. Also, when
we look at the front-view of the object, we can see that the height of the left-most bock is 1, and the maximum
height of the block in shape should be 3.

However, in choice (A) the maximum height is 2, not 3. Therefore, the (A) cannot be the side-view of the object.
Answer: (A)
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15.

X

Top Front

Let’s look at the front-view of the object.
The stack with X on will be placed at the column second from the right in the front-view shape. We can see

that the maximum height can be two blocks. Therefore, the stack with X on it can have the height of 1 or 2.
Among the given choices, only number that is less than or equal to 2 is (A).
Answer: (A)

16.

Top Front Side

Let’s place top-view as the base and write the heights of the each block.

As shown in the front and side view of the object, the maximum height for each row and column should be 2.
Since we are looking for the minimum number of blocks that can be used to form the object, we can determine
the heights as shown below:

Therefore, total number of needed blocksis 2+1+2+1=6.
Answer: (E)

17.
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Let’s calculate the number of total squares used in all pieces: 4+4+3+4 =15. Therefore, the resulting
shape should be consisted of 15 squares. The shape in choice (D) is consisted of 14 squares, so we can eliminate
choice (D).

Then, among remaining choices, we can find that the pieces can be combined to make the shape of choice (C).

Answer: (C)

18.

Front Side

Let’s consider the top-view of the object.

When we look at the front and side views, we can identify the length and width as 4 and 3 blocks. As shown in
front view, first column has maximum height of three, second and third column have maximum height of two,
and fourth column has maximum height of one. Therefore, every block in fourth column would have the height
of one.

Next, through the side-view, we can see that the lowest row (when seen from top view) would have the height of
one block. Second row can have maximum two blocks as height, and third row can have maximum of three
blocks as the height.

Based on these, we can identify the object as shown below:

312121
212|2|1
11|11

Therefore, number of maximum blocks that canbe usedis 3+2+2+1+2+2+2+1+1+1+1+1=19.
Answer: (E)

19.

The problem asks for the case in which the shape of the given choice alone cannot completely fill the given
piece above. First, let’s count the total number of given piece: it is consisted of 12 squares. Next, the shape of
the given piece is a rectangle without any protruding parts.
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If we look at the given choices, we can see that (B) cannot be used to completely fill the shape.
Answer: (B)
20.

The problem asks for the shape that cannot be made by only using the given piece.
If we try to fill each shape with the given piece, we are able to find the one that cannot be made.
Choices (A), (B), (C) and (D) can be filled completely as shown below:

:

{

__II_I__I __,_I

Choice (E) cannot be completely filled.
Answer: (E)

21.

We are to find a shape that combines with the given shape to form a complete 5x5 square. If we think of the

shape that can be obtained by subtracting the given shape from 5x5 square, we can come up with the shape.

Therefore, we can now look for the pair of pieces that can be combined to form this shape.
Answer: (A)

22,

The problem asks for the shape that can be combined with the shape above to form a complete square. Therefore,
we should examine the shapes given in choices and see if that shape fits the given piece.
First, in the given shape, the longest length and width are both 5. Therefore, the resulting square would have
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side greater than 5.

If we are to guess the square to have side of 5, needed blocks in each column are 3, 1, 2, and 4. The choice that
satisfies the condition is (A), which can be combined to make 5x5 square.
Answer: (A)

23.

The problem asks for the group of shapes that can be combined to make the pattern shown above.

First thing to examine is the number of shaded squares. In the given pattern, there are 5 shaded squares, so we
can eliminate choice (C) and (E) which have 6 shaded squares.

Among remaining choices, we can identify (A) as the group of pieces that can result in the given pattern.
Answer: (A)

24,

Let the number between 3 and 5 be X . Then, the sum of numbers in three consecutive squares would be
3+54+ X =8+ X . If we fill remaining squares according to the calculated sum, we get the following:

3| x|[5]3[x|5 I8

Therefore, the number that will be in the shaded square is 3.
Answer: (B)

25.

This problem makes use of the 3x3 ‘magic square’. ‘Magic square’ is filled with numbers so that each row
and column has numbers that add up to the same sum. In this case, we also have to make the diagonals to have
the numbers with the same sum. In order to satisfy these rules, the middle number has to be in the center square.
Therefore, the middle number which is 9 goes in the center square.

Ex)
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1719 | 1

Answer: (D)
26.
113 7
215 10|17
4 36
o o 70

In this problem, the most important thing is to find the rules between the numbers.

When we look at the numbers, we can easily find that except for the squares in the outer most squares, a number
is an addition of numbers that are on top and left.

Therefore, we can fill in the squares as shown below.

1|3 7

2|5 |10(17
419 [19] 36
6 |15 70

Therefore, the number in the shaded square should be 19..
Answer: (C)

27.

In this problem, 1, 2, and 3 can go into each row and column only once. So the center square cannot have 2
(which is on the same row) and 1 (which is on the same column). Therefore, the only number that can go into

the center square is 3.
Answer: (C)

28.
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17

13

4 |16

27

11

35

In this problem, it is important to find the rules between the numbers in two different squares. If we compare the
numbers that are on the same location in each square, (1 —>5,3—>9,4—11,16 —> 35,5 —>13) we can see

that (number in the second square) = (number in the first square) x 2 + 3. Therefore, the number in the

shaded square shouldbe 8x2+3=19.
Answer: (D)
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