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1. Exoplanets are planets out with our solar system. An article on “How Stuff Works”, discusses the exoplanet Gliese 876d.

(a) According to the article, why is Gliese 876d unlikely to support life?                    3
(b) One of the most challenging aspects of space travel is the launching of the

space craft. Using your knowledge of physics, explain the different 
challenges of launching from a planet the size of the Earth and launching 
from a planet the size of Gliese 876d.





            3

2. A student sets up an investigation into the period of a simple pendulum,
as shown in the diagram below. The period of a pendulum is the time taken for 
the pendulum to return to its original starting position after one swing. The mass 
is brought back to a set height and released.





The following conditions are kept throughout the experiment. The mass on the end of the string is kept constant. The mass is released from the same position each time. The length of the string is increased after by 5 cm each time. The length of the string is measured each time with a meter stick and the time for 10 swings is measured on a stop-clock. The student’s results are recorded in the table below.
	Length of string (cm)
	Time for 10 swings (s)
	Period (s)

	5
	4.5
	

	10
	6.3
	

	15
	7.8
	

	20
	9.0
	

	25
	10.0
	


(a) Complete the student’s table.



  1
(b) Using the graph paper provided, plot a graph of the student’s results.


  2
(c) Using the graph and the table of the results, comment on the relationship 


between the length of the string and the period of the pendulum.


  1

(d) Suggest two possible improvements to the experiment which could improve 
the accuracy of the results.



  2
(e) Suggest one way of altering the experiment to investigate another aspect 


which may change the period of the pendulum.



  1

3. A student is tasked with investigating the acceleration of a trolley travelling 


down a slope. The apparatus is set up as shown below. 
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The trolley is released from the top of the slope and the time for the card on the trolley passing each light gate is measured by an electronic timer. The time 

taken for the trolley to pass between the light gates is automatically recorded 

by the timer. The length of the card is measured and the results are recorded 
in the table below.

	Length of card (cm)
	Time to pass top gate (s)
	Time to pass lower gate (s)
	Time between gates (s)
	Initial speed (ms-1)
	Final speed (ms-1)
	Acceleration (ms-2)

	4
	0.12
	0.08
	1.4
	
	
	


(a) Complete the student’s table.
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(b) How could the experiment be improved to provide a more accurate result for 
the acceleration?
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4. A student is tasked with investigating how the extension of a spring varies 


with different masses suspended from it. The students results are shown 


in the table below.
	Mass (g)
	Extension attempt 1

 (mm)
	Extension attempt 2 (mm)
	Extension attempt 3 (mm)
	Average extension 

(mm)

	100
	54
	49
	50
	51

	200
	90
	91
	93
	91.3

	300
	131
	132
	131
	131.3

	400
	165
	171
	170
	168.7


(a) Draw a graph of the pupil’s results.
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(b) Using your graph, what can be stated about the relationship between the 


size of the mass and the length of the extension.


        1
(c) State two improvements to the experimental procedure which achieve a 


more accurate set of results.


        2

(d) Describe a situation where the relationship between the mass on a spring 


and its extension could have a practical use.


        2


5. During the 1950s, Atomic bombs were tested by dropping them on 


deserted islands in the Pacific Ocean. Immediately after releasing the device, 

the pilots always veered sharply to side.


                                 

Use your understanding of physics to describe why this manoeuvre was necessary.
       3
Total
          30
When searching for Earth-like planets, astronomers look for what are known as Goldilocks planets. These planets aren't so far away from their parent star that they're frozen wastelands yet not so near that water boils off the surface. Unfortunately, Gliese 876d isn't a Goldilocks planet. In fact, the planet is nearly 50 times closer to its parent star (Gliese 876) than Earth is to the sun, and it may have a scorching surface temperature of 642 kelvins (almost 700 degrees Fahrenheit or 369 degrees Celsius).


But while Gliese 876d likely won't ever be home to humans, it does hold the distinction of being one of the first rocky super-Earths ever discovered. Thought to have a mass about 7.5 times that of Earth's, Gliese 876d offered in 2005 perhaps the first evidence that planets like our own are out there. In fact, scientists typically call an exoplanet with a mass that's up to 10 times greater than Earth a super-Earth. Once the mass goes beyond that point, you start to get into gas giant territory.


More encouraging still is the fact that Gliese 876d is only 15 light-years away, proving that Earth-like planets might not only exist, but exist fairly close to home 












