PHYSICS LABORATORY
Experiment No. 2: DENSITY OF A LIQUID
Student Name: ________________________________  Group: __________  Date: __________
1. Purpose
To determine the density of a liquid using a loaded test tube (floating-tube method).
2. Apparatus
A test tube or boiling tube, millimetre graph paper, 1 g / 2 g / 5 g masses, two liquids (e.g. water and methylated spirit), calipers, beaker, sand or lead shot.
3. Theory
When a floating test tube is loaded with an additional mass m, it sinks an additional distance x. By Archimedes’ principle, the added weight is balanced by the weight of the additional liquid displaced.
m g = ρ g A x
A = πd²/4
Therefore:  ρ = m/(Ax) = 4m/(πd²x)
Where ρ is the liquid density (kg/m³), m is the additional mass (kg), d is the mean external diameter of the tube (m), x is the additional immersion depth (m), and A is the tube cross-sectional area (m²).
If a graph of x against m is plotted, its slope s = Δx/Δm. Then ρ = 1/(A s). Use SI units for the calculation. If m is in grams and x is in millimetres, convert the slope to m/kg before using this equation.
4. Procedure
1. Cut and fold millimetre graph paper to line the inside of the test tube as a scale, ensuring it is secured and readable.
2. Add sand or lead shot to the tube so that it floats vertically in the liquid with the zero mark just immersed.
3. Record the initial immersion depth, h₀.
4. Add a known mass (for example, 1 g) and record the new immersion depth, h.
5. Calculate the additional immersion depth x = h − h₀.
6. Continue adding known masses in measured increments, recording h and calculating x after each addition. Do not overload the tube or allow water to enter it.
7. Repeat the measurements for a second liquid.
8. Use calipers to measure the external diameter of the tube in two perpendicular directions at three positions along the tube. Check for zero error and calculate the mean diameter d.
9. Plot x against the additional mass m for each liquid, find the slope, and calculate the density.
5. Readings and Calculations
Initial immersion depth: h₀ = __________ mm     Mean tube diameter: d = __________ mm
Mean diameter calculation: d̄ = (d₁ + d₂ + … + d₆)/6
	Additional mass, m (g)
	Immersion depth, h (mm)
	Additional depth, x = h − h₀ (mm)

	0
	
	

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	


Repeat the table separately for the second liquid.
6. Graphical Method
Plot additional immersion depth x (mm) on the y-axis against additional mass m (g) on the x-axis. Draw a best-fit straight line and calculate:
slope s = Δx/Δm
Convert s to SI units (m/kg). Then calculate:
ρ = 1/(A s),   where A = πd²/4
7. Density and Ratio of Densities
Liquid 1: d = ______ m; A = ______ m²; slope s₁ = ______ m/kg; density ρ₁ = ______ kg/m³
Liquid 2: d = ______ m; A = ______ m²; slope s₂ = ______ m/kg; density ρ₂ = ______ kg/m³
Ratio of densities: ρ₁/ρ₂ = __________________
8. Questions
1. State Archimedes’ principle.
Answer: __________________________________________________________________________
2. Why does the test tube sink farther when additional mass is added?
Answer: __________________________________________________________________________
3. What is the relationship between additional mass m and additional immersion depth x?
Answer: __________________________________________________________________________
4. Why should the tube float vertically and not touch the sides or bottom of the beaker?
Answer: __________________________________________________________________________
5. Why is the external diameter measured at several positions and in two perpendicular directions?
Answer: __________________________________________________________________________
9. Conclusion
Density of liquid 1: __________________ kg/m³
Density of liquid 2: __________________ kg/m³
Ratio of densities: __________________
Sources of error / comments: __________________________________________________________




