P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

Foundation Questions

Q1.

Figure 1 shows four blocks of different materials floating on water.

The four blocks are the same volume.

Figure 1
Water
surface
A B C D

(@) Which of the blocks has the smallest weight?

Tick one box.

Figure 2 shows a lifebuoy next to a deep swimming pool.

Figure 2

~ __— Lifebuoy

(b) The lifebuoy has a mass of 2.5 kg.

gravitational field strength = 9.8 N/kg
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher
Calculate the weight of the lifebuoy.

Use the equation:

weight = mass x gravitational field strength

Weight = N

)
(c)

When thrown into the water the lifebuoy floats. The two forces acting on the lifebuoy
are the weight of the lifebuoy downwards and upthrust upwards.

How big is the upthrust on the lifebuoy compared to the weight of the lifebuoy?

Tick one box.

The upthrust is greater than the weight.

The upthrust is less than the weight.

The upthrust is the same as the weight.

1)
(d)  Write down the equation which links acceleration, mass and resultant force.

1)
(e) Arope is used to pull the lifebuoy to the side of the swimming pool.

A resultant force of 4.0 N acts on the lifebuoy.

The mass of the lifebuoy is 2.5 kg.

Calculate the acceleration of the lifebuoy.

Acceleration = m/s2

®)
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

(Total 8 marks)

Q2.

Figure 1 shows a container filled with water.
The three holes in the side of the container are sealed with rubber stoppers.

Figure 1

a4 Rubber stopper

B U

(@) The water exerts a force of 27 N on the bottom of the container.
The cross-sectional area of the bottom of the container is 0.009 mz2.

Calculate the pressure exerted by the water on the bottom of the container.

Use the equation:

force
pressure =
area

Choose the unit.

kg/m3 N/m Pa

Pressure = Unit =

(3)
The container is put under running water from a tap and the three rubber stoppers
removed.

Figure 2 shows the path taken by the water escaping from the top and bottom holes.
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

Figure 2
%
T\\

Wooden

(b) Complete Figure 2 to show the path taken by the water escaping from the centre
hole.

@)

(c) What can be concluded from Figure 2 about the pressure in a liquid?

(1)
(d) Figure 3 shows a simple model of a liquid.

When a force pushes down on the marbles, the marbles push the sides and bottom
of the container outwards.

Figure 3
Push down
"'".001 O 2] Flexible plasti
G B exible plastic
O_: .‘}.l“é‘ > 5‘6?0}: container
DRI I
0& GHWITL P
DY I0 QYU HE3

Marbles — represent liquid particles

What can be concluded from this model about the pressure in a liquid?

(1)(Total 6 marks)
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

Higher Questions

Q3.

Some students fill an empty plastic bottle with water.
The weight of the water in the bottle is 24 N and the cross-sectional area of the bottom of
the bottle is 0.008 m2.

(@) Calculate the pressure of the water on the bottom of the bottle and give the unit.

Pressure =

©)

(b)  The students made four holes in the bottle along a vertical line.
They put the bottle in a sink. They used water from a tap to keep the bottle filled to
the top.

o ﬂwaap

1

. [

, | _—Bottle
Sink—_[
T
18cm \
\
P | III| .-f"l
20cm

The students measured and recorded the vertical heights of the holes above the
sink.

They also measured the horizontal distances the water landed away from the bottle.
A pair of measurements for one of the holes is shown in the diagram.

The complete data from the experiment is shown in the table.

Vertical Horizontal
Hole height distance
incm incm
J 24 15
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

K 18 20
L 12 30
M 6 40

(i)  Which hole is shown in the diagram?

Draw a ring around the correct answer.

J K L
@
(i)  On the diagram, draw the path of the water coming out of hole M.

Use the information in the table to help you.
@

(c) Suggest one problem that might arise from trying to collect data from a fifth hole
with a vertical height of 1 cm above the sink.

(1)
(Total 7 marks)

Q4.

Diving bricks sink to the bottom of a swimming pool.
Figure 1 shows a diving brick.

Figure 1

I10 cm

25cm r /10 cm

Swimmers practise diving to the bottom of the swimming pool to pick up the diving brick.

Page 6 of 12



P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

(@) Explain why the forces on the brick at the bottom of the pool cause the brick to be
stationary.

®)

(b)  When the brick from Figure 1 is at the bottom of the pool, the top surface of the
brick is 2.50 m below the surface of the water.

The force acting on the top surface of the brick due to the weight of the water is
637 N.

gravitational field strength = 9.8 N/kg

Calculate the density of the water in the swimming pool.

Use the Physics Equations Sheet.

Density of water = kg/m3
(6)

(c) Professional divers are trained in a very deep swimming pool.

The density of the water in this pool is not the same as the density of the water in
part (b).
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

The diving brick was dropped into the very deep swimming pool.

When the brick was at a depth of 2.50 m, the force due to the weight of the water on
the top surface of the brick was 618 N.

Figure 2 shows the diving brick at the bottom of the very deep swimming pool.

Figure 2

499 m

S

7

Determine the force due to the weight of the water on the top surface of the brick in
Figure 2.

Use the Physics Equations Sheet.

Give your answer to 3 significant figures.

Force (3 significant figures) = N

3
(Total 12 marks)
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

Mark schemes

Q1.
(@)

(b)

(c)

(d)

(e)

Q2.

(@)

(b)

C

weight = 2.5 x 9.8

weight = 24.5 (N)

an answer of 24.5 rounded to 25 scores 2 marks

an answer of 24.5 scores 2 marks

the upthrust is the same as the weight

(resultant) force = mass x acceleration
allow F=ma

40=25x%xa

oy
o

[\
o

a=1.6 (m/s?)

an answer of 1.6 scores 3 marks

an answer of 3000 scores 2 marks
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

[

the water path hits the surface somewhere
between the other two paths

(c) pressure increases with depth

allow when the pressure is higher, the water
travels further

(d) pressure acts in all directions
or
pressure causes a force on (all) the surfaces

ignore liquids cannot be compressed

Q3.
(@ 3000
correct substitution of 24 / 0.008 gains 1 mark provided no
subsequent steps are shown
N/ mz2or Pa
(b) @@ K

accept ringed K in
table

(i)  water exiting bottle one-third of vertical height of K

allow less than half vertical height of spout shown, judged by
eye

water landing twice the distance of the spout shown in the diagram

accept at least one and a half times further out than spout
shown, judged by eye

do not accept water hitting the side of the sink

ignore trajectory

(c) water will land on the (vertical) side of the sink
accept sink not long / wide / big enough
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

or
water will dribble down very close to the bottle
or

that part of the bottle is curved
do not accept goes out of the sink

[7]

Q4.

(@) upthrust acts upwards
normal contact force acts upwards

weight — (upthrust + normal contact force) = 0

allow resultant force equal to zero only if all three
forces and correct direction are given

(b) A=0.25x0.10 = 0.025 m?

_ 637
"~ 0.025

allow correct substitution of incorrectly calculated
value of A

P =25 480 Pa

allow correct calculation using and incorrectly
calculated value of A

to gain further marks, P = F/A must have been
used

25480=25xpx 9.8

allow correct substitution of incorrectly calculated
value of P

25480
P=358x25

allow correct rearrangement using an incorrectly
calculated value of P

p = 1040 kg/m3
allow correct calculation using an incorrectly
calculated value of P
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P11.1 Forces and Pressure task 1 — Q1,Q2 Foundation, Q3,Q4 Higher

499
(c) force=618x 25

force = 12 3335.28
this answer can score the first 2 marks

force = 12 300 (N)
allow max of 2 marks if 50 m is used

full credit can be given if p is calculated: p = 1009
kg/m3

[12]
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