[image: image1.png]3 (a) Asacapacitor was charged from a 12V supply, a student used a coulomb meter and a voltmeter
to record the charge stored by the capacitor at a series of values of potential difference across the
capacitor. The student then plotted a graph of pd (on the y-axis) against charge (on the x-axis).

(i) Sketch the graph obtained.
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[image: image2.png](ii)  State what is represented by the gradient of the line.

(3 marks)

(b) The student then connected the capacitor as shown in Figure 4 to carry out an investigation into
the discharge of the capacitor.
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[image: image3.png]The student used a voltage sensor, datalogger and computer to obtain values for the pd across the
capacitor at various times during the discharge.

(i) At time # =0, with switch S, open, switch S;was moved from position A to position B.
Calculate the pd across the capacitor when 1 =26s.

(ii) Attime =265, as the discharge continued, the student closed switch S,. Calculate the pd
across the capacitor 40 s after switch S, was moved from position A to position B.





[image: image4.png](iii)  Sketch a graph of pd against time for the student’s experiment described in parts (b)(i)
and (b)(ii).
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(7 marks)
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(a) State, in words, Newton’s law of gravitation.

(3 marks)

(b) By considering the centripetal force which acts on a planet in a circular orbit, show that 7% < R,
where T is the time taken for one orbit around the Sun and R is the radius of the orbit.

(3 marks)




[image: image6.png](c) The Earth’s orbit is of mean radius 1.50 x 10" m and the Earth’s year is 365 days long.

(i) The mean radius of the orbit of Mercury is 5.79 x 10'"m. Calculate the length of
Mercury’s year.





[image: image7.png](ii) Neptune orbits the Sun once every 165 Earth years.
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(4 marks)




