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/ 14
1.

The period of oscillation, T, of a simple pendulum is related to its length, l, by the formula 
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. To find experimentally the acceleration of free fall by using a simple pendulum, a student takes the following measurements :



time for 40 oscillations : 40.2
[image: image2.wmf]±

0.2 s,
length of the pendulum : 0.057
[image: image3.wmf]±

0.001 m.


Which of the following is the most appropriate way of expressing the result ?



A.
2.23 
[image: image4.wmf]±

 0.06 m s-2


B.
2.23 
[image: image5.wmf]±

 0.1 m s-2



C.
2.2 
[image: image6.wmf]±

 0.06 m s-2


D.
2.2 
[image: image7.wmf]±

 0.1 m s-2
(Structural question)

2.
A student tries to measure the density of steel. He puts 50 identical steel ball bearings into a measuring cylinder half filled with water. Figure below shows the readings of the water level before and after placing the bearings into the cylinder. The ruler used is graduated in mm.
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(a)
The rise in water level should be recorded as 
  
[image: image9.wmf]±

 
  (unit:
  ).

(1 mark)

(b)
State and explain ONE precaution when placing the bearings into the cylinder.
(2 marks)

(c)
The internal diameter of the measuring cylinder is found to be 11.35
[image: image10.wmf]±

0.05 mm and the total mass of the ball bearings is 30.00
[image: image11.wmf]±

0.01g.

(i)
Name the instrument used for measuring the internal diameter of the cylinder.





 










(1 mark)


(ii)
Find the density of the steel ball bearings.



 


(3 marks)

(iii)
Give the percentage uncertainty in your calculated value in (ii). Show your working.









 





(3 marks)

(d)
State another method of measuring the density of the ball bearings with a smaller percentage uncertainty. Explain briefly.



 




(3 marks)
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(a)
4.0 
[image: image12.wmf]±

 0.1 cm














1 1


(b)
Avoid the formation of bubbles adhering the ball bearings,





1



which will affect the volume measured.









1


Or
Tilting the measuring cylinder and let the bearings run along the wall of the cylinder.


Or
Avoid the splashing of water when putting the bearings into the cylinder.


  2


(c)
(i)
vernier calipers












1 1



(ii)
 density
= 
[image: image13.wmf]volume

mass
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= 
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= 7 410 kg m-3
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(iii)
% uncertainty inρ
= % uncertainty in mass + % uncertainty in volume

1








= 
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= 0.03% + 0.88% + 2.50%








= 3.41%
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(d)
Use micrometer screw gauge to measure the diameter of the ball bearings


1



Average diameter of ball bearings
= 2
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= 5.37 × 10-3 m or 5.37 mm


% uncertainty in volume = 
[image: image19.wmf]%
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