Numeracy and Data Analysis
1.
The time period, T, for a simple pendulum of length l is given by









Corresponding pairs of observations of l and T are recorded below.  Use the data to plot a straight line graph from which the value of g can be determined.  Which item of data would appear to have been inaccurately observed?


l/m
0.2
0.4
0.6
0.8
1.0


T/s
0.89
1.04
1.55
1.79
2.00

2.
Test the following experimental data graphically, using the assumption that the acceleration is constant.  Is your assumption valid?  What is the value of the acceleration?


s/m
2.9
7.0
13.9
25.4
35.2


t/s
1.0
1.8
2.9
4.1
5.1

3.
Test the following dimensionless data graphically, using the assumption that 
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in which a and n are constants.


y
3
13
26
50
74
110


x
1
2
3
4
5
6


Write down the original equation, giving the values of the constants a and n.

4.
Test the following dimensionless data graphically, using the assumption that
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in which a and n are constants.


y
3.0
7.0
11
25
47
100


x
0
1
2
3
4
5


Write down the original equation, giving the values of the constants a and n.

5.
Test the following experimental data, using the aasumption that
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in which a and k are constants and e is the base of natural logarithms..


y/m
82
64
42
32
22
16


x/s
1
2
4
5
7
8


What are the units of a and k?


Write down the original equation, giving the values of the constants a and k.

6.
The time period, T, for the vertical oscillations of various masses hung on the end of a spring varies with the total length, l, of the spring according to the equation
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, where g is the acceleration due to gravity and lo is the unloaded length of the spring.


In the following experimental data, t is the time for 20 oscillations of the mass on the spring.  Use the data to plot a graph of T2/s2 against l/cm.


t/s
8.0
10.2
13.9
16.0
17.9


l/cm
24.3
27.7
32.2
35.8
40.2


Use the values of the gradient and intercept of this graph to evaluate g and lo.

7.
When a capacitor of capacitance C discharges from an initial voltage Vo through a resistor of resistance R, the voltage varies according to the equation 
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where t is the time measured from the start of the discharge.


V/V
10.0
8.1
5.3
4.3
3.5


t/s
0
20
60
80
100


Use the above data to plot a straight line graph.  Given that R = 10 kSYMBOL 87 \f "Symbol", use the graph to determine the value of C.


What must be the unit of the product CR?
General Physics

1.
The density of copper is 10 gcm-3.  What is the mass of 2 m3 of copper.  Give the answer in tonne.  (1 tonne = 1000 kg)

2.
An electron of mass 9.1 x 10-31 kg travels at 107 ms-1.  Calculate the K.E. of the electron. Give the answer in aJ.

3.
Write down in terms of the base units, the units of the following physical quantities.


(a)
momentum


(b)
pressure


(c)
energy


(d)
wavelength


(e)
speed

4.
In the equation 
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(Q is the thermal energy transferred by conduction


(t is the time interval


k is the thermal conductivity


(( is the temperature interval


(l is the length


A is the area of cross-section


What are the units of k?  Give the answer in base units.  In this question you will need to remember that kelvin (K) is a base unit.

Numeracy
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You will require some or all of the previous data and formulae.


All answers are to be in S.I. Units to 3 sig. fig.  Express each answer in both standard form and in engineering notation using an appropriate metric multiplier where necessary.

e.g.:
F = 7.25 x 105 N    or     F = 725 kN

1. What is the volume of a cuboid of side lengths 10.0 mm, 2.00 cm and 3.00 cm?

2. What is the weight on the surface of the Earth of a 200 g mass?

3. What pressure is exerted by a force of 10.0 N acting over an area of 10.0 cm2?

4. What is the density of mercury in S.I. Units?

5. What pressure is exerted by a column of mercury 760 mm high?

6. A 20.0 g mass accelerates at 3.00 ms-1.  What is the resultant force acting on the mass?

7. Express 27 kmh-1 in ms-1.

8. A 1 t (tonne) car travels in a circle of radius 20.0 m at 27.0 kmh-1.  What is the central force acting?  What minimum value of the coefficient of friction would be required to stop the car from skidding?

9. The distance of the Earth from the Sun is 150 Gm.

(a)
Show that 1 y is about 32.0 Ms.

(b)
Calculate the angular velocity, speed and central acceleration of the Earth in its orbit around the Sun.
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