Numerical work

1.
Write down the following numbers in standard form to 3 sig. fig.


(a)
2782931



(b)
0.00018369



(c)
100

2.
Use your calculator to calculate the answers to the following, expressing all of your answers to 2 sig. fig. and standard form when appropriate.
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3.
The three base quantities in physics are mass length and time.  What are the three units in which we choose to measure these quantities?


(i)
mass is measured in 


(ii)
length is measured in


(iii)
time is measured in 

4.
Write down


(a)
the meaning of the metric multiplier kilo (k).


(b)
the meaning of the metric multiplier centi (c).


(c)
the meaning of the metric multiplier micro (SYMBOL 109 \f "Symbol").


(d)
the number of s in a Ms.


(e)
the number of mg in a kg.


(f)
the number of mm in a Mm.
Basic algebra

1.
Given that 
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 (SYMBOL 114 \f "Symbol"(rho) - standard symbol for density)


(a)
make m the subject of the equation (i.e. m =   )


(b)
make V the subject of the equation.

2.
Given that F = ma,


(a)
calculate m when F = 10 and a = 2.


(b)
calculate a when F = 100 and m = 2.5.

3.
Given that v = u + at

(a)
make a the subject of the equation.


(b)
calculate u if v = 20, a = 5 and t = 3.

4.
Given that 
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(a)
make t the subject of the equation.


(b)
calculate a if s = 125 and t = 5.

5.
Given that 
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(a)
calculate u if s = 12.5, v = 13 and a = 1.


(b)
calculate a if s = 1.5, v = 5 and u = 4.
Graph Plotting 

1.
For each of the following sets of numerical data you are to plot a graph of the dependent variable (Y-axis: 1st row of data) against the independent variable (X-axis: 2nd row of data).  First copy out the data in tabular form leaving space for the third column which is required in some of the parts.  Do not make the graphs too large and use the intercity 125 rule to select a suitable scale.

If the graph is not linear use the third column to calculate the values of a suitable variable which will enable the data to be plotted as a linear graph.  Use the linear graph to describe the variation of Y with X by a suitable phrase (e.g. Y is proportional to X).

(a)
F/N
2.4
3.8
5.0
5.8
6.8


x/cm
1.0
4.0
7.0
9.0
11.0

(b)
I/A
0.4
1.6
3.0
4.6
5.4


V/V
1.0
3.0
6.0
9.0
11.0

(c)
s/m
0
1.2
2.6
4.8
7.6
10.0


t/s
0
0.9
1.4
2.0
2.4
2.8

(d)
T/s
0
1.4
2.6
4.6
6.2
7.6


l/cm
0
2.6
9.0
29
55
81

(e)
V/cm3
6.7
5.0
3.3
2.2
1.8
1.7


p/Pa
1.5
2.0
3.0
4.5
5.5
6.0

(f)
V/V
10
8.1
6.6
5.3
4.3
3.5


t/s
0
2.0
4.0
6.0
8.0
10.0

2.
Challenge:


The following data gives a Y-X plot which is non-linear and very steep.


Can you manage to plot a straight line?  Look at the Y-X plot first.


F/N
9.0
2.3
1.0
0.6
0.4
0.3
0.2


d/cm
1.0
2.0
3.0
4.0
5.0
6.0
7.0

Spring Stretching

Answer this question on this sheet and on graph paper.

A spring, made from a length of copper wire , was stretched by a steadily increasing force, F.

The length, L, was measured with a rule and the observations were recorded in a table as shown.

	F/N
	L/mm
	x/mm

	0.0
	30
	0

	0.1
	32
	2

	0.2
	35
	5

	0.3
	38
	

	0.4
	40
	

	0.5
	43
	

	0.6
	45
	

	0.7
	47
	

	0.8
	50
	

	0.9
	54
	

	1.0
	65
	


(a)
Complete the third column in the table, which shows how the stretching force relates to the
total extension, x, of the spring.

(b) Plot a graph of force F,  (Y-axis) against extension x  (X-axis), drawing a best-fit line
through the points.

(c)
Use the graph to find the force that would give an extension of

17 mm.  Write your answer on the graph paper.

(d) Explain why it is not reliable to use the graph to predict the extension for a force of 1.1 N.

(e) What do you think would happen to the spring if the maximum applied force were removed?
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