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EXERCISE

Select the comrect answer of the following questions.

1) Which of the following quantities has not been expressed in proper units?

siress

- G - hewion meire b. Force = kg ms -2
strain

C. Energy = kg ms 2 d. Pressure — Newton ms -2

2) Which of the following correctly represent the S.I. unit of pressure?

a. Newton metre? D. Newton< metre-! c. Newton d. Newton

3) Which of the following may be used as a valid formula to calculate speed of

ocean? v = speed, g = acceleration due to gravity, y = wave length, p = density,
h=depth

< f .,f;xgb D. pgh C.v =hr d. none

4) What is the Sl unit of constant k in the following equation? where F = émmyrv,
where F = force v = velocity r = radius.

akKgm's . kg ms C. kg ' m4s d. Kg m4s4

5) Which of the following is a smallest value?

a.lmmxipm b.lcmx]1km c.1GmxI1Em d.anénmxIm

T ?
1 Gm
a. 107*m b. c. 10F d.10p
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7) In a cricket match, 500 spectators are counted one by one. How many

significant figures will be there in the final result?
Q.3 D. 1 N d. 0

8) The equation relating pressure and density is p = pgh. How can both sides of
this equation be written in terms of base units?

a. [Nm -] = [kgm?] [ms'] [m] b. [Nm 2] = [kgm?] [ms -¢) [m)]

c. [kgm's?] = [kgm-] [ms~<] [m] d. [kgm -'s'] = [kgm -'] [ms2][m]

9) A series of measurements of the acceleration of free fall g is shown in the

table which set of results is precise but not accurate?

g/ms-?
T & 981 979 984 | 983 | 979
" 9.81 10.12| 9.89 | 8.94 | 9.42 |
" ) ' 945 921 899 | 876 | 851 |
4 845 | 846 85 | 841 | 847

10) A mass m has acceleration a. it moves through a distance s in time t. The

power used in accelerating the mass is equal to the product of force and

velocity. The percentage uncertainties are 0.1% inm, 1% ina, 1.5% ins, 0.5in 1.

Q.2.1% b.2.6% c.3.1% d.4.1 %

11) Which one is a pair of S| base units?
Q. ampere, joule b. coulomb, second

C. kilogrem, Kelvin d. meter, Newton

lum

12) What is the ratio ] ?

Gm

a. 10° p. 10~ c. 107 d. 1077
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13) A student measured the diameter of wire using a screw gauge with least

count 0.001 cm. The correct measurement is
Q.53cm b. 532 cm c. 5.320cm d. 5.3200 cm

14) The dimensions of frequency f are
Q. [T?] b. [LT] c. [17] d. [MT]

15) Which one is the least sub multiple?

Q. pICO b. femto c. Atto d. neno

16) One femto is equal to

a. 10° S b, 107 c. 107 g 107

17) The scientific notation of a number 0.0023 is expressed as

Q.23 x 103 p. 0.023 x 104 C.. 2.3 % 104 d.0.23 x103
Answers.

1. (C) 2. (d) 3. ; (Q) 4. (Q)

6. (D) 7. (a) 8. ; C) | Y. (Q)

11. (C) 12. (d) 13. (C) 14, (C)

16. b) | 17. Q)

Write the short answer of the following:
Q.1 Define the number w and show that 2 w radian is equal to 360°.

Answer
The number Pi, denoted by the Greek letter m - pronounced 'pie’, is one of the

most common constants in all of mathematics.
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It is the crcumfierence of any circle, divided by its diameter, Nobody knows
its exact value, because no matter how many digits you calculate it to, the
number never ends. For most practical uses, you can assume it is 3.142. It is the
ratio of circumference of a circle to the diameter of the same circle.
Mathematically

_ Circumference of circle
Diameter of the cicle

=Cc/d
Since 1 Radian = 57.3°
2w Rodiaon =57.3°x 2 x 3.14
2 t Radian = 360°

n

Q.2 Define the terms error, uncertainty, precision and accuracy in
measurement?

Answer
Errors and Uncertainties
All physical measurements are uncertain and imprecise to some Iimit. There are
three sources of errors.
Sources of errors
() Negligence or inexpenence of g person
(i) Faulty gpparatus
(i) Inappropnate method or technique
The uncertainty is usually descnbed as an error in measurement.
Type of Errors
There are two major types of errors.
(1) Random error  (2) Systematic error
Precision
Precision means how close the measured values are to each other. The

precision of o measurement depends upon the least count of measunng
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instrument, The smaller the unit, the more precise the measurement. The
precision of a meagsurement describes the units you used to measure something.
For example, you might describe your height as ‘about 6 feet’. That wouldn't be
very precise. If, however, you said that you were '74 inches tall' that would be
more precise.

A precise measurement is the one which has less absolute uncertainty.

The precision of c mecsurement is determined by the instrument or device being
used.

Accuracy

Accuracy means how close a measured value (result) is to the actual (true)
valuve. The accuracy of a measurement is the difference between your
measurement ond the accepted comrect answer. The bigger the difference, the
less accurate your measurement. An accurate measurement is one which has
less fractional or percentage emror. The accuracy of measurement depends on
the fractional or percentage uncertainty in that meacsurement.

Example

when the object is recorded as 25.5 cm by using a meter rod hoving smallest
division in milimeter, It is the difference of two reading of the initicl and position.
The uncertainty in the single reading as discussed before is taken as 0.05 cm
which 1s now double and called absclute uncertainty egual tc 0.1 ¢m (i.e 0.051 +
0.05=%0.1). Absolute uncertainty, in effect, is egual to the least count of the
measuring instrument. This is called precision.

Q.3 Explain several repetitive phenomena occurring naturally which could
serve reasonable time standard.

Answer
There are many natural processes, which could be used as time standard In
nature some of them are:

a) Rotation of moon around the earth.
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b) Rotation of earth about its own axis, and cround the sun.
c) Crystallattice vibration.

d) Radioactive decay of radioactive elements.

e) Pulse rate of human beings.

f) Change of season.

Q.4 Why do we find it useful to have two units for the amount of substance i.e.
kilogram and mole?

Answer

The cmount of substance is measured in kilogram when microscopic properties
of a substance are not required i1.e. number of particles, atoms, molecules ions
etc. The term kilogram is used only at macroscopic level.

The mole 1s concerned o the microscopic properties of a substance i1.e. when
we agre concerned with number of particles, we use mole as the unit of amount
of substance because one mole of substance contains equal number of
particles i.e. NA 6,022 x 103

Q.5 Show that the famous Einstein equation E = mc? is dimensionally
consistent. Answer

LHS.="E
Since the unit of energy is joule anac
1J =kg m?§-?
= [MLZR2?) e, (1)
R.H.S =mc?
= kgm?2$-2
= [ME2R2)| @0 ieieessssss (2)

From Equation (1) & (2) it 1s clear that E = mc? is dimensionally consistent.
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Q.6 Deduce the dimension of gravitational constant.

Answer
As F = Ghﬁ‘m
f
_ mm,
r..[f
G=FRZMe'!M! eieiiiecesnes (1)

The gimension of Force is [MLT-']

The dimension of R is [L]

The dimension of Me & m s [M]

So, equation (1) becomes
G=[MLT* xL?x M’ xM']
G=[LUM 77

Q.7 Find the dimension of K.E.

Answer
As K.E=1/2 mv?

The dimension of mass is [M]

The dimension of velocity of [LT"']

So, equation (1) becomes
= 1/2 [M x (LT-")?]
= | /2 [ML2T7]

which i1s the required dimension.

Q.8 Give the draw backs to use the period of a pendulum as time standards?

Answer

The time period of a simple pendulum is given as
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T=2,7JI ........ (1)
9

It Is clear from Equation (1) that time pernod of pendulum is directly proportional
to the square root of length of penculum acnd inversely proportional to the
square root of ccceleration due to gravity i.e.,

Tafl

l

T oC wm

5

e Since length of pendulum is temperature dependent, that is in summer and
winter it changes.

e Similarly, acceleration due to grovity vanes with altitude, also its value at
poles and at equator is different, That is why penod of ¢ pendulum cannot

be vsed as time standord.

Q.9 Areradian & steradians the basic units of system international? Justify your
answer.

Answer

Radian & steradians both are not considered as basic units of system
international. These are supplementary units. Plone angle is measured in radians
& solic angle is measured in steradians. Although both plane & solid angles are
pure quantities (dimensionless). Yet these are measured in radian & steradian.

That 1s why they are called supplementary units.

Q.10 What does the word 'micro’ signify in the word microwave oven?

Answer
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The prefix ‘micro’ represented by symbol u' (mew) in the word 'microwave oven'’
signifies that electromagnetic waves produced in microwave oven have wave

lengths of the order of 107 m.
.e. 0" M ilpuym

The thermal radiations whose wave lengths are of the order of 10° miis called

MICTOWQvVves.

Q.11 Density of airis 1.2 kg/m?3. Change it info g/cm?.

Answer:
d=1.2kg/ m?

=]£x IOOO_g
(100cm)’

kg = 1000 g

~1.2x10°g
(100) cm’

=1.2x10™ g/cm?

Q.12 An old saying is that A chain is only as strong as its weakest link, what
analogous statement can you make regarding measurement.

Answer
Its anclogous statement in measurement is a result of expenmental data is only

as much accurcte as possible if it has least fractional uncertainly in the data.

Q.13 Differentiate between the light year and year?

Answer
e Light year: It is the distance travelled by light in one year between any two
points in space Is called ight year
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| light year =9.45x 10> m
e Year: The time penod in which earth completes one revolution around the
sun is called ¢ year. 1 year =3.1536 x 107 SecC
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