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Experiment1 Moments

Introduction
A force can cause an object to turn about a pivot. The force is said to have a moment.

Aims.
1. To carry out an experiment to verify the Principle of Moments.
2. To use the Principle of Moments to determine the weight of an object.

Apparatus
The apparatus consists of a metre rule pivoted at its mid-point as shown below.

Weight carriers are attached to the metre rule using a loop of thread which allows the weights to
be moved along the metre rule.

pivot
left-hand side right-hand side
0 10 20 30 40 50 60 70 80 90 100

/:le ; ” ;\
loop of thread loop of thread

retort stand clamped to
the bench

Source: Chief Examiner
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(a) Procedure

14071

During parts (a)(i) to (a)(iv) you can carry out the practical activity
individually or in a group of two or three.

The metre rule has already been adjusted so that when no weights are
attached it is horizontal (balanced).

(i)

(ii)

Hold the metre rule so that it does not move.

Place a 1.0 N weight carrier on the left-hand side of the metre rule.
Move the weight carrier so that it is at a distance of 20.0 cm from the
pivot.

Record this weight W, and distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place.

Carefully place the other 1.0 N weight carrier on the right-hand side
of the metre rule.

Add a 1.0 N weight to this weight carrier, this provides a 2.0 N force.
Adjust the position of this 2.0 N force until the metre rule is again
horizontal (balanced).

Record this weight W, and its distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place. [2]

Hold the metre rule so that it does not move.

Add a 0.5N weight to the weight carrier on the left-hand side, this
provides a 1.5N force.

Move this 1.5N force so it is at a distance of 30.0 cm from the pivot.
Record this weight W, and distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place.

Add a 1.0 N weight to the weight carrier on the right-hand side, this
provides a force of 3.0N.

Adjust the position of this 3.0 N force so that the metre rule is again
horizontal (balanced).

Record this weight W, and its distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place. [2]

(iii) Hold the metre rule so that it does not move.

Remove the 0.5N weight from the weight carrier on the left-hand side.
Add two 1.0 N weights to this weight carrier, this provides a force

of 3.0N.

Move this 3.0N force so it is at a distance of 20.0 cm from the pivot.
Record this weight W, and distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place.

Remove a 1.0 N weight from the weight carrier on the right-hand
side, the force on the right-hand side is now 2.0 N.

Adjust the position of this 2.0 N force so that the metre rule is again
horizontal (balanced).

Record this weight W, and its distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place. [2]
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(iv) Remove the weight carrier from the left-hand side of the metre rule.

Place the weight marked W on the left-hand side of the metre rule.
Move the weight marked W so that it is at a distance of 30.0 cm from
the pivot.

Record this distance D, from the pivot in Table 1.

Record the distance to one decimal place.

Add a 1.0 N weight to the weight carrier on the right-hand side, this
provides a force of 3.0N.

Adjust the position of this 3.0 N force so that the metre rule is again
horizontal (balanced).

Record this weight W, and its distance D, from the pivot in Table 1.
Record the weight and distance to one decimal place. [2]

When you have recorded the weights and distances, remove all
the weights from the metre rule.

Table 1
Left-hand side Right-hand side
W./N D,/cm W,/N D,/cm
(a (i) —»
(a) (i) —
(a) (iii) —
(a) (iv) — w

When you have taken all the measurements or when your teacher tells
you that 30 minutes are over stop using the apparatus.

To complete the remainder of this assessment you must work alone.

Your teacher will direct you to a place in the room to do this.

14071
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For the remainder of Experiment 1 you must work alone.
(b) Analysis of your data
(i) In Table 2, insert the unit for the anticlockwise moment (ACM) and the

unit for the clockwise moment (CM). [1]

(ii) Using your data from Table 1, complete Table 2 by calculating the
anticlockwise moment (ACM) and clockwise moment (CM) for the
values obtained in parts (a)(i) to (a)(iii).

Record your values of the moments to one decimal place.

Table 2

Anti-clockwise Moment/ Clockwise Moment/

(@) (i) —

(a) (i) —

(a) (iii) —

[3]

You may use the space below for calculations.

14071 6
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(c) Interpretation of your data

(i) Your measurements verify the Principle of Moments, explain how.

[2]

(ii) Using your data recorded at (a)(iv) in Table 1, calculate the weight of

14071

the object marked W.
Record the weight of W to one decimal place.
Show clearly your calculations.

Weight of W = N [1]
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Experiment 2 Resistance of a wire

Introduction
The wire has electrical resistance and the current passing through it will depend on the length

of wire.
Aim
The aim of the experiment is to obtain the voltage and current measurements for different

lengths of a wire at constant temperature and use these measurements to calculate
the resistance.

You will use your results to plot a graph of the resistance of the wire and its length.

The diagram below shows the circuit that you will use in this experiment.

e

this crocodile )
. \'} metre rule
clip should not = N iz this crocodile clip can be
be moved — § ) =<—moved along the wire
Ocm—" ' I ‘
length of wire L

wire

Source: Chief Examiner
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During parts (a)(i) to (iii) you can carry out the practical activity
individually or in a group of two or three.

(a) Procedure

(i)

this crocodile

m metre rule
clip should not & \_/ i this crocodile clip can be
- § ) <—moved along the wire

be moved

Part of the circuit has already been built.
Complete the circuit by adding the ammeter and voltmeter.

You must not adjust the power supply during the experiment.
Before proceeding you must have the circuit checked by
your teacher.

[1]

Ocm—" ' . ‘

(ii)

(iii)

14071

length of wire L
wire

Source: Chief Examiner

Complete Table 3 opposite by adding the missing units to the
headings of columns 2 and 3. [1]

Position the moveable crocodile clip so that a 20cm length (L) of wire
is connected into the circuit.

Close the switch and record the voltage and current readings in the
table for this length.

Record your readings to one decimal place.

Open the switch.

Next, position the moveable crocodile clip so that a 40cm length of
wire is connected into the circuit.

Close the switch and record the voltage and current to one decimal
place in the table.

Open the switch.

Repeat the procedure until you have sets of voltage and current
readings for 60 cm and 80 cm lengths of wire.

Open the switch after you have recorded each voltage and
current measurement. [3]

10
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Results

Table 3

Column 1 Column 2 Column 3 Column 4

Length of wire

L/em Voltage/ Current/

20

40

60

80

When you have taken all of your measurements or when your teacher tells you that
30 minutes are over stop using the apparatus.

To complete the remainder of the assessment you must work alone.

Your teacher will direct you to a place in the room to do this.
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For

(b)

(c)

14071

the remainder of Experiment 2 you must work alone.
Analysis

Using your results, recorded in Table 3 and the equation below, calculate
the resistance for each length of wire.

Voltage
Current

Complete Table 3 on page 11 by adding a heading and unit to column 4
and record your calculated value of resistance for each length. [3]

Resistance =

Record your values of resistance to one decimal place.

Use the space below for any calculations.

Interpretation of your data

(i) Explain why it was good experimental practice to include a switch in
the circuit for this investigation.

[1]

(ii) Using the data in Table 3, draw a graph using the grid opposite to
show how the resistance of the wire depends on its length.
Label the y-axis with the quantity and its unit.
Mark each point clearly using X or ©.
Draw the best fit straight line through the points. [4]

12
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0 10 20 30 40 50 60 70 80 90
Length of the wire/cm

The resistance of the wire and its length are related by the equation below.
R =kL

R = the resistance of the wire in ohms (Q)

L = the length of the wire incm

k = a constant

(iii) Using your line of best fit, find the value of k. State the unit of k.
Show clearly how you get your answer.

K =

Unit of k = 2]
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