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e Answer every question in the space provided on this paper.

Write in black or dark blue ink. Pencil may be used for diagrams and graphs.
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e This paper has 10 questions worth 84 marks in total.
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e Use the marks in brackets to judge how long to spend on each part.
e If you finish early, go back and check your working.
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Print at 100% (Actual size) so diagrams keep their real measurements.



1 Fig. 1.1 shows a plastic water barrel. The barrel is full of water.

barrel

Fig. 1.1
(@) The water barrel contains 0.050 m3 of pure water. The density of pure water is 1000 kg/m3.

Calculate the mass of pure water in the barrel.

mass of water = ..........cco kg [3]

(b) The density of sea water is 1030kg/m?3. The density of the plastic is 1000kg/m3. Use this
information and the information in (a) to state and explain whether the full barrel will float in

sea water.
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2 (a) The mass of 35cm3 of mercury is measured as 476g.

Calculate the density of mercury. Give the unit.

AeNSItY = ..o [4]
(b) The density of water is much less than the density of mercury.
How does the mass of 35cm? of water compare with the mass of 35cm?3 of mercury?

Tick one box.

mass of water is less than mass of mercury

mass of water is the same as mass of mercury

mass of water is greater than mass of mercury

[1]
(c) The mercury in a thermometer expands when it is heated.

(i) What happens to the mass of the mercury? Tick one box.

decreases

stays the same

increases

(ii) What happens to the density of the mercury? Tick one box.

decreases

stays the same

increases

[2]
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3 (a) A student determines the volume of a piece of metal. The student pours 30cm? of water into
a measuring cylinder. The piece of metal is submerged in the water and the new volume
reading on the measuring cylinder is 42 cm3.

Calculate the volume of the piece of metal.

VOIUME = oo cmd [1]

(b) The mass of another piece of metal is 320g. The volume of the piece of metal is 40cms3.
Calculate the density of the metal. Give the correct unit.

(c) The student drops the piece of metal into a tank of water. Two vertical forces act on the piece
of metal as it falls through the water in the tank.
On Fig. 2.1, each arrow represents a vertical force.

piece of metal

Fig. 2.1
(i) Complete the diagram in Fig. 2.1 by labelling the two forces.
(2]
(ii) The upward force is the same size as the downward force.
Describe the motion of the piece of metal as it falls through the water.
..................................................................................................................................... [1]
[Total: 8]
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4 (a) Fig.2.1 shows a brick.

Fig. 2.1

500 bricks like the one shown in Fig. 2.1 are stacked on a wooden platform, known as
a pallet. The pallet of bricks is to be loaded on to a lorry by means of a fork-lift truck, as
shown in Fig. 2.2.

fork-lift truck

bricks

Fig. 2.2

Each brick has a volume of 0.0012m?® and is made of a material of density 2300kg/m?®.

(i) Calculate the mass of one brick.

MESS = ciovviiiieieeeceevimninsseeaseennnnenee. KO [3]

stemexambuilder.com Page 5 of 16



(ii) The fork-lift truck can safely lift a load of mass 2 tonnes (2000kg). The wooden
pallet has a mass of 100kg.

1. Calculate the total mass of the pallet and 500 bricks.

total mass = ..cieeiiiieviienn. KO

2. Is it safe for the fork-lift truck to lift the total mass of the pallet and 500 bricks?

yes

no
[3]

(b) The brick shown in Fig. 2.3 has the same dimensions as the brick in Fig. 2.1 and is
made of the same material. However, this brick has a hollow in one face.

hollow

Fig. 2.3
Complete the following sentences.
(i) The density of the brick in Fig. 2.3 05 ..o, the density

of the brick in Fig. 2.1, BECAUSE ..o i e e

(ii) The mass of the brick in Fig. 2.3 05 ..o, the mass of
the brick in Fig. 2.1.

[2]

[Total: 8]
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5 A builder buys some tiles to repair a floor. He checks that the new tiles are the same size as the
tiles on the floor.

The dimensions of the tiles on the floor are 25cm x 20cm x 0.30cm.

The new tiles are shown in Fig. 2.1.

Fig. 2.1

(@) (i) State the name of a suitable instrument for measuring the length and width of each tile.

..................................................................................................................................... [1]
(i) Describe how to determine the average thickness of one new tile.
..................................................................................................................................... [3]
(b) The dimensions of a tile are 25cm x 20cm x 0.30cm.
The mass of the tile is 410g.
(i) Calculate the volume of the tile.
VOIUME = o cm® [1]
(i) Calculate the density of the tile. Include the unit in your answer.
density = ..., UNIE s [4]
(iii) Calculate the weight of the tile.
WEIGNE = oo N [3]

[Total: 12]
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6 Table 2.1 contains information about the planet Mars.

Table 2.1
mass 6.4 x 10%3kg
gravitational field strength | 3.7 N/kg
at surface
average density 3900kg/m?3

(a) Define gravitational field strength.

............................................................................................................................................. [1]
(b) (i) An object has a weight of 42N at the surface of the Earth.
Calculate the weight of the object at the surface of Mars.
WeEIGh = s [2]
(i) Calculate the volume of Mars.
VOIUME = (oo [2]
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(c) Fig. 2.1 shows a space buggy that is tested on Earth. The buggy is travelling at a constant
speed in a straight line. The driving force on the buggy is 30N.

30N =

Fig. 2.1

(i) Draw and label one arrow on Fig. 2.1 to show the size and direction of the resistive
forces on the buggy. [2]

(ii) Air resistance on Mars is less than air resistance on Earth.
The same driving force, 30N, is exerted on the buggy on Mars.

1. State the effect this has on the resultant force on the buggy on Mars.

[Total: 8]
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7 (a) Oil of density 0.80g/cm? is poured gently onto the surface of water of density 1.0g/cm?. The
oil and the water do not mix.

Describe and explain the final position of the oil relative to the water.

[0 L=TT o o] (o o [P

(2]
(b) Anirregularly shaped solid object has a density of 2.7 g/cm3.
(i) Describe a method to measure the volume of the irregularly shaped solid object.
..................................................................................................................................... [2]
(ii) The volume of the object is 83cm3.
Calculate the mass of the object.
MNASS = i eeee e e e e e eaeenas [3]

[Total: 7]
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8 Fig. 3.1 shows remote sensing equipment on the surface of a distant planet.

Fig. 3.1

(a) The mass of the equipment is 350 kg. The acceleration of free fall on the surface of this planet
is 7.5m/s?.

(i) State what is meant by the term weight.

]

(ii) Calculate the weight of the equipment on the planet.

waight = ... [ 2]

(b) The equipment releases a balloon from a point that is a small distance above the surface

of the planet. The atmosphere at the surface of this planet has a density of 0.35kg/m?. The
inflated balloon has a mass of 80g and a volume of 0.30 m°.

Make an appropriate calculation and then predict and explain the direction of any motion of
the balloon. Show your working.

T PN e o i i i i i s i i i s i € i ' i ' e T el o ' e '

B IBTTEIENIA e i s crnss i i s i i e i ' i i o it i ' i i i i i
[4]
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9 Astudent determines the density of a block of wood.

(a) Fig. 1.1 shows one face of the block of wood that the student uses.

(i)

(ii)

(iif)

stemexambuilder.com

l

Fig. 1.1

Measure the length [ and width w of the block of wood. Fig. 1.1 is drawn actual size.

Lo cm
W S e cm
(1]

W= i, 4 0 ......................... cm
Calculate the volume V of the block of wood using the equation V=1x w x h.
Vo e, cm? [1]

The student measures the mass m of the block of wood on a balance.

[ ]

63.92¢g

Fig. 1.2

Write down the mass m of the block as shown in Fig. 1.2. Give your answer to the
nearest gram.
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(iv) Calculate the density p of the wood using the equation p = % Give your answer to a

suitable number of significant figures for this experiment and include the unit.

(b) The student places the block of wood carefully in water in a glass dish. The wood floats as
shown in Fig. 1.3.

water surface

| block of wood

Fig. 1.3

(i) Using Fig. 1.3, estimate, without taking a measurement, the volume V, of wood that is
below the water surface.

(ii) Calculate m,,, the mass of water with volume V,, using the equation m,, = p,, x V,,
where p,,, = 1.00 in the same units as p in part (a)(iv).

(c) A student suggests that the mass m of the block of wood should be equal to the mass m,,, of
the water with volume V.

(i) Calculate the difference d between your values of m and m,,.
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(d) Another student wants to obtain a more accurate value for V,. He uses the method of floating
the block of wood in water as described in (b).

Suggest how the student could obtain a more accurate value by taking a measurement.

[Total: 11]
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10 A student determines the density of a ball.
(a) He places the ball between two wooden blocks, as seen from above in Fig. 1.1.

He takes two measurements, d1 and d2.

a
N

dy

Fig. 1.1

(i) On Fig. 1.1, measure the lengths d, and d,,.

d1 TP cm
d2 T e e cm
(1]

(b) Calculate the volume V of the ball using the equation V = 0.52d3.

Include the unit.
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(c) The student measures the mass m, of a dish.

He places the ball in the dish and measures the combined mass m,, of the dish and the ball.
Fig. 1.2 shows the dish and the ball on a balance.

Record the reading shown on the balance.

114.1g

Fig. 1.2

(d) Calculate the density p of the ball using the equation:

Mg

p="V-

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

[Total: 11]
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