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(i) The canister supplies 18000 cm? of helium at a pressure of 2300 kPa.

The volume of each balloon is 8200 cm?.

The pressure exerted by the helium in each balloon is 100 kPa.

Calculate how many balloons can be filled using the helium from the canister.

[assume temperature of the helium remains constant]

(3)
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number of balloons = ...

(Total for Question 7 = 9 marks)
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L
e f )
: 14 (a) A student uses this apparatus to investigate the relationship between the speed
of a fluid and its pressure.
g
O The apparatus consists of a pipe of variable diameter with three tubes attached.
>
O
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o
e 85 tube A tube B tube C
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"";-:j: waterin —— —> water out
The student passes a constant flow of water through the pipe.
(i) State the equation linking pressure difference, height, density and g.
(1)
(ii) The pressure at point Y is lower than the pressure at points X and Z.
Explain how the diagram shows that the pressure is lower at .
. s (2)
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o 5 (i) A constant volume of water flows through the pipe each second.
Explain how the speed of water at Y differs from the speed of water at X and Z.
(2)
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(b) The student hangs two balloons from the ceiling.
He then uses a drinking straw to blow air between the balloons.
drinking straw
Explain why the balloons move towards each other when the student blows air
between them.
Refer to air speed and pressure in your answer.
(Total for Question 14 = 7 marks)
TOTAL FOR PAPER = 120 MARKS
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6 The photograph shows a small glass ball used to investigate density and pressure.

(@) The mass of the ball is 19g.
The density of the ball is 2.3 g/cm?3.

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

(ii) Calculate the volume of the ball.

volume= ...

(b) The ball is dropped into deep water and sinks to a depth of 560 cm.

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

(ii) Calculate the increase in pressure at this depth.

[density of water = 1000 kg/m?]

increase in pressure = ...

(Total for Question 6 = 6 marks)
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6 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.
(2)
(b) Describe how the student should use a measuring cylinder to obtain an accurate
measurement of the liquid’s volume.
(2)
\
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( )
(c) The table gives the values of the densities for some liquids.
Liquid Density in g/cm?
brine 1.23
glucose 1.44
olive oil 0.82
pure water 1.00
sodium hydroxide 1.25
sunflower oil 0.92
The student measures the mass of the sample of unknown liquid as 150g and the
volume as 163 cm?.
Deduce the name of the unknown liquid.
(3)
(Total for Question 6 = 7 marks)
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( )
4 Diagram 1 shows an ice cube floating at rest in a beaker of water.
ice
cube
water
g J
Diagram 1
(a) State the value of the resultant force on the ice cube.
(1)
resultantforce = ... N
(b) Diagram 2 shows the ice cube pushed down into the water by force X.
The ice cube is at rest in this new position.
force X
ice
cube
§ water )
Diagram 2
(i) State the formula linking pressure difference, height, density and
gravitational field strength.
(1)
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(i) The bottom of the ice cube is 0.041 m below the surface of the water.
The density of water is 1000 kg/m”.

Show that the pressure difference between the bottom of the ice cube and
the surface of the water is about 400 Pa.

(iii) State the formula linking pressure, force and area.

(iv) The area of the base of the ice cube is 0.0017 m°.

Calculate the upward force on the bottom of the cube from the water due to
the pressure difference.

upward force= ...

(v) Explain why the ice cube will accelerate upwards when force X is removed.

thealevelphysicstutor.com
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(Total for Question 4 = 9 marks)
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( )

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

Assume that hailstones are spherical.
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(i) The mean volume of a hailstone is 1.1 cm’.

RS

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

Give the unit.
(3)

SR LAEHKK
XX X

%

density = ... UNIt

L I KITRA
RRRRRRRRARAKAKARK:

N3

i
%//S\.lA/

vauy

QL

18
I
P 7 0 9 5 2 A0 1 8 2 8



Edexcel IGCSE - Paper 1 4Ph1 1 - June 2022 - Question Paper - Mark Scheme thealevelphysicstutor.com

(b) Hailstones can be lifted to the top of clouds.

The diagram shows the movement of some hailstones in a cloud.

movement
of hailstones
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warm ground

Suggest how hailstones are lifted to the top of the cloud by convection.
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(Total for Question 8 = 9 marks)
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10 A dam is a structure designed to hold water in a reservoir.

dam water in a reservoir

(@) The water in the reservoir has a depth of 35m.

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

(i) Atmospheric pressure at the surface of the reservoir is 100 kPa.
Calculate the total pressure at the bottom of the reservoir.

[for water, density = 1000 kg/m’]

PresSsuUre = ... kPa
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( )
(b) An underwater camera is used in the water reservoir.
The camera lens experiences a force of 430N at a pressure of 260 kPa.
(i) State the formula linking pressure, force and area.
(1)
(i) Calculate the area of the camera lens.
Give a suitable unit.
(4)
Ar€A = . UNIE
(c) Sea water has a density of 1030kg/m’.
Explain how the design of the dam would need to be changed to hold the same
depth of sea water safely.
(2)
(Total for Question 10 = 11 marks)
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5 A student needs to determine the density of some small rocks that appear to all be
made of the same material.
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(@) 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.
(5)
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(b) The table shows the student’s results for three of the rocks.

Rock

Massing

Volume in cm3

A

15

6.3

B

13

6.1

C

16

7.5

(i) State the formula linking density, mass and volume.
(1)

(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 5 = 10 marks)
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5 A student uses a balance to measure the mass of an object.

This is the student’s method.

e adjust the balance so that it displays a reading of zero

e place the object on the balance and record the reading

The student repeats this measurement several times.

(@) What is improved by adjusting the balance to give a reading of zero before the

object is placed on it?

O

|
|
|

accuracy of the measurement
precision of the measurement
reliability of the measurement

validity of the measurement

(b) What is improved by repeating the measurement?

O

|
|
|

12

accuracy of the measurement
precision of the measurement
reliability of the measurement

validity of the measurement
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(c) The student measures the mass of the object using six different balances.

The table shows the student’s results.

Massing

18.96

19.01

19.05

18.98

19.34

19.04

(i) Draw a circle around the anomalous reading in the table.

(1)
(i) Calculate the mean mass of the object.
(3)
MEAN MASS = oo g
(iii) State what other measurement the student would need to make to determine
the density of the object.
(1)
(Total for Question 5 = 7 marks)
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7 Astudent uses a solution of solvent and oil to estimate the length of an oil molecule.

(@) (i) Name an instrument that the student could use to accurately measure 10cm?
of the solution.

(ii) The student uses a dropper to produce drops of the solution.
There are 2000 drops in 10cm? of the solution.

Calculate the volume of 1 drop.

volume of 1drop = ... cm?
(b) The student adds a drop of the solution to a tray of water.

She measures the diameter of the oil film that forms.

dropper

of oil film

The student measures the diameter of the oil film several times.

The table shows her results.

Diameter in mm 305 301 297 298 303
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5 (i) Calculate the average (mean) diameter of the oil film.
U Give your answer to three significant figures.
g
gé
gﬁ average diameter = ... mm
S (ii) When the drop touches the water, the solvent evaporates and an oil film forms
555 with thickness equal to the length of one oil molecule.
The volume of the oil film is 1.0 mm?.
The thickness of the oil film can be found using the formula
(:zo ’
'z volume = 7 r’t
9
"§*~ [r = radius of film, t=thickness of film]
=5
t;_:;' Calculate the length of one oil molecule.
(3)
z
55K
x&
5
length = . mm
(Total for Question 7 = 7 marks)
TOTAL FOR PAPER = 60 MARKS
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7

4 (a) A copper cube hasa mass of 0.0717kg.
(i) Calculate the weight of this copper cube.

Give the unit.

weight = ... unit

(2)

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

(iii) The density of copper in this cube is 8960 kg/m?3.

Calculate the volume of this copper cube.

volume = ...

(1)

(2)
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(b) The graph shows the masses of some materials when their volume is 1 m?.

9000

8000 —

7000 —

6000 —

Mass of 1 m?3 5000 |
in kg

4000 [

3000 —

2000 [

1000 —

0 T T T T T T
water plastic aluminium granite steel brass

Material

(i) State the type of graph shown.
(m

(i) Use information from the graph to compare the densities of granite and steel.
(2)

(Total for Question 4 = 8 marks)
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