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U se the information to determine the density of the
(1) block

(3marks)

(i1) liquid. (3marks)

6.Ablock of metal is suspended from the lower end of a spring balance and is then gradually lowered
into water until its upper end is some distance below the surface. Describe the

changes observed
in the readings of the spring balance during the process.

(3marks)

b1 A student was provided with water in a beaker, a spring balance, a metal block, a cork and string
Using the arrangements below she recorded the following results

N
~

Wy

Wo W3

cork

Weight of cork in air = w;,
Weight of cork in air and metal in water=w;
Weight of both cork and metal in water =wj3

: (1) write an expression for the up thrust on the cork in water ( 2marks)

derive an expression for the R.D of the cork (2marks)

Given that W1=0.08N, W2=0.60N and ?.)wo.wwz calculate the relative density of the cork
(3mk)

(iv)  Apiece of wax of mass 380g and volume 400cm’ is kept under water by tying it with athin
thread to apiece of metal. Determine the tension in the thread. (3marks)
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7.Ablock of wood measuring 2m by 0.5m by 0.8m floats in water of density 1000kg/m’ with the
longest side vertical. if the length of the block in water is 1.2m calculate
(i) the up thrust on the block

(3ma
(i1) the force needed to just make the block fully submerged K

8.Astudent used a test tube of diameter 1.2cm and mass 5g to make a hydrometer. To make it float
upright he added some lead shots of mass m g as shown in the diagram. He then placed the

hydrometer in a liquid of density 0. mm\na At sunk to a depth of 6cm. Calculate the mass of the
shots added.

(3marks)

1.2cm

Test tube

B e Lead shots
RS M

9.Ahot m: balloon is tethered to the mﬂo:sa on a windless day.The envelope of the balloon contains

1400m’ of hot air of density 0. 7kg/m’. The mass of the balloon ( not includin

g the hot air) is 380kg. j..o.
density of the surrounding air is 1.3kg/m’

(i) Calculate the tension in the rope holding the balloon to the ground. ( 4marks)

(ii). Calculate the acceleration with which the balloon begins to rise when the rope is cut and is
released.

( 3marks)

10.A200kg wooden block floating with 0.2 of its volume above the water surface. What is the

minimum volume of an object of density 0.79g/cm’ which must be attached to the underside of the
block to completely submerge?

(3marks)

I'I.Abaloon weighs 10N and it has a gas capacity of 2m’.The g gas in the baloon has a density of

0. :Am\zt [f the density of the air is 1.3kg/m” calculate the resultant force on the balloon when it is
floating in air.

(3marks)

Abar of mass 180g and density 8.5¢/cm’ is attached to apiece of wood of mass 70g and both are

totally immersed in water. The apparent mass is 120g ,calculate the density of the wood
(3mark)
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When immersed in a liquid of density 900kg/m’ the hydrometer sinks to a depth of 10cm as

Alump of gold-silver alloy has amass of 350.8¢ and avolume of 20cm® Assuming that no change in
shown in the fig. Calculate the vol of the liquid displaced by the hydrometer.

volume occurs when gold isalloyed with silver, find the mass of silver in the sample.(density of
mo_aw_c.mm\caw of silver=10.5g/cm”)

(3marks)
(3marks )

ey

(b} Chaleulams thie s anihe byt (Zimemks) 22.The figure represents a block of uniform cross-sectional area 6.0cm? floating on two liquids A and
- - : 2. d The length of the block in each liquid is shown.
20.Ablock of rectangular cross section area Am* is immersed in a quid of density p rm\:t%rm top BiThe leag q

) and bottom surface of the block are respectively Im and 2m below the surface as shown below

2cm

2cm

(3marks) ] g S . .
. Give that the density of liquid A is 800kg/m’and that of liquid Bis 1000kg/m” determine the

(i) weight of liquid A displaced (3marks)
(I What is the upward force due to the liquid on the lower surface of the block (3marks)
(i)  weight of liquid B displaced (3marks)
(11 Use the results in [ and II to illustrate Archimedes principle  * (2marks)
i) Density of the block. (4marks) P |
(IV) Under what condition will the net force be equal to the weight of the immersed block i
k| (Imark) |
A 23.The figure shows a uniform bar in equilibrium B |

21. When it was first proposed to build ships made of iron many people laughed at the suggestion.
Owing to the fact that apiece of iron sinks when placed in water they held the view that iron ships

would be afailure..Explain why it is possible for ships to float on water.

(2marks)

(b)lt is reported that on one occasion King Hiero of Syracuse asked Archimedes to ascertain if agold crown made by the
o court goldsmith had been fraudulently alloyed with silver.The problem remained unsolved until Archimedes could find
away of measuring the volume of the crown. Tradition has it that the solution occurred to him one day at the baths.On
immersing himself in a bath full to the brim he suddenly realized that the volume of water which spilled over was equal
10 his own volume. The eureka can is an illusion to the legend that,in his excitement at the discovery, Archimedes ran
unclothed through the streets,shouting, "Eureka' (=lhave found it.)

I'he following example illustrates the kind of calculation which Archimedes may have made to
incriminate the goldsmith

(e

When water is added into beakers A and B un
tips towards B.Explain this observation.

| the weights are submerged it is observed that the bar
(2marks)
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