
 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]

DENSITY OF  WATER

1
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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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A student is determining the density of water by two methods.
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(a) Record the weight W1 of the piece of modelling clay shown in Fig. 1.1.

W1 =  ....................................................... N [1]

2
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(b) (i)
Record the volume 

V1

 of the water in the measuring cylinder shown in Fig. 1.2.

V1 =  ................................................... cm3 [1]

(ii) Describe briefly how a measuring cylinder is read to obtain an accurate value for the
volume of water. You may draw a diagram.

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

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

 .......................................................................................................................................[2]
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(c) The student lowers the modelling clay into the water, as shown in Fig. 1.3.

• Record the new reading W2 of the forcemeter.

W2 =  ............................................................ N

•  Record the new reading V2 of the measuring cylinder, with the piece of modelling clay in
the water.

V2 =  .......................................................  cm3

[1]

(d) Calculate a value ρ1 for the density of water, using your readings from (a), (b) and (c) and the
equation

ρ1 =
(W1 – W2)

(V2 – V1)
 × k    

where k = 100 g / N. 

ρ1 =  ...........................................................[2]

Method 2

(e) The student removes the modelling clay from the water and places the measuring cylinder on
a balance.
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The reading for the mass m1 of the measuring cylinder and water is shown in Fig. 1.4.

Record m1 to the nearest gram.

m1 =  ...........................................................[1]
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(f) The student pours the water out of the measuring cylinder and measures the mass m2 of the

empty measuring cylinder.

93m2 =  .............................................................g

•  Calculate a second value ρ2 for the density of water, using your readings from (b), (e)
and (f) and the equation

ρ2 = 
(m1 – m2)

V1

 .

ρ2 =  ...............................................................

• Calculate an average value ρAV for the density of water, using your results for ρ1 and ρ2.

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

(g) Suggest a possible source of inaccuracy in either Method 1 or Method 2, even when they
are carried out carefully.

Explain how an improvement might be made to reduce this inaccuracy.

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

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

improvement  .............................................................................................................................

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

[Total: 11]
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A student is determining the density of water. She is provided with a plastic cup, shown in Fig. 1.1.

Fig. 1.1

(a) She draws around the base of the cup. Her drawing is shown in Fig. 1.2.

Fig. 1.2

(i) From Fig. 1.2, take and record measurements to determine an accurate value for the
diameter DB of the base of the cup.

DB =  ...................................................  cm [2]

(ii) The student places the cup upside down and draws around the rim of the cup.
 She determines the diameter DT of the rim of the cup.

7.2 cmDT =  ..............................................................

 Calculate the average diameter D of the cup using the equation D = 
DB + DT

2
 .

D =  ...................................................  cm [1]

3
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(b) On Fig. 1.3, measure the vertical height h of the cup.

h

Fig. 1.3

h =  ........................................................  cm

Calculate the volume V of the cup using the equation V =  0.785 D 2 h.

V =  ......................................................  cm3

[1]

(c) The student fills the cup with water. The mass of the cup with the water is shown in Fig. 1.4.

232 g

Fig. 1.4

Determine the density ρ of water using the equation ρ = 
m

V
  and your value from (b)2.

Give your answer to a suitable number of significant figures for this experiment. Include the 
unit.

ρ =  ......................................................... [3]

www.smartexamresources.com 12

sm
art

ex
am

res
po

urc
es

.co
m



(d) Suggest, with a reason, a part of the procedure (a), (b) or (c) that could give an unreliable

result for the density of water.

part  .......................

reason  .......................................................................................................................................

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

(e) The student pours the water from the cup into a measuring cylinder.

Draw a diagram to show water in a measuring cylinder. Show clearly the meniscus and the
line of sight the student should use to obtain an accurate value for the volume of the water.

[2]

[Total: 10]
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