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Chapter 4: Mass, Weight and Density
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O Level Physics Syllabus Content for CAIE 2019-22 Exams

yllabu Content

4.1 Mass and weight
4.2 Gravitational fields
4.3 Density

Learning outcomes
Candidates should be able to:

(a) State that mass is a measure of the

amount of substance in a body.

(b) State that the mass of a body resists

change from its state of rest or motion.

(c) State that a gravitational field is a region

in which a mass experiences a force due

to gravitational attraction. ,

(d) Recall and use the equation weight = :

mass % gravitational field strength. !

(e) Explain that weights, and therefore
masses, may be compared using a
balance.

(f) Describe how to measure mass and
weight by using appropriate balances.

(g) Describe how to use a measuring cylinder
to measure the volume of a liquid or
solid.

(h) Describe how to determine the density of
a liquid, of a regularly shaped solid and of
an irregularly shaped solid which.sinks in
water (volume by displacem

(i) Define density and reca l/\a{;r

formula density = mam@@)
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Chapter 4: Mass, Weight and Density

Measure of amount of substance in a body is called mass. It is measured by balance and in

Kilogram. Mass is a

‘Wight:

scalar physical quantity.

It is a force with which centre of the earth attracts the body downward. It is measured by
Newton meter and in unit Newton. It is vector physical quantity.

Comparison Chart

Basis for ;
: Mass Weight .
Comparison
Meaning Mass refers to the quantity of Weight implies the force acted upon
matter contained in a body. the object due to the pull of gravity.
What is it? It is the measure of inertia. Itis the measure of force.
Location It remains same, irrespective of | It varies as per the location.
the location.
Physical Quantity | Scalar Quantity Vector Quantity
Zero It can never be zero.

When no gravity acts upon the body,
it can be zero.

-Shunit

———— —— I Newton_

=

Measurement

Ordinary balance is used in
measurement.

Spring balance is used in
measurement.

—1

Key Differences between Mass and Weight

~ The differences between mass and weight can be drawn clearly on th

object due to the pull of gravity, is called weight.

1. The quantity of matter contained in a body is known as Ma’i\%}@ acted upon the

2. Mass is defined

opposes, the change in its state. On the othe

wherein force is

As against this,

as the measurement of inertia a w
the product of mass and f:'c\%e%\a%i n due to gravity.

N\
l\éﬁ%ﬁ

ertia.fs the feature of a body that

@ht is the measurement of force;

3. While mass is the property of the O@W ich remains same, throughout the universe,

weight is @hiat progerty of the substance that varies according to the
location in the universe. \f ' _
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4. Mass is a scalar expression that has magnitude only. Unlike weight is a vector measure,
that has both magnitude and direction.

5. Mass of an object can never be zero, whereas the weight of an object can be zero, if the
gravitational force is not applied on the body, such as space.
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6. The unit of measurement of mass is kilogram (Kg), gram (g) and milligram (mg).
— Conversely, the measurement unit of weight is Newton (N).

7. The balance used in the measurement of mass is pan balance, lever balance, triple-beam
balance and so on. On the contrary, spring balance or weighing machine are used to
measure the weight.
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Density:
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Density of a substance is defined as the mass per unit volume of the substance.

RESH

Density is measured in kg /m? (org/cm®.Density of water=1g / cm®

ST PP O s (et
¢
-

3
=1000 kg / m Density of Air at 1 atm as a Function of Temperature
R K I - —
Because the mass of a certain \j
R : ! 1 __——Density of Air at STP
body always constant and its b2l N — 1.18 kg’
volume increase with the < ] E
temperature rise, therefore g Y & 1
}
the density of its substance § TR |
decreases as the temperature o ] i
rises. |07 |
] ] -
Exercises: 2 0 W 4 o o w0 0 40 .0 10 20
Temparature (Celsius) B
1. Describe how to determine the density of a liquid. \@) .8": -.
o
. . . . - ‘u
Answer: The density of a liquid is far easier to measure than that of a solid\o ] /Re volume of a § d
. 3 . . a
solid can be difficult to obtain, while the mass of a gas can rarely b@ ed directly. You can o
: : o d
however, measure the volume and mass of a liquid directly and, o&e\@ cations, simultaneously K3
] . (-
The most important parts of measuring the density of a liquid ar g\}ring you calibrate the scale g :
Properly and read the volume accurately. % o5
S
Place the volume-measuring container on th?s l@; stthe scale using manual adjustments or the §
scale' i W . , . S
€'s automatic "tare' function, so the sca g@d ‘0" with the container on it. The container can be 3
anythin ; :
ything that has markings that allow Vol easurement. In chemistry labs, the most common
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Chapter 4: M

and read the volume measurement. Many times, the surface of the
g downward,

Add the liquid to the container
reading the measurement. If the curve is pointin

liquid will be curved where you are
e, read

creating a cup shape, read the bottom of ti\e curve. If it points upward, creating a hump shap

the top of the curve. Record this value.
\

2. Describe how to determine the density of a regular solid.
3. Describe how to determine the density of an irregular solid.

Regularly shaped solid

|

the volume by measuring its dimensions with a ruler.

(aQpoy 1

The mass is found on a balance and

l@;

Irregularly shaped solid, such as a pebble or glass stopper

und on a balance. Its volume is measured by one of the methods
first and

BULIVLIESZLED
SU3EIND

The mass of the solid is fo
Figures a. and b. In Figure a. the volume is the difference between the

|

[ .
29 shown in’
2> : . - . 5 .
23 second readings. In Figure b. it is the volume of water collected in the measuring cylinder.
23
5 =
o Z water
o=
w >
=g
o5
@ -a displacement can
= (filled to over-
= g measuring cylinder flowing before
= solid inserted)
~
o P
S@
:xl =
B ._".: 2nd reading measuring cylinder ——
v .< Sy - —
1st reading
water —}
solid

method 1 Figure b. Measuring the vol{:;‘le of an irregular solid: methed 2

N

Figure a. Measurnng the volume of an irregular solid:

USRS
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