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Instructions

1. This paper consists of two questions.

2. Answer all questions.
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1. The aim of this experiment is to determine the mass of unknown weight labelled X and the force
constant of the spring k.

Let So = 5.0 cm and mass W = 50 g is always on the pan and ignored in all readings.

| Load (g) | Scale reading S (cm) | Extension e = S - So (cm) | Force F (N) |
e e [roreemeeees |

|20 |55 105 1020 |
140 6.0 11.0 1040 |
|60 |65 |15 1060 |
180 |7.0 12.0 1080 |
1100 |75 |2.5 1100 |
IX 163 11.3 |2 |

(a) Plot a graph of load against extension
Graph of Load against Extension
100
90
0
70

60

Load (g)

0
40
30

20 (S, S (\e—— Y— Cr— p—) Gu— Ce—

050 0.75 100 125 15 175 200 225 250
Extension (cm)

(b)(i) Find the gradient (G) of your graph

Using (0.5, 20) and (2.5, 100):

G=(100-20)/(2.5-0.5)=80/2=40g/cm

(ii) What is the physical meaning of the gradient?

The gradient represents the spring constant k, but in g/cm.

To convert to N/cm:

k =40 g/cm = 0.04 kg/cm x 10 = 0.4 N/cm

(c) From the graph, what is the mass of the weight labelled X?

Ate=13cm m=Gxe=40%x13=52¢

So, mass of X =52 g

2. The aim of this experiment is to find the critical angle C of the given glass block.

Let the recorded values be:

[a(®) |1 (°)|cosa|sint]
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130 |19 |0.866 |0.325 |
|40 |25 |0.766 |0.423 |
|50 |30 |0.643 |0.500 |
|60 |35 |0.500 |0.574 |
|70 |38 |0.342 |0.616 |
|80 |41 |0.174 |0.656 |

(a) Plot a graph of sin 1’ (vertical axis) against cos a (horizontal axis)
Graph of sin r" against cos o
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(b) Find the slope of the graph
Use points (0.866, 0.325) and (0.500, 0.574)
Slope G = (0.574 - 0.325) / (0.500 - 0.866) = 0.249 / (-0.366) = -0.680
Use magnitude: G = 0.680

(c) Calculate the value of C where slope =sin C
sin C =0.680
C = sin1(0.680) = 42.8°

(d) State the possible source of error and precautions you have taken during the experiment

Source of error:

- Inaccurate pin placement or parallax error when aligning pins

Precaution:

- Ensure pins are vertical and sighted accurately through the glass

- Use sharp pencil marks and avoid dirty or scratched glass surfaces

3. The aim of this experiment is to determine the e.m.f. E and internal resistance r of a cell.

(c) Tabulate your results and complete the following table:
| Resistance R (Q) | Currenti (A) | 1/i (A™) |

- - e
|1 1050  [2.00 |
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|2 0.40 | 2.50

|
13 10.33 13.03 |
|4 10.29 13.45 |
|5 10.25 14.00 |

(d) Plot the graph of R against 1/i
Graph of Resistance R against 1/i
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(e) The graph uses the equation R =E/i - r
This is of the form y = mx + ¢, where:

_y:R
-x=1/i
-m = E (slope)

- ¢ = -r (intercept)

(i) Suggest how E and r may be evaluated from your graph
E is the slope of the graph
r is the negative of the y-intercept

(ii) Evaluate E for one cell
Using points (2.00, 1) and (4.00, 5):
E=(5-1)/(4.00-2.000=4/2=2V

(iii) Evaluate r for one cell

Extrapolate the graph to where 1/i = 0 and read the R-intercept.
Let y-intercept =-1.0

So,r=-(-1.0)=1.0Q

(F) State one source of error and suggest one way of minimizing it

Source of error:
- Inaccurate current readings due to pointer vibration in the ammeter
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Minimization:
- Take multiple readings quickly and compute average
- Ensure stable connections and low-resistance contact points
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