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UNIT-1 Physical Quantities and Measurement

1.1 INTRODUCTION TO PHYSICS .
LONG QUESTIONS =
1.1 Q.1. Define Science? Descrlbe its brief histouy. g (K.B)
Ans: = SCIENCE
Definition:

~Tne knowdedge gairiadthiaugh giesei J?ﬂr ngdnd experimentations is called Science”.
Explanaticn:

The wotd uiente fs'deri mJ irom the Latin word Scientia, which means knowledge. Not
unsil leignte=ath, century, various aspects of material objects were studied under a single
Sl L"CI. called natural philosophy. But as the knowledge increased, it was divided into
two main streams:
i) Physical Sciences:

It deals with the study of non-living things.
i) Biological Sciences:

It deals with the study of living things.
Branches of Physical Sciences:
In the nineteenth century, physical sciences were divided into five distinct disciplines;
physics, chemistry, astronomy, geology and meteorology. The most fundamental of these
is the Physics.
Technology:
The technologies are the applications of scientific principles. Most of the technologies of
our modern society throughout the world are related to Physics. For example, a car is
made on the principles of mechanics and a refrigerator is based on the principles of
thermodynamics.

1.1 Q.2. Define Physics? Write a note on its different Branches. (K.B)
Ans: PHYSICS

Definition:

“The branch of physical science that deals with the study of matter, energy and
their mutual relationship is called Physics”.

BRANCHES OF PHYSI
There are different branches of physics that are given as under:
1) Mechanics:
It is the study of motion of objects, its causes and effects.

2) Heat: \ PN
It is the branch of physms that-deals wm iap nau e )T htac mcdes uf’*"-dl .afer and
effects of heat. . = A I

3) Sound- ’ ' (LHR 2011)

It £S tm Lrar‘@u of Dhys cs tha%eals WIT" the phy3|cal aspects of sound waves, their
pro‘uutl'or pr)per €3 Grrd applications.
4) Light:\ '\
S0 is e Lr:m,n of phy5|cs that deals with the physical aspects of light, its properties,
working and use of optical instruments. It is also called “Optics”.

J' AVA 5) Electricity and Magnetism: (GRW 2015)

It is the study of the charges at rest and in motion, their effects and their relationship
with magnetism.
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UNIT-1 Physical Quantities and Measurement

6) Atomic Physics: (GRW 2016, LHR 2017)
It is study of the structure and properties of atoms. - —
7) Nuclear Physics: —(GRW-2015, HR 2016,17)

It deals with the properties and_behavibr'of nuclei TTne ceritray pAr( ¢t an i and
the particles within the-uclei. . A ST

8) Plasma Physics: S (LHF 2014 JF\”J 2012, HR 2072, GRW 2015,LHR 2016)
It i Ty, sy ot ,Jrndue 10N, pfoperfnes o’f th 10nic state of matter — the fourth state of
matier’ L\

9\ Ceo'Physizd: | | (LHR 2013)

| 1 is-the'swaay of the internal structure of the Earth.

' J .. 1.15.0).5-Describe the importance of Physics in our daily life. (K.B+A.B)

IMPORTANCE OF PHYSICS
The rapid progress in science during the recent years has become possible due to the

discoveries and inventions in the field of Physics. The laws and principles of Physics help
us to understand nature. In our daily life, we hardly find a device where Physics is not
involved.

e Lifting Heavy Loads:

With the help of physics Man has made many devices to lift heavy loads, Consider
pulleys that make it easy to lift heavy loads.

e Electricity:

Electricity is a blessing of physics that is used not only to get light and heat but also
mechanical energy that drives fans and electric motors etc. This is possible due to
knowledge of physics.

e Means of Transportation:

The means of transportation such as car and aero-planes have increased our speed and
shortened our distances.

e Comforts in Life:

Domestic appliances such as air conditioners, refrigerators, washing machines and
microwave ovens etc. are the gifts of knowledge of physics that have brought comforts
on our lives.

e Means of Communication: N \
The mean of communication such as radlo TV telenho ic and (,n rou"*.er 3.ar_e_th-e:
wonders of applications of physics,—, e _ N ULEAY T

e Mobile Technology: T\ =5 / — W0 L0y

A mobile-shone allows us 10/ con a(,t peopile! myvvﬂ,e.e in the world and to get latest
world-.wic| *rnufmatrm W e ﬁN ke, aad-$ave pictures, sent and receive messages of
our frieads. We cen \alyo're! ,elve radio transmission and can use it as a calculator as well.

_ A s ts pcss ble dte o knowledge of physics.

Jluu 109150

Physics is serving humanity as “Super Natural Mother”. It has increased
our speed, accuracy and vision.
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UNIT-1 Physical Quantities and Measurement

Q.1.
ANs:
Q.2.
Ans:

Q.3.
Ans:

Q4.

AG:

Q.5.
Ans:

Q.6.

Q7.

1.1 SHORT QUESTIONS

What is Science? (K.B)
Given on Page # 02 _ e NN ?
Define Physics? (K.B) - —AGRW 2016)
Given on Page # 02 ' “ o 1

Write NGOP*IVG Aspects of Scientiiiciinvantions. (KB,
NEwATI JE ASPECTS

= _—_ — —_—_\_

of whlcn Iy ahe en\,lr onm antal pO||U1'IOI‘I and the other is the deadly weapons.
r\:hy do'wo stucyeliysics? (K.B) (Quick quiz PTB Pg. # 4)
STUDY OF PHYSICS
\;\/e study phyS|cs.
e To understand matter, energy and their mutual relationship.
e To know about laws and principles of Physics that help us to understand nature.
e To get knowledge about modern technologies and scientific principles for new
discoveries and inventions.
Name any five branches of physics. (K.B) (Quick quiz PTB Pg. # 4)
Given on Page # 02
What is Andromeda? (K.B)
ANDROMEDA
Andromeda is one of the billions of galaxies of known universe.

Figure:  Andromeda

What is Wind Turbine? (K.B) (For your information PTB Pg. # 2)
WIND TURBINES
Wind turbines are devices to produce pollution free electricity.

-P

-

—— e
Figure:  Wind Turbine

1.1 MULTIREE CHOIGE t“*!l'"iuﬂf
The word science is derivza frc.ru [h=' Laim W)rd (K. 3)
(A) Scnentwa AT’ VoL wAB) Santia
(C) Scigzir | VA O T \ ) (D) None of these
The branzin ¢f) suencn '\Nth deals with the study of properties of matter, energy

-, g hen‘m;tm leid’[lonShIpIS called: (K.B)

LAY AdRiGromy (B) Physics
(C) Geology (D) Chemistry
The study of properties of the ionic state of matter is called: (K.B)
(A) Plasma Physics (B) Astrophysics
(C) Sound (D) Electromagnetism
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UNIT-1 Physical Quantities and Measurement

4.

The study of internal structure of earth and its activities like seismography is called:

(K.B) (GR\/‘""13 20152015}
(A) Solid state physics (B) Heat i

(C) Mechanics (D) Gesghiysics

The study of the isolated nyclei ¢f 2n atein is'called:| (K.3) (GRW 2012)
(A) Plasma Physics \(B)\Attropaysits /

(C) Nugciaér Rhysies ' (D} Bigphysics

Much ¢the uaiveise i< nade up e1-K.B)

(A) Solid \ ) (B) Liquid

(C) Flasima (D) All of above

Arid-cmieaais a: (K.B)

(A) Series of Mountain (B) Planet

(C) Galaxy (D) Old civilization

Which one is used to produce pollution free electricity? (A.B) (GRW 2016)
(A) Nuclear Fuel (B) Thermal plant

(C) Bio Gas plant (D) Wind turbines

PHYSICAL QUANTITIES

INTERNATIONAL SYSTEM OF UNITS

LONG QUESTIONS

1.2 Q.1. What are Physical quantities? Write a note on their types. (K.B) (LHR 2012, GRW 2013)

Ans:

PHYSICAL QUANTITIES
Definition:
“All measurable quantities are called physical quantities”.
Examples:
Length, time, mass, force, speed, volume, density etc.
Characteristics of Physical Quantities:
A physical quantity possesses at least two characteristics in common.
e Numerical magnitude
e Unit in which it is measured.
Example: —. 1
If the length of the student is 104 cm then 104 IS its numerlc mannltuux 2 d Centi Teter ls'
the unit of measurement. - AR NS -
TYPES OF FH (SI(‘AL U:\=T===E§ -
There are two types of phy »lcal 4umnt tips: (-
0] B we Quanﬁfuca (i}, Psiivea Qud‘n’tities
= SERIEA \5»4 SE GUANTITIES
Definitiori;| || i

‘Se\mr.n I\,nysmal quantltles which form the foundation for other physical

& lenities are called base quantities™.
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UNIT-1 Physical Quantities and Measurement

Base Quantities, Their SI Units with Symbols:
Base quantities and their unlts have been glven below:

ﬂmll'\._

Name Symboly |~ ) Na ._.‘e_'___ Sytaool
Length - A Tmeter 10 ne m
Mass oSl [ kilograna ' ' kg
Time: )\ o o [t e second S
Electricgtrront 10 4 4 4 | i ampere A
| Intensity o linat | L candela cd
Temperature- T Kelvin K
"Aiount of a substance n mole mol

DERIVED ANTITIE
Definition:
“Those physical quantities which are expressed in terms of base quantities™.
Derived Quantities, Their SI Units with Symbols:
Derived quantities and their units have been given below:

Quantities Units

Name Symbol Name Symbol
Speed % metre per second ms™
Acceleration a metre per second per ms™

second
Volume Vv cubic metre m°
Force F newton N or (kg ms™)
Pressure P Pascal Pa or (N m™)
. kilogramme per cubic 3

Density p metre Kgm
Charge Q Coulomb C or (As)

1.2 Q.2. What is international system of units? Write its role in the development of science.

(K.B+A.B)
INTERNATIONAL SYSTEM OF UNITS

Introduction:
The world-wide commonly accepted system of units adopted in the eleventh Geners:

Conference of Weight and Measures held in the Paris |n 1960 is (qlled mternu(ral:' \

systems of units commonly referred as SI. AT N [ R
Role of S.1: - a AN e
The role of Sl in the devel.)pmenf SFecisnee isias U nder

e Thisn ystem prececes yhiformity ir measuremerit all over the world

o thniakes easy tO 2xGirarg x_,,e\ee\ren ifie-dnd technical information.

o t rr)v \Gesius s s ern’ \nfprefixes that makes our calculations easy.
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UNIT-1

Physical Quantities and Measurement

1.2 Q.3. Differentiate between base and derived units. (K.B)

Ans:

Q.1.

Ans:

Q.2.

Ans:

Q..

Ans:

Q.4

Ans:

Q..

Ans:

Q.6.

Ans:

Q7.

Ans:

Ans:

DIFFEREN
Differences between Base and Derived units

L BaseUnits ___ "} _ e t™D

~ Definitipn

TIATION
are as follows:

ol i) Yos==

e The units that descrll;° bage ,]JaLlfItl“S
arc-celled base-uriits:

.\ ‘guanuties are called derived units.

¢ The unit Gsed 't¢ measure derived

~-ofmation

o FaLh ase ‘quaritity has it Sl unit, as
| defined’, by international system of
IS,

e Derived units are defined in terms of
base units and are obtained by
multiplying or dividing one or more
base units with each other.

Numbers

Base units are seven in numbers.

| Derived Units are multiples in number.

Examples

meter
kilogram
second
ampere
Candela
Kelvin
Mole

e unit of area (meter)?
e unit of volume (meter)®

1.2, 1.3 SHORT QUESTIONS

What are Physical quantities? (K.B)
Given on Page # 05

What are the basic characteristics of physical quantities? (K.B)

Given on Page # 05

Define Unit. (K.B)

Given on Page # 06

What are Base quantities? Enlist them. (K
Given on Page # 06, 07

What are Derived quantities? (K.B)

Given on Page # 06, 07

What are Base units? Write their names and svmhnh K B\ \

Given on Page # 06, 07
What are derived units? (K! B\ :
Given eon [Fage # 06.07 '

-

B)

(LHR 2012, GRW 2013, LHR 2016)

(LHR 2012, 2012, 2675 |

\c.r W "013)

How cazyou, dl*rfcrent at« be wc%n b 1S und derlved quantltles7 (K.B)

Giveh or P-aqe-# _0_s~, &7

Speed = distance/ time

(QUICK QUIZ PG#7LHR 2012)

 dGentify the pase Quantities in the following: (K.B) (QUICK QUIZ Pg. #7)
&) Speed (i) Area (iii) Force (iv) Distance
(i) SPEED
Formula:

PHYSICS-9



UNIT-1 Physical Quantities and Measurement

Unit: ms*
Base Quantities Involved: =
e Length ~ [
e Time Y A NN o
(i) ) _AREA| ' ' —
Formula: =y - PovhoL R '
Are2.= Length X WI m
Unit: (mi?, | :
Base Q: _or_ltl_l'SS_LQ’QV_l‘d_
e pength |
. (1) EORCE
N N
-Jl o AV F= (1)
. change in velocity (ii)
time
Velocity = dlsple\cement
time
Putting in eq. (ii)
__ displacement
(time)?

Putting in eq. (i)
_ mass x displacement
- (time)?
Unit: F=(kg ms™?)
Base guantities involved:

e Mass
e Length
e Time
(iv) DISTANCE

Distance is a length of a path that is a base quantity.
Q.10. Identify the following as base or derived quantity: Density, force, mass, speed, time,

length, temperature and volume. (K.B) (QUICK QUIZ Pg. #7)
Ans: BASE AND DERIVED ANTITIE
Base Quantities: o~
mass, time, length, temperature ==\
Derived Quantities: T L T WY [ f S
density, force speed, volurm D R\ R E R IR Y
Q.11. Express 1m | ’K S/ AR\ , V1) = (Vin Exercise PTB Pg. # 5)
ey — '| '-' —_.' ". "l S
SAR T Ara T _.x \ MIN:EXERCISE
Vo 'l t:’
. y L Volume:
=~ TS w | o~ - 1cm’
TN ~-J"'~.|"'~_. - 1mL
J AR .
fom B 0|
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UNIT-1 Physical Quantities and Measurement

| .JI' ‘.:

Solution:
1m=10dm
Taking cube on both sides e

(1m*) = (10dm)’
1m?® =1000dm?
.Ag i
PR
iHense,) |
1’ =112601

: i’?ig'ht and wrong way to write unit equation. (Conceptual Base+A.B)

This equation is correct:
speed :1O—m:5m/s

2s
This equation is incorrect:

speed :E:Sm/s
It is incorrect because the m and s have been left out. 10 divided by 2 equals 5, and not 5 m/s

1.2, 1.3 MULTIPLE CHOICE QUESTIONS

The international system of units is abbreviated as: (K.B)

(A IS (B) SI

(C)Botha &b (D) none
The Sl unit of intensity of light is: (K.B)

(A) Newton (B) Kelvin

(C) Kilogram (D) Candela

Sl unit of electric charge is(K.B)

(A) Ampere (B) Kelvin

(C) Pascal (D) Coulomb

Amount of a substance in terms of numbers is measured in: (K.B)
(Exercise iii, LHR 2011)

(A) Gram (B) kilogram
(C) Newton (D) mole
1L =? (K.B+AB) —
(A) 10 dm (B)100dm*®  — [ [~ | P
(C)1dm® - \D) 10f‘f‘ e~ W N [ (O o~
imL ’P(K B+A.B) \ VLN~
(A) 10 cm Yo ( (E) 1L0 ,n
(C)1lemdi \ W |\ 4D} 3005 tm’
Identify-me Lake mant ty n t w\fm ov/iiig: (K B)
(A) Spezd' | Y = (B) Area
~ (@ Forcp |\ L\ (D) Distance
B UnineE pressure is: (K.B)
(A) Pa (B) Nm?
(C) Nm™ (D) Both (A) and (C)

PHYSICS-9 9



UNIT-1 Physical Quantities and Measurement

PREFIXES
SCIENTIFIC NOTATION

e (0

1.4 Q.1. Define Prefixes with exémnles sz writs their Aovantages. (K.[+U.B+A.B)
Ans: ) PRE: lX’<
Definirion;
~The \worls, or letters, adeed before Sl units are called Prefixes. These are
multiples and submultinlesot Sl units”.

cCr
*“You can make a unit bigger or smaller by putting an extra symbol, called a prefix.”
Examples:
da

hector h 10° centi c 10°°
kilo k 10° milli m 10°
mega M 10° micro I 10°
giga G 10° nano n 107
tera T 10* pico p 10 %
peta P 10" femto f 107
exa E 10'® atto a 10

Advantages:
e Prefixes can be used to express very large quantities in shorter way as:

200 000 ms™ =200 x 10° ms™ =200 k ms™
4 800 000 W = 4800 x 10° W = 4800k W
=4.8x10°W = 4.8 M Hz
3300000000 Hz  =3300x 10° Hz =3300 M Hz =3.3 x 109 Hz
=3.3GHz
e Prefixes can be used to express very small quantities in approprlate way as:
0.00002 g =0.02x10° g =2x10° 9g =20ug
0.0000000081m = 0.0081x10°m =8.1x10"m =8.1nm

e Prefixes make our calculations and unit conversions easy ag-iti \/ldn 20,0564 )y' A

1000 to express it into kilogram, since k|Io reprecpr\ta 10° oY .LC O(‘

Thus, 20,000g = 20 2%0 ) opied
1000

Or) 20,000g=20%10%g = 20kg._ | -
1.5 Q.1. Defirie=2rd ‘pr &in SL ientific l\\lmmor. \K B+U. B+A B)
Ans: L 1 \ SCIENTIFIC NOTATION
Fritiic du,:tmn. '

s\ sirnpgie-sut scientific way to write large or small numbers is to express them in some

y J RNUAN sower ‘of ten. The Moon is 384000000 metres away from the Earth. Distance of the moon

from the Earth can also be expressed as 3.84 x10° m. This form of expressing a number is
called the standard form or scientific notation.
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UNIT-1 Physical Quantities and Measurement

Q.1
Ans:

Q.2.
Ans:

Q.3.
Ans:

Q.4
Ans:

Q..
Ans:

Definition:

“In scientific notation a number is expressed as some power of ten “"'lltlplIPd by-a
number between 1 and 10.” -
Advantages: v | |

e Scientific notation saves weiting dr“ micr inte rp*etn g latge nuinbessoF zeroes.
e Scientific notation ht|p“ wd 10 [cqfminuting v=ry lauge and very small values. It
mMEKES our caleuiationelast and vasy.

Examp'e" |

A numbe! 527501 can e exardssed as 62 75x103 or 6.275x10* or 0.6275x10°. All these
are <orr°c EUt the—number that has one non-zero digit before the decimal i.e.
127 5% rererably be taken as the standard form. Similarly the standard form of
"OUO455|345x10 S.

1.4, 1.5 SHORT QUESTIONS

What do you know about prefixes? (K.B)
Given on Page # 10
Why no prefix is used with kilogramme? (K.B)
NO PREFIX WITH KILOGRAMME
No prefix is used with kilogramme since it already contains the prefix kilo. We cannot
use two prefixes together.

Example:
The width of a wire cannot be written as 3mum (3(3><10’3><10’6m) instead it should be

written as 3nm(3><10‘9m) .

Define Scientific Notation. (K.B)

Given on Page # 10

Define Standard Notation. (K.B)

“The scientific notation in which there is only on e non-zero digit before the decimal is
called standard Notation.”

Write Multiples and Submultiples of Length. (K.B)
MULTIPLES AND SUBMULTIPLES
Some multiples and submultiples of length are as follows:

Multiples plog, I

L kem V[ o (TOTmoy AN (SO
leet , LGy
_ F——fmﬁ_‘jj—‘ “07
O\ e e T o
_[un’] 10-9m
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UNIT-1 Physical Quantities and Measurement

Q.6.
Ans:

Q7.

Ans:

Ans:

Name five prefixes most commonly used. (K.B) (Quick Quiz PTB Pg. #8)
PREFIXES - - -
Following are the prefixes most commonly used: - [
(i)  kilo (k) =10° i A il () = 1@,
(i) mega (M) =-20° o) 0 m) 15

(i) micro (n) =G
The Sgriis hne kundred and Tfty ro ||fu|l kwlo...eters away from the Earth. Write
this as = Grdinary, wheleiriurmier-'(<.B)" (Quick Quiz PTB Pg. # 8)
u i UISTANQE OF THE SUN
(e orUimry. AGidtion 150, 000, 000 km
(b))t scientific notation 1.5x 10° km
Write the numbers given below in scientific notation. (K.B) (Quick Quiz PTB Pg. #8)
IENTIFIC NOTATION
(a) 3000000000 ms™
=3.0x 10° ms™
(b) 6400000 m
=6.4x10°m
(c) 0.0000000016 g
=16x10%g
(d) 0.0000548 s
=5.48x10°s

1.4, 1.5 MULTIPLE CHOICE QUESTIONS

The terms used internationally for multiples and submultiples of various units are
known as: (K.B)

(A) Standard (B) Scientific notation

(C) Prefixes (D) All of above

One meter is equal to: (K.B)

(A) 10° mm (B) 10° km

(C) 10°cm (D) All

One Femto is equal to: (K.B)

(A) 107 (B) 10

(C) 107 (D) 10 i

10° Stands for: (K.B) __ A~ §
(A) micro ~ A Epich |\ Oy VN LA T
(C) nano = o (Ointecal L L L

1ps is equ.u to: (K.B) Y BRIRTR!

(A 10280 | o e s B 107s

OFATR IR R LR R (D) 10%%s

. Far: cient!fic rntr tisin |nternat|onally accepted practice is that there should be how
| ahy digins) before the decimal point. (K.B)

(A) One (B) Two
(C) Three (D) No

PHYSICS-9 12
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7. Distance of moon from the earth is: (K.B)
(A) 384000000 km (B) 3.84 x 10°km ¢
(C)3.84x10°m ~(D) 1.5 x. 18%km’
8. Distance of the sun from &g eanh- STESB) L
(A) 384000£00km AU By RsdacL6tkm
(C) 364 10Wm —~ (7 || T (D) 1.5 x 10° km
9. Mass of\ the ee-r'“th'a‘u_mnépl".ere to-2500 km is: (K.B) (TIDBITS Pg. # 8)
A ARove 10T g (B) Above 10%
: (C) Above 10°% (D) Above 10°g
10. Mass of ocean is: (K.B) (TIDBITS Pg. #8)
(A) Above 10% g (B) Above 10%
(C) Above 10° (D) Above 10°g
11. Mass of elephant is: (K.B) (TIDBITS Pg. # 8)
(A) Above 10% g (B) Above 10%g
(C) Above 10°y (D) Above 10°g
12. Mass average human is: (K.B) (TIDBITS Pg. # 8)
(A) Above 10% g (B) Above 10%
(C) Above 10° (D) Above 10°g
13. Mass of 1.0 litre of water is: (K.B) (TIDBITS Pg. # 8)
(A) Above10% g (B) Above 10%
(C) Above 10°y (D) Approximately 10%g
14. Mass of grain of table salt is: (K.B) (TIDBITS Pg. # 8)
(A) Above 107 g (B) Approximately 10™%g
(C) Below 10%%g (D) Above 10*g v
15.  Mass of typical protein molecule is: (K.B) o \ T Jij';_alTj_'s'_éé-. #'8;:"_. \
(A) Above 107 g \ (B\ Apor m*mnly ;O 8 ( Vo~ N
(C) Below 10™%%g T = - ([) Abcve h0%y L] | -
16. Mass oﬁuvanum nfr».nu (I{'-;'B)" IR Rt ' (TIDBITS Pg. # 8)
(A) Abive 10 g x = (B) Approximately 10™%g
- Q) elow 1027 j — (D) Above 10%g
\ J'I' ]'l | .'n Ioc)\,vaaer molecules is: (K.B) (TIDBITS Pg. # 8)
“ 7 (A) Above 107 g (B) Approximately 10™%g
(C) Below 10™%%g (D) Above 10™%*g
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UNIT-1 Physical Quantities and Measurement

MEASURING INSTRUMENTS
METRE RULE, MEASURING TA

VERNIER CA
‘ J
Lo G *'t- -WIEJ.\.E
1.6 Q.1. Whatdg yeu knew-apcu' Metre Rufe? (. B+A5+U.B) (LHR 2016)

Ans: METRE RULE
Introducticn: | '
&g an ingtiuraent viach is used in laboratories to measure the length of an object or
qlistange, neiween two points. At one time, the standard metre was the distance between
hvomarks on a metal bar kept at the office of weights and Measures in Paris.A metre rule
has been shown in the figure.

£ x x I3 & ] ¥ ] & g
frwrm/HH/HH/HHfmz/:m/mrfrm!rm/HH/Hu/fmfuu/mr/rm:’rm/rmfms/;mf

Figure: A Metre Rule

Construction:
It is one meter long which is equal to 100 centimeters. Each centimeter is divided into 10
small divisions called millimeter (mm).
Least Count:
“The minimum measurement that can be taken by an instrument accurately is called its
least count”.
The least count of meter rule is Imm. This is the minimum length that can be accurately
measured by the metre rule.
Position of eye:
While measuring the length, or distance with the help of metre rule, we should keep the
eye vertically above the reading point. The reading becomes doubtful if the eye is
positioned either left or right to the reading point.

Position of eye

Correct
Inconecté§)lnconect

Pencil

\\\\ //// Ruler . P -ﬂ; -_-_.- ’

01234567891('11’12‘J-f41< L)
0 u’lvn';;f_l{v.: ot fetehesdeel
l*medu l|.u.lJ.LLLL|.:-.Ll AN I -
#igare:  Correct Position of the Eye to Note
Figuss = hwil Oﬁgf"aﬂ_’lof o]} the Eve .3‘“\lot 1€ - the Reading From a Metre Rule

?ecxjmq
Paraflay Error

[ | & The erior In measurement due to wrong position of eye is called parallax error”.
.1n'avoid parallax error while taking measurement from metre rule we should keep the
eye vertically above the reading point.

Note: The standard metre was the distance between two marks on a metal bar kept at the

office of Weights and Measures in Paris.
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1.6 Q.2.What do you know about measuring tape? (K.B+A.B)
Ans:

MEASURING TAPE

Introduction: B 4

It is an instrument which is used in daily Iife to_measdre. the' lerigtii i meties dia
centimetres. ' M -

;:"\_ -
~ K AI1RY. e :

| | A Figure: A Measuring Tape
Construction:

A measuring tape consists of a thin and long strip of cotton, metal or plastic generally
10m, 20m, 50, or 100 m long. Measuring tapes are marked in centimetres as well as in
inches.

Use:
The tape is usually self- supporting, with an end-of-tape tab. usually it is used by

blacksmith and carpenters.
VERNIER CALLIPERS

1.6 Q.3.Write a detail note on Vernier Callipers? (K.B+A.B+U.B)
Ans:

VERNIER CALLIPERS
Introduction:
The accuracy obtained in measurements using a metre rule is upto 1 mm. However
accuracy greater than 1 mm can be obtained by using some other instruments such as a
Vernier Callipers. Vernier Callipers is a device which is generally used to measure length
as small as 1/10™ of a milimetre (0.1 mm Or 0.01cm).
Construction:
e A Vernier Callipers consists of two jaws, one is the fixed jaw with main scale
attached to it. Main scale has centimeter and millimeter marks on it. The other jaw

is a moveable jaw as shown in the figure:

Upper Jaws for inside
measurements Main Scale

7 :___ v

Lock Screw P AN |

LSS " Depth Rod
_Thiaib Screw

1L zf ~ Vernier Scale
~ Lower Jaws for

outside measurements
Figure: A Cylinder Placed Between Outer Jaws of Vernier Callipers

e It has Vernier scale having 10 divisions over it such that each of its division is 0.9
mm. So the total length of Vernier scale is 9mm (0.9mm x 10 = 9mm)
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e Lower jaws are to find external diameter of an object while upper Jaws are used to
find Internal diameter of the object
Vernier Constant: - [ | \
“The difference between ore smals d.vi.eior. on 'mais state ‘andl bnc \ernier scale
division is called Vernier ¢oristant™; | |
One small divizion/on rpair scale '= Tmn
. Srie sinall di Aison-or! \/e.mer 3cale = 0.9 mm
Lecst ceunt'= 1 rami = 0.9 mm
=0.1mm
Yerniei-Cetisiant of Vernier Callipers is also called least count of Vernier Callipers.
zeast count of Vernier Callipers can also be found as follows:
smallest reading on main scale

no. of divisions on vernier scale

1%,

Least Count of Vernier Callipers =

Imm

© 10

=0.I1mm =0.01cm
Working of Vernier Callipers:
First of all find the error, if any, in the measuring instrument known as zero error of the
instrument. To find the zero error, close the jaws of Vernier callipers gently. If the zero
line of the Vernier scale coincides with the zero of the main scale then the zero error is
zero as shown in the figure below:

Figure: No Zero Errorin
Vernier Callipers

Zero error will exist if zero line of the Vernier scale is not coinciding with the zero of the
mains scale.
Types of Zero Errors:
There are two types of zero errors. i
e Positive Zero Error: 1 4\
Zero error will be positive if zero hm} of Vernig arale S u‘n r1r~ mﬁt 3 kot the
zero of the main scalg as sr own in-the | |gu'e be'lcw o

-
Figure:  Positive Zero Error in
Vernier Callipers
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Q.1

Ans

Q.2.
Ans:

Q.3
Ans:

Q.4
Ans:

Q5.

. J, W AN RS !

e Negative Zero Error:
Zero error will be negative if zero line of Vernier scale is on_theieft side-of (4
zero of the main scale. [

_u__'_\ Wl

Figulie: _P Jsrave Zero Errorin
) Vernier Callipers

£ZEY0 CO'fn‘(tll‘l
h Ay virig the zero error, necessary correction can be made to find the correct
measurement. Such a correction is called zero correction of the instrument. Zero
correction is the negative of zero error.
Taking a Reading on Vernier Callipers:

e Before using Vernier Callipers find its zero error if any.

e Now place the solid cylinder between jaws of the Vernier callipers whose
diameter is to be found.

e Close the jaws till they press the opposite sides of the object gently.

e Note the complete division of the main scale before the Vernier scale zero. This
will be main scale reading.

e Next find the Vernier scale division that is coinciding with any division on the
main scale. Multiply it by least count of Vernier callipers it will be Vernier scale
reading.

e Add Vernier scale reading in the main scale reading.

e This will give observed diameter of the solid cylinder.

e Add zero correction to get the correct measurement.

1.6 SHORT QUESTIONS

Define Vernier Constant or Define Least Count of Vernier Callipers. (K.B)
(Exercise 1.7, LHR 2017)

Given on Page # 15
What is digital Vernier Callipers? (K.B)

DIGITAL VERNIER CALLIPERS
Digital Vernier Callipers have greater precision than mechamca \/ermb. .Call pels L‘a:t
count of Digital Vernier Callipers is0.01 nfim\ = "~ % % [ [ &0 -
What is Hubble Space Tp'"scope’? fK B‘ . ' | A -

= ——— R e e oL

Hubble-&r! ac* Telescepe arpit'ar und tae Eartl‘ it ruowdes information about stars.
What izthe least.count! ot the| vé{n er Caiiipers? (U.B+K.B)

Given on che 15 Ve

'\rhat is'th raq 1elof-Vernier Callipers used in your laboratory? (K.B)

SN (Quick Quiz Pg. # 12)

RANGE OF VERNIER CALLIPERS
In our school lab The Mitutoyo 530-119 Vernier Callipers are available. These have an
Inch/Metric Dual Scale and a measuring range of 0 to 12"/ 300mm with an accuracy of
0.04mm and 0.02mm.
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Q.6.
Ans:

Q.7.
Ans:

How many divisions are there on Vernier scale of Vernier Callipers? (K.B+U.B)

(Quick Quiz Pa. #.47]

VERNIER SCALE DIVISIONS W~ "~

There are 10 divisions on Vernler scale of the Vernier Caitiners| The iength. oi-eues

division is 0.9mm. A

Why do we use zero corrzction? (4B)~ A YA | (Quick Quiz Pg. # 12)
Z’_F:U:CQB?:EQ_UO“ A=

Knowirig, tha zero.error, | né cessery| ‘coirectiori—can be made to find the correct

measuiasnent, \Such & 'corraeciianii _taiied zero correction of the instrument. Zero

correction is 'tire \nagative, of' zero error. We use zero correction to take a correct

e suremerit feeufc..or

Find the diameter of a cylinder placed between the outer jaws of Vernier Callipers

as shown in figure below: (U.B+A.B)

Figure: A Cylinder Placed Between Outer Jaws of Vernier Callipers

Solution:
Zero Correction:
On closing the jaws of Vernier Callipers the position of VVernier scale as shown in figure below:

il

o 5 10

i

MUVEPBIJE JMI\E

Figure For Observing Zero Error
in Vernier Callipers

Main scale reading = 0.0 cm
Vernier division coinciding with main scale = 7 div.
Vernier scale reading =7 x 0.01 cm =0.07 cm
Zero error  =0.0cm+0.07 cm
=+0.07 cm
Zero correction (Z.C) =-0.07 cm -
Diameter of the cylinder: [ | .
(When the given cylinder is kept betweenyire Jaws of e \/e.t ser C II pc. a» St |n'
figure above) .
Main scale reading = 2.2 ¢m' |
Vernier diye-coincidina.with roainy/ st aI d|/ - 6 dlv
Vernler Si: c1Ie reaging =6 X .01 ¢ e
= .6 cin
Observed dlarr €Ie| cf tne cy Imder 2 20m+0 06 cm
=2.26cm

.__.-"

N\ e ’r pdEdiameter of the cylinder =2.26cm-0.07 cm

' =2.19¢cm
Conclusion:

Hence, the correct diameter of the given cylinder as found by Vernier
Callipers will be 2.19 cm.
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10.

11.

ot
INJ

1.6 MULTIPLE CHOICE QUESTIONS

The least count of Vernier Callipers is: (K.B) - L (LFi_R-Z\\l'%).
(A) 0.1cm ) B) 0.1 -, | | (¢ —
(C) 0.01cm \ " (DY Eoth It & ¢

Total length of the Vernler »calr, ls (( l%)

(A) 1mim) | | Ry 9 mm

(©) 10 M e AR (D)1cm

Neuribel: of Hivisicns e the Vernier Scale are: (K.B)

] o (B)9

(©) 10 (D) 100

Length of the smallest division on main scale of the Vernier Callipers is: (K.B)
(A)lcm (B) 1 mm

(C©) 0.9 mm (D) All

Separation between division on the Vernier Scale of the Vernier Callipers is: (K.B)
(A)lcm (B) 1 mm

(C) 0.9 mm (D) All

If zero of the Vernier scale is on the right side of the zero of the main scale then it is
known as: (K.B)

(A) Positive (B) Negative

(C) No error (D) none of these

If zero of the Vernier scale is on the left side of the zero of the main scale then it is
known as zero error: (K.B)

(A) Positive (B) Negative

(C) None of these (D) No error

If zero of the Vernier scale is on the right side of the zero of the main scale then zero
error is to be: (K.B)

(A) Added (B) Subtracted
(C) Multiplied (D) Divided ~
If zero of the Vernier scale is on the left side of the zero of the malr* ac,ale ther; 78Fo 4 |
error is to be: (K.B) N R T L N
(A) Added . | \B) Suktag teﬂ- WS [ &L e
(C) Multiplied \ L (DY Diivided A -
The least count ofdlgltal Vermm Coluper 134 (¥ _3)
(A) 0.1em!| '_ Ty L (B G:egmm
(© 00025 | T O m O D) Both B & C
Vernier, Consient i a su kmvvn as: (K.B)
: _(A\ Flitct, |} 1\ (B) Proportionality constant
SCAresier value (D) Least count
WhICh one is more precise? (K.B)
(A) Metre rule (B) Measuring tape
(C) Vernier Callipers (D) Digital Vernier Callipers
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1.6 SCREW GAUGE

1.6 Q.4 Write a note on the Screw Gauge. (K.B+U.B+A.B) '
Ans: o [ |

SCREW GAJGE

Introduction:

A screw gauge is an insfrument. iised/to-meabure smiall Tetaths laccurately up to one-
hundred™ sart of a mittimeter/ It/ i al¢o hatled 'micresieter screw gauge. It accuracy is
greater 'rhaﬂ a ‘remler ullpers ' '
Constriiciion!
o A sumph sciew: gauge consists of a U-shaped metal frame with a metal stud at one end.
| [ CA\-Rollow cylinder (or sleeve) has a millimeter scale over it along a line called
~index line parallel to its axis. The hollow cylinder acts as a nut. It is fixed at the
end of U-shaped frame opposite to the stud.
e A thimble has a threaded spindle inside it.
e There is ratchet at the end of thimble it resists undue pressure.
Pitch of Screw Gauge:
As the thimble completes one rotation, the spindle moves 1 mm along the index line. It is
because the distance between consecutive threads on the spindle is 1 mm; this distance is
called the pitch of screw gauge on the spindle.
Circular Scale:
The thimble has 100 divisions around its one end. It is the circular scale of the screw
gauge. As the thimble completes one rotation, 100 divisions pass the index line and the
thimble moves 1 mm along the main scale. Thus each division of circular scale crossing
the index line moves the thimble through 1/200 mm or 0.01 mm on the main scale.

Stud Spindle Ljik Main scale / Circular scale Ratchet

t E {
e | ™
Hollow Thimble

cylinder
or sleeve

0
m

Index
line

Metal frame

Figure: A Screw Gauge
Least Count: ~ (1 (UL
Least count of a screw gauge can also be found as given b:low N o A’
pitch of screw gé uge \ ' '

_ no.of d|V|ern>r.| ,lrcular >C(. Ie
1m.m'_ A Ty A
DA . |~ \

1L0 LAY T
| =10104 rom 29,001 cm

Least Count =

| s thn‘ le, stcount of the screw gauge is 0.01 mm or 0.001 cm.

WORKING OF SCREW GAUGE
The first step is to find the zero error of the screw gauge. Close the gap between the
spindle and the stud of the screw gauge by rotating the ratchet in clockwise direction. If
zero of circular scale coincides with the index line, then zero error will be zero.
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If zero.of Girsular.szale Gees riot Soincde t,,.rh neicx Ilne then there will be zero error in
the SsCrew gau:;=

e e o e | | e | ] e *

[.eru are twh tiypss ot zero errors:

)
)]

"Gsitive Zero Error
Negative Zero Error

Positive Zero Error:

Zero error will be positive if the zero of circular scale is behind the index line. In this
case multiply the number of divisions on the circular scale that has not crossed the index
line with the least count of the screw gauge to find positive zero error.

Figure:  Positive Zero Error (18 x 0.01 mm =+ 0.18 mm)

Neqgative Zero Error:

Zero error will be negative if the zero of circular scale has crossed the index line. In this
case multiply the number of divisions on the circular scale that has crossed the index line
with the least count of the screw gauge to find negative zero error.

5
o

Figure:  Negative Zero Error (100-95) x 0.01 mm = - 0.05 mm)

Taking Reading on a Screw Gauge:

Before using Screw Gauge find its zero error if any_— < ' 3 :

To find the diameter of a g'van WII" [,Iar‘c tise ! vew NiTE: m tte qa,u helvveen stud

and spindle of the ycraw car=g.  —~ 0 L L |

Turrrthe ratchet a.that'the bbte(,t IS pressou ner tty betvveen the stud and the spindle.
st réin ;t,ale a) well csw‘\u It scaie readlngs to find the diameter of the given wire.

t._/Iu,_It-Jpr.y.cwc.lll_c_,r el division (coinciding with index line) with least count.

Adcl sicutar scale reading in the main scale reading. This will give observed

diameter of wire.

Add zero correction to get the correct measurement.

L
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Q.1.

Ans:

Q.2.
Ans:

Q.3.

Ans:

Q.4.

Ans:

_
=
L

Ans:

1.6 SHORT QUESTIONS

Define Pitch of Screw Gauge. (K.B) -
Given on Page # 20 e s | e —rd
What is the least count of a Screw uauqe? U( E) _ (Mini [ixercisé' P TB Pg. # 15)

Given on Page # 20 . _
What is the-pitch of your 1abc raic ry Berevy wuw” 3€ o) " (M Exercise PTB Pg. # 15)
Given pniFage #.2
What 15-th? ra“lga nf /cur iabo. atory Screw Gauge? (K.B) (Mini Exercise PTB Pg. # 15)
0 RANGE CFLABORATORY SCREW GAUGE
Inwrnly schoo! lolrickel plated brass screw gauge is present, with ratchet top, accurately
drech inea-Stainless steel rod with Range of 0-25 x 0.01 mm.
wWhich one of the two instruments is more precise and why? (K.B+U.B)
(Mini Exercise PTB Pg. # 15)
(a) Vernier Callipers
(b) Screw Gauge
OR

Explain the statement, “A micrometer screw gauge measures more accurately than
a vernier calipers”. (GRW 2014)
MORE A RATE

We know,

Least count of Screw Gauge =L.C=0.01lmm

Least count of Vernier Callipers = L.C = 0.1mm
This shows that:
A micrometer Screw Gauge can measure more accurately than Vernier Callipers because a
micrometer Screw Gauge can accurately measure up to one 100th part of a millimeter

whereas Vernier Callipers can only measure accurateli us to one 10th part of a millimeter.

Find the diameter of a wire using a Screw Gauge. (U.B+A.B)

Solution:

The diameter of a given wire can be found as follows:

Q) Close the gap between the spindle and the stud of the screw gauge by turning the
ratchet in the Clockwise direction.

(i) Note main scale as well as circular scale readings to find zero error and hence
zero correction of the screw gauge.

(iii)  Open the gap between stud and spindle of the screw gauge by turning the ratchet
in anticlockwise direction. Place the given wire in the gap as shows-in figure:., <=

Circular scale reading is 85 dhe 1 |
andl Aply it by 0.01 s TS is 4 | 1 7
Wire placed batwean t[egap uq.nﬂnf"-rm 1w Y ... ol

Main scale reading (leaving the
fractional part)is 1 mm.

Figure:  Measuring Diameter of a Wire by Screw Gauge

(iv)  Turn the ratchet so that the object is pressed gently between the studs and the
spindle.
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(v) Note main scale as well as circular scale readings to find the diameter of the given
wire. : —

(vi)  Apply zero correction to get the correct diameter of the gvize. \

(vii)  Repeat steps ( iii), (|v) and (v) at d ff\rehf Cid® es'b. he, Wwire tH Dbka 1n '{z'average
diameter.

Zero Correction: j -

Closin q'trm_ gap of uie Scro» / Luauc'e as 3.1owr in the flgure

1%,

Figure: To Note Zero Error

Main Scale reading =0 mm
Circular Scale reading mm = 24 x 0.01
Zero error of the Screw Gauge = 0 mm+0.24 mm

=+0.24 mm
Zero correction Z.C. =—0.24 mm
Diameter of the wire (When the given wire is pressed by the stud and spindle of the
screw gauge)
Main Scale reading =1 mm
No. of divisions on Circular Scale = 85 div.
Circular Scale reading = 85x0.01 mm =0.85 mm
Observed diameter of the given wire = 1mm+0.85 mm =1.85mm
Correct diameter of the given wire =1.85 mm -0.24 mm =1.61 mm
Result:

Hence, the diameter of the given wire will be 1.61 mm.

1.6 MULTIPLE CHOICE QUESTIONS

The least count of Screw Gauge is: (K.B)

(A) 0.1 mm (B) 0.01 mm
(C)0.1cm (D)0.0Lcm . =
Total number of divisions on the "'I’CU|aI stala- ofi S¢ ew Laaugn arm (K By 1
(A) 10 R — (B 20 |
(C)100 - YWARIE' (D) 7Ou
Pitch uf;he S, (Jru. ge 15 ’KB\ st
(A) Im WA R ' (B) 1 mm
@aem LV (D) 0.1 mm
A "]l"ﬂa ‘érg-of the circular scale is above the horizontal line then the zero error will be:
' (K.B)
(A) Positive (B) Negative
(C) None of these (D) No error
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5. If the zero of the circular scale is below the horizontal line then the zero error will be:
B
(A) Positive (B) Negative _ AR '
(C) None of these 1 (DXNceror ' ;
6. If the zero of the circulariscale is #*avethe hprizontal lin? then t! ie zero error is to be:
_ ) ; ' (K.B)
(A) Acded _{Bj Subtracted
(C) Mu'tipliec (D) Divided
7. I£th( zero'of thi c'remiar scale is below the horizontal line then the zero error is to be:
[ I\ — (K.B)
{A) Added (B) Subtracted
(C) Multiplied (D) Divided
8. In Screw Gauge, the distance moved forward or backward in one complete rotation
of the circular scale is known as: (K.B)
(A) Least count (B) Pitch

(C) Constant (D) None of above
1.6 MASS MEASURING INSTRUMENTS

PHYSICAL BALANCE

LONG QUESTIONS

1.6 Q.1 What is Physical Balance? Write its construction and working. (K.B+U.B+A.B)

Ans:

Introduction:

PHYSICAL BALANCE

“A physical balance is used in laboratory to measure the mass of various objects by

comparison method.”
Construction:
e |t consists of a beam restin

g at the center on a fulcrum.

e The beam carries scale pans over the hooks on either side. (as shown in the figure).

Stirrup Beam
I

Balancing Screw

Pointer is at

Pointer-

zero. Beam is
balanced.

Szile —

R g ‘J \\

i ] ]
; »—T,E '-Arre'_s__"me‘.tKU_ Levelira '@“_ e

" L knob L \Shrew T sk
L |  Irigure\-£-Physical Balance

# Unknown raass'is piaced o

raising the beam.

n the left pan.

S W (Fira Some suitable standard masses that cause the pointer to remain at zero on

NOTE: The standard kilogram is a block of platinum alloy kept at the office of

Weights and Measure in Paris.
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J I.__ '.:.': ,

Working: o

Follow the following steps to measure the mzss of a given, uUjDLI J ol ;', :

Q) Adjusting leveling screws with the, h""p of p u'nh nno 0 Ieve' the" r;iatform of
phy3|cal balance. | ! =\ [ -

(i) e, the beam-geritly, 3\/ turning *he ar |'A'stm%J Knob clockwlse Using balancing
erewq 4rthe eids ot its hean, Bring-the pointer at zero position.

(i)  Tum the arest nj ol o bring the beam back on its support. Place the given
cbjmt (»lor 2)-an its left pan.

' .Qi}')'_ Mace suitable standard masses from the weight box on the right pan. Raise the

beam. Lower the beam if its pointer is not at zero.

(V) Repeat adding or removing suitable standard masses in the right pan till the
pointer rests at zero on raising the beam.

(vi)  Note the standard masses on the right pan. Their sum is the mass of object on the
left pan.

1.6 Q.2 Briefly explain lever balance and electronic balance? (K.B+U.B+A.B)

Ans:

LEVER BALANCE
Introduction:
A lever balance is a type of physical balance used to measure mass of objects.
Construction and Working:
A lever balance consists of a system of levers. When lever is lifted placing the object in
one pan and standard masses on the other pan, the pointer of the lever system moves.
The pointer is brought to zero by varying standard masses. The sum of these standard
masses is the mass of object.

Figure: A Lever Balance

Introduction: - AN A | A=

An electronic balance is a modern ype cf phy\ |c1I balcn(e 'JS ad 1D \meagure mass of
objects with greater accure y e A ; WAL ]
Construction and Weekdng:\/ [ | || " | o
Electr(,nk halgnces, ccn e Lr. v.,wohs\ ranges; mllllgram ranges, gram ranges and kilogram
ranges. Before, mea=ur nu tno rhass of a bodly, it is switched ON and its reading is set to

o, 2E00. Then| 1he ohnct 10 be weighed is placed on balance. The reading on the balance
Jwi_ﬁ U the mass of the body placed over it.

Least Count:

Least Count of electronic balance is 0.001 g or 1 mg. Therefore, its measurement would
be more precise than a sensitive physical balance. The electronic balance is most
sensitive balance than all the balances.
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[
Glass case

16Q.3 WhICI“ one of the ol owiing i¢ lhe 1365t accurate? (U.B+A.B)

Beam balzrice, Dry ical hzlance, and Electronic balance.

Angi THE MOST A RATE BALANCE
\ J A "enass of one rupee coin is done using different balances as given below:
AT Beam Balance:
Mass of coin=3.2 g
A sensitive beam balance may be able to measure mass accurately as small as 0.1 g or
100 mg. i.e. least count of beam balance is 0.1 g or 100 mg.
Physical Balance:
Mass of the coin =3.24 g
Least count of physical balance is 0.01 g or 10 mg. therefore, measurement taken by
physical balance would be more precise than a sensitive beam balance.
Electronic Balance:
Mass of coin = 3.247 g
Least count of electronic balance is 0.001 g or 1 mg. Therefore, its measurement would
be more precise than a sensitive physical balance. The electronic balance is most
sensitive balance than all the balances given above.
Conclusion:
The precision of a balance in measuring mass of an object is different for
different balances. A sensitive balance cannot measure large masses. Similarly, a
balance that measures large masses cannot be sensitive.
Some digital balances even smaller difference of the order of 0.0001g or 0.1 mg.
Such balances are considered the most precise balance.
1.6 STOP WATCH S
1.6 Q.4 Write a note on the Stop Watch (K.B+AB) - | |5 " [ [ “ 0
Ans: \ fSTGr' WATGH | L o

T ____l

Introduction: j

A stopwarch is used 40 e osUre i{'-.int-_e-rva!- of ari-event.
Types =£Stop Waich' | -

There aiig W0 types ! of stop! W"‘(,h

LAY Nectariical stop watch
WU ODggital stop watch (Electronic stop watch)

iiechanical Stop Watch
A mechanical stop watch can measure a time interval up to a minimum 1/10 second or
0.1 second.
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Use:

A mechanical SIOLW atLh has'alnod that is used to wind the spring that powers the watch.
I+-cal also! e used as-a start-stop and reset button. The watch starts when the knob is
niedsenonce"When pressed second time, it stops the watch while the third press brings
the needle back to zero position.

Electronic/Diqital Stop Watch:

Digital stop watch commonly used in laboratories can measure a time interval accurately
up to 1/100 second or 0.01 second.

,1-— * \

Oz’

Figure: A Digital Stop Watch

Use:

The digital stop watch starts to indicate the time lapsed as start/stop button is pressed. As
soon as start/stop button is pressed again, it stops and indicates the time interval recorded
by it between start and stop of an event. A reset button restores its initial zero setting.

1.6 MEASURING CYLINDER

1.6 Q.5 What do you know about Measuring Cylinder? How volume of liquids is measured

Ans:

by using this cylinder? (K.B+U.B+A.B)
MEASURING CYLINDER
Introduction:
A measuring cylinder is a cylindrical tube that is used to measure the volume of the liquid

or powdered substance. It is also used find the volume of an irregular shaped sotia 17 |

insoluble in a liquid by displacement method. — (]
Construction: - w8 :

It is made of transparent plastic of ulass \/h an ha 8 /emcal scale n* m"mlfer (mI) or
cubic centlmeter (cmd). I\ﬂeosur-“' C/| nitess have CJIf ereit "‘9,.)aCItI 2s from 100 mL to
2500 mL., LU .

Measurairertiof "olurwe | \

When & lic 1UIO S pu in rnea 11ing cyllnder the volume is noted on the scale in front of

. tha nlenisciié of the liguid. The meniscus of most of the liquids curve downwards whiles
\ i, nieniseus of mercury curves upwards.

Precautions:
To measure correctly the volume of the liquid following precautions are kept in mind:
e The cylinder must be placed on horizontal surface.
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Q.1
Ans:

Q.2.

Ans:

Q.3.
Ans:

Q4.

o Sy

e The eye should be kept on a level with the bottom of the meniscus (curved
surface) to avoid parallax error. When the eye is above the tiguid level, ike,
meniscus appears higher on the scale. Similarly when the.eve is-delow thel liguid
level, the meniscus appears lower(t'an actuzl nel"ht of tie Iquu in(fhis-way
parallax error will appear in measursment. |

} - -
. ()‘\ P mney
e T E

U

gt

@o

S

|

Figure:  To Avoid Parallax Error While Using Measuring Cylinder

Measuring Volume of an Irreqular Shaped Solid:
Volume of irregular shaped solids is found by displacement method.

DISPLACEMENT METHOD
The solid is lowered into measuring cylinder containing water/liquid. The level of
water/liquid rises. The increase in the volume of water/liquid is the volume of the given
solid object.

Procedure:

Let us find the volume of a small stone. Take the volume V; of water in the cylinder. Tie
the solid with a thread. Lower the solid into the cylinder till it is fully immersed in water.
Note the volume V; of water and the solid. Volume of the solid will be V¢ — V.

What is the function of balancing screws in physical balance?(K.B) (Mini Exercise Pg. # 16)

FUNCTION OF SCREW.
The function of balancing screws is to bring the pointer at zero position on raising the beam.
On what pan we place the object and why? (K.B)

LEFT PAN

We place the object on left pan and standard masses on the right pan just for the Fonveniencr—‘ v
user because we have to change standard masses again and agam anua Jit_kecomes| (asy *o
change standard masses by right hand as abo;t70% of the seaple ora right h(;nc‘cj
Why the meniscus of mercury is co vex?! (Concnptu A Base) -
Mercury does not wet glessithe atmesive Tortes | Wwithin| thie 1rup° are stronger than the
adhesive.fortes betwesiv-ths crops 4nc lass! Villien-tiguid mercury is confined in a tube,
its suriage !rremsws) hias a| cuw\ shepe-bécause the cohesive forces in liquid mercury
tend to drawy it intq ¢ d.op

\why is the, Ineniscusof water different from mercury? (Conceptual Base)

N |

efqucy siiows a convex meniscus (the centre is higher than the edges), because internal

cohesive forces are stronger than the force between the glass wall and the metal. In
contrast, water exhibits a concave meniscus (the centre is lower than the edges), because
the attraction between the wall and the water is stronger than the water’s internal
cohesion.
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1.6 MULTIPLE CHOICE QUESTIONS

1. A physical balance is used to measure: (K.B) ) [~ (GRV#2hi2)
(A) Weight ~—B) Volume [ | .
(C) Length ' - (Pymass

2. Least count of mechanicé| stop wizieh/is:—K. %)
(A) 1 secene 1! _( B)'1 ninue
(C) 0.2.secpnd ' ~+9) 0.01 second

3. Least count of digital stop watciris: (K.B)
(A)dsecond Ll (B) 1 minute

_ (¢ 2secona (D) 0.01 second

" | 'Bigital stop watch can measure up to part of second: (K.B) (LHR 2012)
(A) 1000th (B) 100th
(C) 50th (D) 10th

5. To measure correctly the volume of the water, the eye must be kept on which
surface of meniscus: (K.B)
(A) Lower (B) Upper
(C) Middle (D) All of above

6. To measure correctly the volume of the mercury, the eye must be kept on which
surface of the meniscus: (K.B)
(A) Lower (B) Upper
(C) Middle (D) All of above

1.7 SIGNIFICANT FIGURES

LONG QUESTIONS

1.7 Q.1. Define Significant figures? Write Rules for finding significant figures in a measurement.
(K.B+U.B+A.B)
Ans: IGNIFICANT FIGURE
Definition:
“All the accurately known digits and the first doubtful (estimated) digit in a
measurement are called Significant Figures™.

Example: \
A student measures the length of a book as 18 cm using a measuririg iape: The iymlters

of significant figures in this measured vaiug, are twe, Thelefr.digit 1/1s fe cL..L."fSLe'y
known digit. While the digit8 is the rouh*“wl diglt for \meh he stude nt’ u..ay not be sure.
Precision and Significant qu_'. es' '
Signifigant 1‘gurec refiect ‘hevpricisicr, ir-a, n ea:'.,.ed quantity. Greater the number of
significat’ flgweC greatér will Be thie\nracision in the measurement.
\ | BUL F.S_FO. i INDINQ SIGNIFICANT DIGITS
=, [Ie follgws rg I.L.'p are helpful in identifying significant digits in a measurement:
' '1n | Lan-zero digits are always significant. For example 27 has 2 significant digits.
i) Zeros in between two significant figures are also significant. For example in 2705,
the number of significant figures is 4.
(iii)  Final or ending zeros on the right side in the decimal fractions are considered
significant. For example the number of significant figures in 275.00 is 5.
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(iv)  The zeros written on the left side of the decimal point for the purpose of spacing
the decimal point are not significant. For example in 0.027, the numbpr ar
significant figures is 2.

(V) In whole numbers that end in one £ more zerqs. it lt decvnf pw*l Tigse
zeros may or may not be significant) ta-such| ¢ases| iy iz fol dlear~xhich zeros
serves to locate therpusitiori walugand Which ‘are dctua-!ly._pa 't bf the measurement.
In such a case, express the" adentit)r usirg cieritivic aoetaion to find the significant zero.

(vi) i'-' ulnbers-axs recoided ia sciertific naration then all the digits before the power

10 dre sigiificent, Kol exarnple in"1.40 x 105, the number of significant figure is 3.

1.7 Q.2. Write do VN he o u1e< tn rourid off the numbers? (K.B+U.B+A.B)

A'\n:l.

Q.1
Ans:

Q.2.

Ans:

Q.3.

Ans:

(Rounding The Numbers Pg. # 22)

[hY ]| L RULES FOR ROUNDING THE NUMBERS

Jhe-tonowing rules are used to round off the numbers:

Q) If the last digit is less than 5 then it is simply dropped. This decreases the number
of significant digits in the figure.

Example:

1.943 is rounder to 1.94 (3 significant figures)

(i) If the last digit is greater than 5, then the digit on its left is increased by one. This
also decreases the number of significant digits in the figure.

Example:

1.47 is rounded to two significant digits 1.5

(iii) I the last digit is 5, then it is rounded to get nearest even number.

Example:

1.35is rounded to 1.4

1.45is rounded to 1.4

1.7 SHORT QUESTIONS

Write factors effecting accuracy in a measurement. (K.B)
ACCURACY INA MEASUREMENT
The accuracy in measuring a physical quantity depends upon various factors.
e The quality of the measuring instrument
e The skill of the observer
e The number of observations made

What is meant by uncertainty or error in measurement? (K.B) (LHR 2012)
UNCERTAINITY
Definition:

measurement.”
Causes of Uncertainty: _ N \ A
e Instrumenterror (zeroerror) |\ ¢\ AN Y LS
e Inexpertness of-chserver_. LR i )
o Unpredlctable envirgirizng thiny es, '
Write Mme of snMesdigty pUipiment teed in-tasoratory. (K. B)
AN { | SAFE YEQL;IPMENT
A SCh0L| hno. U.Tory musr h3 ve sarety equipments such as:
: o \WWal .1=c,|s,c sal basket

|4, -

SO B me \tRiTe extinguisher
~ e Firealarm
e First aid box
e Sand and water buckets
e Fire blanket to put off fire
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Q.4.
Ans:

Write some laboratory safety Rules. (K.B)
LABORATORY SAFETY RULES
The safety rules for laboratory are: L
Here are some important Iaboratory rulgsthat must be ubse* eG o youisafges

[

e Do not carry out any experimeiit withoLt tag parmission Lf)OU’ teacier.”

Do not eat, drink, play'orirun.iniie fabsratory.| | \

e Read the instructions ‘carefuily to, femilierize yearself Wlth Ihe possible hazards
belore hanciiza eguipraents.and meterials:
Haridl? 2giipraents anai raieriats with care.
Do riotifesitate t¢_corisuit your teacher in case of any doubt.

Lot remper with the electrical appliances and other fittings in the laboratory.

Ceport any accident or injuries immediateli to Eour teacher.

Find the number of significant figures in each of the following values. Also express
them in scientific notations. a) 100.8 s b) 0.00580 km ¢)210.0g (U.B+A.B)
Solution:

(@) All the four digits are significant. The zeros between the two significant figures 1
and 8 are significant. To write the quantity in scientific notation, we move the
decimal point two places to the left, thus
100.8 s = 1.008 x10° s

(b)  The first two zeros are not significant. They are used to space the decimal point.
The digit 5,8 and the final zero are significant. Thus there are three significant
figures. In scientific notation, it can be written as 5.80x107 km.

(© The final zero is S|gn|f|cant since it comes after the decimal point. The zero
between last zero and 1 is also significant because it comes between the
significant figures. Thus the number of significant flgures in this case is four. In
scientific notation, it can be written as 210.0 g = 2.100 x 10%g.

1.7 MULTIPLE CHOICE QUESTIONS

In any measurement, the accurately known digits and first doubtful digit are known as:
(K.B)

(A) Prefixes (B) Significant figures

(C) Real numbers (D) All

The radius of wire is 0.022 cm. The number of significant figures in the measurements

are: (U.B)

(A)1 (B) 2
©)3 (D) 4 -
The number of significant figures in 1.406 are: (U. B) — [~ ([
(A)4 B3 - N[ (O e
©)2 (L . ™
The number of 5|gn|f|cart1'gure€. it A0 10° are: (LB |
AL - PRRVIARIRG -\ A
©3 (3 | =~ “‘\k VD4
The zefoes|irt betinzel \he dlgll., 2 \,on5|dered (K.B)
(A) Significani | 4 L L (B) Insignificant
(G ondtainy, | (D) None of above
%135 is¥ounded off as: (K.B)
A) 1.36 (B) 1.4
(C) 1.45 (D) 1.3
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7. The number of significant figures in 0.036 are: (U.B) (GRW 2012)
A1 (B) 2 :
©)3 (D) 4 . T -

8. 2.1203 cm is the length measured by mete;; rule, the ruingai of significzny figurés i
measurement are: (U.B)

A1 ' (B2
(©)3 (C)4 '

jj111} LINTRODUCTION TO PHYSICS

B B A D C C C D
1.2 PHYSICAL QUANTITIES

1.3 INTERNATIONAL SYSTEM OF UNITS
1 3 4 5 6 7 8

1.5 SCIENTIFIC NOTATION
7 8 9

. c . c /B |/ D | C | A | C|D]JA
13 14 15 16 17
D | A

C D
METRE RULE, MEASURING TAPE,
VERNIER CALLIPERS
5 6 7 8

12 3

_ A 1By B (]

-

B

PHYSICAT BALANCE (5t QR WATCH]

RVN NN 1.7 SIGNIFICANT FIGURES

E 4 |5 6 7
D | c | D|BJ|] A] B]|] B ]| C
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TEXT BOOK EXERCISE .

1.1
I.

Vil.

viil.

MULTIPLE CHOICE QUESTIONS

Encircle the correct answer from the given'choicss:
The number of base units<n Sl are! (K5

(@3 (b} 5

©7 ' (4)9

Which orig o1 the follawing unitisiiol a derived unit? (K.B)

(@) pascal ' (b) kilogram

(Q)newtcn (d) watt

Anmiount of a substance in terms of numbers is measured in: (K.B) (LHR 2011)
() gram (b) kilogram

(c) newton (d) mole

An interval of 200 ps is equivalent to: (U.B) (LHR 2015)
@0.2s (b) 0.02 s

(c)2x10%s (d)2x10°s

Which one of the following is the smallest quantity? (U.B)

(@0.01¢g (b) 2 mg

(c) 100 pg (d) 5000 ng

Which instrument is most suitable to measure the internal diameter of a test tube?
(K.B)

(a) meter rule (b) vernier callipers

(c) measuring tap (d) screw gauge

A student claimed the diameter of a wire as 1.032 cm using Vernier callipers. Up to
what extent do you agree with it? (U.B)

(@ 1cm (b) 1.0 cm
(c) 1.03cm (d) 1.032 cm

A measuring cylinder is used to measure: (K.B)

(a) mass (b) area

(c) volume (d) level of a liquid

A student noted the thickness of a glass sheet using a screw gauge. On the main.
scale, it reads 3 divisions while 8th division on the circular scale cojticides withadex) |
line. Its thickness is: (U.B+A. B) \ AN | e e

(@) 3.8cm _ (.),_ 3108 C.T._
(c) 3.08 mm e ()'3.98)m| !
Significaniiigures in & expresgion ere: 'Kl B\

(a) all the digits™ . .

(b) all toe a‘cmately know digits
() @l the eccurdteny known dlglts and the first doubtful digit

» c)all the ateuiately known and all the doubtful digits

ANSWER KEY)|

b d c d b c c b c
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1.2 What is the difference between base quantities and derived quantities? Give three
examples in each case. (K.B) .

Ans: DIFFERENTIATION - [&
Differences between Base and Derlved quartities are as-failows:

nllllﬁmﬁﬂm_

______an'*lﬁﬂ_‘___
e The gujantities on-the Lasis of shishi| ¢ “_Ali—the quantltles which can be
othe; | quanttties(arg | exnresgea; ere’|”  described in terms of base quantities,
 knownias, base quaniities ! are known as derived quantities.
rYIERRTAIER Unit
= [ [, The'=units used to describe base | e The units used to describe derived
' J L~ quantities are called base units quantities are called derived units.
' Examples
e Length e Force
e Time o Area
e Mass e Volume
o Temperature  Density

1.3 Pick out the base units in the following:
Joule, Newton, kilogram, hertz, mole, ampere, meter, Kelvin, coulomb and watt. (K.B)
Ans: BASE ANTITIE
Following are the base quantities in given above:
e Kilogram (unit of mass)
Mole (unit of quantity of substance)
Ampere (unit of electric current)
Metre (unit of length)
e Kelvin (unit of temperature)
1.4  Find the base quantities involved in each of the following derived quantities:

(K.B+U.B)
(a) Speed (b) Volume (c) Force (d) Work
Ans: (a) SPEED

Formula:

Speed— distance / time
Unit: mst
Base Quantities Involved:
Following are the base quantities involved: 1
. Length : AN Y By ’
° T|me — ! ._. = = Y 9 .... [ ...- A =

V) “varome L VYT

Formula:
Area = '-°1ghxw-r*1'wxwe1gh
Unit: I A :

Base O 1antities hvoi red:)
_ Fallcwing s the\base qqantlty involved:

- .. g |.. ..1} "\ l prgl”
NI NV A () EORCE
\ Formula:
F=ma
IN = 1kg x1 ms
IN = 1kgms™
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Unit: kgms™
Base guantities involved:
Following are the base quantities involved: L I
J Mass _ N
. Length ~ Wiw' _ N ey
° Time ) - Ak L L T A |
\ (d) .\ WCRK-
Formuia: ' T Rl
\Vorl cone\=force x displacement
oo RN | A2 s
WY N - D = 1 Nx1m
- = 1kgms?x1m
U = 1 kgm? s

Unit: kgm?s2=J=Nm
Base Quantities Involved:
Following are the base quantities involved:

o Mass
. Length
o Time
1.5  Estimate your age in seconds. (K.B) (LHR 2014, 2015, 2017)
Ans: AGE IN SECOND
Solution:
Given Data:
Let present age = 15 years
To Find:
Age in seconds = ?
Calculations:
We know,
Days in a year =365
=15 x 365 days
Age in hours = 15%365%24 hours
Age in minutes = 15x365%24x60 mins
Ageinseconds = 15x365x24x60x60 s P -
Ageinseconds  =473040000s e [y (A
Result: W N[ (O, \o~=~
I am 15 years old &nd my '_'-§g1e.-“'in—] ARERIRR R {1
seconds-iz 473040000, 0f 4, 73 /% ..LO?I:_. b e
5, L8] A\ “INfHett Fuie ST units have played in the development of science? (A.B) (LHR 2013)
“Ars!  Given on Page # 06 Long Question Q.2 TOPIC 1.2
1.7 What is meant by Vernier constant? (K.B+U.B) (LHR 2014, 2015)

Ans: Given on Page # 15
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1.8

Ans:

1.9

Ans:

WIRNS

Ans:

1.11

Ans:

1.12

Ans:

1.13

Ans:

11

1.2
Ans:

- Ve [Knowy, !
s driors ,—-J.U

What do you understand by the zero error of a measuring instrument? (K.B)

(LHR2017)
ZERO ERROR [

The error in a measuring instrument due 3 non-unifari-or virangy| markid r*.adu:‘uon

due to which a measurement may b lessor dreater ‘fiar, a "'[L aI meastirzinent is called

zero error of the measuring irstruizizng. [

Why is *h Use of zerg errar neqessaly, ira maaswiiiig mstrument’) (K B) (LHR2013)

\ IS OF ZERGERROR

Use of zet! erar i5 vefy \necessary in measuring instrument, if we ignore zero error in an

inztiyment icur riezstrement will become doubtful. Zero error leads us to zero correction

ihet' Inakes-our measurement more accurate.

vwhat is a stopwatch? What is the least count of a mechanical stopwatch you have

used in the laboratories? (K.B+U.B+A.B)

Given on Page # 26 Long Question Q.2 TOPIC STOP WATCH

Why do we need to measure extremely small interval of times? (K.B)

SMALL INTERVALS

We need to measure extremely small intervals of time to analyze and record instantly

varying quantities like heart beat etc. Moreover, when we divide a long spell of time into

small intervals while taking measurement it increases our accuracy.

What is meant by significant figures of a measurement? (K.B) (GRw 2013)

Given on Page # 29

How is precision related to the significant figures in a measured quantity? (K.B)

PRECISION

An improvement in the quality of measurement by using better instrument increases the

significant figures in the measured result. More significant figure means greater

precision. e.g. measurement of Vernier callipers would be more precise than a metre rule,

therefore measurements taken by Vernier callipers would have more significant figures

than that taken by metre rule.

NUMERICAL PROBLEMS (U.B+A.B)

Express the following quantities using prefixes.
(@) 5000 g

(b) 2000 OOO W

(© 52 x 1070 kg

(d) 225x10%s G~
Solution: ~ NN ~
(@ 5000g=5x103g= 5kg L ey VAN N

(b) 2000 OOOW 2X AT W =220~ 4 |
(c) 52x10 kg 5.2\ 40y - Olcxlogg'-“"-‘xm“g Sﬂ,tg
(d) 25 X108 552,25 5 1% 2 1088.="225 X 16° s =225 u s
How aiz fhﬁ priefixes Micry; Naro and'pIco relate to each other?

Bt EL__ML‘QN JE;_-WEEN BEESWEEN NANO AND MICRO

l__'___ r

dhaiio =10°x10°
Since 1micro = p= 10°®

So, |1nano =10"micro
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1.3

14

1.5

RELATION BETWEEN PICO AND MICRO

We know
1 pico = 10t e

1 pico = 10"° x 10‘6 _ S0\ [ 7
Sincelmicro = p= 10" -~ — W e

So, |1pico =10"°micro
' RF._;-\TJO'\ PETWEER.PICC AND NANO

We kn: w; |

1 pico % 107*
10igp = % 1013 % '1.0°\
Sirice 1nang '=4i="10

ilala
8v, [Lpico =10"nano

Your hairs grow at the rate of 1mm per day. Find their growth rate in nms™.
(LHR 2013, GUJ 2015)

Solution: So by putting values,
Given Data: -3
Given growth rate of hair = 1mm _ b0 T =1 10°x10ms*
To find: =0.1157x10"ms™
~ Growth rate of hair =? (nms™) —11.57 %102 x107" ms™
Calculations:
Given Growth rate of hair = 1 =11.57x10°ms™
mm per day =11.57nms™ (..10"° = nano)
~_1mm
- @ Result:
Since, 1mm=10°m Hence, the growth rate of 1mm per
1day = 8.64x10* s .
Rewrite the following in standard form.
(@) 1168x 10%
(b) 32x10°
(c)  725x10” kg
(d) 002x10°
Solution:
(a) 1168 x 10%" =1.168 x 10°x 10%" = 1.168 x 10 TN e
(b) 32 x 10° = 3.2 x 10" x 10° = 3.2 x 10° — 2 e
(c) 725 x 10° kg = 7.25x10°x 10°x 10° % 7.25 g7 | "~ (NN | [ &L 00—

(d) 0.02x 108 =2.0x 102108 £ 20 x =41\ |
Write the following quan |t.°° |r tanjaro fcr'n )\

(@) B400km -

(b) tio o0C ke, (4 4L T \

(c) . ot 70)0(,0 ma (‘“pced of light in air)

(d’, sncor ds I7-a day

W BhiLLich

(@ 6400 km = 6.4 x 10° km

(b) 38000 km = 3.8 x 10° km

(c) 300000000 ms™*=3.0x10°ms*

(d) 1 day = 24 hours = 24 x 3600 s = 86400 s = 8.64 x 10* s
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1.6

1.7

1.8

On closing the jaws of a Vernier Callipers zero of the Vernier Scale is on the right

main scale division. Find its zero error and zero correction - s
Solution: [ |/
Given Data: . — AT L\

Number of divisior, of Vernien Stateccinciding' = h = 4!

L ezsi Count of"eri ie! t,rllioei, =_.C =2 a0Lem
To Fir'd:/ '

/e't efmoriziz £ Y
Z ero ccriection'='Z.C =
Z:nxLC

Putting Values

Zero error =4 x 0.01 cm =0.04 cm
As zero of the Vernier scale is at the right side of the zero of the main scale so zero error
will be positive.

Zeroerror=2Z=+0.04 cm
So, Zerocorrection=2Z.C=-0.04cm
Result:

Hence, If 4™ division of VVernier scale coincides with one of the main scale
divison then zero error will be + 0.04 cm and zero correction will be —0.04 cm.

A Screw Gauge has 50 divisions on its circular scale. The pitch of the Screw Gauge

is 0.5 mm. What is its Least Count? (LHR 2013)
Solution:
Given Data:
No. of divisions on circular scale =n =50
Pitch =0.5 mm
To Find:
Least Count=L.C=?
Calculations:

pitch of screw gauge
no. of divisions on circular scale

Least Count =

Putting values,
_0.5mm

=0.01mm=0.001cm : p
Result: o [ ] \ L=

Hence, A screw gauge hqving 5o dii/ smn» orh ity (,irtuie‘ >Calt-: and 0.5 mm
pitch WI|| have 0.01 mmi oif Q:010., CT Ieaet eourh ' - LJ

Which o ihe ionowmg quantrtie l a\ e +hree S|gn|f|cant figures?(LHR 2015, GRW 2015)
a. 3.0066m 14 .
r 0100309 kg A

£.05,)-20"" kg

' ,4_ 2001 s

Solution:
Options (b) and (c) have 3 significant figures
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1.9

1.10

What are the significant figures in the following measurements?( LHR 2015, GRW 2015)
(a) 1.009 m (b) 0.00450 kg (c) 1.66 x 10’ kg (d) 2n

Solution: -

(a) 1.009 m has 4 significant figures. A NN O

(b) 0.00450 kg has 3 significant fiquies. — 11 | | 1L L L g

(c) 1.66 x 10" kg has 3 siqnificariTigures. | YAVY W )

(d) 2004.sihés 4 sionifivant! figures. ')

A chogaiate \Wirapner lis | €. 7 emlpny arid 5.4 cm wide. Calculate its area up to

reasoneblzinurnbir 01 siariificant figures. (GRW 2013, LHR 2014)
Sululior):
Erieniata
Length of chocolate wrapper =1 =6.7 cm
Width of chocolate wrapper =w = 5.4 cm
To Find:
Area of chocolate wrapper = A =?
Calculations:

Area =length x width
By putting the values we have
Area =6.7cmx5.4cm
=36.18 cm’
As the least number of figures in given data are 2 so reasonable number of significant
figures in answer must be 2.
Result:

Hence, the area of chocolate upto reasonable number of significant
figures will be 36 cm?.
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Physical Quantities and Measurement

SELF TEST N
Time: 40 min. - MérKs.
Q.1  Four possible answers (A) (B), (C) &' (D) t0 racl quasl on ars given, inark the
correct answer. ' (6x1=6)
1. Andromeiais: W { _ -
(A) Sta=- | L s T (B) Micro scope
(C) Blariat! | |\ L L (D) Galaxy
' 1e leasecount of metre rule is:
! (A) 1 mm (B) 0.1 mm
(©)0.1cm (D)1cm
3. ImL="7?
(A) 10 cm® (B) 100 cm®
(C)1cm?® (D) 1000 cm®
4. Approximate mass of typical protein molecule is:
(A) 6%10™*%g (B) 69
(C) 3x10%g (D) 9x10 %y
5. Identify the base quantity in the following:
(A) Distance (B) Area
(C) Speed (D) Force
6. Pitch of Screw Gauge is:
(A) Im (B) 1 mm
(C)1lcm (D) 0.1 mm
Q.2  Give short answers to following questions. (5x2=10)
i. Which safety equipment a school laboratory must have?
ii. On what factors accuracy in measuring a physical quantity depends upon’>
iii. What is digital stop watch? Write its least count. _ P
iv. Define nuclear and plasma physics. e | | -
v. Convert 15 years of age-into su"-dhds : ) ' )
Q3  Answer the following questiris ir dvtal '_ (4+5=9)
a) Wi \ath a r.cécui’l i¢t C mnﬁor’“\l; ow/* 'nlure of an |rregular shaped solid is measured
by ¢ 13; | acq ment mutHO(
__h\ Y our|héik arGv at the rate of 1mm per day. Find their growth rate in nm s

ol

Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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