CHAPTER - 1

Units and Measurements
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PHYSICAL QUANTITY: A quantity enable us to
explain, understand and investigate the physical
world. It can be measured and express in terms
of laws.
Physical quantity (Q) = Magnitude x units = n x u
Where n= numerical value, u= unit As the unit (u)
changes, magnitude (n) will also change but product
‘nu’ will remain the same. i.e. nu = constant, or
niut1 = Noup
System of units:

1. MKS System

2. CGS System
3. FPS System
4. Sl System

S.l. system: It is known as the international
system of units.

There are seven fundamental quantities in this
system along with two supplementary units.

Fundamental Units:

S; No. | Physical Quantity SI Unit Symbol
1 Mass Kilogram kg

2 Length metre m

3 Time second s

4 Electric current ampere A

5 Temperature kelvin K

6 Luminous intensity candela Cd
7 Amount of substance mole mol.
Supplementary Units:

1 Plane angle radian ra

2 Solid Angle steradian sr

Dimensions: The dimensions of a physical quantity
are the powers (or exponents) to which the base
quantities are raised to represent that quantity.
Dimensional equations are the equations, which
represent the dimensions of a physical quantity in
terms of the base quantities

Principle of homogeneity of dimensions: A physical
equation will be correct if the dimensions of all the
terms occurring on both sides of the equation are
the same.

Applications of dimensional analysis:

¢ To find the unit of a physical quantity in a given
system of units.

e To find dimensions of physical constant or
coefficients. o To convert a physical quantity
from one system to the other system.

* To check the dimensional correctness of a given

physical relation. This is based on the ‘principle
of homogeneity’. According to this principle the
dimensions of each term on both sides of an
equation must be the same.

* To derive physical relations.

Limitations of dimensional analysis:

* Subtraction and addition of parameters
cannot be reflected in dimensional analysis. o
Dimensional analysis cannot confirm the validity
of a relationship of the physical quantities.

* It is impractical for the correlation of more than
three parameters.

* The dimensional analysis cannot determine the
nature of the unknown physical quantities.

¢ Data obtained from a large number of experiments
may be undetermined. Significant Figures: Every
measurement results in a number that includes
reliable digits and uncertain digits. Reliable digits
plus the first uncertain digit are called significant
digits or significant figure eg. These indicate the
precision of measurement which depends on the
least count of measuring instruments.

Rules for determining number of significant figures:

(i) All nonzero digits are significant e.g. 128.25 g
contains five significant figures.

(i) All zeros between two nonzero digits are sig-
nificant e.g. 107.004 m contains six significant
figures.

(iii) Unless stated otherwise, all zeros to the left of
an understood decimal point but the right of a
nonzero digit are not significant e.g. 208,000 m
contains three significant figures.

(iv) All zeros to the left of an expressed decimal
point and to the right of a nonzero digit are
significant e.g. 202,000 contain six significant
figures.

(v) All zeros to the right of a decimal point but to
the left of a nonzero digit are not significant e.g.
0.000248 kg contains three significant figures.

(vi) All zeros to the right of a decimal point and to
the right of a nonzero digit are significant e.g.
0.06020 cm and 30.00 cm each contains four
significant figures.
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MULTIPLE CHOICE QUESTIONS:
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1. Which of the following is a dimensionless
quantity?
a. Time b. Mass
c. density d. angle
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a. 4HAT b. gcIHAA
C. Hdcd d. @Ior

2. What is the dimension of velocity?
a. [MLT] b. [LT]
c. [LT] d. [T]
Ao &1 foT «=r &2
a. [MLT] b. [LT]
c. [LT] d. [T]

3. The dimensional formula of force is:
a. [MLT?] b. [M'L?T2]
c. [MT? d. [ML'T?
I &1 QAT T4 ¢
a. [MLT?] b. [M'L?T2]
c. [MT? d. [ML'T?]

4, The dimensional formula of work done is the
same as the dimensional formula of:
a. Momentum b. Power

c. Energy d. Torque
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