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Table 2. A WES=2H E5H(Anderson and Krathwohl, 2001)
# Cognitive Level high Order Thinking
C6 Creating Generating, Designing, Producing, Devising
C5 Evaluating Checking, Critiquing, Hypothesising, Experimenting
C4 Analyzing Attributeing, Organizing, Integrating, Validating
C3 Applying Executing, Implementing, Sharing
C2 Understanding Classification, Comparing, Interpreting, Inferring
Cl Remembering Recognition, Recalling, Describing, Identifying
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P1. [0.5 pt] A durian fruit with a mass of my - 4.00 kg is dropped frem a branch at a height of k= 12.0 m abeve
the ground. Calculate the speed of the duran fruit at the instant when it reaches the ground, disregarding air
resistance,
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PZ. [1.0 pt] If the impact time is At = 2.00 = 10 5, determine the average impulsive force exerted on the
durian fruit when it hits the ground, assuming that the durian does not bounce after the collision, {Impact time

is defined as the time duration starting from the moment the surface of the durian fruit touches the ground until
the durfan frult comes to rest.)
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P3. [1.5 pt] To prevent damage to the durian fruit, a professional durian picker uses a gunny
sack to catch the falling durian fruit before it hits the ground. Consider the same durian fruit
with mass my dropped from the same height h as in question P1. Now, the durian picker uses
a gunny sack to catch the durian fruit at a height of h, = 1.50 m above the ground as shown in
the Fig. P-2. Assume that the picker applies a constant force to the gunny sack, bringing the
durian fruit to a halt just before it touches the ground.

a durian fruit —\\
a gunny sack

Fig. P-2: The picker uses a gunny sack to catch a durian fruit.

{a) Calculate the acceleration of the durian fruit during the catch.
{b} Calculate the magnitude of the force the picker uses to catch the durian fruit.
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P4. [1.0 pt] The method described in question P3 remains risky due to the falling durlan frult's
proximity to the durian picker's head and hands. Additionally, the picker must repeatedly lower
their body and bend their knees, axpanding excessive effor and energy. A safer and mora
efficient approach involves the picker holding one edge of the gunny sack and swinging it to
catch the falling durian fruit. As the durian fruit initially touches the gunny sack, the picker
redirects it toward himself, causing the durian fruit to descend betweean his legs and coma to a
halt before striking the ground as shown in Fig. P=3 (a).

To simplify the problem, let's disregard how the velocity is redirected and how the force is
applied through the gunny sack to the durian fruit. Then let's assume that the durian fruit is a
point particle and consider the problem as follows, The catching process stants from point & and
ends at point B in a straight line trajectory as shown in Fig. P-3 (b). At the point A, the durian
fruit's spead v matches that of the falling durian fruit at k, = 1.50 m above the ground as in
question F3 but with a different direction. The durian picker applies a constant force to the durian
fruit throughout its trajectory so that the durian fruit comes to a complete stop at point B,

- trajectory point-particle modal

l{_a—A
'.x_‘f—txﬁecmry

Fig. P-3: (a) The durian fruit's trajectory from problem P4, (b) The diagram for simplified problem,

{a) Calculate the magnitude of the acceleration of the durian fruit during this catch.
(b} Calculate the magnitude of the net force {(Fre) exerts on the duran fruit during
this catch.
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PS5. [2.0 pt]

{a) Draw a diagram of the durian fruit during the trajectory in the question P4 into a given
coordinates in the answer sheet, as also shown in Fig. P-4. The diagram must show the
gravitational force on the durian fruit mgs g, the net force Fie, and the force exerted by the
durian picker through the gunny sack Fuicper.

ib} Calculate the magnitude of the force Fpeper and the angle @ {in degrees} between Fpicper
and the Y-axis.

X+ .\
¥ o trajectory

Fig. P-4: The coordinates for problem P5.
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P&. [2.0 pt] In a single branch, it's commen to find multiple durian fruits. The farmer must
employ a plastic rope to support the thin branch and prevent it from breaking under the
weight of the durian fruits. To simplify the problem, let's assume the branch with a length of L
= 5.00 m has a uniform mass of mg = 6.00 kg, and all of the durians depicted in Fig. P5 have an
identical mass of my = 4.00 kg each, A joint between the branch and the stem provides My =
150 M-m clockwise moment as shown in Fig. P-5. Calculate the tension in the plastic rope.

&
|asti |
plastic rope ol
branch |
> - P O
‘ “lsom 6 6 N
-+ - -1- BLE 2 -] stem

200 m 100 e 100 m
Fig. P-5: The configuration of the durian fruits on a single branch for problem P&,
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P7. [1.0 pt] Assume that 0.001% of the kinetic energy of the durian fruit in problem P1 just
befare the impact, as described in problem P2, is converted into sound energy. Given that the
sound energy that hits the ground get absorbed by the ground, calculate the sound intensity
level {in decibels, dB) of the impact sound at a distance of = 10.0 m from the point where
the durian fruit hits the ground.

Additional Information: The sound intensity level 8 is a logarithmic measure of its intensity |
= P/ A, where P is the power and A is the area. The sound intensity level is defined by

f = (10 dB)log (fi)’
(i

where fp = 1.00=10 "2 W/m?2.
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F&. [1.0 pt] Determine the distance from the impact point, as described in problem P7, at

which the sound intensity level of the impact reaches 60 dB—a level that is easily noticeable in
an orchard environment.
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Analysis of Students' Problem Solving for The Physics MCQ and Theory
Problems of The 20th International Junior Science Olympiad(IJSO)

Doyeong Kim (Bangok High School)

Abstract : The International Junior Science Olympiad (IJSO) is a competition where students
under the age of 15, selected six per country, compete in their scientific abilities and
promote international friendship through solving multiple-choice and descriptive theoretical
questions, as well as experimental tasks in physics, chemistry, and life sciences. Analyzing the
questions of the Science Olympiad competition and the answers of the student delegation
can provide insights into the international trends in science and gifted education, and
identify the weaknesses of Korean students in the science learning process, which can help
set future educational directions. This study aims to analyze the theoretical questions in
physics and the answers of the South Korean delegation students presented at the 20th
Junior Science Olympiad held in Bangkok, Thailand, in December 2023, and conduct
interviews with each student about their problem-solving process to make suggestions related
to the education of gifted students in physics.

* Key words : International Junior Science Olympiad, Korea Junior Science Olympiad,
Gifted Science, Middle Schooler
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