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1 (a) (i) Determine the gradient, G, of  your graph (Figure 7) of  V2 against t at the point where 
V1 = V2.

[2 marks]

G = ..........................................................

1 (a) (ii) Ve is the potential difference (pd) when V1 = V2.

Evaluate ––– .
[2 marks]

––– = .......................................................

1 (b) R1 and R2 are the resistances of  resistors R1 and R2 respectively.

When V2 is at its maximum value, – –– = –– .

1 (b) (i) Use your graph to determine –– .

[1 mark]

–– = .........................................................
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1 (b) (ii) State which of  the two measurements made from your graph contributes most to the

percentage uncertainty in your result for –– .  Give two reasons to support your answer.
[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

1 (b) (iii) Identify, by putting a tick in the right-hand box, the statement below that best describes
the current in the circuit when V2 reaches a maximum value.

[1 mark]

1 (b) (iv) Explain your answer to part (b)(iii).
[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
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1 (c) You should refer to Figure 6 in Section A Task 2 when answering this question.
A student performs the experiment without realising that a connection has failed so that
there is no current to or from C2.
Figure 8 shows the student’s graph for V1 against t.

For this student’s experiment –– = 2.5

Draw on Figure 8 the graph that this student produces for V2 against t.
[2 marks]

Figure 8
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2 A student positions a match stick between two microscope slides then secures the
arrangement with tape to produce a narrow wedge.

The slides are placed in a shallow plastic dish then some water is added until a film of
water appears in the gap between the slides, as shown in Figure 9.

Figure 9

The student removes the slides from the dish and measures the profile of  the water film,
recording values of  y and x that are defined in Figure 10.

Figure 10

2 (a) The student plots a graph of  y against – which confirms that y is inversely proportional 
to x.

State any feature of  the student’s graph that would reveal a systematic error in the data
for y.

[1 mark]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
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2 (b) It can be shown that y = –––– , where

g is the gravitational field strength,
ρ is the density of  water,
s is the length of  the longest edge of  the microscope slide,
t is the thickness of  the match stick used to produce the wedge-shaped gap between

the slides.

γ is a property of  the water surface trapped between the slides.

2 (b) (i) Deduce an appropriate unit for γ.
[1 mark]

unit for γ = ...............................................

2 (b) (ii) The experiment is repeated using a match stick of  smaller thickness.
State and explain how the graph produced in this experiment is different from that
obtained for the thicker match stick.

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Question 2 continues on page 8
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2 (c) A glass tube with a very small internal radius is placed vertically upright in a beaker of
water.  The water rises up the tube through a process known as capillary action, as
shown in Figure 11.

Figure 11

It can be shown that γ = – gρr(h + – ), where

g and ρ are as defined in part (b) of  this question,
h is the vertical height defined in Figure 11, and
r is the internal radius of  the glass tube.

A student obtains a range of  glass tubes with known values of  r and measures h for
each tube.
Explain how the student should process the data to produce a graph, the gradient of
which will enable a value for γ to be calculated.
You may assume that the values of  g and ρ are known.

[2 marks]

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
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2 (d) The student uses the following method to determine the internal radius of  each tube.
A small quantity of  galinstan, a metal alloy that is liquid at room temperature, is drawn
into one of  the tubes.
The length of  the liquid, l1, is determined using a travelling microscope by making
readings R1 and R2 at each end of  the liquid.
This arrangement is shown in Figure 12.

Figure 12

Some of  the liquid is allowed to run out of  the tube and is collected in a container placed
on an electronic balance.
New readings, R3 and R4, are made to determine the new length l2 of  the liquid
remaining in the tube.  The volume of  the liquid transferred to the balance is represented
by the darker shaded parts (ie part A and part B) in Figure 13.

Figure 13
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2 (d) The student uses the balance to determine the mass, m, of  the liquid collected in the
container.
The mass m is given by

m = ρπr2(l1 – l2)

where ρ is the density of  the liquid.

The student records the results in Table 1.

Table 1

2 (d) (i) Calculate r, the internal radius of  the tube.
ρ = 6440 kg m–3

[3 marks]

r = ...........................................................

2 (d) (ii) The uncertainty in each of  the microscope readings R1 to R4 is 0.05 cm.
Determine the percentage uncertainty in r.
You may assume that the percentage uncertainties in m and in ρ are negligible.

[3 marks]

                                              percentage uncertainty in r = .................................................................

END  OF  QUESTIONS
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