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QL.

The photograph shows a ring made of gold.

(Source: ©@Michael Burrell / Alamy Stock Photo)

A student wants to determine the volume of the ring.
(a) The student measures the mass of the ring several times.

(i) Describe how the student should use laboratory equipment to accurately measure the mass of the
ring.
(2)
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(i) The table shows the student's measurements of the mass of the ring.
Massing
6.411
6.408
6.410
6.426

6.412

One of the student's measurements is an anomaly.
Draw a circle around the anomalous result in the table.

(iii) Calculate the mean mass of the gold ring.

MEAN MASS = ... g

(iv) The student is given a value for the density of gold.
Which of these formulae should be used to calculate the volume of the gold ring?

[J A volume = density + mass
volume = density + mass?®
volume = mass + density
volume = mass + density?

L1000
oO0w
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(b) The student does not know if the ring is made of pure gold.

The student suggests that they could also measure the volume of the ring using a displacement
method.

Discuss which method (calculation method or displacement method) will give the most accurate
volume measurement.

(Total for question = 11 marks)
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Q2.

The diagram shows a pot made of clay.

(Source: @ Victoria Sergeeva/Shutterstock)

(a) Describe a method that could be used to accurately determine the volume of clay used in the pot.
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(c) The clay pot can be used to hold liquids.

A student needs to determine the volume of liquid that can be contained in the pot.

The student measures the mass of the empty pot and then measures the mass of the pot again when
it is filled with a liquid.

The table shows the student's measurements.

Mass of empty pot in kg 1.2

Mass of pot filled with liquid in kg 6.8

The density of the liquid used is 920 kg / m®.
Calculate the volume of liquid that can be contained in the pot.
Use the formula

mass

density =
volume

VOIUMIE = et m?3

(Total for question = 9 marks)
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Q3.

A scientist investigates different samples of rock.

(a) The scientist wants to calculate the density of a rock sample.

She needs to measure the mass and the volume of the rock.
Describe how to obtain accurate measurements of the mass and the volume of the rock.

You may draw a diagram to support your answer.

thealevelphysicstutor.com

(b) The table shows the scientist's results for rocks made from different materials.

Material Massing Volume in cm?
coal 54 4
marble e 18
quartz 54 20
fluorite 32 10
hematite 64 12

(i) State the formula linking density, mass and volume.

Density in g/cm?

15
24
27
3.2
5.3
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(i) Rock X has a mass of 32 g and a volume of 12 cm?.
Calculate the density of rock X.
Give your answer to 2 significant figures.

ENSILY = .eieieiee e glcm?

(i) Rock X is made from the same material as one of the samples in the table.
Explain which material rock X is made from.

(Total for question = 11 marks)
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Q4.

The photograph shows a small glass ball used to investigate density and pressure.

(&) The mass of the ball is 19 g.

The density of the ball is 2.3 g/cm®.
(i) State the formula linking density, mass and volume.

(i) Calculate the volume of the ball.

VOIUME = oo cm?®
(b) The ball is dropped into deep water and sinks to a depth of 560 cm.

() State the formula linking pressure difference, height, density and gravitational field strength.

(i) Calculate the increase in pressure at this depth.
[density of water = 1000 kg/m?]

INCreASE IN PrESSUIE T oiiiiiiieiieiee e st e e e e e e s e e e e e Pa

(Total for question = 6 marks)
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Q5.

A student uses a bottle and a stopper to find the density of an unknown liquid.
The stopper fits tightly into the bottle and has a small diameter hole through it.
stopper

bottle

() This is the student's method.

use a balance to find the mass of the bottle and stopper
completely fill the bottle with water
insert the stopper and dry the outside of the bottle
use the balance to find the mass of the full bottle and stopper
These are the student's results.
mass of empty bottle and stopper = 63.4 g
mass of full bottle and stopper = 112.9¢g
Use the student's results to determine the volume of the water in the bottle.
Give your answer to three significant figures.
[density of water = 0.998 g/cm?]
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(b) The student empties the bottle and then dries it.

He refills the bottle with the unknown liquid.
He measures the mass of the full bottle and stopper as 143.8 g.
Calculate the density of the unknown liquid.

density of unknown liquid = ........ccooiiiiiiiiii e, g/cm
(c) Another student uses a measuring cylinder to find the volume of the unknown liquid.

Discuss the advantages and disadvantages of using each method to find the volume of
the unknown liquid.

---------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------

(Total for question = 10 marks)
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Q6.

A student needs to determine the density of some small rocks that appear to all be made of
the same material.

(Source: @ Chake / Shutterstock)
(a) The student decides to measure the mass and the volume of each rock.

Describe a method the student could use to accurately determine the mass and the
volume of each rock.
You may draw a diagram to help your answer.

)

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

.............................................................................................................................................
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(b) The table shows the student's results for three of the rocks.

Rock Massing Volume in cm?
A 15 6.3
B 13 6.1
C 16 7.5

(i) State the formula linking density, mass and volume.

(ii) After looking at the data, the student concludes that one of the rocks may be made
of a different material from the others.
Using the data from the table, justify the student's conclusion.

(Total for question = 10 marks)
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Q7.

Hailstones are small pieces of ice that sometimes fall to the ground during storms.
(a) (i) Describe how to determine the density of a hailstone.

Assume that hailstones are spherical.

(ii) The mean volume of a hailstone is 1.1 cm?3.

The mean mass of a hailstone is 0.94 g.
Calculate the mean density of a hailstone.
Give the unit.

density =.....ccoeevviiiiiiiiiinennnn. UNIE e
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(b) Hailstones can be lifted to the top of clouds.
The diagram shows the movement of some hailstones in a cloud.

N

| cloud

N

I i/
" "
/ | | movement

I| |I of hailstones
| I

c ”\ A
"\ -

warm ground

Suggest how hailstones are lifted to the top of the cloud by convection.

(Total for question = 9 marks)
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Q8.

A student needs to identify a sample of an unknown liquid.
She decides to do this by finding the density of the liquid.

(a) Describe how the student should measure the mass of the liquid.

(b) Describe how the student should use a measuring cylinder to obtain an accurate
measurement of the liquid's volume.

(c) The table gives the values of the densities for some liquids.

Liquid Density in g/cm?
brine 1.23
glucose 1.44
olive oll 0.82
pure water 1.00
sodium hydroxide 125
sunflower oil 0.92

The student measures the mass of the sample of unknown liquid as 150 g and the volume
as 163 cm?.
Deduce the name of the unknown liquid.

(Total for question = 7 marks)
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Q9.

A student wants to determine the density of air using an irregularly-shaped balloon made of
metal foil.

The balloon has a label stating that the volume of the balloon when full is 490 cm?.
This is part of the student's method.

Step 1 measure the mass of the empty balloon

Step 2 fill the balloon with air

Step 3 measure the mass of the full balloon

Step 4 subtract the mass of the empty balloon from the mass of the full balloon.

(a) (i) Name the equipment the student could use to measure the mass of the balloon.

(b) The table shows the student's results.

Mass of empty ballooning 15.00
Mass of balloon when full of airin g 15.61
Volume of air in cm? 490

Calculate the density of air to 2 significant figures.
Give the unit.

density=......cccoviiiiiiiiiiiiii e, unit
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(c) Describe how the volume of the balloon full of air could be measured using a large
beaker and some water.

You may use a diagram to help your answer.

(Total for question = 9 marks)



Edexcel IGCSE Double Award - Density - Questions thealevelphysicstutor.com

Q1o0.

(a) Diagram 1 shows a plastic bottle containing water.
_~holein cap

o

air

water

k\_./—\.__/

Diagram 1

(i) State the formula linking pressure difference, height, density and gravitational field
strength, g.

(ii) The pressure difference between the surface of the water and the water at the
bottom of the bottle is 2300 Pa.

Calculate the depth of water in the bottle.

Give your answer in cm.

[density of water = 1000 kg / m?]
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(b) Three holes are made in the bottle at positions A, B and C.
Diagram 2 shows the path of the water leaving the bottle from hole B.
_~hole in cap

air

water A

\_—/ &

Diagram 2

(i) Draw a line on diagram 2 to show the path of the water leaving the bottle from hole
A.

(ii) Explain the path of the water leaving the bottle from hole A.
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(iii) Hole C is at the same depth in the bottle as hole B but on the opposite side of the
bottle.
Explain the shape of the path of the water leaving the bottle from hole C.

---------------------------------------------------------------------------------------------------------------------------------------------

(Total for question = 11 marks)
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Q11.

Scientific balloons are tested in a laboratory before they are used.
(a) In the first test the pressure of the air inside the balloon is 120 kPa.

The balloon is sealed and has a volume of 92 m3.
(i) The pressure of the air inside the balloon is reduced to 64 kPa by reducing the external air
pressure.

Calculate the new volume of the balloon.

VOIUME = oo m?
(i) Give an assumption that is made in the calculation.

(b) The pressure of the air in the balloon is returned to 120 kPa.

The temperature of the air inside the balloon is 290 K.

The balloon is tested again, changing the temperature of the air and keeping the volume of the balloon
constant.

(i) Explain why the pressure of the air in the balloon decreases when the temperature of the air
decreases.

(i) Calculate the temperature of the air when the pressure of the air in the balloon is 64 kPa.
Give your answer in kelvin.

teMpPErature = ... K

(Total for question = 9 marks)
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Q12.

The photograph shows a small glass ball used to investigate density and pressure.

(&) The mass of the ball is 19 g.

The density of the ball is 2.3 g/cm®.
(i) State the formula linking density, mass and volume.

(i) Calculate the volume of the ball.

VOIUME = oo cm?®
(b) The ball is dropped into deep water and sinks to a depth of 560 cm.

() State the formula linking pressure difference, height, density and gravitational field strength.

(i) Calculate the increase in pressure at this depth.
[density of water = 1000 kg/m?]

INCreASE IN PrESSUIE T oiiiiiiieiieiee e st e e e e e e s e e e e e Pa

(Total for question = 6 marks)
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Q13.

The diagram shows a can filled with oil.

oil

(a) The total pressure at the bottom of the can is 110 kPa.

Atmospheric pressure is 101 kPa.
Calculate the pressure difference due to the oil.

pressure difference = ..., kPa

(b) State the formula linking pressure difference, height, density and gravitational field strength.

(c) Calculate the height of the oil in the can.
[density of oil = 960 kg/mq]

(Total for question = 5 marks)



Edexcel IGCSE Double Award - Density - Questions thealevelphysicstutor.com

Q14.

(a) Diagram 1 shows a plastic bottle containing water.
_~holein cap

-

air

water

\\_..r’_\..__/

Diagram 1

(i) State the formula linking pressure difference, height, density and gravitational field strength, g.

(i) The pressure difference between the surface of the water and the water at the bottom of the bottle
is 2300 Pa.

Calculate the depth of water in the bottle.

Give your answer in cm.

[density of water = 1000 kg / m?]
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(b) Three holes are made in the bottle at positions A, B and C.

Diagram 2 shows the path of the water leaving the bottle from hole B.
_~hole in cap

air

water

L o

thealevelphysicstutor.com

Diagram 2

(i) Draw a line on diagram 2 to show the path of the water leaving the bottle from hole A.

(i) Explain the path of the water leaving the bottle from hole A.
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(i) Hole C is at the same depth in the bottle as hole B but on the opposite side of the bottle.
Explain the shape of the path of the water leaving the bottle from hole C.

(Total for question = 11 marks)
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Q15.

Scientific balloons are tested in a laboratory before they are used.
(a) In the first test the pressure of the air inside the balloon is 120 kPa.

The balloon is sealed and has a volume of 92 m3.
(i) The pressure of the air inside the balloon is reduced to 64 kPa by reducing the external air
pressure.

Calculate the new volume of the balloon.

VOIUME = oo m?
(i) Give an assumption that is made in the calculation.

(b) The pressure of the air in the balloon is returned to 120 kPa.

The temperature of the air inside the balloon is 290 K.

The balloon is tested again, changing the temperature of the air and keeping the volume of the balloon
constant.

(i) Explain why the pressure of the air in the balloon decreases when the temperature of the air
decreases.

(i) Calculate the temperature of the air when the pressure of the air in the balloon is 64 kPa.
Give your answer in kelvin.

teMpPErature = ... K

(Total for question = 9 marks)
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Q16.

(a) Diagram 1 shows a plastic bottle containing water.
_~holein cap

-

air

water

\\_..r’_\..__/

Diagram 1

(i) State the formula linking pressure difference, height, density and gravitational field strength, g.

(i) The pressure difference between the surface of the water and the water at the bottom of the bottle
is 2300 Pa.

Calculate the depth of water in the bottle.

Give your answer in cm.

[density of water = 1000 kg / m?]
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(b) Three holes are made in the bottle at positions A, B and C.

Diagram 2 shows the path of the water leaving the bottle from hole B.
_~hole in cap

air

water

L o
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Diagram 2

(i) Draw a line on diagram 2 to show the path of the water leaving the bottle from hole A.

(i) Explain the path of the water leaving the bottle from hole A.
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(i) Hole C is at the same depth in the bottle as hole B but on the opposite side of the bottle.
Explain the shape of the path of the water leaving the bottle from hole C.

(Total for question = 11 marks)



