THEORY II

1. Randy collected soil and put it into a glass jar. He added some water, covered it and left it on the table for a few weeks. He noticed that green substance has grown on the wall of the jar. He then wrote, “The soil may contain some algae.” Then he placed the green substance under a microscope. He found some microorganisms with chloroplasts. Finally, he compared the shape of the organism with a picture in the book. He found out that some of the organisms are called Chlorella. 

Use the following keywords to answer the questions.

· a generalization

· a hypothesis

· a conclusion

· an observation

Questions: 

a. “The soil may contain some algae.” This statement is best described as …………………………………………




(Score: 1)
b. Then he placed the green substance under a microscope. He found some microorganisms with chloroplasts. This activity is called …………………………………………




(Score: 1)
c. He found out that some of the organisms are called Chlorella. This statement is best described as ………………………………………………
(Score: 1)
2. Explain why crocodile is classified as a reptile and orangutan is a mammal. Write your explanation based on the differences in their methods of reproduction. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

3. Explain how the oxygen is transported throughout our body. Your explanation must include the kind of blood cell responsible for this process and how the lungs function in this process. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………(Score: 2)
Draw arrows in the diagram showing the pathway of this circulation process. (Score: 2)

Answer:
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4. Write three similarities between a dragonfly and a frog based on (a) their life cycles, (b) methods of respiration and (c) methods of reproduction: 

Answer:
a. ………………………………………………………………………………………… (Score: 1)
b. ………………………………………………………………………………………… (Score: 1)
c. ………………………………………………………………………………………… (Score: 1)
5. Most animals can move to avoid disasters such as forest burning but the plants can not. Explain the plants strategies to avoid such disaster based on plant reproduction system. (Score: 3)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

6. The avian influenza or bird flu is a very dangerous disease that can be transmitted from animals such as chicken and pig to human. What do you think people should do if one area is found to be infected by such disease? (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

7. Suppose you have two similar plants, each of them is placed into large closed transparent bottles under the sun. Gas supplied in bottle A is only carbon dioxide while in bottle B is only oxygen. 
a. Which plant may survive if other environmental factors are controlled?

Answer: ………………………………………………………………………………………………………………....

…………………………………………………………………………………………… (Score: 1)
b. Which plant will produce less carbohydrate? Explain your answer.
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………(Score: 2)
c. If both bottles are placed in complete darkness, which plant cannot respire? Explain your answer.
Answer: ………………………………………………………………………………………………………………....

……………………………………………………………………………………………… (Score: 2)
8. Look at the following picture
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Study the individual characteristic in population of the honey bees (Apis indica), according to the illustration above.  Check the correct answer by putting the tick (√). 








(Score: 5)
· Which one is a fertile male?



(
(
(
· Which one is a reproductive female?  

(
(
(
· Which one is honey collector from flowers?  
(
(
(
· Which one keeps staying in the nest?


(
(
(
· Which one lays eggs?  




(
(
(
9. Transpiration is influenced by weather factors. One of the factors is humidity. Compare the rate of transpiration in plants during the dry and wet seasons. Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

10. Some insects may ruin a fresh apple quickly. (Score: 2)
 What is the stage of the life cycle of the insects when they are found inside the apple?

Answer: ………………………………………………………………………………………………………………....

 How can the insect get into the apple without any obvious marks from the outside?

Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………...
11. In some countries, people separate their wastes into different categories. So that the waste can be recycled, reused or decomposed. This type of waste management can give some advantages to our community. Write three advantages of waste management. (Score: 3)
Answer:
a. …………………………………………………………………………

b. …………………………………………………………………………

c. …………………………………………………………………………
12. The figure below is a blood vessel diagram. In addition to the heart pumping, the blood flow is also caused by a rhythmic contraction of blood vessel muscle.


[image: image3]
When the muscle contracts, which part of blood vessel will undergo a pressure changing? (Score: 5)
a. P and Q

b. Q and R

c. R and S

d. P and S

e. all parts of contracted blood vessel walls

13. Look at the following pictures and answer the questions.
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The two pots are placed under the Sun. What will be observed when leaves from pot A and B are tested using iodine solution? (Score: 2)
(Pot A) 
leaf + Iodine ( ………………………………

(Pot B)
leaf + Iodine ( ………………………………

What can you conclude from the result? (Score: 2)
Answer:
………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

14. Estimating earth’s mass.

Suppose you are provided with five different irregular shaped stones, which are collected from different parts of the world. You are asked to design an experiment to estimate the mass of the earth. Firstly, you have to measure the density of each stone.

a. List the apparatus and materials that you need to conduct this experiment. (Score: 1)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. Explain the function of each apparatus and material that you use in the experiment. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

c. Describe how you would conduct the experiment. (Score: 2.5)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

d. Describe how to calculate the average density of the stones. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

e. If it is assumed that the average density of the stones equals to density of the earth, we can estimate the mass of the earth. If you are given a globe (model of the earth) with the circumference of 1 m, describe how you estimate the mass of the earth. (Score: 3)
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Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....
15. Benny made a catapult as shown in the diagram below. He launched a ball to hit the target placed at a certain distance away but he failed to do so. The dotted line shows the path of the ball. The position of the target is fixed.
 
[image: image6]
What should he do to increase his chance of hitting the target for his second launch? (Score: 1)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

16. You have two cubes made of the same material. One is a 56 g solid cube with the side length of 2 cm and the other is a 700 g cube with side length of 10 cm and has empty space inside. 

a. Calculate the density of the material of the cube. (Score: 1)
…………………………………………………………………………………………………

b. Calculate the volume of the empty space inside the cube. (Score: 2)
………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

c. Does the 700 g cube sink or float in the water? Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

17. Look at the following figures. If two resistors, R1 and R2, are connected in series, the total resistance is given by
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However, if these two resistances are connected in parallel, the total resistance satisfies
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A teacher gives you three resistors, R1 = R2 = R3 = 30 ohm. You are asked to arrange these resistors into all possible arrangements. Draw all arrangements and calculate their corresponding total resistances.  (Score: 6)
Answer:
………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....
18. Levitation force acting on a plane is a result of the presence of the difference in pressure between the bottom and the top sides of the wings. The difference in pressure increases when the speed of the plane increases. Explain why during take off and landing, a pilot opens the wing area as wide as possible, while during cruising, the area of the wings is reduced as much as possible. (Score: 2) 
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Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

19. The picture below shows a way of indicating the position and direction of movement of some molecules in a gas at one instant. As the cylinder is heated, the piston will be pushed upwards.


[image: image9]

Describe how you would use this behavior to set up an apparatus to measure temperature. (Score: 4)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

20. If a vacuum closed-tube is placed into a vessel of mercury then the level of mercury in the tube will rise to a height of 76 cm (figure A). 


[image: image10]
a. If the tube is slanted as shown in figure B, will the mercury reach the top of the vacuum tube? Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. If the shape of the tube is shown in figure C, the mercury level in the tube is ……… cm. (Score: 1)
21. Draw the image of the following object behind the mirror M (Score: 4)

[image: image11]
22. Look at the following figures.

[image: image12]
a. Which arrangement will cause the fan to turn faster? Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. In which arrangement will the rotation of the fans last longer? Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....
23. Table 1 shows data of a city’s hourly temperature taken on clear and cloudy weather. Based on the data in Table 1, plot graphs on the figure below. Explain how the weather influences the hourly temperature. (Score: 4)
	Table 1. Hourly day temperature

	Time
	Temperature ( (C)

	
	Clear
	Cloudy

	08:00 A.M.
	28.5
	28.5

	09:00 A.M.
	29.0
	29.0

	10:00 A.M.
	29.5
	29.5

	11:00 A.M.
	30.0
	30.0

	12:00 noon
	30.5
	30.5

	01:00 P.M.
	31.5
	31.0

	02:00 P.M.
	33.0
	31.5

	03:00 P.M.
	32.5
	32.0

	04:00 P.M.
	32.0
	32.5

	05:00 P.M.
	31.5
	34.0

	06:00 P.M.
	30.5
	33.5

	07:00 P.M.
	29.0
	30.0



[image: image13]
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

24. Lunar eclipse occurs when the Earth is between the Sun and the Moon. Why doesn’t it occur every month although this arrangement always takes place? (Score: 2)
Answer: ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

25. A block of ice is floating in a glass fully filled with water. You will see that the larger part of the ice will be below the water surface. 
a. Explain why. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. If the ice completely melts, what will happen with the water level (increases, remains the same, or decreases)? Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

c. If all of the water freezes, what will happen with the volume of the ice compared with volume of the glass? Explain your answer. (Score: 1)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

26. The sun is actually a huge sphere of glowing hot gases. We can see safely the bright visible surface of the sun called ………………….........… by using special telescope with camera. There are large dark regions called …..............……………. where gases are cooler than the surroundings. The next outer layers are ………………................ and …...............……………… that can be observed when a total solar eclipse occurs. There are some violent phenomena in the Sun, such as …………………….... when huge stream of gases shoot up from the Sun. (Score: 2.5)
27. Cell division. 

In the first generation, one cell will divide into two daughter cells. These two daughter cells are called the second generation. (Score: 3)
a. If this process continues until the fourth generation, how many daughter cells will you have? Draw how it happens.
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. If one fourth (1/4) of the fourth generation cells die, how many daughter cells will you have on the fifth generation?  

Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....
28. Two vehicles, P and Q are moving in straight lines and in the same direction. The graph of their speeds as a function of time is shown below.


[image: image14]
a. Determine the time (in seconds) needed by P and Q to reach the same distance. Explain the method you use to calculate that time. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. If P and Q start at the same position, do both vehicles arrive at the same position again at 4 seconds? Explain your answer. (Score: 2)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

29. The diagram below shows a bar-shaped magnet arranged as a pendulum to swing just into 2 coils. 
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Which sequence that the LEDs light as the pendulum oscillates O → P→ O → Q → O?  

a. O → P, which LED lights? (Score: 0.5)
Answer: ………………………………………………………………………………………………………

b. P → O, which LED lights? (Score: 0.5)
Answer: ………………………………………………………………………………………………………

c. O → Q, which LED lights? (Score: 0.5)
Answer: ………………………………………………………………………………………………………

d. Q → O, which LED lights? (Score: 0.5)
Answer: ………………………………………………………………………………………………………

30. Read the following nomogram carefully.
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This nomogram can be used to estimate magnitude of earthquake. P is the arrival time of P-wave (longitudinal seismic wave) and S is the arrival of S-wave (Transversal seismic wave). The above nomogram shows that the magnitude of earthquake in Richter Scale is 5. If it was recorded at the seismogram that the P-wave arrived at 07:19:19 and the S-wave at 07:19:49 with amplitude 50 mm. 

a. Find the magnitude of the earthquake. (Score: 4)
Answer: ………………………………………………………………………………………………………………....

………………………………………………………………………………………………………………....

b. How could you classify the earthquake according to the following classification. (Score: 1)
	Class
	Magnitude

	Great
	8 or more

	Major
	7 - 7.9

	Strong
	6 - 6.9

	Moderate
	5 - 5.9

	Light
	4 - 4.9

	Minor
	3 -3.9 


Answer: ………………………………………………………………………………………………………………...



target





catapult





angle of release





arm 





B





A





Muscle contraction, cause inside space narrower





S

















C





B





60cm





80cm





A





vacuum





76cm



































E





D





C





B





A





R





Q





P





(





(





Worker





( 






































Queen





Drone














38





36





34





P.M.





A.M.





scale  1 : 40 000 000








Body





Lung





Right ventricle





Right atrium




















30





32





28





05





04





03





02





01





12





11





10



































09





08





Q





P





time (s)





12





4





speed


 (m/s)





seismogram





nomogram





fan





fan





fan





fan





B





A














Mirror M




















50cm





50cm





50cm











?





?





Left ventricle





Left atrium














PAGE  
3

_1224178359.unknown

_1224178418.unknown

