1. What is the value of (8 x 4 +2) — (8 +4 x 2) ? )
Ao @®e6 (©O10 \(%8 (E) 24 "

D

N\
(§xa+>)~( 8*&6
(32+2) - (¥ )
34 - 16”

2. & of paper is folded tw
dashedyline. When unfo
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3. Wind chill is a measure of how cold people feel when exposed to wind outside. \ stimate for

wind chill can be found using this calculation:

(wind chill) = (air temperature) — 0.7 x (wind& :

where temperature is measured in degrees Fahrenheit (°F) ataw' d speed is measured in miles per
hour (mph). Suppose the air temperature is 36°F and‘the wind speed is 18 mph. Which of the

following is clogpst to the approximate wind chill?
(A) 18 % (©)28 @M32 (E)35

3f~0]x18 Q
36- 12,6 &"&
23.4 (,0

223

)|

4. The numbers from kt e arranged in a spiral pattern on a square grid, beginning at the center. The
first few numb een entered into the grid below. Consider the four numbers that will appear
in the shade: on the same diagonal as the number 7. How many of these four numbers are

u;
prime? \

' Find the key:
Mal- o [ | Perfect Sque
q

BN NEE
@ Thea, We Car
@0 ®1  (©:2 \/3 ®4 "f'ﬂ‘ numbers - ) ;311704'7.

res

oS

A J

AW'ﬂ 'H‘l'v / 73)4701'4

prime Q.

5. A lake contains 250 trout, along with a variety of other fish. When biologist catches and
releases a sample of 180 fish from the lake, 30 are identified as e that the ratio of trout to
the total number of fish is the same in both the sample and &l«c. w many fish are there in the
lake?

(A) 1250 MSOO ©) 1750 (D) 1800‘ @ 2000

Trowt * Total = 30:1%0 =1:6

Tpm: 280 A
Total : Ix6 > 1S90
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Az shewn above, CanAMA ard B, C and D, ard
&Xf(l]ﬂ‘ MWAM vl ,‘zg’ mind the fraforﬁ‘ow

lel-a‘nsfu‘f bedw. grids (shown by +he dotted

lw,). 6®

&
\{.?'

6. The digits 2, 0, 2, and 3 are placed in the expression below, one digit per box. \s e maximum

possible value of the expression? ‘

.
&

(A)O  (B)S \9{ D) 16 (E) 18

Ois éptbt’al. To /144/. the maximum,
0 comot be H\&,@sc. Then, 0 shold

.oy0
he the fo';?- il=1. 3

> >2
Considat othat term;, 2 > 2
a 2 0 -
A maximam 8 3’(7—-7.
Thns,
\
&r;tangle, with sides parallel to the x-axis and y-axis, has opposite vertices located at (15, 3) and

6,5). A line is drawn through points A(0,0) and B(3,1). Another line is drawn through points

4

C(0,10) and D(2,9). How many points on the rectangle lie on at least one of the two lines? !
D
9 ¢
8 3
7 boivs
6 \ A
5 N ¢
4 -
3 A
5 1}
1 i -
A= |
15 16

123456789101112\
(A) 0 \(9/(@2 D)3  (E)4 &:
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8. Lola, Lolo, Tiya, and Tiyo participated in a ping pong tournament. Each play@p&ted against
fi

each of the other three players exactly twice. Shown below are the win-loss rx or the players.

The numbers 1 and O represent a win or loss, respectively. For examples five matches and
lost the fourth match. What was Tiyo’s win-loss record? &

Player | Resull‘
Lola 1 11
Lolo 1o[1iojro
Tiya 101jqo

Tiyo 142092
010)
WOIOl (B) 001001 ©) 0]@ (D)o010101 (E) 011000

kzj’ F‘" aLh n, thre ore 4wo Jomes beirg
Plajtd_ Tk 4{& must have ! pin ond [ loss.

TAus, 0%22 oluma, thare must be 2 wins and (
2 Iasse &
\ .,

@ka is skiing on a mountain. The graph below shows her elevation, in meters, above the base [ h
the mountain as she skis along a trail. In total, how many seconds does she spend at an elevation

between 4 and 7 meters?

Elevation (meters)
| = =
Y —
J//

6 7 7 g N
\ ;
N
2 4 6. 8 _l0 12 14 1
=~ Time conds) Vo
(A) 6 % (C) 10 D) 12 (E) 14 \

Y H 2.'4- ml\l\
fAls chowa b”*"""’( s’i's " b-10 mM

(2~ 14 min

I 4ated @ -2t (10-6) + (4-12) = B sec
&8
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10. Harold made a plum pie to take on a picnic. He was able to eat only % of th@gd he left the rest

for his friends. A moose came by and ate % of what Harold left behind. A at, a porcupine ate %
of what the moose left behind. How much of the original pie still remiainediatter the porcupine left?

Wy B ©) \go)/— ® >

C: +>><u--i>><<'~">

11.

Distage

QI(‘
. 200,000,090 X 5 900 = 0,000 Mph A
QPM 2009 m @&

3 05

3 O
NASA’s Perseverance Ro @mnched on July 30, 2020. After traveling 292,526,838 miles, it
landed on Mars in J er about 6.5 months later. Which of the following is closest to the

Rover’s average inte: spegd in miles per hour?

GV 6’000 \/ 60,000 (D) 120,000  (E) 600,000 &(
72 , 626,938 A 300,000,000 .,

6.5 monthg v H:Sx30%x24 = 4'680$5000)f

12. The figure below shows a large white circle with a number of smaller whw shaded circles in its

interior. What fraction of the interior of the large white circle is s @
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As shown bedew , Suppose the @mdz hns
N 9

Myettow cir
<< s jz Fiut e 22 |, Bach yellow
yetow It SMA&*‘ =4:| 7 eirde’s weq
@ S 4.
yans Tp® 421
3!30/\ C,N‘ou;;/é

Sjw-n& _ b

& X
.@ [Fed = 6 e R
Pmk rod =361 7 gfmk ole =38, &
T/w, choded ovea=Ix3t ((f-2%a) =

6('/
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13. Along the route of a bicycle race, 7 water stations are evenly spaced between th nd finish lines,
as shown in the figure below. There are also 2 repair stations evenly spag een the start and
finish lines. The 3rd water station is located 2 miles after the 1st rep ow long is the race
in miles? u,‘ﬂ\ &

NV

| Start
[ustura

R ey #

%

A)s  ®)16 (C)24 \(9/ A
A
AS Chown abavé%/w. Mite MAle CAn be
Mffl.(&/\ftd &(@‘X) or~ 3(37( —+%- Z.)

An M‘?‘ n Con ba mode ¢<<

3 (2x+% -2) B

*7‘/\z g,qlme race IS 3x0 =43 "‘MSQA

14. Nicolas is planning to send a package to his friend Anton, who is a stamp collector. To_ pa
postage, Nicolas would like to cover the package with a large number of stamps. Supp as a

&A collection of 5-cent, 10-cent, and 25-cent stamps, with exactly 20 of each type. Wh greatest

number of stamps Nicolas can use to make exactly $7.10 in postage?
(Note: The amount $7.10 corresponds to 7 dollars and 10 cents. One dollar i W@OO cents.)
6 (A) 45 t

(B) 46 (©) 51 D) 54

The total value of otl wllwnoﬁs
(5+/9+25)%x29°5 3920
$7 1= o certs
017-—710 = 70 cw.g' which mears we need

40 take owt 70 &/\*.s with as less sfomps 4s
rasc.bl.e,
70 3+(0+5 |5 stamps needed

Thue - we@ud 20435 =55 gfamps &t most.
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Qty blocks of equal

15. Viswam walks half a mile to get to school each day. His route consist N
length and he takes one minute to walk each block. Today, after w. cks, Viswam discovers
that he has to make a detour, walking 3 blocks of equal length d of 1 block to reach the next
corner. From the time he starts his detour, at what speed, in miles hour, must Viswam walk in

order to arrive at school at his usual time? . '

%DDDDDDDDD
O Ofm O OfH

(A) 4 % (C)4.5 0 E)S5
| block - ~ 9= 005 miles

Fram H\zw he clarts oeton, AL aeeds
+o I blocks .

{ School |

Wnce, = 7% 6.95 = 0~§5 miles e

o Time = Jp=5=5 mn = = o
SPeed = 938 X —:—5_ c 4.2 Mr/\ A

16. The letters P, Q, and R are entered into a 20 x 20 table according to the pattern shown belo

A many Ps, Qs, and Rs will appear in the compl ted table? w Wrdng
@6\ Eey: Eack row is o repefitin of 4 gro it Pak “'%

> ame L ,”
aTeleTalnly 63m17wf"‘"2"**
P Q R P ‘-—-';JNVP witth Eab*'—

(A) 132 Ps, 134 Qs, 134 Rs Il\ el/"‘y fhre Mws, P; a,.k aa.ch
(B) 133 Ps, 133 Qs, 134 Rs ar{wg bx3+ 9= 20 +imes.

133 Ps, 134 Qs, 133 Rs

\?’/ » 134, ws
(D) 134 Ps, 132 Qs, 134 Rs 173“’- ’1,f 6'/”3 'ﬂl‘lﬂr () .
(E) 134 Ps, 133 Qs, 133 Rs ).0 > 6&1

6 The “three rows"” reperds for G Fomes
(O with 2 rows @At i 20420 able
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Por #he b Fimes nfm’f-t‘on y Pell k&”‘ appers
2p% 6 < |20 +PMLS¢<<\

Fgr the 2 rows Ld—"a"’, 'H‘*)’ ore Ha Some 43

+he furﬁ 2 rows:

b GR Of
{55%& wh PO lefr

P oppasss - g,, 1= 13 fimes
v hxar+2 o |4 4mmas

R oppeals® fx2+| =15 +Himes

Lhototad § P appesrs - 120+ 13 = 133 Hmed

R oppears: 120+ W4 =134 %@
@QA R appears: 20+ 13 =1 356"7%5

> 17. A regular octahedron has eight equilater ltnglf s with fou f%;p at each vertex. Jun

will make the regular octahedron shown on the right by folding the aper shown on the left.
Which numbered face will e dpt other ghth @

F ,((‘
£ E
Vi o 8 »f

¢ D . :
b QA As showa abwve, the bﬂ “

ot o “’36‘% ®° 4o find & face other fhon
(? Q thet shares [ne AE.
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18. Greta Grasshopper sits on a long line of lily pads in a pond. From any lil , Greta can jump 5 pads
to the right or 3 pads to the left. What is the fewest number of jun% must make to reach the

lily pad located 2023 pads to the right of her starting position?
(A)405  (B)407  (C)409 %1 (B)413

Suppase: to the FIM+ ast
uppes to the (21

The number of Junps 40 A“u ryht as m

The m&a«f%&w the Gt as t.

Thea, |Em-347"3023

M4 A qu»Jlo {”“'4"3
= h &4

'@ { " j v

fofal &4" 4f 4>] "

'T/\us, r(szﬁ numper d‘f Ju*f’ s @
& ‘ 19. An equilateral triangle is placed inside a larger equilateral triangle so that the reglcﬁQn them

can be divided into three congruent trapezoids, as shown below. The side length ner triangle
is 3 the side length of the larger triangle. What is the ratio of the area of ong traj to the area of
the inner triangle?

S %3‘3‘*

o ] Sma
A)1:3  (B)3:8 5:12 (D716 (E)4:9

0! = -_is :
s 1 chA
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20. Two integers are inserted into the list 3, 3, 8, 11, 28 to double its range. The Qan

unchanged. What is the maximum possible sum of the two additional numbegs? .
(A) 56 d(B)57 (C) 58 \pé)b (E) 61 N %
Mode:3  Medina: B Oriyral Range :23-32%
<in~# Rone: 35x2:=50
7;'0”" anl‘S(Hb)shuM@A& INjc al fos.h‘bh.
Thus, the now aroﬁub%\us‘f be as shown balow.
3 200 g 28 h
‘b= 503 =53 ‘
5@8 . TIW-SHHL MAXTMUMN "f' . ‘57. y
AV atb=53+7 = bo
21 Alina writes the numbers 1, 2, . . ., 9 on separate cards, one number per card. She wishes to 2@
cards into 3 groups cl;fe 3dca§s so that the sum of the numbers in each group will be the samedInthow
&A (A)Z y(B)l \w{’ D3 @4 @6@
6@ (,.,.,.,.....7)—:5 = N;v.(,
' ¢ the qrosp comfoing 1, ‘w of *“g”*’a
L : = et 581
2 Awmbers Must bo 151 -—K@M& e |
Y hen We Aave (.S.T , 2 must be with b&‘],
7 hsn Wwe howe llé'“{' > must be with 489.

Thus, we 2 Wl s n toted
g

¢
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22. In a sequence of positive integers, each term after the second is the produ\ previous two terms.

The sixth term in the sequence is 4p00. What is the first term? Q
5 A

A)1 B)2 (C)4 (E) 10

We hove o sefierce: o
6. b, ab, ab , &b .|a’b

@@@g\@@

N é&b =25’

23. Eachs @ x 3 grid is randomly filled with one of the 4 gray-and-white tiles shown below on ’
the ri
& ‘ What is the probability that the tiling will contain a large gray diamond in one of the s%é 2

grids? Below is an example of such a tiling.

>

14

1 1 1 1 «C
(A) To2a B) 756 e D) T6 (E) 1

Thee are four larqe gquares whre dimord

coan ( as Shown obore 6y our  Colorse).
" 16&\7" suare, the probadilty
Py

chirg & dipond TS (£) = 335
0{3 j %) Sb‘
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24. Isosceles triangle ABC has equal s dl gh s AB and BC. In the figure bvaé d wn
WO

parallel to AC o that the hddp fAABCh e the same area &

ight
unshaded portions are 11 and 5 units, respectively. What h hei gmc
B B

%4.6 (B) 14.8 (C)100:)152 (E) 15.4

ABMN 2pAL ore Siwilar.
Ab?a\$ o BAL  are gimilar.

) SABAL h,’ g‘BML

. Sﬁpa A-5) S nne Y3

Qeomn + Smnhe: Sasac
Seppa = S muac 2
Saamv-r Coppl = = Some ?’
IJ| +(')_‘:.)'Bl_ _ &<\\°
I=|+(h- )‘= h

1214 h*-10Rh 435 = /‘
lok = 146

@QA h=ia.b
c?b
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25. Fiftee gersa az,as,...,ais are arranged in order number lin Qgers are equally

spac d dh e the prope yth ?
1 <a; <10, 13<a; <20, d 241 < < 250

What is the sum of the digits of @

(AF8 B)9 (C) 10 D) 11 (E) 12

23) £ Qg - §\
Supprse  1he A otween ew“ fwo afjasrt

tems is d .
& 144 <€ 247
Q_b~$£d$‘778 &’(
\Q 0[2'-1 ‘o

& Aig = A+ 19% '7 = At 238
24 € u+338 <250 A

3 etz 2
&A Az= gt '] 006

6@ (3¢ Qi+ €37 v

~4< 23

Q, con only b
Az Qo l?*l‘]’: 3423 =224
The A«Jn‘&m 3 24244:=9

zf



