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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

NB
· An exemplar of required evidence must be developed for this task.

· The assessment schedule should be customised to fit this task and the user developed exemplar of evidence.
The information sheet should be given to students well before the assessment is done.

Context/setting:


This assessment involves students taking a number of measurements and using techniques to maximise accuracy. The theoretical part involves students analysing given data in order to determine the equation of a linear and a non-linear relationship and the value of physical constants.

Conditions:

It is recommended that this assessment is an individual task under closed book conditions.

Task one could be given separately from task two.  Each task should take one period of class time. Students’ own data could be collected for task two but will need to be checked before it is used in the assessment.  Tasks could be incorporated into an examination time.

Analysis can be done manually or using a computer.

Resource requirements:

· sheets of A4 paper

· scissors

· 30cm rulers

· plasticene balls (all same mass – approx 1 g) or marbles

· measuring cyclinders

· Oil or wallpaper paste (made up to a consistency that will give a fall time over 20 cm of 2 to 3 seconds) 

· stopwatches

· ammeter (analogue or digital)

· 1.5 V batteries, connecting wires and 2.5 V lamps

· balances (electronic or analogue)

· force meters (spring balances) calibrated in newtons

· 2 different sized measuring cylinders and 2 different sized beakers

· 25 100mm x4mm galvanised nails

· small rock

Additional information:

In Task 1 (b) (see student instructions)

A suggestion is that students are given a number of balls for trialing.  A sieve and plastic container can be used to retrieve the balls after each student completes their test.
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Student Information Sheet

Task one (one period) will be given on:  <insert time and date>
You will be asked to take measurements using techniques to maximise their accuracy.  The techniques you use may be observed by your teacher, stated in your explanation or may be obvious from the data you record. You will also be asked to explain how these techniques increase the accuracy.  Your explanation must be specific to the measurement that you are making.  It must not be a general statement that could apply to any measurement.

Task two (one period) will be given on:  <insert time and date>
This task will be based on experimental data that is provided to you.  You will be asked to use graphical techniques to obtain the mathematical equation of the relationship between each of two different sets of variables.  You will also be asked to determine the value of a physical constant from the gradient or intercept of each of the graphs you have drawn.

 Practical Physics
Task One  -  Measurement Skills
Time:  1 period

Five experimental stations have been set up.

At each station:

· Take and record measurements on the answer sheets provided to determine the quantity asked for.  

· Record measurements to an appropriate number of significant figures.

· Give the unit of measurement. 

· State any techniques you used to increase the accuracy of your measurements. 

· For each technique you used, explain why the technique was needed for this particular measurement and state how the accuracy of this particular measurement was improved.   Do not write general statements that could apply to any measurement.

The requirements at the stations are:

A. Fold a sheet of paper in half.  Cut along the fold line and measure the width (shortest side) of one of the halves of paper.


B. Measure the time it takes for a marble to drop a distance of 20 cm through oil or wallpaper paste in a measuring cylinder.


C. Measure the current drawn by a lamp connected to a 1.5 V cell.


D. Measure the volume of a small rock.


E. Measure the weight of a galvanized nail.

Name: ………………………………………………………………………………

	Station
	Results
	Accuracy technique(s)
	Justification(s)

	A
	
	

	

	B
	
	

	

	C
	
	
	

	D
	
	
	

	E
	
	
	


Name ………………………………..……………………

 Practical Physics
Task Two
Analysis Skills
Time:   1 period

Part 1:

Moana and Purekura decided to find out how fast the marbles fell through wallpaper paste. They measured the time it took for the ball to fall through 6 different distances. The results they obtained are shown in the table below.

(a)
Draw a graph of distance against time on the grid below.
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	Distance, 
d (m)
	Time, 
t (s)

	
	0.0
	0.00

	
	4.0
	0.45

	
	8.0
	0.89

	
	12.0
	1.45

	
	16.0
	1.91

	
	20.0
	2.26

	
	
	


(b)
State the type of relationship between distance and time.  

(c)
Calculate the gradient of the graph line.  Show your working and give a unit with your answer.

(d)
State the equation of the relationship between d and t.

(e)
Speed is the rate at which distance changes with time (v = 
[image: image3.wmf]t

d

).  Use this formula and your equation to find the speed of the marble.  Show your working and give a unit with your answer.

Part 2:

Pui Yuk and Moana wondered if it would be any different if the marble fell through air.  This time, they measure the time the marble takes to fall through different distances in air and obtain the following results.  The diagram shows the initial graph they draw.  

	Distance
 d (m)
	Time
t (s)
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distance (m)

 

 

 

 

 

 

 

time (s)

 



	0
	0
	
	
	

	5.0
	1.02
	
	
	

	10.0
	1.45
	
	
	

	15.0
	1.71
	
	
	

	20.0
	2.00
	
	
	

	25.0
	2.19
	
	
	


(a)
Use the shape of the initial graph to predict the type of relationship between distance and time.

(b)
Use the information in the table to generate further processed data that will enable you to obtain a new graph that is a straight line.  Record this new data in the table above.  Label the column(s) with quantity and unit.

	(c)
Use the processed data to plot a straight line graph. 
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	(d)
Calculate the gradient of the graph.  Show your working.


	

	(e)
State the gradient unit.


	

	(f)
State the equation of the relationship between d and t.

The formula relating distance and time as an object accelerates from rest is: 

d = ½at2.
	


(g)
Use this formula and your equation to find the acceleration, a, of the marble through the air. Give a unit with your answer. 
Assessment Schedule Physics/2/1 – B version 5

Note: An exemplar of the evidence required for this task must be written and referred to when making judgements.

	
	Judgement

	
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Measurement   (Task 1)
	
	
	

	Activities 
1 - 5
	For any 3 of the 5 activities:

· measurements are within the range of values stated in the evidence exemplar.

· measurements are given with an appropriate unit.
	For any 3 of the 5 activities:
· Three different accuracy improving techniques are appropriately used and accurately processed.  These techniques include at least two of: parallax error reduction / repeating and averaging / taking multiple (repeated) measurements / zero error correction.

· measurements are given to appropriate sf.
	For any 3 of the 5 activities:

· different valid technique(s) to improve accuracy are justified.  Each justification explanation shows a clear understanding of why it is relevant in this particular situation.  It is not just a standard statement. The techniques that are justified include at least two of: parallax error reduction / repeating and averaging / taking multiple (repeated) measurements / zero error correction.



	Data Analysis  (Task 2)
	
	
	

	Part 1:

(a)
	· Correct variables graphed.  (Accept graph plotted the wrong way round.)

· Axes labeled with quantity and unit.

· Reasonable scales.

· Points mostly plotted correctly.

· Graph line straight and a reasonable fit to plotted points.
	
	

	(b)
	· Direct / Linear / Proportional
	
	

	(c)
	
	· Gradient is calculated correctly from graph (not from the recorded data).  
	

	(d)
	
	· Correct relationship stated.
	

	(e)
	
	· The value stated has clearly been derived from the gradient of the graph not from the data values in the table.

· Correct unit given. Correct gradient unit in 1(c) can provide replacement.

	

	Part 2:

(a)
	Correct relationship can provide replacement evidence for 1(d)
	
	

	(b)
	
	
	· Evidence shown of the ability to process data correctly 

· Column(s) correctly labeled

· Correctly transformed unit given.  (Accept correct unit in axis label as replacement evidence)

	(c)
	The graph can provide replacement evidence for 1(a) (Correct transformed unit not required.)


	
	· Correct variables graphed.  (Accept graph plotted the wrong way round.)

· Axes labeled with quantity and unit. (Accept correct unit in column heading as replacement evidence)

· Reasonable scales.

· Points mostly plotted correctly.

· Graph line straight and a reasonable fit to plotted points.

	(d)
	
	Correct gradient can provide replacement evidence for 1(c)
	· Gradient calculated correctly from graph (not from the recorded data).  

	(e)
	
	Correct gradient unit can provide replacement evidence for 1(e)
	

	(f)
	
	
	· Correct relationship stated.

	(g)
	
	
	· Value stated has clearly been derived from the gradient of the graph not from the data values in the table.  

· Correct unit given. Correct gradient unit in 2(e) can provide replacement evidence.


Overall Judgement:

	Use instruments to take measurements of physical quantities

	For achievement:
Evidence must be given for both bullet points in task 1.

For merit:
Evidence must be given for all three bullet points in task 1.

For excellence:
Evidence must be given for the bullet point in task 1.

	Use graphical techniques in analysing data to determine the type of relationship between two variables
	For achievement:
Evidence must be given (either directly or by replacement) for task 2 Part 1(a) and (b).

For merit:
Evidence must be given (either directly or by replacement) for task 2 Part 1(c), (d) and (e).

For excellence:
Evidence must be given (either directly or by replacement) for all points in task 2 Part 2(b), (c), (d), (f) and (g).


The grade awarded is the highest one for which both criteria have been satisfied.
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