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n (143 ) The longest professional tennis match lasted a total of 11 hours and 5

minutes. How many minutes was that? () .

A. 605 B. 655 C. 665 D. 1005 E. 1105

e

S %— « U RS A BT R AL N5 o | RS , MRS ?
AN NSRS HORMERD  — MU, —NERSE . BAIRE—NNTE605
, FrLAR 111N 211 - 60 = 6600 , I1_ER D HPF(115EI660 + 5 = 665 .
HHKC .
J5i&Z : It is best to split 11 hours and 5 minutes into 2 parts, one of 11 hours and
another of 5 minutes. We know that there is 60 minutes in a hour. Therefore, there

are 11 - 60 = 660 minutes in 11 hours. Adding the second part (the 5 minutes) we get

660 + 5 = .

e (1% ) In rectangle ABCD, AB =6 and AD = 8. Point M is the midpoint of AD .
What is the area of AAMC? () .

A 12 B. 15 C. 18 D. 20 E. 24

aSYE A

\ 35— : 882 ABCD"h , AB=6, AD =8 . EMEADIIHE . SRAAMCHIEA .

e bh = o
ER=ANERAR : A= 3 HFARER , b2I%, bR, A
4-6 24

HO%A .
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AT . SREASHREFN=AFEREEINERN—F | XERERN—F | HF
HEN=AERERERIINSZ— , FTLARAIIE %8 =12.
HUEA .

J75i5= : Use the triangle area formula for triangles: A = % where A is the area, b is

the base, and h is the height. This equation gives us 4 = 476 = % =

F5iE&M ¢ A triangle with the same height and base as a rectangle is half of the

12.

rectangle’s area. This means that a triangle with half of the base of the rectangle and
also the same height means its area is one quarter of the rectangle's area.Therefore,

4
we get Zs =12.

e (153 ) Four students take an exam. Three of their scores are 70, 80 and 90. If the
average of their four scores is 70, then what is the remaining score? () .

A. 40 B. 50 C. 55 D. 60 E. 70

[

55— mEsEsm—aEs | Eh= ASEAT0 , 80, 90 . EMAFHHT0 , WA

MNFERNDER ?

N N . N 70 + 80 + 90 + . \
BATTLAFRRI TS E08t , BRATERNEFISE70 = 2 L BATALRIBEA
N 70 + 80 + 90 240 N
R : = 70, 25T~ 70, 24047 =280, =40 , FTLVEEER

40 .
HOEA .
5% : We can call the remaining score r. We also know that the average, 70, is
704+80+90+7r
equal to 2 .
We can use basic algebra to solve for r: 0% 80: 0Fr_ 70
240 + r
1 =170
240+ r = 280

r = 40 giving us the answer of [(A)40|
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@! (153 ) When Cheenu was a boy he could run 15 miles in 3 hours and 30 minutes.
As an old man he can now walk 10 miles in 4 hours. How many minutes longer
does it take for him to travel a mile now compared to when he was a boy? () .

A 6 B. 10 C. 15 D. 18 E. 30

Answer 3

Sl 75iA— © 2 Chennu 24VNSEZRIMEEETES/NIF300 551658 . SthE T bREE4/\ITESS
1028 . FESFHRIELL , EIREBESHS Do ?
Z CheenuiR 2 BZARIR , fEEEFEFAE=/\iJ300$T 15228 , RIiE)= 3 x 60 + 3073%f , IX
E%% = UDHERE | SEXARRHER , IO \TEEE102EE |, BA=4 x 607
W EER T = UHTERE | FURIIRL , E—HBE0HH
757%Z : When Cheenu was a boy, he could run 15 miles in 3 hours and 30 minutes
= 3 x 60 + 30 minutes = 210 minutes, thus running % = 14 minutes per mile.
When he is an old man, he can walk 10 miles in 4 hours = 4 x 60 minutes = 240

minutes, thus waking % = 24 minutes per mile. Therefore it takes him (B) 10

minutes longer to walk a mile now compared to when he was a boy.

a (193 ) The number N is a two-digit number.
* When N is divided by 9, the remainder is 1.
* When N is divided by 10, the remainder is 3.
What is the remainder when N is divided by 117 () .
A0 B. 2 C. 4 D.5 E. 7

Answer |3

Selliel 7575 — - BF N2 AT .
NBREA9 , REAL .
NFRLAL0 , SREA3
N NERUAL1RS , RECATL ?
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MEBZAFHEFR | FINES_MNFOES , BARUSEE— 1 RENL | RIEER
LA | el

9(1) =9
9(2) =18
9(3) =27
9(4) =36
9(5) =45
9(6) = 54
9(7) =63
9(8) =72

XN EEF + 1 = 13EHESF , FIIRELAVNT 3SR EEERRIR , g
73—-11(6)=73—66="7.

HUEE .

JF5iEZ : From the second bullet point, we know that the second digit must be 3.
Because there is a remainder of 1 when it is divided by 9 the multiple of 9 must end

in a 2. We now look for this one:

9(1) =9

9(2) = 18
9(3) = 27
9(4) = 36
9(5) = 45
9(6) = 54
9(8) = 72

The number 72 + 1 = 73 satisfies both conditions. We subtract the biggest multiple of

11 less than 73 to get the remainder. Thus, 73 — 11(6) = 73 — 66 = |(E)7|.

a (143 ) The following bar graph represents the length (in letters) of the names of

19 people. What is the median length of these names? () .
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frequency

7

6

5

3 4 5 6 7

name length

A 3 B. 4 C.5 D.6 E. 7

F3iE—  FEER TIPARNBRFRE (RFEMIT ) NWIXERERPLAERE ?
HITEREIREINEFHENEF , 10 NEF24 .

HUEB

7335 We frst notice that the median name wil be the 10** name. The 10® name is

4.

( 19 ) Which of the following numbers is not a perfect square? () .

A. 12016 B. 22017 C. 32018 D. 42019 E. 52020

J3iE—  THB MM T2 FhE?

BAIANE | FARIBRONE— I ETFEEEE , XA AR—NELK . BRERE—TEIE
7, AP HR—REIEST  FILENNER—ER2™ .

LB

FiE— 1 We know that our answer must have an odd exponent in order for it to not

be a square. Because 4 is a perfectsquare, 4" is also a perfect square, so our answer
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must be 22017,

Q ( 143 ) Find the value of the expression
100 —98+96 —94+92—90+---+8—6+4—-2.( ) .

A. 20 B. 40 C. 50 D. 80 E. 100

e

M5E— © A
BTSSR A AT

(100 — 98) + (96 — 94) + (92 —90) +---+ (8 —6) + (4 — 2) .

wEB2+2+2+---+24+2=214+14+14---+1+1).

KIS0 MER, FLVG S = 5X3BER , TSR - 25 = 50.

B%EC .

FiEZ  EAENIFIRALIERE . FRLFAIISE NSRRI | LA

50 —49+48 —47+--- +4— 3+ 2 — 15E . HAIILUSERZESE—E

(50 — 49) + (48 — 47) + (46 —45) + --- + (4 — 3) + (2 — 1)IXE2BXIEF , BEEMEHNL ,
7925 , PR, [RSRFAIEREA2 , FTLABSRLA1SEIZEE50 .

B%EC .

J75iA= : We can group each subtracting pair together:

(100 — 98) + (96 — 94) + (92— 90) +--- + (8 — 6) + (4 — 2).

After subtracting, we have:

24+24+2+---+24+2=21+1+1+4+---+1+1).

There are 50 even numbers, therefore there are % = 25 even pairs. Therefore the
sum is 2 - 25 = (C) 50.

F5i%PY : Since our list does not end with one, we divide every number by 2 and we
end up with 50 — 49 +48 —47+ ...+ 4 — 3 +2 — 1. We can group each subtracting pair

together:
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(50 — 49) + (48 — 47) + (46 —45) +--- + (4 — 3) + (2 — 1).There are now 25 pairs of
numbers, and the value of each pair is 1. This sum is 25. However, we divided by 2

originally so we will multiply 2 x 25 to get the final answer or 50.

—

@ (143 ) What is the sum of the distinct prime integer divisors of 20167 () .

A9 B. 12 C. 16 D. 49 E. 63

Answer i

Sellldel|7535— 2016 FRRAREFZMES D ?
EX 572016 = 2° x 32 x 7, AAOREEZREARNEL , BATSIINEFIH12 .
HU%EB .
J53&_ : The prime factorization is 2016 = 2° x 3% x 7. Since the problem is only asking

us for the distinct prime factors, we have 2, 3 ,7. Their desired sum is then 12.

!,_!‘{g (1% ) Suppose that a * b means 3a — b. What is the value of z if 2*(5*z) =1 (

) .
1 10
A — B. C D. E.
10 2 C 3 10 14
v.“,== = D

o) Uil /55— : BT Sa bR R3a — b . MzBYEZ/DREEH2* (5*2) =1 .
ERAHE(G x z) = 13E#H3a — b, BIAB3(B) — =, WEHKIE2x (15—2)=1, 18
2 x (15 — z)if#H3a — b, Bl 1H6—15+2=1, 9+z=1, #Bz=10.
HUED .
75iEZ : Let us plug in (5 xz) = 1 into 3a — b. Thus it would be 3(5) — z. Now we have
2% (15—2z) =1
Plugging 2 % (15 — z) into 3a — b, we have 6 — 15 + =z = 1. Solving for z we have

—9+z=1
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@ ( 143 ) Determine how many two-digit numbers satisfy the following property:
when the number is added to the number obtained by reversing its digits, the sum
is132.( ) .

A5 B.7 C.9 D.11 E. 12

Answer i

Sellliio 5% —  TEBZORAEIHRN T &G | BES MU EGaEZ G | SREzi1132

AT RS S HR(2L10a + b, 10a + bHYEREUE10b + o , EfIRISFIE

(10a + b) + (10b + a) = 132, 1la + 116 =132, a + b = 12 , FAIATLUIKEIETT (a,0) , [F15
a+b=12, FERFbERRET , BIJERNT10 , BBATTLIZEB,9). (4,8). (5,7). (6,6).
(7,5). (8,4). (9,3);(3,9). (4,8). (5,7). (6,6). (7,5). (8,4). (9,3) .

HU%EB .

7L : We can write the two digit number in the form of 10a + b; reverse of 10a + b
is 10b + a. The sum of those numbers is: (10a + b) + (106 + a) = 132, 11a + 116 = 132,

a + b= 12. We can use brute force to find order pairs (a,b) such that a + b = 12. Since

a and b are both digits, both @ and b have to be integers less than 10. Thus our

ordered pairs are (3,9); (4,8); (5,7); (6,6); (7,5); (8,4); (9,3) or ordered pairs.

@ (1% ) Jefferson Middle School has the same number of boys and girls. % of the
girls and g of the boys went on a field trip. What fraction of the students on the

field trip were girls? () .

D. 2 g 14
3

AL B. 2 C
2 15

7
17 13
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s« RebGiERSEN BRI | Hoh D A MBES S THNLED . i
SRS NS S TIORED ?
1) BRI 0i2 | FISEEREONT , TN | SRR AR — MR
5, OB MRS | KRR BE E MR ETL i
120R— MIRIIEE , KE60MILHI0NER , FLIE60 - o = 0MBRAERET , B

ENRIE PRI FHIEIERZSS | FﬁLLLI?ZtHﬁU%:—g . E%% .

=l

HU%EB .

BEZ LR BEEAFRIHNE | jRLZEFREVEE | BBy = b, BBEKE
3, 2 17 . 3 o vom e 109

Zb+ gb = EW?E}‘J-R@EP , Hp met}zﬁgéig / FEkL%*ZEin = 17

12
F5iE= : Set the number of children to a number that is divisible by two, four, and

three. In this question, the number of children in the school is not a specific number
because there are no actual numbers in the question, only ratios. This way, we can
calculate the answer without dealing with decimals. 120 is a number that woks. There
will be 60 girls and 60 boys. So, there will be 60 - % = 45 girls on the trip and

60 - % = 40 boys on the trip. The total number of children on the trip is 85, so the

fraction of girls on the trip is 4 or S

85 17"

F5i%PY : Let there be b boys and g girls in the school. We see g = b, which mean
%b+ ;b = %b kids went on the trip and %b kids are girls. So, the answer is

3

-b

1 9 icnis &

1_7b =17 which is TR

12

@ ( 143 ) Two different numbers are randomly selected from the set —2, —1,0, 3, 4,5
and multiplied together. What is the probability that the productis 0? () .

1 1
A. 5 B. - C.

1
3 D. 3 E.

1
2

N

Answer ]

S M2 —1,0, 3, 4, SepTRURRIPREIRESR . TAOMBRRED ?
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REEF—MFRIER FXMA R0, FMEFERMGE | X8 (§)M75EEE
BRAME  B1s, S =5 Bg

HU%ED .

A= XBERHA0MERE | AXEHFRAEN  BAVRILOZXMEL , BBARF—
HFR0, F—MENEEMERE | ST NMFEFENGIER Fﬁl«lﬁéﬂ% :

HU%ED .

J73iA= : The product can only be 0 if one of the numbers is 0. Once we chose 0, there

are 5 ways we can chose the second number, or 6 — 1. There are (§) ways we can

chose 2 numbers randomly, and that is 15. So, % = % so the answer is (D)1 ;

3

J5iE&M : There are a total of 30 possibilities, because the numbers are different. We
want 0 to be the product so one of the numbers is . There are 5 possibilities where 0

is chosen for the first number and there are 5 ways for 0 to bechosen as the second

number. We seek (D)§ .

@ (143 ) Karl's car uses a gallon of gas every 35 miles, and his gas tank holds 14
gallons when it is full. One day, Karl started with a full tank of gas, drove 350 miles,
bought gallons of gas, and continued driving to his destination. When he arrived,
his gas tank was half full. How many miles did Karl drive that day? () .

A. 525 B. 560 C. 595 D. 665 E. 735

[

SellGiel75iE— - Karlf9ZFEE35BiEFELINCISH , BRRE#HEA14INE . X |, EBfEin#EFT
350 |, ETINEISIl , FFELRIABM . SRR , IHfERIR—F . BEPKAFF
TEIm?

EAftEm3s NEFHA—INCIH , EEBE%O’AEEZEHT% = 10/0eISiM . FrLUERIT
14 — 10 = 4NEISH , (BT 8INSISIM , FTLAINE12INE . JfhEIAE |, 8 % x 14 =740
CHYSIH , FTLAMES ZRIREHA T 5INSISH , FiAEZRIREPTH 71528 |, i1k

350N , FRLAZZEE350 + 175 = 52508 .
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HUEA .

F5i%_ : Since he uses a gallon of gas every 35 miles, he had used % =10 gallons
after 350 miles.

Therefore, after the first leg of his trip he had 14 — 10 = 4 gallons of gas left. Then, he
bought 8 gallons of gas, which brought him up to 12 gallons of gas in his gas tank.
When he arrived, he had % -14 = 7 gallons of gas. So he used 5 gallons of gas on the
second leg of his trip. Therefore, the second part of his trip covered 5 - 35 = 175 miles.

Adding this to the 350 miles, we see that he drove 350 + 175 = |(A)525| miles.

@ (143 ) What is the largest power of 2 that is a divisor of 13* —114? () .
A 8 B. 16 C. 32 D. 64 E. 128

c
SellGiel75E— 1 131 — 11 RRNBRFRARS D ?
BRI 13 — 114 = (13%)° — (11°)* EREHEEEE
13* —11* = (182 +11%) (182 — 11%) , BRI A ELES
(169 +121) (13 +11) (13 —11) = 290-24-2 = (2-8-2) - (3-145) , BRI IAZELF
B, BREREREF2, AAEERN32 .
B%EC .
J3i% : First, we use difference of squares on 13* — 11* = (132)2 — (112)2 to get
13* — 11* = (132 +11%) (18 — 11%). Using difference of squares again and simplifying,
we get (169 + 121) (13 +11) (13 —11) =290-24-2 = (2- 8- 2) - (3 - 145). Realizing that
we don't need the right-hand side because it doesn't contain any factor of 2, we see

that the greatest power of 2 that is a dvisor 13* — 11 is 32.

@ ( 143 ) Annie and Bonnie are running laps around a 400-meter oval track. They
started together, but Annie has pulled ahead because she runs 25% faster than

Bonnie. How many laps will Annie have run when she first passes Bonnie? () .



I'? Think Academy

A. 1% B. 3~ C.4 D.5 E. 25

Answer Iy

SUEIWT57R— : Anniefl] Bonnie iR400K B IRIGIE . BIINR—E (F—7HM ) 7ia B
Annie FBFLY Bonnie REFLASHSS . M2 Annie 5—X#THB Bonnie HIRHE Annie BRHT
ZDE ?

HBeEE—E  ZEENsZ—B , FLECERMNEASHRE L . XEWREHBMZER
FEN , DIRREBE BB LR , tEHMER TR EN5E .
HU%ED .

J57&Z : Each lap Bonnie runs, Annie runs another quarter lap, so Bonnie will run four
laps before she is overtaken. This means that Annie and Bonnie are equal so that

Annie needs to run another lap to overtake Bonnie. That means Annie will have run

laps.

Q (143 ) An ATM password at Fred's Bank is composed of four digits from 0to 9,
with repeated digits allowable. If no password may begin with the sequence 9, 1, 1
then how many passwords are possible? () .

A. 30 B. 72900 C. 9000 D. 9990 E. 9999

Answer ]

el 7575 — : FredRY$R1T ATM #IZRBHIMUEHER: , SEXERI9 , RTEES . BEKEE
FEEILANG | 1, UXADMFFIFSE , MEB S/ OMENRaIHI A ?
SFFRI=(REN , 10° — 1= 999FhEE , HANMEARRIFN , WTFRE—NIF . EaUNE
BT , FTLAZE2999 - 10 = 9990 .
BUSED .
BEZ  EEAREENBRIIILEI0F , XREAFIILL , 1, 17, ZE—1MEF210
MFIER— , FTLIEEREL10" — 10 = 9990 .

HUED
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J3i%= : For the first three digits, there are 10° — 1 = 999 combinations since 911 is not
allowed. For the final digit, any of the 10 numbers are allowed.

999 - 10 = 9990 — |(D)9990|

75iEM : Counting the prohibited cases, we find that there are 10 of them. This is

because we start with 9, 1, 1 and we can have any of the 10 digits for the last digit. So

our answer is 10* — 10 = |(D)9990 |

@ (143 ) In an All-Area track meet, 216 sprinters enter a 100-meter dash
competition. The track has 6 lanes, so only 6 sprinters can compete at a time. At
the end of each race, the five non-winners are eliminated, and the winner will
compete again in a later race. How many races are needed to determine the
champion sprinter? () .

A. 36 B. 42 C. 43 D. 60 E. 72

7‘3‘%— EEIFAREFERES , 216 MEEIEFS5T100KINELE | WEHeEEE , E2USK
REAAEG=R . SXEETRE  BEREESR , HRAAESK BrEEEREEZ/D

e ?
Mnkteh | R <2, ENBAIBAIEHRINARE , —MEERETR S RITIR
—MB% , ENRIFERELROBE 20 =56, =6, ¢ =1, BETIINTENS
FHENEE43 .

HUEC

BET  SHETASA , BRERBE—NESEREN . Fil , BAAREREKL
RIS 2 iR R

HuEC

J5i&= : From any n-th race, only % will continue on. Sin ce we wish to find the total

number of races, a column representing the races over time is deal Starting with the

21
first race : TG = 36% = 6% = 1 Adding all of the numbers in the second column
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yields (C)43.
F5i%PY : Every race eliminates 5 players. The winner is decided when there is only 1

runner left.

215

Thus, 215 players have to be eliminated. Therefore, we need :

games to decide

the winner, or(C)43.

@ ( 143 ) The sum of 25 consecutive even integers is 10,000. What is the largest of

these 25 consecutive integers? () .

A. 360 B. 388 C. 412 D. 416 E. 424
Answer jI3
Soluf FiE— 25 NELHBEEEIFIE10000 . X255 PN EAN—NES D ?

IRn@WINERAS 13 MELBEEEL . BT , FATTLIER 25 MBERIFRITLULE
25m , ER(n—2k)+---+(n—4)+(n—-2)+(n)+(n+2)+(n+4)+

oot (n+2k) =251,

PIFE | 25n = 10000 — n = 400 , ICIEXZEH131ELL , FEHEIH25ME

400 + 2 (25 — 13) = 424 .

HUEE .

75— : Let n be the 13th consecutive even integer that's being added up. By doing
this, we can see that the sum of all 25 even numbers will simplify to 25n since
n=2k)+---+(n—-4)+n-2)+(n)+(n+2)+(n+4)+---+ (n+2k) =25n

Now, 25n = 10000 — n = 400 Remembering that this is the 13th integer, we wish to

find the 25th, which is 400 + 2(25 — 13) = [(E)424]

@ (1% ) The least common multiple of a and b is 12, and the least common multiple
of b and cis 15. What is the least possible value of the least common multiple of a
ande? () .

A. 20 B. 30 C. 60 D. 120 E. 180
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oo

Sellilel| 7575 afIbRISRANAEEIR12 , bAAIR/NATEEURLS - WaFlcHIR/ N EEES/ NI BE

=?

FAIFBEREHE e , bHCHYE , BEHRN2FIHREAAEE , NUEBRIBERE | B2
58, NSRBI RTRES |, ATLAbA3 , BipElaflc , F(i1ATRAMINS/IVE , FFH
BEREIR/IVE | oFIHILEEUEL2 |, ALl /943T3F e , RILUBEER /95 , BBA4FNSEISR/INA
EEU=20 .

HUEA

F5iEZ : We wish to find possible values of a, b, and ¢. By finding the greatest
common factor of 12 and 15, algebraically. it's some multiple of 4 and from looking at
the numbers, we are sure that it is 3, thus b is 3. Moving on to a and ¢, in order to
minimize them, we wish to find the least such that the least common multiple of a
and 3 is 12, — 4. Similarly with 3 and ¢, we obtain 5. The least common multiple of 4

and 5is 20 — |(A)20|

@ (193 ) A top hat contains 3 red chips and 2 green chips. Chips are drawn
randomly, one at a time without replacement, until all 3 of the reds are drawn or
until both green chips are drawn. What is the probability that the 3 reds are

drawn? () .

A2 B. 2 c. L D. 3 £ L
10 5 2 5 10

Answer I3

Sl iE— | —TaLIBP AR B RRREERR . RASRAFHEFENHE—K , B
FE—EEN-RAWESERMEELE . NBKIE-RAHHEATRE ?
HABETEHS T ENS R, RENEEIGNES R |, AT HREI=MIBERIRNMREE
REIHFITSE ?Zﬂlﬁ'%;(g =10, AMFATESE , VEERE—NMIESAET , Fil
FEFER MRS , BERRE—MI&SH . BN SRE—NCREE6H |, &
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EAMREGEZE , BIEEESAMIETE | REREERETFERT , S5
BEVRRSE | XERER RSB BN AT E S R Rt | TR
(§)=4,ﬁ%—¢ﬁ@@ EDRUFIERPON , BAMEERD

SR

T TR E , BAIKHFTEOIEEE | BARETERETH
BT AMIEGE , SMIETRI—MFEEE , BARETE  FGES
A AMTEGHE | BASESERHAMIESE | RN N HRES , 34

|+ 4414346 SHUSEEHESE | (BERTEEEE M — MRS 2 A
SMTEGE , R | B R IR S B Rk
8, B15 -5 = 10 FEIHBRERIS TS BIHELLETHERY SR8 = 2
HU%EB .

753%= : We put five chips randomly in order, and then pick the chips from the left to

the right. To find the number of ways to rearrange the three red chips and two green
chips, we solve for (Z) = 10. However, we notice that whenever the last chip we
draw is red, we pick both green chips before we pick the last (red) chip. Similarly,
when the last chip is green, we pick all three red chips before the last (green) chip.
This means that the last chip must be green in all the situations that work. This
means we are left with finding the number of ways to rearrange three red chips and

one green chip, which is (:) = 4. Because a green chip will be last 4 out of the 10

. . 2
situations, our answer (B)g .

J75iEM : There are two ways of ending the game, either you picked out all the red
chips or you picked out all the green chips. We can pick out 3 red chips, 3 red chips
and 1 green chip, 2 green chips, 2 green chips and 1 red chip, and 2 green chips and
2 red chips. Because order is important in this problem, there are

14+4+143+6 =15 ways to pick out the chip. But we noticed that if you pick out
the three red chips before you pick out the green chip, the game ends. So we need
to subtract cases like that to get the total number of ways a game could end, which

15 — 5 = 10. Out of the 10 ways to end the game, 4 of them ends with a red chip. The
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.4 2 2
nsweris — = —, or|[(B)= |
answeris - = , 0 ( )5

(173 ) Rectangle DEFA below is a 3 x 4 rectangle with DC = CB = BA. What is

the area of the "bat wings" (shaded area)? () .

75— AITERS x 48 DEFA , {#EDC = CB = BA . NIEHIRIEER ( AKX )

ERE ?

D C B A

E F

B CBFERIEIRE > x 4=8 , BT , BiIREISN SRS R HEIEH

RS ATRIEE , LR 1, BV NERS | TRMUBESRL . Bt , Sl
ERR H, - TR BB BRI — o, =3.
HEC

FiEZ 1RB4R, SE=(0,0), F=(3,0),
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DODHCADHB2.DH143.4)

Z(3.3)

E0.,0) F3.0)

TUE , BB S RIS C P AAHRA (1, OF1(3,0) . Bl , ELERERCE = —2, A
ESHAMT . BATRTIECF = —20 + 6 , WA BEHTREHIRIE . BAVSFIBE = 20 .
Rt | EISTEREEA . y=20 = 216> 4r =6z = 5 >y=3, PARAN
(gg)ﬁtz | SYEBAHUEE = (0,0). Z = (gz) C=(1,4).

EREENELAR, | KB/ SRZ—ER S | EREEER , B
FE=Rs .

HU%EC .

735%= : The area of trapezoid CBFE is 1+3

-4 = 8. Next, we find the height of each
triangle to calculate their area. The triangles are similar, and are in a 3 : 1 ratio by AA
similarity (alternate interior and vertical angles) so the height of the larger one is 3,
while the height of the smaller one is 1. Thus, their areas are % and % Subtracting

these areas from the trapezoid, we get 8 — % — % = . therefore, the answer to this

problem is [(C)3|
F5iEMY : Setting coordinates!

Let E = (0,0), F = (3,0)
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D(0,4) 1C(1,4) 1B(2,4) 1 A(3,4)

E(0,0) F(3,0)
Now, we easily discover that line CF has lattice coordinates at (1,4) and (3,0).
Hence, the slope of line CF = —2
Plugging in the rest of the coordinate points, we find that line CF = —2z + 6
Doing the same process to line BE, we find that line BE = 2z
Hence, setting them equal to find the intersection point...
y=2m=—2w+6:>4x=6:>w=g:>y=3.
Hence, we find that the intersection point is (2,3). Call it Z.

Now, we can see that

E= (Oa O)
3
7~ (29)
C= (1a4)
Shoelace!

Using the well known Shoelace Formula, we find that the area of one of those small
shaded triangles is g

Now because there are two of them, we muliple that area by 2 to get |(C)3|

(153 ) Two congruent circles centered at points A and B each pass through the
other circle's center. The line containing both A and B is extended to intersect the
circles at points C and D. The circles intersect at two points, one of which is E.

What is the degree measure of ZCED? () .
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A. 90 B. 105 C. 120 D. 135 E. 150

oo

LIS E— : ENOEANBIIRWEE , SESENS—R . AMBHELZSMETCHID . FiE
RRFHRE—AE . W/CEDRBER?
HAWHEABABRESH=FT, , BASHBERNENEE . Eit, EB= LEAB=60°,
ATLAX 22— .
HUZ%EC .
FiEZ  AAES—REFBEIAEABRF L= . Fill,
mZAEB =m/EAB=m/EBA =60° , §/ACDR—5H% , I JsETEHERTH
mZ/EBD = 180° — 60° = 120° , HABE = BD ( WE&EER—EN¥ZE ) , ABEDEFIE
=ff . §KEm/BED = m/BDE = 30° , [AFith , m/AEC = m/ACE = 30° . JIfE ,
/CED =m/AEC +m/AEB+ m/BED = 30° + 60° + 30° = 120° .
BUEC .
753%= : Drawing the diagram (lost):
we see that AEAB is equilateral as each side is the radius of one of the two circles.
Therefore, EB = m/EAB = 60°. Therefore, sinceit is an inscibed angle
7% : As in Solution 1, observe that AEAB is equilateral.
Therefore, m/AEB = m/EAB = m/EBA = 60°.
Since CD is a straight line,
we conclude that mZEBD = 180° — 60° = 120°. Since BE = BD (both are radi of the
same circle), ABED is isosceles, meaning that m/BED = m/BDE = 30°.
Similarly, m/AEC = m/ACE = 30°.
Now, ZCED = m/ZAEC + m/ZAEB + m/BED = 30° + 60° 4+ 30° = 120° Therefore, te

answer is120 .

@ (1493) The digits 1, 2, 3, 4, and 5 are each used once to write a five-digit number
PQRST'. The three-digit number PQR is divisible by 4, the three-digit number QRS
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RN

is divisible by 5, and the three-digit number RST is divisible by 3. What is P? (

A1l B. 2 C.3 D.4 E. 5

SeeE— 11,2, 3,4, 5SBRA—RERARMEIPQRST . E=EPQRIEAEER , QRSIESFEE

b% , B RST#3%EM: , NAYER ?

A FNEQRSAHWBEERR , S—ER0TES , (BREAREFT0 , ATLLS =5, FNEEEPQR
—EREBE , R—EH2EE4 , AR =2, HfINIET = 2( mod 3) , XFMERABERE
ER2ANELEET | AR =4, X877 T = 3 (mod 4) , BFRET = 3, WERAINEQA
1502 , (BR14TEER4ERR , (BR247JLL , FTLAR =4, FEP=1.

HUEA

735 FAIIAIE PQRST. ORSEMWSER: , FILSARES . HAQRSEWMEEIRY , ATLA
FAIEPQRSTEIAINVEE | HTk | LTI T RIASE " MR, RSTHBER .
FTLA | #RIBX—/R RSTRISFIR3AIEL , REM N EBARIZML12 , BASEXRLESH | RT
FSFNRTBER4RNT , FTLATRYERTRERL , 3, 4, 3, TRYERIREES. 1. 3. 4 . FILIFIAIXRA
FATTUASEGHCIXNESL , PQREWAZEEIRY , ATLFIBIX N EARIE RZEEL , ATLIER
BERETEERY , BB RRYER RIS . Fild , HIIBPQRST = PQ453 , FLAPH
QRYEAREN1EE 2 , I TAIEQRBEMAEERR |

FRLARTBED 148, E 24 | 24BE084K 4% , ATLAPRBERL , AP =1.

BUEA

F5iE= : We see that since QRS is divisible by 5, § must equal either 0 or 5, but it
cannot equal 0, so § = 5. We notice that since PQR must be even, R must be either 2
or 4. However, when R = 2, we see that T' = 2(mod3), which cannot happen because 2
and 5 are already used up; so R = 4. This gives T' = 3(mod4), meaning T = 3. Now. We
see that Q could be either 1 or 2. But 14 is not divisible by 4, but 24 is. This means
that R=4and P = [(A)1]

7EM : We know that out of PQRST, QRS is divisibie by 5. Therefore S is obviously

5 because QRS is divisible by 5. So we now have PQR5T as our number. Next, lets
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move on to the second piece of infomation that was given to us. RST is divisible by
3. So, according to the divisibility of 3 rule the sum of RST has to be a multiple of 3.
The only 2 big enough is 9 and 12 and since 5 is already given. The possible sums of
RT'is 4 and 7. So, the possible values for R are 1, 3, 4, 3 and the possible values of T
is 3, 1, 3, 4. So, using this we can move on to the fact that PQR is divisible by 4. So,
using that we know that R has to be even so 4 is the only possible value for R. Using
that we also know that 3 is the only possible value for 3. So, we know have

PQRST = PQ453 so the possible values are 1 and 2 for P and Q. Using the divisibility
rule of 4 we know that QR has to be divisible by 4. So, either 14 or 24 are the

possibilities, and 24 is divisible by 4. So the only value left for Pis 1. P = [(A)1]

@ (1% ) A semicircle is inscribed in an isosceles triangle with base 16 and height 15
so that the diameter of the semicircle is contained in the base of the triangle as

shown. What is the radius of the semicircle? ( ) .

A 43 B. % C. 10 D. % E. %

oo B

Lsis— : —ERITF RS , BNSESAT , ERFEERS=AIKLS 1
EREEE
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C

17 15

Al— D" B

&, BIE—SEET=AIRSNS  BSARSRE . BRNEA=ATIRSRRS
| BR15 , NOREEEMIOKERT , BER=AIAREMIREMEa=fA
TR0 | G SO REEIERD | RPN A= ATVATE

B .

sy G

E
1 B
4 D

E=AWAABC , EHhAB = 161AC = BC . DEABHIH S , ERDACSEMBELINS ,
KRR, BAIERIBEBCREZAC , F=FEINACDLANABCD , #3828 — 15 — 1THRA=HF . &

1ExNE , BAWFHELSFRNRRMBENE . FrLUBESEIMAAED-AADC , B
AD DE AB

=] <2 > 118 _— = — = —_-—=
/EAD< /DACH1/CDA<L /DEA , BHBLF(IEH 4C - CD ' AD 5 8,
AC = 17TH1CD = 15 , FiA3ELA1518DE = 18—7 x 15 = %0 )
H0%EB .
FHE= : 4
-
B i D
C

WA RSN AABD , ©BDRIREAM |, S ASIEELAMTSELBD , AABDRIEL
—455%0 s s . AIRORERABRIDANKAIT | (EIRE LRSIERF | S
FABCDHEIE— 1WA . ENABLDA , BCLCD , FibLAAB = BC = CD = DA . =}
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AB+BC+CD+DA _ (17)(4)

alaae 2 1 = 34 EAAABDRIERRN S | REFIER
(S  FLIESER 0 = (16) (19) = 240 . B BKAERS A8 = = = 2

HUFEB .

7550 - BUERA1E8 — 15 — ITER=AN , BASKEIAEFICE , $AE==2,

CE =17 —z , BBABIEL=AREAITE15’ = 17c , FTU4E =2 = % CE~— (15_3 m
TEWFRZ N "SHOMERE" | r=yAExCE , fillr = % ,

HUEB .

AiER C

_
A IR Y
R A DR S RS

AFTEBE= RN TS , BRTEE=ANE TR . CRTRSAINIRS . HoR

HABBOES , XBATAD . BT EREERE(IBAC =17 .

SR illsin A = 1 | XEBsind = © | WBHEEE | Fiblr = 20
4B |
FHEA - ¢
E
:
A ) B

REETHITERHAABCHER , S—HERER , ERMEE FESR—1%  0E
AACDHIABCDE2EN , REWEREEHEF— N =HIER , BARLHEABCH
R, ERENBEIISES AR , EISR=AERARS , RATBRIUTIGS .
INEBA RIS A ACDEAIIEE , BAWSE5IA ABCIETR , BIE(RETESAN : "HEIE
RNB—HITERHA" | RACRESIE , BEDE , BE¥E , H—FIDEAHT
X8 _ 120, BBA120 = AC -+, r324Z , 7EAACDHFIFI IR
AR AC , FANERASHIS , FRLACHLT , BUERATE— EE— 7 ,

N " 12
120 = 17r , FfHRHN(Er — 1—70 .

AABCHIER
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HU%EB .
7%t ¢
17 15
_
A S B

First, we draw a line perpendicular to the base of the triangle and cut the triangle in
half. The base of the resulting right triangle would be 8, and the height would be 15.
Using the Pythagorean theorem, we can find the length of the hypotenuse, which

would be 17. Using the two legs of the right angle, we can find the area of the right

triangle, 60. ?—g times 2 results in the radius, which is the height of the right triangle

when using the hypotenuse as the base. The answer is (B)%YO :

FHEIN ¢
E
_
A 5 B

Let's call the triangle AABC, where AB =16 and AC = BC. Let's say that D is the
midpoint of AB and E is the point where AC is tangent to the semicircle. We could
also use BC instead of AC because of symmetry.

Notice that AACD<LABCD, and are both 8 — 15 — 17 right triangles. We also know
that we create a right angle with the intersection of the radius and a tangent line of
a circle (or part of a circlel). So, by AA similarity, AAED -~ AADC, with ZEAD<

/DAC and ZCDA</DEA. This similarity means that we can create aproporton:

j_g = % We plug in AD = % =8, AC =17, and CD = 15. After we multiply both
. 8 120

1 _ — e fr— —_]
sides by 15, we gey DE 7 15 = |(B) 7

(By the way, we could also use ADEC «~ AADC)
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7S : 4

Su

C
We'll call this triangle AABD. Let the midpoint of base BD be M. Divide the triangle

in half by drawing a line from A to M. Half the base of AABD is ? = 8. The height is
15, which is given in the question. Using the Pythagorean Triple 8 — 15 — 17, the
length of each of the legs (AB and DA) is 17.

Reflect the triangle over its base. This will create an inscribed circle in a rhombus
ABCD.

Because AB DA, BC «CD. Therefore AB= BC = CD = DA.

AB+BC+CD+ DA  (17)(4)
2 2

the area of AABD is % the area [ABCD] of the rhombus is twice that, which is

= 34. Since

The semiperimeter s of the rhombus is

bh = (16)(15) = 240.

The Formula for the Incircle of a Quadrilateral is sr = [ABCD]. Substituting the

semiperimeter and area into the equation, 34r = 240. Solving this, r = 2?%0 = |(B)

120
17

J3i%+ : Noting that we have a 8 — 15 — 17 triangle, we can find AE and CE. Let

AE =z, CE = 17 — z. Then by similar triangles (or "Altitude on Hypotenuse") we have

152 =+ 17. Thus, AE =z = % CE = (1;—3 Now again by "Altitude on Hypotenuse”,
r = +/AE x CE. Therefore r = %
75i%+— : Note: This solution uses Trigonometric Concepts
C
A 1 B
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Denote the bottom left vertex of the isosceles triangle to be A

Denote the bottom right vertex of the isosceles triangle to be B

Denote the top vertex of the isosceles triangle to be C

Drop an altitude from C to side AB. Denote the foot of intersection to be D.

By the Pythagorean Theorem, AC = 17.

Now, we see that sin 4 = i—?
This implies that sin A = % (» = radius of semicircle).
Hence, r = ﬁ .
17
FEF %
E
A ] B

D

Credits for Asymptote go to whoever wrote this diagram up in Solution 2. There are
two ways to find the area of AABC. The first way is the most obvious, and that is to
multiply the base times the height (16 - 15) and then divide it by two. The second way
is, in a way, a little more complex. Note that AACD and ABCD are congruent. This
means that if we find the area of one triangle, we can just multiply it's area by 2 and
we've found the area of the larger triangle ABC. But since we always divide by two,
as it is in the formula for finding the area of a triangle, the multiply by two and
divide by two cancel out, giving us that if we just multiply base times height of
AACD, we will get the area of AABC. Now you might think: '‘But what is the other
way of finding the area'. Well that is AC, which would be the base, times DE, the
radius, which would be the height. The first way to find the area gives us the area of

the AABC, 1016

= 120. This gives us 120 = AC - r (r signifies radius). We can find
AC using the Pythagorean Theorem on AACD. The two legs are 8 and 15, which
gives us that the hypotenuse, AC, is equal to 17. Now that we have an equation with
only one variable for the radius, 120 = 17r, we can just solve for the radius. We get
r= ﬁ. This may seem like a lengthy explanation, but doing it yourself when you

17
know what to do, it actually takes very little time. Try it yourself!
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