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2. You are as.kbd to design and perform an experiment in the school laboratory to determine the specific
heal_ capacity of a metal using the method of mixtures. Water, a thermally insulated calorimeter with
a stirrer, a thermometer and small metal balls heated to 100 °C are provided.

(g) What is the other instrument you need in this experiment?
Chemical balance OR Triple beam balance OR Four beam balance OR
ElectronicC Dalance.....oeresirsersrerranasssssesesasarassisntassasessnsnsssnssns 01

(b) What is the advantage of using a thermally insulated calorimeter?

Heat loss to the(gurroundiné)can be neglected

OR

No heat exchange with th@urroundjng) "
OR

Heat loss to the(surmundin@is minimized (OR prevented)

ANY COITECt ONE  ..ecvvrnrervseransninnennis 01

(¢) List the measurements you will obtain in this experiment in the order that you perform the experiment.

1. Mass of calorimeter (with the stirrer)
2. Mass of calorimeter, (stirrer) and water

3. Initial temperature of water
4. Maximum temperature of the mixture/water

5. Mass of calorimeter, (stirrer), water and metal balls
or mass of calorimeter and its contents
or mass of calorimeter and the mixture

g e RIS 02
Any correct three in order .............. 01
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(d) The amount of water used in the calorimeter should not be too small or too large.

(i) Give a reason as to why it should not be too small.
Should not be too small because, -

Water may not cover the metal balls completely.

- OR i
Water may vaporize (or evaporatcfd_ue to high temperature)
it gains.

OR

’ ; cin
Metal balls will not mix properly with water.
OR

Heat loss to the surrounding will be higher.
OR

Heat in metal balls will not completely absorbed by water
2085k pepo ffe asmd endl.
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(if) Give a reason as to why it should not be too large.
Should not be too large because,

Water may spill over when stirring
OR

Water may spill over when balls are transferred
OR

Increase in temperature may be too small
OR Increase in temperature of water may not be detectable
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(¢) Suppose the following values were calculated from your experimental results.

Heat gained by calorimeter, stirrer and water = 2400 J

Mass of metal balls =03 kg

Decrease in temperature of metal balls =64 °C
Calculate the specific heat capacity of the metal.

If s is the specific heat capacity of metal,
Heat lost by metal balls = 0.3 xs x 64
Heat lost by metal balls = heat gained by calorimeter, stirrer and water

0.3 x s x 64 .. S . 01
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() Why is it not suitable to heat the metal balls in a water bath at 100 °C in order to obtain the
‘metal balls heated to 100 °C’ required for this experiment?

Water will be added to the mixture along with the metal balls

OR

Temperature of metal balls will be reduced when water is wiped off
from the balls

OR

Dry balls cannot be obtained from this method

OR

Heat lost to the surroundings will be high while transferring the balls
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{g) Instead of small metal balls, is it possible to use metal powder in this experiment? (Yes / No)
Give two reasons for your answer,

No.
1.During the transfer of metal powder to the calonmeter amount of
heat lost from the powder is high becausits high surface area.
OR

Temperature of metal powder will be less than 100 °C when it is
transferred to the calorimeter because of higher cooling rate due to
large surface area.

2. Metal powder may float in water.

3. Metal powder may stick on to the wall of the calorimeter.
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