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« Having turned a card over around its right side, we see what is drawn in the figure. What
shall we see if weturn this card over around its upper side?

(US 2016 Math kangaroo Problems, Level 3-4, Question #14)
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a Cindy colors each region on the pattern red, blue, or yellow. She colors
regions that touch each other with different colors. She colors the outer ring
(region) of the pattern red. How many regions does Cindy color red? (MK 2020 Levels 3

and 4 Problem 9)

a Amelie wants to build a crown using 10 copies of this token: @ When two tokens

share a side, the corresponding numbers match. Four tokens have already been placed.
Which number goes in the triangle marked with an X? (MK 2020 Levels 3 and 4 Problem

15)
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18 cubes are coloured white or grey or black and are arranged as shown. The figures on
the right show the white and the black parts. Which of the following is the grey part?

(US 2021 Math kangaroo Problems, Level 3-4, Question #10)
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A A B /]
C / D. / / /]
E 777

The Metro line has 6 stations, A, B, C, D, E, and F. The train stops at every station. When
it reaches one of the two end stations, it changes its direction. The train driver started
driving at station B and her first stop was station C. Which station will be her 96th stop?

(US 2023 Math Kangaroo Problem, Level 3-4, #14)
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Q Ali has a 60 cm ruler. Unfortunately, some of the markings have faded away. He is able
to measure any of the lengths 10, 20, 30, 40, 50 and 60 cm using his ruler only once.

Which is Ali's ruler?

1 || 1 1
Al 10 30 B. 20 40
60 cm 60 cm
|| 1 1 1
C. 30 50 D.| 10 20
: 60 CHIl 60 cm
E. | 10 40
60 cm

a There are 7 houses north of RoadA, 8 houses east of RoadB and 5 houses south of

RoadA. How many houses are west of RoadB?
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(US 2007 Math kangaroo Problems, Level 3 — 4, Question #24)
A square sheet of paper is folded twice so that a square is created again. In that square

one of the corners is cut off (see the picture). Which of the pictures below does not

Hoo

represent this sheet of paper once it is unfolded? ()

&

E. Each of the pictures A, B, C, D can represent this unfolded sheet of paper

(US 2011 Math kangaroo Problems, Level 3 — 4, Question #21)
Olga has three cards, as shown in the picture. Using them, she can form different
numbers, for example 989,986,866, and so on. How many different 3 digit numbers can

she form using these three cards? ()

D

A 4 B. 6 C.8 D.9 E. 12
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(US 2011 Math kangaroo Problems, Level 3 — 4, Question #22)
Andrea formed the ornament shown in the picture by using several identical pieces. The
pieces cannot overlap or cover each other. Which of the following pieces could not have

been used by Andrea to create the ornament? ()

A B. C. é@ D. >
E. g

Basil has several domino tiles drawn in the figure. He wants to arrange them in a line
according to the following “domino rule” :in any two neighbouring tiles, the
neighbouring squares must have the same number of points. What is the largest
number of tiles he can arrange in this way?

(US 2013 Math kangaroo Problems, Level 3-4, Question #18)

A 3 B. 4 C.b5 D. 6 E. 7
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@ Beatrice has a lot of pieces like the blue one in the picture. At least how many of these
blue pieces do you need to make a blue square?

(US 2013 Math kangaroo Problems, Level 3-4, Question #20)

@ A sequence of triangles of diamonds is made. The first three stages are shown. In each
stage a line of diamonds is added. In the bottom line the outer diamonds are white. All
other diamonds in the triangle are black. How many black diamonds has the figure in
stage 67

(US 2014 Math kangaroo Problems, Level 3-4, Question #17)

1 2 3
o . ¢
AN Qozo:%

A 19 B. 21 C. 26 D. 28 E. 34
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@ The figure shows a dotted sheet. Both horizontally and vertically the distance from one
point to the next is equal. How many squares with different area is it possible to make,
using four of these points?

(US 2015 Math kangaroo Problems, Level 3-4, Question #19)

. o . .
. o o o
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A 2 B. 3 C. 4 D.5 E. 6

@ The pages of a book are numbered 1, 2, 3, 4, 5 and so on. The digit 5 appears exactly 16
times. What is the maximum number of pages this book could have?
(US 2019 Math kangaroo Problems, Level 3-4, Question #19)

A. 49 B. 64 C. 66 D. 74 E. 80
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@ Emil started to hang up towels using two pegs for each towel as shown in figure 1. He
realized that he would not have enough pegs and began to hang up the towels as
shown in figure 2. Altogether, he hung up 35 towels and used 58 pegs. How many

towels did Emil hang up in the way shown in figure 1?7 (2019 Math Kangaroo Problem,

figure 1

Level 3-4, Question #24)

figure 2

A 12 B. 13 C 21 D. 22 E. 23

Q Ann replaces letters in the calculation KAN+GA-ROO with some of the numbers from 1
to 9 and then calculates the result. The same letters are replaced by the same numbers
and different letters by different numbers. What is the largest possible result she can
get? (MK 2020 Levels 3 and 4 Problem 24)

A. 925 B. 933 C. 939 D. 942 E. 948
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@ Alma wants to put one of the pieces shown in the middle of the picture so that a child in
A is able to travel to B and to E, but not to D. She can rotate the pieces. Which two

pieces could she use? (MK 2022 Grades 3 and 4 Problem 20)

@?‘F 1<:> 2<:> 3/\3

<
J A
« 4/ 5/
( {
c] (B X
A. land2 B. 2and 3 C.land 4 D.4and5 E. 1and5

@ The small caterpillar shown in the picture curls up to sleep. What might that look like?

(US 2022 Math kangaroo Problems, Level 3-4, Question #23)
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Maria has shaded exactly 5 cells in a 4 x 4 grid. She challenges 5 of her friends to guess
which cells she has shaded. The grids they have drawn are shown below. Maria looks at
them and says: "One of you is right and each of the rest of you has four cells correct,”
Which is the correct answer?

( US 2023 Math Kangaroo Problem, Level 3-4, #24)

A. B. C. D.

Else has two machines. When she puts a square sheet of paper in machine R, it turns the
paper 90° clockwise, as shown in the picture. When she puts the paper in machine S, it

stamps the paper with a .

= RO LS

In which order are the machines used to produce the result shown?

=l 2 = 7 =] 2 ||

A. SRR B. RSR C. RSS D. RRS E. SRS
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@ A student has 3 cards with numbers on them. Their sum is 782. Unfortunately, a worm

ate part of each card. What is the sum of the 3 missing digits?

(2443) (1lJ4) (41

A 8 B. 9 C. 10 D.

@ The figure below shows a honeycomb with 9 cells. There is honey in some cells. The
number in each cell shows how many neighboring cells contain honey. Neighboring

cells have a side in common. How many cells contain honey?

oo (2) "
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@ Three girls, one after another, take some cookies from the tray shown.

| "" A0 A A A 4

One of the girls takes all the heart-shaped cookies available on the tray. Another girl

takes all the white cookies available on the tray. Another girl takes all the large cookies
available on the tray. However, they do not necessarily take the cookies in this order.
One girl takes 3 cookies, one takes 6 cookies, and One takes 7 cookies. Which of the
following sets of cookies does one of these girls take?

(US 2024 Math Kangaroo Problem, Level 3-4, #23)

OO0V 900000V
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a There are 2 types of blocks:

white A> and red .

A small cube can be made using 4 white blocks or using 1 white and 1 red block. The
large cube shown in the picture is made of small cubes. What is the smallest number of

white blocks needed to make the large cube?

A 8 B. 11 C. 13 D. 14 E. 23
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Mock Test Questions
4 points

@ Jason writes the numbers 1 to 4 on a sheet of paper. Then he flips the sheet and writes

the numbers 5 to 8, as shown.

After that, he cuts the sheet into 4 rectangular cards and puts them in a row.

What is the sum of the numbers represented by the question marks?

A3 B. 4 C.5 D. 6 E. 7

Q Peter is reading a book with 311 pages. He remembers that the sum of the page
numbers of the last two pages he finished reading the previous day is 141. If he plans to
read 40 pages per day for the remaining pages, how many days will it take him to finish
the book?

A 4 B. 5 C.6 D.7 E. 8
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@ There are 7 houses north of Road 4, 6 houses east of Road B and 8 houses south of

Road A. How many houses are west of Road B?

RoadB

Road A

@ A group of animals is standing in a line.
First, the zoo manager removes the third animal from the left.
Then, the zoo manager moves the sixth animal to the second spot from the left.
After that, the zoo manager removes the fourth animal from the left.
Finally, the zoo manager removes the third animal from the left.

What is the animal that is now in the fifth place?

1T i90eW
i B. & C. ﬁ D. (:i.’:? E. /’
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@ Amy, Fiona, Jesse, Luca, and Frank are playing a counting game. Amy starts by saying 1,
than Fiona says 2, Jesse follows with 3, then Luca 4, and Frank is the last. The person who
reaches 8 or a multiple of 8 will stay silent. In this pattern, who will say 177

A. Amy B. Fiona C. Jesse D. Luca E. Frank

@ The rabbit wants to escape from the maze. How many different paths can the rabbit

take without passing through the same crossroad more than once?
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@ In the following calculations, the same digits are hidden under the same figures.

Different digits are hidden under different figures.

AA-T
HE-HA-

What is the value of Ax x ?

A 12 B. 15 C. 18 D. 28 E. 30

@ There are exactly 2 frogs in each row and each column. The frogs decide that 2 of them
will jump to a neighboring empty cell at the same time. Neighboring cells have a side in
common. Afterwards, there still will be exactly 2 frogs in each row and in each column.

In how many ways can the frogs do this?

CONC) CRC)
{ ) { )
CRC) CNC)
2102
CNC) CRC)
2 92

A1l B. 2 C.3 D. 4 E. 5
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@ The figure below shows 16 balls and some of them has water in it. The number on each
ball shows how many neighboring balls contain water. Neighboring balls are the six

balls around the center ball. How many balls contain water?
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@ There are five friends: A, B, C, D, and E. They were playing outside in a circle. After
playing, E said, "A was standing next to B, and either C or D was on B's left." D said, "B
was standing to the left of C, and I (D) was next to C." But both E and D remembered it
wrong.

Can you figure out how they were really standing? Which order is correct?

A. D A B. E c
E C D B
B A
C C A D. D E

E D B C
B A
E B A
D C
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@ There are 2 types of blocks:

white A> and orange..

A small cube can be made using 4 white blocks or using 1 white and 1 orange block.
The large cube shown in the picture is made of small cubes. What is the smallest

number of white blocks needed to make the large cube?

A 8 B. 12 C. 14 D. 18 E. 23

@ Ethan has the following in his wallet:
1 ten-dollar bill
3 five-dollar bills
15 one-dollar bills
He wants to buy a backpack that costs 16 dollars. How many different ways can Ethan
pay exactly 16 dollars using these bills?

A1l B. 2 C.3 D. 4 E. 5
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@ Write each of the numbers 0, 1, 2, 3, 4, 5, and 6 in the squares, each number can only use

once to make the subtraction below correct. Which digit will be in the blue square?

@ Levi and 51 classmates went to the park to go boating. They rented a total of 11 boats,

with each large boat seating 6 people and each small boat seating 4 people. How many

small boats did they rent?

A 4 B. 5 C. 6 D.7 E. 8
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@ The numbers 3, 4, 6, 7, and 8 are written in the squares of a cross (see the figure on the
right) so that the sum of the numbers in the row is equal to the sum of the numbers in

the column. Which number can be written in the center square of the cross?

A. only 3 B. only 6 C.only7 D.6or7

E. 6ors

m Tommy is investigating a murder case. Here are the statements made by each suspect:
A said, "C is the murderer, and I am not the murderer."
B said, "D is innocent."
C said, "I am not the murderer, and E is lying."
D said, "B is telling the truth.”
E said, "A is innocent."
After further investigation, Tommy concluded that only one of them is lying, and only
one of them is the murderer. So, who is the murderer?

A A B. B C. C D.D E. E
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@ As shown in the figure, a cube with a given edge length of 3 has holes drilled through it
in 3 directions, with the holes passing through the entire large cube. Afterward, the
exposed outer surfaces of this three-dimensional shape are painted red. The shape is
then cut into smaller cubes with a specified edge length. How many of these smaller

cubes have exactly 4 face painted red? ?

A. 10 B. 11 C. 12 D. 13 E. 14

@ Amelia and other 16 children are playing together. They need to be divided into groups
of either 2 or 3. What is the minimum number of groups with 2 children?

A 2 B. 3 C. 4 D.1 E. 5
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Amanda, Lucy, and Jennie are participating in a competition as a team. They need to
answer 3 questions in order. However, Amanda does not answer the first question, Lucy
does not answer the second question, and Jennie does not answer the third question.
How many different orders can they follow to answer the questions?

A 2 B. 3 C. 4 D.5 E. 6

Fill the O with the numbers 1 to 8. To keep the following six equations true, which
number should be filled in A?

Q)
Q)
olle

A 8 B. 10 C. 12 D. 14 E. 16

o
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@ Peter is playing a ball-throwing game with four baskets: 4, B, C, and D. Peter starts from
basket A and throws the ball in the order of 4, B, C, D. After throwing a ball into basket
D, Peter immediately returns to basket C, then B, and then A, before moving back to
basket B... Following this pattern, which basket will receive the 53" ball thrown by

Peter?

A. Basket 4 B. Basket B
C. Basket C D. Basket D

E. It is not determined.

Q The ancient Romans used Roman numerals. We still use them today. I=1, V=35, X =10,
L =50, C =100, D = 500, M = 1000. Dennis was born in the year MMXYV. His sister Judy is
five years younger than him. In which year was Judy born?

A. MMX B. MMXVIII
C. MML D. MMXX

E. MDCL
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"‘\ Fill the numbers 1 to 6 into the 6 circles in the figure below, so that the sum of the 3

numbers on each side of the triangle is equal. What is the largest sum?

O

AT B. 9 C. 11 D. 12 E. 15

@ Four friends go to a pizzeria and order a total of 17 slices of pizza. Each friend eats at
least 1 slice, and no two friends eat the same number of slices. Three of them ate 11
slices in total, and one of them ate exactly 3 slices. How many slices did the friend who

ate the most eat?

A 4 B. 5 C. 6 D.7 E. 8
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@ Emma colors cells in the grid to make a snake. (2 cells are already colored.) Each number
outside the grid shows how many cells in that row or column are colored. Which of the

followings shows the way the third row is colored?
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MK Level 3-4 Collection of Common Mistakes
In 4 & 5 Point Questions

Past Competition Questions
4 points

Q Having turned a card over around its right side, we see what is drawn in the figure. What
shall we see if weturn this card over around its upper side?

(US 2016 Math kangaroo Problems, Level 3-4, Question #14)

w
Sy B B.q C. .\ E b

Answer b

[Resolution] By turning the card over around its right side, we can deduce that
the original figure should be a downward semicircle, with white section on the left
and blue section on the right. Therefore, the figure obtained by turning the card
over around its upper side should be a semicircle upward, with white section on

the left and blue section on the right. The correct answer is D.

Q Cindy colors each region on the pattern red, blue, or yellow. She colors
regions that touch each other with different colors. She colors the outer ring
(region) of the pattern red. How many regions does Cindy color red? (MK 2020 Levels 3

and 4 Problem 9)
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o

Since the outer region is red, the following two going towards the center are blue
and yellow. The next would have to be red again, followed by blue and yellow. The
center piece would be red again.This gives us three pieces colored red, and no areas

of red touch. Notice that blue and yellow are interchangeable colors.

a Amelie wants to build a crown using 10 copies of this token: @ When two tokens

share a side, the corresponding numbers match. Four tokens have already been placed.
Which number goes in the triangle marked with an X? (MK 2020 Levels 3 and 4 Problem

15)



I? Think Academy

-

Notice that the token is divided into five equal triangles. The numbers on the token
are written in the counterclockwise ways, from 1 to 5. Following the pattern that the
parts of the token touching have the same number and the numbers on each token's
triangle are written in the counterclockwise manner we would receive the following

pattern:

Number 4 would go on the triangle marked with an X, here, highlighted in yellow.

a 18 cubes are coloured white or grey or black and are arranged as shown. The figures on
the right show the white and the black parts. Which of the following is the grey part?

(US 2021 Math kangaroo Problems, Level 3-4, Question #10)
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A 7 B 4
C / D ( / / /]
E 777

E

[Resolution] The upper layer consists of 2 white pieces and 7 black pieces, which
can be put together by the existing black and white pieces. The lower layer is only 2
white pieces currently, which should be in the lower right corner, so other 7 pieces
should be grey except for the 2 white pieces in the lower right corner. The correct

answer is E.

The Metro line has 6 stations, A, B, C, D, E, and F. The train stops at every station. When
it reaches one of the two end stations, it changes its direction. The train driver started
driving at station B and her first stop was station C. Which station will be her 96th stop?

(US 2023 Math Kangaroo Problem, Level 3-4, #14)
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-— =
Westl | | : IEast
A B C D E F
A A B. B C.C D.D E. E
D

The subway passes through the stations in the following order:
1 2 3 4 5 6 7 8 9 10
C~-DE~F~E~-D~-C~-B~A"BC~DE~F-----
After observation, it is found that these stations have a periodic phenomenon. Every
10 stations is a cycle. 96 <+ 10 = 9 (groups) ... 6 (stations). So the 96th station is D
station. The correct answer is D.
HEREOR I AL RS
1 2 3 4 5 6 7 8 9 10
C~-DE~F~E~-D~-C~-BA"BC~DE~F:----
SRR, XELRERENSR . S10MERA— 1 EHE . 96+-10=9(4H) ...

6 (uh) . FTLASB96uL 9D . IEFRERAD .

Ali has a 60 cm ruler. Unfortunately, some of the markings have faded away. He is able
to measure any of the lengths 10, 20, 30, 40, 50 and 60 cm using his ruler only once.

Which is Ali's ruler?

1 1 1 1
Al 10 30 B. 20 40
60 cm 60 cm
|| 1 1 1
C. 30 50 D.| 10 20
60 cm 60 cm
1 1
E. | 10 40
60 cm
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0

200m e
4
) [N ) T —
1
10 40
B L) O T —
10 40

50cm L ]
T T

10 40
0em b ]

10 40
The ruler in option E can measure any length of 10, 20, 30, 40, 50 and 60 cm, as

shown in the figure. The correct answer is E.

EMEFHRFATLGNE10. 20, 30, 40. 50F060cmFRVERIE , B . [EREERN

E.

e There are 7 houses north of RoadA, 8 houses east of RoadB and 5 houses south of

RoadA. How many houses are west of RoadB?

[

According to the question, Road A’ s south and north sides include all the houses,

and Road B’ s east and west sides also include all the houses. All the houses have
7+ 5 = 12 (buildings), so the houses on the west side of Road B have 12 —8 =4

(buildings). The correct answer is A.
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RIEEE , IBARYR. JLEBETATERIERE | BBIAR. AEEEETHENEE . FrErY
BEET+5=12 () , FILARBAERIBESL2 -8 =4 (k) . IEHEENA .

5 points
a (US 2007 Math kangaroo Problems, Level 3 — 4, Question #24)

A square sheet of paper is folded twice so that a square is created again. In that square

one of the corners is cut off (see the picture). Which of the pictures below does not

Hoo

represent this sheet of paper once it is unfolded? ()

&

E. Each of the pictures A, B, C, D can represent this unfolded sheet of paper

Answer |3

a (US 2011 Math kangaroo Problems, Level 3 — 4, Question #21)
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Olga has three cards, as shown in the picture. Using them, she can form different
numbers, for example 989,986,866, and so on. How many different 3 digit numbers can

she form using these three cards? ()

DG

A 4 B. 6 C. 8 D.9 E. 12

N/A .

(US 2011 Math kangaroo Problems, Level 3 — 4, Question #22)
Andrea formed the ornament shown in the picture by using several identical pieces. The
pieces cannot overlap or cover each other. Which of the following pieces could not have

been used by Andrea to create the ornament? ()

A B. C. é@ D. >
3 g

N/A .
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@ Basil has several domino tiles drawn in the figure. He wants to arrange them in a line
according to the following “domino rule” :in any two neighbouring tiles, the
neighbouring squares must have the same number of points. What is the largest
number of tiles he can arrange in this way?

(US 2013 Math kangaroo Problems, Level 3-4, Question #18)

A 3 B. 4 C.5 D. 6 E. 7
oo
e o ° ° ° ° b
o ofe ° ° ° e oje

[Resolution] The dominoes are arranged according to the question. Up to 5
dominoes are used in the solutions that meet the the requirements of the question.

One of them is shown in the figure. The correct answer is C.

Q Beatrice has a lot of pieces like the blue one in the picture. At least how many of these
blue pieces do you need to make a blue square?

(US 2013 Math kangaroo Problems, Level 3-4, Question #20)

-
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[Resolution] A piece of paper has 9 pieces. If you want to form asquare, the total

number of pieces must be a square number. We find that 9 x 4 = 36 meets the

requirement, so we try 4 pieces first and find that we can construct them. The correct

answer is B.

A sequence of triangles of diamonds is made. The first three stages are shown. In each

stage a line of diamonds is added. In the bottom line the outer diamonds are white. All

other diamonds in the triangle are black. How many black diamonds has the figure in

stage 67

(US 2014 Math kangaroo Problems, Level 3-4, Question #17)

1 2 3
o .0 ¢
IO 9% 00:0:00

A 19 B. 21 C. 26 D. 28

. 34
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[Resolution] Figure 1 has 1+2 diamonds, Figure 2 has 1+2+3 diamonds, Figure 3

has 1+2+3+4 diamonds\cdots So Figure 6 should have 1+2+3+4+5+6+7=28

diamonds, two of which are white, 26 of which are black, so the correct answer is C.

@ The figure shows a dotted sheet. Both horizontally and vertically the distance from one

point to the next is equal. How many squares with different area is it possible to make,

using four of these points?

(US 2015 Math kangaroo Problems, Level 3-4, Question #19)

-

B. 3 . 4 D.5 E. 6
- = . ——=
o o [0 o . e o 0
e o o o s . e o 0
e o o o |o o of le—e 9o 9
e e o e [ e .
e <« o | |c o .
[ ] [ ] v [ ] ] [ ] 9
o o o offe o

[Resolution] As shown in the figure, there are 5 squares with different areas in

total. So the correct answer is D.
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@ The pages of a book are numbered 1, 2, 3, 4, 5 and so on. The digit 5 appears exactly 16
times. What is the maximum number of pages this book could have?
(US 2019 Math kangaroo Problems, Level 3-4, Question #19)

A 49 B. 64 C. 66 D. 74 E. 80

aYE B

Slelltiilelt [Resolution] This is a page number problem. Enumerate the number of pages with
the number “5" inturn:5,15,25,35,45,50, 51,52, 53,54, 55,56, 57, 58,
59, 65, 75---The 16th number “5" is on page 59 and the 17th number “5” s on
page 65, so the maximum number of pages in the book is 64. (Attention: there are

two “5" on page 55.) The correct answer is B.

@ Emil started to hang up towels using two pegs for each towel as shown in figure 1. He
realized that he would not have enough pegs and began to hang up the towels as
shown in figure 2. Altogether, he hung up 35 towels and used 58 pegs. How many

towels did Emil hang up in the way shown in figure 1?7 (2019 Math Kangaroo Problem,

figure 1

Level 3-4, Question #24)

figure 2

A 12 B. 13 C 21 D. 22 E. 23

oo B

Hanging the towels as in figure 1, the numbers of pegs used will be twice the

number of towels. Hanging the towels as in figure 2, the number of pegs will be by 1
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more than the number of towels.

Analyzing the five answers the following can be observed:

(A) 12 is not the correct answer. It is because 12 towels would be hung as in figure 1,
which would use 24 pegs. 35 — 12 = 23 towels would be hang as in figure 2,

which would use 24 pegs. 24 + 23 = 47 and not the desired 58 pegs.

(B) 13 is not the correct answer. It is because 13 towels would be hung as in figure 1
, Which would use 26 pegs. 35 — 13 = 22 towels would be hang as in figure 2,

which would use 23 pegs. 26 + 23 = 49 and not the desired 58 pegs.

(C) 21 is not the correct answer. It is because 21 towels would be hung as in figure 1,
which would use 42 pegs. 35 — 21 = 14 towels would be hang as in figure 2, which
would use 15 pegs. 42 + 15 = 57 and not the desired 58 pegs.

(D) 22 is the correct answer. It is because 22 towels would be hung as in figure 1,
which would use 44 pegs. 35 — 22 = 13 towels would be hang as in figure 2, which
would use 14 pegs. 44 + 14 = 58 pegs, which is the desired number of pegs.

(E) 23 is not the correct answer. It is because 23 towels would be hung as in figure 1,
which would use 46 pegs. 35 — 23 = 22 towels would be hang as in figure 2,

which would use 23 pegs. 46 + 23 = 69 and not the desired 58 pegs.

Q Ann replaces letters in the calculation KAN+GA-ROO with some of the numbers from 1
to 9 and then calculates the result. The same letters are replaced by the same numbers
and different letters by different numbers. What is the largest possible result she can
get? (MK 2020 Levels 3 and 4 Problem 24)

A. 925 B. 933 C. 939 D. 942 E. 948

-

In order to achieve the largest possible result the number ROO that is subtracted
should be as small as possible, which makes ROO = 122. From the numbers KAN and

GA added, the only hundreds digit is K so it should be the largest possible, which
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results in K = 9. The next largest numbers are the tens digits A and G so they should
be either A = 8 and G = 7 or the other way round A =7 and G = 8. It can be decided
later which one is the correct one. Next, there are two ones digits left to assign a
number to: N and A. The second one is A for which at this stage there are two
choices. For N the largest available number left should be assigned, which results in
N = 6. Using these conclusions we have two options: a) KAN + GA = 986 + 78 = 1064
and b) KAN + GA = 976 + 87 = 1063. The first number is better because is larger. The
final possible result that Ann can get is expressed with

KAN + GA —ROO =986 + 78 — 122 = 942.

@ Alma wants to put one of the pieces shown in the middle of the picture so that a child in
A is able to travel to B and to E, but not to D. She can rotate the pieces. Which two

pieces could she use? (MK 2022 Grades 3 and 4 Problem 20)

F y P YR\
- ( " \J \__/ Y
' 4L\ 5 /
< @ N2
A. land 2 B. 2and 3 C.land 4 D. 4and 5 E. 1and 5

oo B

Since E and B are across from each other, the pieces need to have a straight road so
these two houses are connected to the middle. A is counterclockwise from B, so
there also needs to be a road just counterclockwise from the straight segment.
However, that road cannot continue straight, because D cannot be connected. The
tile below shows in black the roads that need to be there, and in red the one that

cannot. Any other road segments on the tile don't matter.
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The pictures below show the pieces rotated so that one of the paths starts at A. Only

pieces 1 and 5 have the required roads to B and E without having a road to D.
l/j E 2[: : 3: : 45 : Sj E
Q The small caterpillar shown in the picture curls up to sleep. What might that look like?

(US 2022 Math kangaroo Problems, Level 3-4, Question #23)

@ 0 8 80
Lo NG & %

oo

[Resolution] Strat from the orange one, in either direction, the sequence must be
orange-black-yellow-blackyellow\cdots Only Option A meets the requirement. So

the correct answer is A.
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@ Maria has shaded exactly 5 cells in a 4 x 4 grid. She challenges 5 of her friends to guess
which cells she has shaded. The grids they have drawn are shown below. Maria looks at
them and says: "One of you is right and each of the rest of you has four cells correct,”
Which is the correct answer?

( US 2023 Math Kangaroo Problem, Level 3-4, #24)

A B. C. D.

oo B

If Grid A is all correct, Grid C only has 3 shaded cells correct, which is inconsistent
with the problem statement.
If Grid B is all correct, Grid C only has 3 shaded cells correct, which is inconsistent
with the problem statement.
If Grid C is all correct, Grid A only has 3 shaded cells correct, which is inconsistent
with the problem statement.
If Grid D is all correct, Grid C only has 3 shaded cells correct, which is inconsistent
with the problem statement.
If Grid E is all correct, Grids A, B, C and D all have 4 shaded cells correct, which is
consistent with the problem statement.
The correct answer is E.
INRMFEAERS , RIBCHRIS T 3MER/RTTE |, SREAFRT
NERMFEBEXT , WIECRRS T 3 AR/ BRTTHE | SEEAFRT |
INRMFECERT , MIBARRS T 3MER/RTTE | SEART
INRMFEDLERT , MIBCRIY T 3MRFERTTIE , SREAFT |
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WNERMIEESTT , MIEA. B. C. DERIT4NBBEETTE , Fad= .
IFREENE .

Else has two machines. When she puts a square sheet of paper in machine R, it turns the
paper 90° clockwise, as shown in the picture. When she puts the paper in machine S, it

stamps the paper with a .

=R L= 8 =%

In which order are the machines used to produce the result shown?

A. SRR B. RSR C. RSS D. RRS E. SRS

L—>R—>S—>R

[¢] [+

First observe the square sheet of paper. From start to finish, it rotated clockwise 2

times by 90 degrees, meaning the square sheet of paper went through Machine R
twice. Then observe the final shape of the paper. It hasa "#" pattern but is rotated
clockwise by 90 degrees. We can infer that the second machine is Machine S. So the
order of the machines is R, S, R, as shown in the figure. The correct answer is B.
FMESRE , NFHAZIEER | IRESEThERE 7 2R90E |, IS RAEE TPIRHEER . B
MBREARR B "+ BZX , (BEERWIREEHERE 790E , JLUEH S 2628911889

. FTLMNEENIRERR. S. R, WEF . IEHERAB .
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@ A student has 3 cards with numbers on them. Their sum is 782. Unfortunately, a worm

ate part of each card. What is the sum of the 3 missing digits?

[2443) [1LJ4) (410 )

A 8 B. 9 C. 10 D. 1

-

As shown in the figure, the sum of these three missing numbers is 6+5=11, so the

answer is D.

SNEIR7S | ATLAIX 3N ERATEIFAIFNN6 + 5 = 11, FXRAD .

2[ 13 23
1[4 1
+4 1] = +4 1[5
782 782

@ The figure below shows a honeycomb with 9 cells. There is honey in some cells. The
number in each cell shows how many neighboring cells contain honey. Neighboring

cells have a side in common. How many cells contain honey?

oooe 2e l/

oo
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As shown in the figure, the numbers marked in blue are clues for each step of
reasoning; the cells marked in red are confirmed to have honey; the cells marked in
gray are confirmed to have no honey. The final inference is that 6 cells have honey.
The answer is C.

ANEFTR , ARCHEBRIEF AE SRR | IR HL B cells ITRINE EERcells
; TRB ARG cells IFIAIR B RN cells . BREMEIRN6 N eellsGIEE , BRAC .

Stepl:
00056 a
Step2:

Step3:

o«

@ Three girls, one after another, take some cookies from the tray shown.

VIVPVP9  vvvvr

One of the girls takes all the heart-shaped cookies available on the tray. Another girl

takes all the white cookies available on the tray. Another girl takes all the large cookies

available on the tray. However, they do not necessarily take the cookies in this order.
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One girl takes 3 cookies, one takes 6 cookies, and One takes 7 cookies. Which of the
following sets of cookies does one of these girls take?

(US 2024 Math Kangaroo Problem, Level 3-4, #23)

OOV 900000V
00000V "P99YVYQ Qo

BEELS.

oo B

Mark the girl who took the heart-shaped cookies as A, the girl who took the white
cookies as B, and the girl who took the large cookies as C. Through trial and error,
combined with the number of cookies they each got, which are 3, 6, and 7
respectively, we first find out the order in which they took the cookies, which should
be: C-A-B.

As shown in the figure below.

Yeve

The answer is E.

AL A A A 4

1= 7Eheart — shaped cookiesfNLZFZARCHA , EEwhite cookestLZIZIRCAB , &
large cookiesILZIZIFEAC . BIE=R | EaiIZR I cookiesHIEED B3 , 6 , 71,
SR Bt 12 cookiesBUINF , N1ZA : C-A-B . WEF- .

Yeve

%A A A A 4
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There are 2 types of blocks:

white A> and red .

A small cube can be made using 4 white blocks or using 1 white and 1 red block. The

large cube shown in the picture is made of small cubes. What is the smallest number of

white blocks needed to make the large cube?

Answer b

Sle)[ljils1siWe divide the large cube into 8 small cubes for analysis one by one, and mark them

as A B, C D,EF, G, H. As shown in the figure:

Cube A has at least 1 white block.
Cube B has at least 1 white block.
Cube C has at least 1 white block.
Cube D has 4 white blocks.

Cube E has 4 white blocks.

Cube F has at least 1 white block.
Cube G has at least 1 white block.
Cube H has at least 1 white block.

In total, there are at least 1+1+1+4+4+1+1+1=14 white blocks.
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The answer is D.

AT large cubes3 58 small cubeiZ—2o#r , FixicefJBA , B, C, D ,E, F, G,
H . (B :

Cube AZ/VH1 M white block.

Cube BE/>E11 white block.

Cube CE/PH11 white block.

Cube DB4PMwhite block.

Cube EB4 P white block.

Cube FE/>H 11 white block.

Cube GE/PH 11 white block.

Cube HE/PH11 white block.
BHEDPEI+14+1+4+4+1+1+1 =147 white blocks .

E=AD .

Mock Test Questions
4 points

@ Jason writes the numbers 1 to 4 on a sheet of paper. Then he flips the sheet and writes

the numbers 5 to 8, as shown.
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After that, he cuts the sheet into 4 rectangular cards and puts them in a row.

What is the sum of the numbers represented by the question marks?

A3 B. 4 C.5 D. 6 E. 7

-

The corresponding numbers of front and back page are show in the picture.

So the four rectangle cards in a row are

2 . 4 l |

The sum of two quetsion mark is 2 +4 = 6.

a Peter is reading a book with 311 pages. He remembers that the sum of the page

numbers of the last two pages he finished reading the previous day is 141. If he plans to
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read 40 pages per day for the remaining pages, how many days will it take him to finish
the book?

A 4 B. 5 C. 6 D.7 E. 8

o

(141 — 1) + 2 = 70 (pages), so Peter finished reading up to page 71.
(311 — 71) + 40 = 6 (days).

Therefore, it will take him 6 more days to finish the book.

@ There are 7 houses north of Road A, 6 houses east of Road B and 8 houses south of

Road A. How many houses are west of Road B?

RoadB

Road A

&

-

According to the question, Road A’ s south and north sides include all the houses,
and Road B’ s east and west sides also include all the houses. All the houses have

7+8 = 15 (buildings), so the houses on the west side of Road B have 15-
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6=9(buildings). The correct answer is D

Q A group of animals is standing in a line.
First, the zoo manager removes the third animal from the left.
Then, the zoo manager moves the sixth animal to the second spot from the left.
After that, the zoo manager removes the fourth animal from the left.
Finally, the zoo manager removes the third animal from the left.

What is the animal that is now in the fifth place?

L1790 L9046
'L 6 T W e

AW EY B

TE Xy 5 oh ¥
Th il W
S5 S 2% X%
L1uXieL®W
iniegw

@ Amy, Fiona, Jesse, Luca, and Frank are playing a counting game. Amy starts by saying 1,

than Fiona says 2, Jesse follows with 3, then Luca 4, and Frank is the last. The person who
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reaches 8 or a multiple of 8 will stay silent. In this pattern, who will say 17?

A. Amy B. Fiona C. Jesse D. Luca E. Frank

ool
FoIIow the pattern

17+-5=3R2

So, Fiona will say 17

@ The rabbit wants to escape from the maze. How many different paths can the rabbit

take without passing through the same crossroad more than once?

-

5 points
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In the following calculations, the same digits are hidden under the same figures.

Different digits are hidden under different figures.

AA-T
HN-HA-

What is the value of Ax x| ?

A 12 B. 15 C. 18 D. 28 E. 30

[

The sum of two one-digit numbers is less than 20. It can be inferred that the
rectangle represents 1. Try one by one, the following equations meet the
requirements:
6+6=12

11411=22

b +b=112
Mi+dtl-22

So Ax x| =6x1x2=12

@ There are exactly 2 frogs in each row and each column. The frogs decide that 2 of them
will jump to a neighboring empty cell at the same time. Neighboring cells have a side in
common. Afterwards, there still will be exactly 2 frogs in each row and in each column.

In how many ways can the frogs do this?



l'? Think Academy




l? Think Academy

CONC) ®) CRC)
{ ) , { )
CRC)

]
O

.

©
©

CRC) CRC)
-.-
CRC) O

@ The figure below shows 16 balls and some of them has water in it. The number on each
ball shows how many neighboring balls contain water. Neighboring balls are the six

balls around the center ball. How many balls contain water?

oo B

Starting from conors and then mark the ball containing water with v and not

containing water with x.
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@ There are five friends: A, B, C, D, and E. They were playing outside in a circle. After
playing, E said, "A was standing next to B, and either C or D was on B's left." D said, "B
was standing to the left of C, and I (D) was next to C." But both E and D remembered it
wrong.

Can you figure out how they were really standing? Which order is correct?

A D A B. E c
E C D B
B A
c. C A D. D E
E D B C
3 A
E B A
D C
E

oo
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Since none of their statements were correct, we can deduce the following from E and

D' srecollections:

As shown in Diagram @, A is not sitting next to B (either on B’ s left or right), and C

and D are not on B’ s right. This means that only E can be sitting to B’ s left.

B

As shown in Diagram @), B is not sitting to the left of C, meaning Cis not on B’ s

right. A is also not sitting next to B, so only D can be sitting to B’ s right.

B

As shown in Diagram @), D recalled: "I was sitting next to C," but this was incorrect.

Therefore, D must be sitting next to A, and C must be sitting between E and A.

C A

E D

@ There are 2 types of blocks:

white A> and orange

A small cube can be made using 4 white blocks or using 1 white and 1 orange block.

The large cube shown in the picture is made of small cubes. What is the smallest

number of white blocks needed to make the large cube?
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A 8 B. 12 C. 14 D. 18 E. 23

Answer Iy

Slelltiilela!We divide the large cube into 12 small cubes for analysis one by one, and mark
themas A, B, C, D, EF G, H,1LJ K and L. As shown in the figure:
B C_

A D L _

N 1t H

J K -
L J J I L

Cube A has at least 1 white block.

Cube B has at least 1 white block.
Cube C has at least 1 white block.
Cube D has 4 white blocks.

Cube E has 4 white blocks.

Cube F has at least 1 white block.
Cube G has at least 1 white block.
Cube H has at least 1 white block.
Cube I has at least 1 white block.

Cube J has at least 1 white block.

Cube K has at least 1 white block.
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Cube L has at least 1 white block.

In total, there are at least 1+1+1+4+4+1+1+1+1+1+1+1=18 white blocks.

Q Ethan has the following in his wallet:
1 ten-dollar bill
3 five-dollar bills
15 one-dollar bills
He wants to buy a backpack that costs 16 dollars. How many different ways can Ethan
pay exactly 16 dollars using these bills?

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

oo B

Ethan has 5 different ways to pay exactly 16 dollars:
0 ten-dollar bills, 1 five-dollar bill, and 11 one-dollar bills.
0 ten-dollar bills, 2 five-dollar bills, and 6 one-dollar bills.
0 ten-dollar bills, 3 five-dollar bills, and 1 one-dollar bill.
1 ten-dollar bill, 0 five-dollar bills, and 6 one-dollar bills.

1 ten-dollar bill, 1 five-dollar bill, and 1 one-dollar bill.

@ Write each of the numbers 0, 1, 2, 3, 4, 5, and 6 in the squares, each number can only use

once to make the subtraction below correct. Which digit will be in the blue square?
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Answer |

AnE
- [s]3]
4 2

@ Levi and 51 classmates went to the park to go boating. They rented a total of 11 boats,
with each large boat seating 6 people and each small boat seating 4 people. How many
small boats did they rent?

A 4 B. 5 C. 6 D. 7 E. 8

-

If we assume all boat are small: 4 x 11 = 44 people
Difference: 52 - 44 = 8
8 +2 = 4large boat

11 - 4 = 7 small boat
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The numbers 3, 4, 6, 7, and 8 are written in the squares of a cross (see the figure on the
right) so that the sum of the numbers in the row is equal to the sum of the numbers in

the column. Which number can be written in the center square of the cross?

A. only 3 B. only 6 C. only7 D.6or7

E. 60orsg

oo B
oo S 3

Q Tommy is investigating a murder case. Here are the statements made by each suspect:
A said, "C is the murderer, and I am not the murderer."
B said, "D is innocent."
C said, "I am not the murderer, and E is lying."
D said, "B is telling the truth.”
E said, "A is innocent."
After further investigation, Tommy concluded that only one of them is lying, and only
one of them is the murderer. So, who is the murderer?

A A B. B C.C D.D E. E

oo
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C is the liar and murderer.

A's statement ("C is the murderer, and I am not the murderer") is completely true.
Since C is the murderer, A is telling the truth, and A is not the murderer.

B's statement ("D is innocent") is true because only C is the murderer, meaning D is
innocent.

C's statement ("I am not the murderer, and E is lying") is false, which is expected
since C is the liar. This means E is not lying.

D's statement ("B is telling the truth") is true because B's statement is correct.

E's statement ("A is innocent") is also true because A is not the murderer.

@ As shown in the figure, a cube with a given edge length of 3 has holes drilled through it
in 3 directions, with the holes passing through the entire large cube. Afterward, the
exposed outer surfaces of this three-dimensional shape are painted red. The shape is
then cut into smaller cubes with a specified edge length. How many of these smaller

cubes have exactly 4 face painted red? ?

A. 10 B. 11 C. 12 D. 13 E. 14

oo B

By directly observing the 3D figure, we can see that the center blocks of the 4 edges
on the top layer, 4 blocks in the middle layer, and 6 blocks on the bottom layer meet
the requirements (having exactly one face painted red). Therefore, the answer is:

4+4+6=14



‘? Think Academy

@ Amelia and other 16 children are playing together. They need to be divided into groups
of either 2 or 3. What is the minimum number of groups with 2 children?

A 2 B. 3 C. 4 D. 1 E. 5

oo B

There are 17 children in total. If we want to find the minimum number of group with
2. We can first define that all of them are organized in group with 3. 17 <3 = 5R2. We
find that the remainder is 2. Which means, we can make 5 groups with 3 people and

1 group with 2.

@ Amanda, Lucy, and Jennie are participating in a competition as a team. They need to
answer 3 questions in order. However, Amanda does not answer the first question, Lucy
does not answer the second question, and Jennie does not answer the third question.
How many different orders can they follow to answer the questions?

A 2 B. 3 C. 4 D.5 E. 6

A
There are 2 orders:

1 Lucy, Jennie, Amanda.
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2 Jennie, Amanda, Lucy.

Fill the O with the numbers 1 to 8. To keep the following six equations true, which

number should be filled in A?

*Q
PG
O+O=A

A 8 B. 10 C. 12

.14 E. 16

Since1+2+3+4+5+6+7+8 =236, the sum of those numbers values three times

of the A, SoA =36 +3=12

Peter is playing a ball-throwing game with four baskets: 4, B, C, and D. Peter starts from

basket A and throws the ball in the order of 4, B, C, D. After throwing a ball into basket

D, Peter immediately returns to basket C, then B, and then A, before moving back to

basket B... Following this pattern, which basket will receive the 53™ ball thrown by

Peter?
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A. Basket A B. Basket B
C. Basket C D. Basket D

E. It is not determined.

oo

A, B, C, D, C, and B forms a group repeating.
53 -6 =8R5

Q The ancient Romans used Roman numerals. We still use them today. I=1, V=5, X =10,
L =50, C =100, D = 500, M = 1000. Dennis was born in the year MMXYV. His sister Judy is

five years younger than him. In which year was Judy born?

A. MMX B. MMXVIII
C. MML D. MMXX
E. MDCL

D
1000 + 1000 + 10 + 5 = 2015

2015 + 5 = 2020

MMXX = 2020
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Fill the numbers 1 to 6 into the 6 circles in the figure below, so that the sum of the 3

numbers on each side of the triangle is equal. What is the largest sum?

O

AT B. 9 C 1 D. 12 E. 15

-

The numbers at the corners should be as large as possible. The largest sum is 12.

@ Four friends go to a pizzeria and order a total of 17 slices of pizza. Each friend eats at
least 1 slice, and no two friends eat the same number of slices. Three of them ate 11
slices in total, and one of them ate exactly 3 slices. How many slices did the friend who
ate the most eat?

A 4 B. 5 C. 6 D.7 E. 8

-

Since three of them ate 17 slices, the other one ate 17 — 11 = 6 slices. One of them
ate exactly 3 slices, and another two ate 11 — 4 = 8 slices. Since no two of them ate

the same number of slices, the another two must ate 1 and 7 slices, respectively. The
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friend who ate the most ate 7 slices.

@[ Emma colors cells in the grid to make a snake. (2 cells are already colored.) Each number
outside the grid shows how many cells in that row or column are colored. Which of the

followings shows the way the third row is colored?

The snake is as shown below.
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