m Make the solid model shown in the following figures.
i Choose the most appropriate answer for Q1 to Q4 and circle them
5 on your answer sheet.

Modeling target time: Difficulty level: Medium: 30 mins/ Hard: 15 mins

«Construction instructions»
@®Make a solid model based on the following origin (point O) and its directions.
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[Coordinate direction and origin (point O)]
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Question 1

Calculate the surface area shown by shaded portions in figure Q1
(If you can choose several dimensions at once, the answer should be
the sum of all surface areas) and circle the closest answer on your answer sheet.

Figure Q1

|
1
——

Answers [1]5.328x10? [2]5.330x10% [3]5.332x102 [4]5.340x102 [5]5.342x10?

Question 2

Calculate the surface area shown by shaded portions in figure Q2

(If you can choose several dimensions at once, the answer should be

the sum of all surface areas) and circle the closest answer on your answer sheet.

Figure Q2

Answers [1]2.053x10? [2]2.055x10% [3]2.060x10? [4]2.062x102 [5]2.064x102
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Question 3

Measure the distance between point A (the midpoint of line C) and

point B (the midpoint of line D) in figure Q3, and circle the closest answer
on your answer sheet.

Figure Q3
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Answers [1]2.680x10 [2]2.682x10 [3]12.684x10 [4]2.691x10 [6]2.693x10

Question 4

Calculate the volume and find the coordinate value of the completed model's
center of gravity, and circle the closest answer on your answer sheet.

The center of gravity should be calculated based on the origin.

Answers (the volume and the coordinate of the center of gravity)
[1]1.092x10* X:1.506x10 Y:1.815x10 2:8.720
[2]11.092x10* X:1.508x10 Y:1.817x10 7:8.72]
[311.093x%104 X:1.508x10 Y:1.817x10 7:8.721
[4]1.093x 10 X:1.509%x10 Y:1.818x10 Z:8.722
[6]1.094x%x104 X:1.509%10 Y:1.818x10 7:8.722



m Make the five solid models shown in the following figures for q-5, g-6,
g-7, -8 and g-9, and make another solid model based on
its assembly function.
Also choose the most appropriate answer for Q5 to Q10 and circle each
on your answer sheet.

Modeling target time: 45 min / Difficulty level: Hard

<Construction instructions >
® Make a solid model based on the following origin (point O) and its directions.

Q5  Calculate the volume and find the coordinate value of the completed model's
center of gravity, and circle the closest answer on your answer sheet.
The center of gravity should be calculated based on the origin for g-5.
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[1]19.122x10*
[2]9.124x10%
[3]19.124x10*
[4]9.126x10*
[5]9.126x10*
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X:3.417x10
X:3417x10
X:3.419x10
X:3.419x10
X:3.421x10

[Coordinate direction and origin (point 0)]

Y:1.302x10
Y:1.302x10
Y:1.304x10
Y:1.304x10
Y:1.306x10

Answers (the volume and the coordinate of the center of gravity)

Z:5.170x10
Z:5.170x10
Z:5.173x10
Z:5.173x10
Z:5.175x10




Q6  Calculate the volume and find the
center of gravity, and circle the ¢f
The center of gravity should be ¢

(g-6)
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[Coordinate direction and origin (point 0)]
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Answers (the volume and the coordinate of the center of gravity)

[112.411x10° X4.158x10 Y:5.402x10 *Z:2.158x10
[2]2.413x105 X:4,158x10 Y:5.402x10 Z:2.158x10
[3]2.413x10° X4.161x70 Y:5.403x10 Z:2.160x10
[4]2.415x10° X4.161x10 Y:5.403x10 Z:2.160x10
[6]2.415x10° X:4.163x10 Y:5404x10 Z:2.162x10



Q7  Calculate the volume and find the coordinate value of the completed model's
center of gravity, and circle the closest answer on your answer sheet.
The center of gravity should be calculated based on the origin for g-7.
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[Coordinate direction and origin (point Q)]
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Answers (the volume and the coordinate of the center of gravity)

[1]2.567x10°
[2]12.567x10°
[3]12.569x 105
[4]2.569x10°
[6]2.571x105

X:2.534x10
X:2.536x10
X:2536x10
X:2.538x10
X:2.538x10
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point O

oint O

Y:4.594x10
Y:4.596x10
Y:4.596x10
Y:4.598x10
Y:4.598x10
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Z:4,033%x10
Z:4.034x10
Z:4.034x10
Z:4.035x10
Z:4.035%10




Q8  Calculate the volume and find the coordinate value of the completed model's
center of gravity, and circle the closest answer on your answer sheet.
The center of gravity should be calculated based on the origin for g-8.
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[1]1.720x10°
[2]1.720x10°
[3]1.721 x 105
[4]1.721x10°
[5]1.722x10°

X:2.854x%10
X:2.857x10
X:2.857%x10
X:2.859%10
X:2.859x10
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[Coordinate direction and origin (point O)]

oint O

Y:2.942x10
Y:2.944x10
Y:2.944x10
Y:2.946x10
Y:2.946x10

Answers (the volume and the coordinate of the center of gravity)

Z:1.993x10
Z:1.995x%10
Z:1.995%10
Z:1.997x10
Z:1.997x10




Q9  Calculate the volume and find the coordinate value of the completed model's
center of gravity, and circle the closest answer on your answer sheet.
The center of gravity should be calculated based on the origin for g-9.
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[Coordinate direction and origin (point O)]
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Answers (the volume and the coordinate of the center of gravity)

[T11.519%10" X:3.330x10 Y:i4.781x10 Z:1.499x10
[2]11.5719%10° X:3.331x10 Y:4.783x10 Z:1.500x10
[3]1.521x105 X:3.331x10 Y:4.783x10 Z:1.500x10
[4]1.521x105 X:3.332x10 Y:4.785x10 Z:1.501x10
[6]1.623x10° X:3.332x10 Y:4.785x10 Z:1.501x10

Qlo

Assemble the five solid models that you created for Q5 to Q9 to make a cube measuring
100mm (W) x 100 (D) mm (H) x 100 mm on the outside. (This cube has space inside but
no holes on its surface). Also find the coordinate of the'assembled model's center of gravity
and circle the closest answer on your answer sheet.

The center of gravity should be calculated based on the origin.

<<Assemble instruction>>
Assemble the other solid model based on [g-5] which the coordinate direction and
the origin of [g-5] was matched to the assemble coordinate direction and the origin.

Answer (Value of the center of gravity)
[1]X:2.540x10 Y:-2.443%x10
[2]1X:2.541x10 Y:-2.443x10
[3]1X:2.542x10 Y:-2.441x10
[4]1X:2.550x10 Y:-2.441x10
[5IX:2.551%x10 Y:-2.440x10

Z:3.063x10
Z:3.064x10
Z:3.064x10
Z:3.065%10
7:3.065x10
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Make a solid model for the following figures, and choose
the most appropriate answer for Q11 to Q14.

Modeling target time: 25 min Difficulty level: Hard

«Construction instructiony
@®Make a solid model based on the following origin (point O) and its directions.
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All thickness, unless specifically stated, are always 3 mm.
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[Coordinate direction and origin (point 0)]
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Question 11

Calculate the surface area shown by shaded portion and bold line in figure Q11

(If you can choose several dimensions at once, the answer should be

the sum of all these portions), and circle the closest answer on your answer sheet.

Figure Q11

Answers [1]2.133x10° [2]2.135x10% [3]2.141x10% [4]2.143x10% [5]2.145x103
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Question 12
Measure the distance between point C and point D in figure Q12,
and circle the closest answer on your answer sheet.

Figures Q12

point C

I e il [

Answers [1]18.011x10 [2]8.012x10 [3]8.021x10 [4]8.022x10 [5]18.023x10

18



Question 13

Calculate the surface area shown by shaded portion and bold line in figure Q13
(If you can choose several dimensions at once, the answer should be
the sum of all these portions), and circle the closest answer on your answer sheet.

Figure Q13
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Answers [1]1.366x103

Question 14

Calculate the volume and find the coordinate of the completed model's center of gravity of

[2]1.367x103

[3]1.368x10% [4]1.375x103

and circle the closest answer on your answer sheet.
The center of gravity should be measured based on the origin.

Answers (the volume and the coordinate of the center of gravity)

[1]13.999% 104
[2]14.001x10%
[3]4.001x104
[4]4.003x10*
[5]4.003x104

X:4.652x10
X:4.652x10
X:4.654%10
X:4.654x10
X:4.656x10

Y:3.077
Yi3.077
Y:3.080
Y:3.080
Y:3.082
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4634
Z-4.634
Z-4.630
Z:-4.630
Z:-4.625

[6]1.377x103



Make the solid models shown in the following figures,
and choose the most appropriate answer for Q15 to Q18.

Modeling target time: 20 mins

«Construction instructions

®Make a solid model based on the following origin (point O) and its directions.
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[Coordinate direction and origin (point O)]

point O

point O
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Question 15

Calculate the surface area shown by shaded portion and bold line in figure Q15

(If you can choose several dimensions at once, the answer should be

the sum of all these portions), and circle the closest answer on your answer sheet.

Figure Q15

]

Answers [1]1.190x10% [2]1.191x10% [3]1.192x10% [4]1.201x10% [5]1.202x103

Question 16

Calculate the surface area shown by shaded portion and bold line in figure Q16
(If you can choose several dimensions at once, the answer should be

the sum of all these portions), and circle the closest answer on your answer sheet.

Figure Q16

]

Answers [1]3.290x10? [2]3.292x10? [3]3.298x102 [4]3.300x102 [5]3.302x102
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Question 17
Measure the distance between point A and point B (the midpoint of line C) in figure Q17,
and circle the closest answer on your answer sheet.

Figure Q17

point A

oint B

Answers [1]6.026x10 [2]6.028x10 [3]6.030x10 [4]6.036x10 [5]6.038x10

Question 18

Calculate the volume and the coordinate of the completed model's center of gravity,
and circle the closest answer on your answer sheet.
The center of gravity should be measured based on the origin.

Answers (the volume and the coordinate of the center of gravity)
[1]14.431x10* X:1.497 Y:3.798x107" Z7:1.202x10
[2]4.431x10* X:1.499 Y:3.801x10" Z:1.204x10
[3]4.434x104 X1.499 Y:3.801x10" Z:1.204x10
[4]4.434%104 X:1.502 Y:3.803x10" Z:1.206x10
[6]4.437x104 X:1.502 Y:3.803x10'" Z:1.206x10
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