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Part A: Questions 1 -6

Part A: Questions 1-6

Multiple Choice Questions (3 points each)

1. Dancing Puppet

A child has choreographed a dance for a puppet, consisting of five moves. Each move involves
changing the position of either a leg or an arm. However, the order of the five dance positions
has been scrambled. Carefully observe to find the correct third move in the dance sequence.

(A) (B) © (D)
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2. Fascinating Repetitions

Repeating shapes can create beautiful patterns. For example, the flower below is created by
repeating a shape six times.

(2] 3
C e
(6) (5]
In the next image, a pattern is created by repeating pentagons.
How many pentagons were repeated to create this pattern?
=)
(A) 6 B)8 ©) 10 (D) 12

3. Decoding the Password

The ADFGVX cipher can convert the 26 letters and numbers 0-9 into coded messages.
For instance, the code "AA" represents the intersection of row A and column A in the
grid, which is "d."” Similarly, "FD" represents the intersection of row F and column D,

which is "b."

What word does this code represent? VF AV VV GX

(A) live (B) luck (C) love (D) long
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4, Colorful Flowers

A child is playing a game to guess the colors of flowers. There are five flowers, each of which
can be blue, orange, or pink. If the child guesses correctly, the flower blooms; if incorrect, it
stays closed. Below are the results of two guessing attempts.

* The first guess

Orange Pink Blue Orange  Orange

* The second guess

Pink  Orange Blue Blue Orange

What are the colors of the five flowers?
(A) Blue Pink Blue Orange Orange (B) Pink Blue Blue Blue Orange
(C) Pink Blue Blue Pink Orange (D) Pink Pink Blue Pink Orange

5. Animal Recognition

A wild life research center has invented a machine that identifies animals based on facial
characteristics, as shown in the table below (whisker width is the combined width of the
left and right whiskers).

Characteristics Rabbit Beavers Bear Cat
Ear length 1/2 of Head Height | 1/4 of Head Height | 1/4 of Head Height |1/2 of Head Height
. . Equals to ; . Equals to
Whiskers width Head width 1/2 of Head width | 1/2 of Head width | 1"
) . . Equals to Equals to
Head width 1/2 of Head Height| 1/2 of Head Height Head Height Head Height

Given the following facial features, which animal will the machine identify?

BE

height

2= width
(A) Rabbit (B) Beaver (C) Bear (D) Cat
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6. The Best Seats

Three friends, Xiaomi, Xiaoli, and Xiaoke, are planning to watch a movie and use the
cinema's ticketing system to choose seats. The marked seats indicate those already sold.
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The friends have the following preferences:

e Xiaomi: "l want to sit on the right side."
e Xiaoli: "l want all three of us to sit together in a row."
e Xiaoke: "I don’t want to be too close to the screen, so not in the first three rows."

For example, choosing seats G3, G4, and G5 would make Xiaomi unhappy; D7, D9, and
D10 would make Xiaoli unhappy; and A7, A8, and A9 would make Xiaoke unhappy.

How many seating arrangements can satisfy all their wishes?

(A)3 (B) 4 €5 (D) 6
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Part B: Questions 7-9

Part B: Questions 7-9

Each main question has three sub-questions, worth 2 points each.

Each answer is an integer between 0 and 99.

7. Bead Game

There are three pillars, A, B, and C, with three beads of different colors
on them, as shown in the diagram.You can move beads from one pillar
to another, but only one bead at a time.

For example, moving from Image 1 to Image 3 requires two moves.

Image 1 Image 2 Image 3

Question 1: What is the minimum number of moves required to reach the configuration
in the diagram?

Question 2: What is the minimum number of moves required to reach the configuration
in the diagram?




Computational and Algorithmic Thinking 6

Question 3: What is the minimum number of moves required to reach the configuration
in the diagram?

8. Protecting Rare Trees

To protect rare Metasequoia trees, a rule has been established: each square plot is surrounded by
cypress trees, and the Metasequoia trees are planted in the top - left corner, with spaces left
between them in each row and column.

The following example shows a 5X5 plot.
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® Question 1: How many cypress trees are needed for a 7 X7 plot?
* Question 2: How many cypress trees are needed to plant five rows of Metasequoia trees?
e Question 3: How many cypress trees are needed to plant 16 Metasequoia trees?
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9. Rolling Balls

Numbered balls roll down a ramp and fall into holes. If there’s enough space, the balls
stay in the hole; if a hole is full, the balls roll to the platform on the left. After all balls
have fallen, theycan be bounced out of the holes.

The diagrams show an example with five balls.

%

Image 1 Image 2 Image 3
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Question 1: For 10 balls, with Hole A holding
3 balls and Hole B holding 2 balls, which
number is the last ball on the left platform?

Question 2: For 10 balls, with Hole A holding
3 balls, Hole B holding 2 balls, and Hole C
holding 1 ball, what number is the sixth ball
from the left on the plat form?

Question 3: For 10 balls, with Hole A holding
3 balls and Hole B holding 2 balls, and ejecting
balls from Hole B first, then Hole A, which
number is the last ball on the platform?
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