Name: ………………………………………	Country: ………………………………………….
1) 
Nuclear submarines consume small amount of fuel because they carry their nuclear energy source. The nuclear submarines can travel at least 640,000 km (400,000 miles) without refueling. 

[image: ]

    a). If  the Earth’s radius is 6400 km, how many times can the submarine circulate the Earth before refueling? (Score: 1.5)
    b). If the average speed of the submarine is 40 km/hour, how many years can it travel before refueling? (Score: 1.5)

2)
A space shuttle is revolving the Earth with a constant speed of 18 000 km/hour at 10 000 km above the Earth surface. The earth radius is 6 400 km. How long will it take to revolve around the earth once? (Score: 2)

3)
Make an estimation of the mechanical advantage of a lever in the following figure. In other words, for a certain force applied on handle (A), how many times greater is the resulting force on the cork (B). Use a ruler to obtain your result. (Score: 1.5)
[image: ]









4)
Mercury planet moves around the Sun faster than other planets. Explain why this happens. (Score: 1)



5)
We divide planets in solar system into two groups. They are inner planets and outer planets. Which of the followings are the outer planets. (Score: 1)
  A. Mercury, Venus, Earth
  B. Mercury, Venus, Earth, Mars
  C. Jupiter, Saturn, Uranus, Neptune
  D. Jupiter, Saturn, Uranus, Neptune, Pluto
  E.  Mars, Jupiter, Saturn, Uranus, Neptune, Pluto

6)
To increase temperature of 1 kg ice by 1 oC we need 2,180 joules of energy. To increase the temperature of 1 kg water by 1 oC we need 4,187 joules of energy. To change 1 kg ice at temperature of  0 oC into water of temperature 0 oC we need 334,000 joules of energy.
[image: ]
If you have 5 kg water at 20 oC, calculate the energy released to change it into ice at 0 oC? (Score: 3)



7)
The multi flash photograph shows a collision between two balls. The ball at rest shows up a dark image, because the image was exposed several times. The mass of each ball is 2 kg. By making measurements on the figure, determine whether or not energy was conserved in the collision? Hint: The image was taken once in a second. Determine the velocities of balls before and after the collision. The kinetic energy is half of mass times the square of velocity (K=1/2 mv2). (Score: 3)
[image: ]
















8)
Fill in the following blanks with the appropriate potential energy: gravitational potential energy, magnetic potential energy, electrical potential energy, potential energy of bending or stretching.
a) When a magnetic compass needle is allowed to rotate, the poles of the compass change their distances from the earth’s north and south poles, converting ………………………... into kinetic energy.
b) The skateboarder has risen from the bottom of the pool, converting kinetic energy into …………………………………………………...
c) Socks coming out of the dryer cling together because of attractive electrical forces. This force produces ………………………………………
d) The force between the two ends of a spring depends on the distance between them, i.e., on the length of the spring. If a car is pressed down on its shock absorbers and then released, …………………………………………………. stored in the spring is transformed into kinetic and gravitational potential energy as the car bounces back up. (Score: 2)









9)
Two train toys are moving in a circular double-track at the same speed of 35 cm/s. The radius of the inner track is 70 cm and outer track is 105 cm. Where and when (what time) will both of the trains be in the same radius line position for the first time after moving? (Score: 4)
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10)
The following Table shows data of temperatures and lengths of metals as they are heated. 
	
Temperature (o C)
	Length (mm)

	
	Metal A
	Metal B

	25
	25.0
	26.0

	50
	25.4
	26.2

	75
	25.8
	26.4

	100
	26.2
	26.6

	125
	26.6
	26.8



A. Calculate the length of metal A and B at 90 oC. (Score: 3) 
B. Both metals are welded together to make a bimetal. Draw what happens if the welded metal is heated until 125oC. (Score: 2). 
[image: ]



The following information is related to the following 3 questions.
Singer from the Blue Ocean
The Whale is sometimes called as an interesting singer. Each whale has sound with different notes. When they communicate each other, it can be heard as far as 30 km – 185 km. Frequency of the notes is about 10 - 80 Hz. 
Whale breathes in air (by going up to the sea surface). They live in the deep sea and moves up to the surface slowly. Whale can swim along 2 hours and can dive down to 500 m below the sea surface. 
[image: ]





11)
If two whales communicate with each other at a distance of 50 km, calculate the time taken for the message. The speed of sound in the sea is 1,500 m/s. (Score: 2)
12)
Can a normal human being hear the sound of the whale? (Score: 1)
13)
Explain why whales move slowly when going up from the deep sea to the surface. (Score: 1)

14) 
The following graph shows the speed of a bird as a function of position
 (
A
B
C
D
horizontal position
 
(m) 
Speed (m/s)
)






 (
0
)


a. Where is the bird landing (Score: 1)
b. What is the distance traveled by the bird from A to B and from B to C (Score: 1)








Two questions below ask some feature about snail. 
[image: ]






15)
The snails use  ...a)....... for their movement, they are looking for ..b)..... as their bood and .....c)....... for their shell. Score: 1.5). 

16)
Snail is also known as a pest to agriculture. One example is a golden snail that could create serious problem to paddy field. Write one method to prevent the snail from becoming a pest to paddy field. (Score: 1). 







17)
The following are body’s processes and their rates may be affected after heavy physical exercise. 
I. Breathing rate. 
II. Heart rate 
III. Blood flow to muscles. 
IV. Blood flow to digestive tract.

 Choose the correct option below. (Score: 1)

	Options 
	Rate of body’s processes 

	
	Increase
	
	Decrease

	A
	I
	III
	IV
	
	II
	
	

	B
	I
	II
	
	
	III
	IV
	

	C
	I
	III
	
	
	II
	IV
	

	D
	I
	
	
	
	II
	III
	IV

	E
	I
	II
	III
	
	IV
	
	









The following three questions related to the following data

A young researcher conducts sampling on variety of organisms from two different locations (Sangeh and Denpasar), with the size of sampling area  of  2 m x 2 m. The results of sampling can be seen in the following table.
	Sampling location
	Number of individuals

	
	Cockroach
	Crickets
	Earthworms
	Ants

	Sangeh
	20
	15
	25
	40

	Denpasar
	16
	50
	0
	34

	Total 
	36
	65
	25
	74





18)
Which sampling location has a higher level of diversity? Give reasons for your answer (Score: 1). 

19)
Population density is the number of organisms per  unit of a given  area. What is the population density of cockroach per m2 sampled in Denpasar? (Score: 1)

20)
Some of  the statements below can explain the differences between both sampling locations. Which one is the best statement? (Score: 1)
A. There are predators who prey on earthworms at the Denpasar, while no predators at Sangeh
B. Environmental conditions at Sangeh is more favourable to ground invertebrate than at Denpasar
C. Sangeh was affected by chemical pollution, thus speeding up the growth of ants populations 
D. Earthworms can live at both locations  
E. The number of individuals at Denpasar more than at Sangeh



The following two questions are related to this story. 
While standing inside at a relatively dark room, through a window glass Mariam can clearly see Andy who is standing outside in a daylight. Mariam wave her hand to Andy, but Andy could not replied as he could not see Mariam inside.
[image: H:\paz_02_img0147.jpg]
 21)
Why does this happen? (Score: 1)
A. There is no light source outside 
B. Light rays cannot pass through a glass window from the opposite direction from the light source.
C. Outside light does not pass through windows.
D. There is not enough light inside the room for reflecting the person in the room.
E. Sunlight is not as intense as other sources of light.

 22)
When Mariam goes outside from that dark room suddenly, she can not immediately see Andy clearly. Explain why?  (Score: 1)

23)
The pictures below show some types of legs of different animals

	[image: ]
	[image: ]
	[image: ]
	[image: ]

	[A]
	[B]
	[C]
	[D]



Give a tick (√) in the columns if the type of  leg match with the description on the left column. (Score: 0.2 each)
	No
	
Description

	
[A]
	
[B]
	
[C]
	
[D]

	1
	
Able to support  heavy body
 
	
	

	
	

	2
	
Can be used to move on vertical wall against gravitational  force

	
	
	
	

	3
	
Consist of very small hair-like structure called “setae” 

	
	
	
	

	

4
	
Effective for catching it’s prey

	
	
	
	

	5
	
Specialized for effective movement in water

	
	

	
	







24)
Animals respond to environmental temperature based on the type of their temperature regulation. Choose the following graph which shows the response of frog body temperature to the environmental temperature? (Score: 1)
 (         = Frog  Temperature ;           = Environment  Temperature;  t = time [hour]; T= temperature [°C] )
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25)
Flowering of plants are influenced by the relative lengths of  day and night. Some plants are called short-day (long-night) plants. They flower when the night exceeds a certain critical period. Others are long-day (short-night) plants. They flower when the night is shorter than a certain critical period. 
The picture below show the normal condition of short-day (long-night) plants (A) and long-day (short-night) plants (B). If we give a shaft of light (       ) to both plants, which plant will flower? Give your explanation. (Score: 2)
 (
Condition
      B
.1   
                B
.2    
              B
.3
) (
Condition
       A
.1   
             
 
A
.2    
               A
.3
)
 (
A
) (
B
)[image: ]
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