PHYSICS LABORATORY
Experiment No. 1: THE SIMPLE PENDULUM
Student Name: __________________________________    Group: ____________    Date: ____________
1. Purpose
To determine the acceleration due to gravity (g) using a simple pendulum.
2. Apparatus
Pendulum bob, cotton thread, stopwatch, meter scale, stand and clamp.
3. Theory
For small angular oscillations, the period of a simple pendulum is:
T = 2π √(L/g)
Squaring both sides gives:
T² = 4π²L/g     ⇒     g = 4π²L/T²
T: period of one oscillation (s); L: length from the suspension point to the centre of the bob; g: acceleration due to gravity. Use L in metres for g in m/s², or centimetres for g in cm/s².
4. Procedure
1. Tie the bob to the thread and suspend it from a stand using a clamp.
2. Measure the pendulum length from the point of suspension to the centre of the bob.
3. Place a vertical reference mark behind the bob.
4. Displace the bob by approximately 10° and release it gently without pushing.
5. Measure the time for 20 complete oscillations. Start and stop the stopwatch as the bob passes the reference mark in the same direction.
6. Repeat the timing and record t₁ and t₂.
7. Shorten the pendulum by approximately 5–6 cm and repeat the measurements for each length.
5. Readings and Calculations
For each length, calculate:  tmean = (t₁ + t₂)/2;   T = tmean/20;   T² = T × T;   g = 4π²L/T².
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6. Graphical Method
Plot T² (s²) on the y-axis against L (cm) on the x-axis. Draw the best-fit straight line and calculate its slope:
slope = ΔT² / ΔL     and     g = 4π² / slope
When L is plotted in centimetres, g is obtained in cm/s². To convert to m/s², divide by 100.
7. Mean Value and Standard Deviation
Mean acceleration:  ḡ = Σgᵢ / n
Population standard deviation:  S = √[Σ(gᵢ − ḡ)² / n]
Final result:  g = ḡ ± S
Note: If the laboratory specifically requires sample standard deviation, use n − 1 in the denominator instead of n.
8. Questions
1. Does the acceleration due to gravity depend on the weight of the pendulum bob? Explain.
Answer: __________________________________________________________________________
2. What is the effect of the initial angular displacement on the period of oscillation?
Answer: __________________________________________________________________________
3. What is the relationship between the pendulum length L and period T?
Answer: __________________________________________________________________________
9. Conclusion
The experimental value of the acceleration due to gravity is:  g = __________________________
Sources of error / comments: __________________________________________________________




