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Experiment 1  Motion down a ramp

Introduction
In this experiment you will investigate how the motion of a ball-bearing or marble down a ramp 
is affected by the ramp height.

Aims
The aim of the experiment is to measure the time it takes a ball-bearing or marble to travel from 
rest, a measured distance down the ramp. You will repeat this process for a number of different 
ramp heights from 1 cm to 5 cm.

You will calculate the average velocity and use this to calculate the final velocity of the  
ball-bearing or marble after it has moved a distance of 0.8 m down the ramp.

Apparatus

ball-bearing or marble

0.8 m

0 m

ramp
height H

cardboard box to
collect the ball-bearing
or marble

The apparatus shown in the diagram above has been set up for you.
The ramp has two lines marked on it which are 0.8 m apart.
A wooden block has been placed under the ramp.
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Procedure

During (a)(i) to (iii) you may work on your own or as part of a group of 
two or three.

(a)	 (i)	 A wooden block marked 1 cm has been placed under the ramp as 
shown in the diagram.

		  Release the ball-bearing or marble from rest at the position on the 
ramp marked 0 m, and record the time it takes the ball-bearing or 
marble to reach the 0.8 m mark.

		  Record this time to one decimal place in Table 1.
		  Repeat this process twice more so that you have three values of  

the time.
		  Record all these values to one decimal place in Table 1.
		  Add appropriate headings with units to columns 1, 2 and 3 

of Table 1.� [2]

	 (ii)	 Remove the block marked 1 cm and replace it with the one  
marked 2 cm.

		  Release the ball-bearing or marble from rest at the position on the 
ramp marked 0 m, and record the time it takes the ball-bearing or 
marble to reach the 0.8 m mark.

		  Record this time to one decimal place in Table 1.
		  Repeat this process twice more so that you have three values of  

the time.
		  Record all these values to one decimal place in Table 1.� [1]

	 (iii)	Repeat the process for ramp heights of 3 cm, 4 cm and 5 cm.
		  Record your values in Table 1 to one decimal place.� [2]

Table 1
Column 1 Column 2 Column 3

Ramp height/cm Insert 
heading

1

2

3

4

5

When you have taken all your measurements or when your teacher tells you  
that 30 minutes are up you must 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.
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For the remainder of Experiment 1 you must work alone.

Analysis of your data

The analysis of your data will involve calculating the average time it takes  
the ball-bearing or marble to travel 0.8 m down the ramp.

You will then use this average time to calculate the average velocity of the  
ball-bearing or marble as it travels 0.8 m down the ramp.

You will use the average velocity to calculate the final velocity when the 
ball-bearing or marble reaches the 0.8 m mark.

(b)	 (i)	 Using your values in Table 1, calculate the average time for the  
ball-bearing or marble to travel down the ramp for each ramp height.

		  You may use the space below for calculations.
		  Record your values to one decimal place in column 4 of Table 2.� [2]

		  Space for calculation of average times.

	 (ii)	 Using your average time values, calculate the average velocity  
of the ball-bearing or marble for each ramp height. Give your values  
in m/s.

		  Write the equation you plan to use in the box below.� [1]

		

		  Record your calculated average velocity in column 5 of Table 2.
		  Record your calculated average velocity to two decimal places. 
		  Remember the distance the ball-bearing or marble travels down the 

ramp is 0.8 m.
� [1]
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Table 2

Column 4 Column 5 Column 6

Ramp height/ 
cm Average time/s Average velocity/ 

m/s
Final velocity/  

m/s

1

2

3

4

5

	 (iii)	Using the relationship below, calculate the final velocity v for the  
ball-bearing as it reaches the 0.8 m mark for each ramp height.

		  Final velocity v == 2 ×× average velocity

		  Record your final velocity values to two decimal places in column 6 of  
Table 2.

� [1]

		  You may use the space below for final velocity calculations.
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Interpretation of your data

(c)	 (i)	 Use the grid below to plot a graph of the final velocity v of the ball-
bearing or marble against the height H of the ramp.

		  Use the horizontal axis (x-axis) for the height of the ramp and the 
vertical axis (y-axis) for the final velocity of the ball-bearing or marble.

		  Choose a suitable scale for both axes that allows you to use most of  
the grid.

		  Label both axes with the quantity and its unit.
		  Use  or ×× to indicate your plotted values.� [3]

	 (ii)	 Draw the best fit curve through your points.� [1]

0
0
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	 (iii)	Which one of the equations below best describes the relationship 
between the final velocity v and the ramp height H? In the equations  
k is a constant.

v = kH Hv � k v = kH

		  Circle the correct equation and explain your choice.

[1]
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Experiment 2  Electrical Resistance

Introduction
The current passing through a length of wire depends on the voltage applied 
across the wire.

Aims
The aim of the experiment is to obtain voltage and current measurements for a 
coil of wire at constant temperature.
You will calculate the resistance of the coil of wire using your measurements of 
voltage and current.
Using the measurements, you will plot a graph of resistance and current and 
decide if the resistance of the coil of wire has remained constant during the 
experiment. 

Procedure

(a)	 (i)	 Complete the circuit according to the circuit diagram below, 
by adding the ammeter and voltmeter. 
Before proceeding have your teacher check your circuit.� [2]

	
V

coil of wire

variable voltage power supply
with switch

A

Caution: Do not touch the coil of wire, it could be very hot

	 You will use this experiment to obtain voltage and current measurements 
for the coil of wire at constant temperature. 

	 (ii)	 Add column headings with units to column 1 and column 2 of  
the table opposite.

		  Column 3 is not required until later.� [2]
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	 (iii)	Close the switch.
		  Adjust the output of the power supply to a voltage of approximately 

1.00 V.
		  Measure the voltage and current and record your measurements in 

the table below.
		  Record your values of voltage and current to 2 decimal places.
		  Open the switch after you record each measurement of voltage and 

current, to allow the coil of wire to cool.

		  Increase the voltage in steps of approximately 1.00 V until you have  
a total of 5 sets of voltage and current measurements.

		  Do not exceed 6.0 V.
		  Switch off the power supply when you have recorded all your 

measurements.� [2]

Results

Column 1 Column 2 Column 3
Insert column
headings 
with units

When you have taken all your measurements or when your teacher tells you  
that 30 minutes are up, you must 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.
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For the remainder of Experiment 2 you must work alone.

Analysis

(b)	 The resistance R of the wire is calculated using the equation below.

R = VI

	 Calculate the resistance of the wire for each set of the voltage and current 
measurements.

	 Record your values of resistance to one decimal place in column 3 of  
the table on the previous page.� [3]

	 Add a heading and unit to column 3.� [1]
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Interpretation of your data

(c)	 (i)	 On the axes below, draw the graph of how the resistance (y-axis) and 
current (x-axis) are related.

		  Label each axis with the quantity and its unit.
		  Plot the points using  or ××.

[4]

	 (ii)	 The resistance of the coil of wire should remain the same throughout 
the experiment because the temperature of the coil of wire was kept 
constant.

		  To show this, draw the straight line of best fit through the points you 
have plotted.

� [1]

THIS IS THE END OF THE QUESTION PAPER
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Experiment 1  Motion down a ramp

Experiment 1 Equipment and Confi dential Instructions

Apparatus and Materials List

Rigid ramp at least 1.0 m long with a groove that the ball-bearing will              
roll down, e.g. a wooden lath with a groove cut into it would be suitable.

One ball bearing of a size that will allow it to run smoothly down the ramp.

Stop clock or stopwatch that reads to one decimal place. 

5 wooden blocks of heights 1 cm, 2 cm, 3 cm, 4 cm and 5 cm.

The heights should be marked on the blocks.

Safety glasses if considered appropriate.

A cardboard box to collect the marble or ball-bearing.

Instructions to the teacher
The apparatus shown below should be set up prior to the student using it. 
The wooden block of height 1 cm to be placed under the ramp as shown.
The other block to be left near the apparatus.

ball-bearing or marble

80 cm cardboard box to 
collect the ball-bearing

wooden block

0 cm

ramp height

Lines 0.8 m apart should added to the ramp, label them 0 m and 0.8 m

Supervision of the Practical Skills Assessment

Up to 30 minutes collecting results, with the students working individually or collectively in a 
group of maximum size three.

Then 30 minutes with all students working individually under full examination conditions with a 
high level of control to complete the booklet.
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Experiment 2   Electrical resistance

Apparatus and Materials List

Switch
A variable power supply set so that voltages greater than 6 V are not possible.
If you plan to use a stepped power supply ensure candidates can obtain 5 values of voltage.
Ammeter (digital capable to measuring 0 – 2 A to two decimal places). 
Voltmeter (digital capable of measuring 0 – 6 V to two decimal places).
100 cm of 28 SWG Nichrome wire (approx. 10 Ω) wound into a coil 
on a wooden dowel or similar. Use tape to ensure coil does not become loose.    

Stackable connecting leads.
Crocodile clips if required.
Safety glasses, if considered appropriate.

Instructions to the teacher
The partial circuit shown below should be set up by the teacher. 
Gaps are to be left for the ammeter and voltmeter.
The ammeter and voltmeter should be left close to the circuit.
Ensure the voltage used does not exceed 6V in the case of a power supply.
At the start, the output of the power supply should set to 1V and switched off .
At change over return the voltage to 1V and switch off . –
Remove the ammeter and voltmeter.
Place a warning notice beside the circuit stating
Caution: Do not touch the coil of wire it could be very hot.

A

Variable voltage power 
supply with switch

coil of wire

V

Supervision of the Practical Skills Assessment
Up to 30 minutes collecting results, with the students working individually or collectively in 
a group of maximum size three.

Then 30 minutes with all students working individually under full examination conditions 
with a high level of control to complete the booklet.
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