
 The IGCSE students are carrying out measurements in order to determine the density of water 
using two methods.

 (a) Method 1 

 Fig. 1.1 shows an empty measuring cylinder on a balance and Fig. 1.2 shows the measuring 
cylinder containing water.
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  (i)  Read and record the mass m1 of the empty measuring cylinder.

m1 =  ................................................. g

  (ii) Read and record the mass m2 of the measuring cylinder and water.

m2 =  ................................................. g

  (iii) Read and record the volume V1 of water, as shown in Fig. 1.2.

V1 =  ............................................. cm3

  (iv) Calculate a value ρ1 for the density of water using your readings from (a)(i), (ii) and (iii)

and the equation ρ1 = 
m2 – m1

V1
 . Give an appropriate unit.

ρ1 =  ....................................................
[3]
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 (b) Method 2 

In this method, a test-tube is floated in the water left in the measuring cylinder from Method 1 
and the change in water level is measured.

test-tube
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  (i) Read and record the mass m3 of the test-tube, as shown in Fig. 1.3.

m3 =  ....................................................

(ii) The test-tube is carefully lowered, by means of a piece of cotton, into the measuring 
cylinder until it floats as shown in Fig. 1.4. Read and record the new water level V2 in the
measuring cylinder.

V2 =  ....................................................

  (iii) Using your results from (a)(iii) and (b)(ii), calculate V3, the change in the water level,
where V3 = (V2 – V1).

V3 =  ....................................................

  (iv) Calculate and record a value ρ2 for the density of water using the equation ρ2 =
m3

V3
 .

ρ2 =  ....................................................
[3]
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(c) Calculate an average value ρAV for the density of water using your results from (a)(iv) and

(b)(iv).

ρAV =  ............................................... [1]

 (d) Suggest a precaution that should be taken in Method 1 to ensure that the volume reading is 
as accurate as possible.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[1]

 (e) Suggest a possible source of experimental inaccuracy in Method 2, other than with the 
volume reading. 

  State and explain the effect that this would have on your value for ρ2. 

suggestion  ................................................................................................................................

 ...................................................................................................................................................

effect and explanation  ...............................................................................................................

 ...................................................................................................................................................
[2]

[Total: 10]
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---------------------------------------------------Marking Scheme-----------------------------------------
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