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l After studying this chapter, students will be abls to:

Makn masanable esEmates of value of physical quaniibes [of thoss quantifies that are discussed in
Thi bapess alihis grade].

‘Usa thae comventions for indicabng unis. a8 sat outin the 51 unite.

Expriss darived units as products o quotionts of the S base units

Analyze the homopgensity of physical equations [Through dimenelonal analysi)
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gics is the most fundamenial branch of
physical sciences., It provides the basic principles *

and laws which help to understand the mysterias of
other branches of sciences such as asironomy,
chemistry, geology, biology and health sciences,
The foos, lechniques and products of Physics
have transformed our dreams Into realities. The
comforts and pleasures added in our lives are
frutfiul  results  of sclence, lechnology and

engineering in everyday ife. ,
The information technology has entirely changed M
the outlook of mankind. The fast means of

communication have brought people of the entire Eﬁgmmm'ﬁﬁéfﬂ

world in 5o close contact that the whole world has — whather we rrulw a sand o
hecomea agnbd '.rilage‘. :




The foundation of physics depends on physical quantities in
ferms of which the laws of Physics are exprassed. Therefors,
these quantities have to ba measured accurately. These are
mass, length, fime, velocity, force, density, temperature,
alectric currant, and numerous others.

Physical quantities are often divided intc bwo categories: base
guantities and derived guantities, Derved quantities are those
which depend on baze guantities. Examples of derived
guantities are velocity, acceleration, force, etc. Base quantities
are not defined in terms of other physical qguantities. The base  Saiid
guantities are the independent physical quantities in terms of ~ Fariide physice
which the other physical quantities can be defined, Typical  Superfuidity

examples of base quantities are langth, mass and tima, ol e

The maaauram‘rt of a base 1;||.Mzm1;x|hr involve

1.2 HTERHATIGHALE‘I"ETEHDF UNITS Ez’m?’*‘“’

In 1960, an intermational committee agread on a set of definitions and standards to
describe the physical guantities. The system that was established is called the System

International (S1).

Sl units are used by the world's scientific community and
by almost all nations, The system |nternational (SI)
consists of two kinds of units. base units and derived
units.

Base Units

Thera are seven base units for physical guantities
namely: length, mass, time, temperature, sleclric o
current, light or luminous intensity and amount of “W
substance (with special reference to the number of W /-\
partickes). Prefixes such as milll, micrg, kilo,
used with them to express smaller or larger guan

<§F &*c & | me
The names of base urits for t @ terumwymbdsmismdln

Table 1.1,

E(% i l"' "’IIH; i :




Derived units are those unils
which depend on the basze

units. Some of the danved m e Senes -L"m e
units are givan in Tabla. 1.2. — = T T
The units of plane angle and Plang angle o mr.t Mm
solid angle have also besn  Solidangle seradian | e | dimensionless
includad in the list of derived  Fore newion N | kgms?

units since 1995, Wark jouiles J Hm= kg m? 5%
In addition 1o base and  Power watt W e L
derived units, the 51 permits  Electric oharge | coulamb C As

the use of certain additional ~ o pascal Pa | Nmi=kgmigt

units, including:

* The traditional mathematical units for measuring
angles (degres, arcminute, and arcsacond).

= The fraditional unlts for sta

. such as the

decibal
0
] s mrnmnnly used in ordinary life: tha litre
volume and the tonne (metric ton} for large masses.

+  Two non-metric scientific units are atomic mass unit (u)
and the electron vaolt (g},

»  The nautical mile and knot; unils traditionally used at
sea and in meteorology.

*  Theacre and hectare, commaon metric units of land area,

+ The baris a unit of pressure and itis commonly used as
the milibar in meteorology and the kilobar in
engineering.

* The angstrom and the bamn, units used in physics and
astronamy.

Scientific Notation

Mumbers are expressed in standard form called sclentific
notation, which emphys puwers of ten. The intematicnall

digit left of dsmmai 'ﬂms. the

written as 1.34?:; 1 t{"\‘
U




Muost prefixes indicate order of magnitude in steps of 1000
and provide a convenient way lo express large and small
numbers, to eliminate non-significant digits. 51 also
includes four of the other prefixes 1o accommodate
ugage already established before the introduction of 31
{Table 1.3). They are centi={107), deci-{10"), deka-{10")
and hecto-{107),

Conventions for Using Sl Units

Usa of S| units require special care, more particulardy in LN
writing prefixes. Some points io note are: 10
1. Each 51 s reprasented by a symbol ol an abbreviation, 1I:l’I
These symbols are the same in all languages, Hence,
comrect use of the symbol is very important,
For eurnpln For ampere, we shy
“amp"; for seconds “s" not “se

% P
rexample: "m’ fnr melre, “s" for second, elc,  Ageal e Bt 141"
exception "L" for litre. ::‘: 320’

4. Symbols named after scientists have initial letters e L
capital, nommal heartbasts  Bx 10

Period ol auddle

For example: “N" for newton, “Pa” for pascal, "W for  sound un::: =107
walL. raﬁamn':u 110°

5. Symbols and prefixes are printed in upright (roman)  Pariod af vibration

style regardless ofthe type style insurrounding text.  soiw o 110"
For example; a distance of 50m, P
6. Symbols donot take plural form, Approximate Values of Some
Forexample; Tmm, 100mm, 1 kg, B0 kg, Tomh i
7. Mo fullstop or dotis placed after the symbol except at Do You Know 7

the and of the sentence, u.._utrmgut..-.hm
8. Prefixis written before and without space to base unit. fan
Furexampla* “mL" notm L or*ms” not m s

cepebing 15 this eeustion 19
mh:msmn".lnm



oum:l prefixes are not allowed:
Forexample: 1yuF should ba 1 pF.
11. When base unit of multiple is raised to a power, the power applies to whole multiple
and not to base unit alone.
Forexample: 1Tkm' =1 (km} =1x (10" m)’ = 1x10" m".
12, Use negative Index notatlon (m 5'1] Instead of solidus (mis).
13. Use scientific natation, that is, one non-zero digit left of decimal.
Forexample: 143.7=1.437x10°,
14. Do not mix symbols and names in the same expression.
Forexample: metra per second oF m s"’i not metredsec o m'sacond.
15. Practical work should be recorded in most convenient units depending upon the
instruments being used.
Fnr Example: Measuremants uslng sc:raw gauge shnljd be record

AN

reading wnn one lnstrumam, ts limit of rneammanl is the amale«sl division or
graduation on its scale. Hence, every measured quantity has some uncertainty about its
value, Whan a measuremeant is made, it is taken ta the nearest graduation or marking on
the scale, You can estimate the maximum uncerainty as belng one smallest division of
the matrument. This is called absolute uncertainty. It is one millimetre on a metre rule
that is graduated in millimetras. For example, if one edge of the book coincides with
10.0 crm mark and the other with 33.5 em, then the length with uncertainty is given by

(33.5 £ 0.05) ocm - {10.0 £ 0.05) cm = (23-5 £ 0.1) cm
It means that the true length of the book. is in between 23.4 cm and 23.6 cm. Hence, the

maximum uncertainty s £0.05 cm, which is equivalent to an uncertainty of 0.1 em
Infact, itis equal lo least count of the metre rule. Uncedainty may be recorded as:

’ Absolute uncerain
Frachonal uncertainty = it inty
Measured valua

or Percentage uncartain% A @ @@m




l:h.q.lllic l.!.ea:-me-mcltb e

! nd what Is certain: with a digital scale, this is reflected in some fluctuations of
the last digit, If the last digit lucluates by 1 or 2, write down that last digit. If fluctuation is
more than 2 or so in the last digil, it may mean that the reading is being influenced by
some factor such as air currents, Regardless of the reason, a large fluctuation may
mean that the displayed digit is not really significant.

The indication of uncertainty in a recorded value has been simplfied using significant

figures. If a measuremant is recordad using tha knowledge of significant figures, thenits
last digit, which is an estimation, is an indication of the accuracy of the recorded value.

14 USEOF SIGNIFICANT FIGURES

The number of digits of 8 measurement about which we
do feel reasonably sure are called significant figures.
Infact, they reflect the usa of actual instrument used for

that measurement. YWhile uzing a ealculator, the result of
any calculation contains many digits after 1

For Your Information

o

als

?é

point. The additional dbgrls mﬂy | z
ras | ie oo *‘# of e mieem
m- ' Haight of &
@ of the Earth
R e o mmn
calculations to the correct numbers ufsngnlﬁcant ﬁgures-, mhﬂ_
Itis better to quate the resull in sclentific nolation to avoid ol "'""":
any ambiguity regarding the number of significant figures. iy Wiy .
For example, waighing the same object with different g 8 Diatance 1o the
balances: tharkcs
Electronicbalance : mass=3.145+0.001g Order of magnitude of seme
v distances
Lever balance r mass=3.1x0.1g

Usually, the uncerainty £ 0.001 g or 0.1 g is dropped, and it is understood that the
number quoted has an uncertainty of at least 1 unit in the last digit. All digits which are
guoted are called significant figures. In any measuramant, the accurately known digits
and the first estimated or doubtful digit are called significant figures. Proper use of
significant ﬂgures BnsLres H'nat We mn‘ecl!y represent the unmnarnty al our




ing vnth significant figures
(i) Counting significant digits

{a) Al digits 1,2,34,5,6,7,8.9 are significant. However, zeros may or may not be
significant. In case of zeros, the following rules may be adoptad:
(b}  Azerobatwaen two significant figures is itself significant,

{4] Leros tothe left of significant figures are not significant, For exampla, none of the
zaros in 0.00467 or 02.59 s significant.

{d)  Zerostothe right of a significant figure may or may not be significant. In decimal
fraction, zeros to the right of a significant figure are significant, For example,
all the zeros In 3570 or 74000 are significant. However, in integers such as
B, 0040 kg, the number of significant zeros is determined by the precision of the
measuring instrument. If the measuring scale has a least count of 1 kg, then
there are four s:gmfrcant Iiguras mﬂiﬂn in snlanljﬁnndahun as 8.000 x 10° 4.:i

g}  When a measurement is\reco
figures other)
measurama

(i1} iding numbears

umber of significant figures in the product or quotient not more than that
conlained in the least accurate factor e, tha factor containing the least number of
significant figures. For example, the computation of the following using a calculator,
gives
5.348 107 » 384 = 10°
1.336 =345708802 « 10 Remamber Thumb Role

As the factor 3.64 = 107, the least accurale in the above Forealeulation of and result:

calculation has three significant figures, the answer should « Addition / Subsraction; sama

be written to three significant figuras only, The other figures  precision.

are insignificant and should be deleted. While deleting the = Mulliplication / Division: same

figures, the |ast significant figure fo be retained is rounded mm}“m of

off for which the following rules are followed:

(a) If the first digit dropped is less than 5, the last digit retained should remain
unchanged.
{b) Ifthe first digit dropped i more than 5, Il'mtﬂglun beretained isin
ic) Ifthe digit to be dropped is 5, the previows digit wi 2
by one If it Iz add and reta' ;
numhars are rounde




I:h-qllliG Magsunedpies m::n.

75 sroudedofias 438

56.8546 rounded off as 56.9 For average value of many readings:

73650 isroundedoffas 736  * Mean deviaon from an avarage
54.350 is rounded off as 4.4 « Periodic Uncertainty:
, Divide leas! comt of l:ln'lhg deviee
Fnlhwlng_ !Ihs_ I'I..Ill:!n, 'ﬂ'mcurracl answar ]nl' the by the numberof
computation giveninsection (i) is 1.46x 10°.
(liiy  Inadding or subtracting numbers Cuick Quiz

The number of decimal places retained in the 4 s the comact number of significant
answer should be equal to the smallest number of  figures for 2.0054 m, 0.03030 m,
decimal places in any of the quantities being added  40,0m, 0.5m, B.20x 10" m.
ar subtracted. In this case, the number of significant  2,Give the answar to the approprate
figures is not important. It is the position of decimal  number of significant figures,
that matters. For example, suppose we wish to add Mm*mmq»sd.i k37
the following quantities expressed in metres. ﬂ Soear
] 721 (i) LTy,

m 4, Giva thn answer o the appropaate
: nmﬁsbﬂmmmpm

= 8.1273 245510’ MR Z.46m [ 3.6m=?

5.5m 8.13m

In case ([}, the number 72.1 has the smallest decimal places, thus the answer is rounded
aff to tha same position which [s then 75.5 m. In case (i), the number 4.10 has the
smallest number of decimal places and hence, the answer is rounded off to the same
decimal positions which isthen 8.13m.

Limitations of Significant Figures

Significant figures deal with only one source of uncertainties that inherent in reading the
scale. Real expenmental uncerainties have many contributions, including péersonal
errors and sometimes hidden systematic errors. One cannot do better than that what the
scale reading allows, but the total uncerainty may well be more than what the significant
figure of the measurements would suggest.

1.5 PRECISIONANDACCURACY

The terms precision and accuracy are frequently used in
physics measurements. They should be distinguished mrm Liss
u:la:nrl;o‘u| T‘hepractslm nl'a measurament is damrrnh'badbyﬁu AMEE

'& emantiothe exacl g ptadvauanfaphﬁlcalquantllr
e frac! "?‘“‘ grcentage uncerainty. The smaller the fractional or




e lage UHCE'HEJI‘IIM the more accurate is (he [EEERYTTRTN ferTrRetIte

measurement,

For example, the length of an object is recorded as o
25.5 cm by using a metre rule having smallest divigion in
millimeatre. ks precision or absolute uncertainty (least
count)=+£0.1 cm,

Fractional uncertainty = 2‘;;‘;’:‘1 =0.004

Percentage uncertainty = 2{15.151:;; «100= 0.4%

Another measurement taken by Vemier Callipers with
least count 0,01 cmis recorded as 0.45 cm, It has precision ®
ar absolute uncartainty (least count)= + 0.04 cm. "

i — 0.1 cm
E ' a — T B all?
ractional uncertainty e
Percantage uncerainty = 2.1
9 oy 045 ¢
Thus, the reading 25.5 cm taken

less pracise bul is mop af
uncertainty or ermor,

measuremeant which is important. The smaller a physical
guantity, tha maora precise instrumeant should be wsed. Hara
e measurement 0,45 om demands thal a more praciss

count 0.001 cm, should have been usad. Henca, we can
conclude that:

A precise measurement is the one which has less
precision or absolute uncertainty and an accurate
measurement is the one which has less fractional or
parcentage uncertainty.

We can never make an exact measurement, The bast we
can do s o come as closa as possible with in the limitation g
of the measuringinstrument. '

1.6 ASSESSMENT OF TOTAL
UNCERTAINTY IN THE FIHM. I.I
mia gal Cimenio (1657

= 6Ty, In Flarance, They cortained
||"| lhﬁdmhmuﬂm.lﬂmﬂhr




Eh.-pl-iG Mg urediies ma.

For your information

Abealute uncertainties are addad, For example, the A e

distance between two positions x, = 154 £ 0.1 cm colours-cyan, magenta, yallow
and x, =25 6cm £ 0.1 em |s racarded as: and black ko produce the entine

i : I T range of oolours. All the: colours
A da x,l,-‘lﬂ.z * D.Zcm- i this book have besn made
and addition of two lengths is: from just thesa four colours.

f,=85+0.1cmand {,=12.6+ 0.1 cm recorded as.
P=f+0=21.1¢20.2cm
2. For multiplication and division

Percentage unceriainties are added. Forexample, the maximum pessible uncertainty in
the value of resistance R of a conductor determinad by the potential diference Vapplied
across the conductor resulling in current flowing through it is estimated as under:

Let V=34201V Thuml:l Rule for Total Uncedaiity |
I = D.6B£0.05 A :

The value of B will be writtern as:
34V

For your information

A= gema - oom | Teavelume ofigns
Hence, R = 5.0+ 0,5 chms, uncerainty being anestimate  Moan to Earth 1 min 20's
anly, Is recarded by one significant figure. Bun o Earth Bmin 205

3. For Power Factor i ol Shz0s

The percentage uncertainty |s multiplied by the power factor in the formuda. For
examgle, the calculation of cross-sectional area of a cylinder of radius r= 1.25 cm using
formula for Area A = o s given by the %age uncertainty which is A = 2 x %age
uncertainty in radius 7. As uncertainty is mulliplied by power factor. it increases the
precision demand of measuremant, When the radius of a small sphere is measured as
1.25 cm by Verniar Callipers with least count 0.01 cm, then

The radius risrecorded as r=1.259+£0.01cm
Seage unceralnty inradius ris

Total percentage uncertainty in area
Thus



ThusHhe resull should barecordedas A= 4.9120,08 cm

Example 1.1: The length, breadth and thickness of a metal sheet are 2.03m, 1.22 m
and 0.95 cm respectively. Calculate the volume of the sheet correct up to the
appropriate significant digits.
Solution: Given Length f=2.03m

Breadth b=122m

Thickness  h=0.85cm=0.95x10"m

Volume V=Eubxn=2.03mx122mx0.9511n'=rri

=2.35277x10° m’
As the factor 095 cm has minimum number of significant figures equal to two, therafore,
volume is recorded up to 2 significant figures, hence, V=2.4x10°m"
Example 1.2: The mass of a metal box measured by a lever balance is 3.25 kg. Two
gilver coins of masses 10.01 gand 10.02 g measured by a beam balance are 3 .-:--::-‘ﬁ\
What is now the total mass of the box correct up to the appropr @‘
o)

Solution: O

Total mass when silvercoins arss i ‘ +0.0%001 kg + 0.01002 kg
? = 3.27003 kg
- y --.: ﬁhﬂ.hﬂﬂgﬂﬂd&ﬁMphﬁaﬂ,henm'mm
N » e D

»orted o 2 decimal places which is the appropriate precision,
Totalmass = 3.27 kg
Example 1.3: The diamater and langth of a metal cylinder measured with the help of
Vernier Callipers of least count 0.01 cm are 1.25 cm and 3.35 cm, respactively.
Calculate the volume Vofthe cylinder and uncertainty in it,
Solution:  Given
Diameter d=1.25 emwith least count 0.01 cm
Length f=3.35 cwith least count 0.01 cm
Absodute uncertainty in length =0.01cm
Yage uncertainty inlength =(0.01 cm/3.35cm) =100 = 0.3%
Absolute uncertainty in diameter  =0.01 cm
Yhage uncertainty in diameter ={0.01em/1.25¢em) » 100=0.8%
As Volume mari=xn !

Total uncertainty in V= 2 (%age uncertainty in diameter) + (Jage Uncertain ﬁ@l}
@
Then

Thus
where 4,11 cm 2.3 ke




QUANTITIES

Any physical quantity can be described by certain
familiar properties such as length, mass, lime,
temperature, electric current, atc. Thesa measurable
properties are called dimensicns. Dimensions deal with
the qualitative nature of a physical guantity in terms of
fundamental quantities. The quantities such as langth,
depth, height, diameter, light year are all measured in
metre and denoled by the same dimension, basically
known as length given by symbol L written within square
bracket [L]. Similary, the other fundamental quantities,
mass, lime, eleclric current and lemperalure are
denoted by specific symbols [M], [T], [A] and [8],
respectively, Thesa five dimansions have been chasen
as being basic because they are easy to mea
expariments.

The dimensions of 3 oF-gar e [ndicate hew They
are :rala!edmtheb%‘ \‘L% a
ﬂfﬁ.ll‘l Ia 4

1:

e B a combinaticn
s, For example, speed v is
n-metres per second, 30 it has the

dimensions of length [L] divided by time [T ].

V= [LT= LT =17
Astha acceleration a = A/ Af
Dimensions of acceleration are

[E]=[¢ [TI= LT [TI=ILT]
Also, dimensions of force can be written as

[F1= [ [al= (M LT "] = [MLT"]
By the use of dimensionality, we can check the
homogeneity (correctnass) of a physical equation, and
alzo, we can derive formula for a physical guantity.
Homogeneity of Physical Equations
Correctness of an equation can be checked by showing
thal the dimensions of guantities on both sides of the

equation are the same. This is known as pri
homoganeity.




can be ignored. By putting the dimensions of both sides
of the equation:

[S1= [E0t"]
Writing the symbals of dimensions [L]= [LT*] |'I'2]

[L]= LTT7)
ar [L)= L]

Thiz shows thal dimensions on both sides of eguation
are the samea, therefore, the aquation is dimensionally
correcl

D&rh;aﬂm of a Formula

Dimensionality can he-ysad o d o d .
for a physical quan Sl
, ypeEnds

factors onwhi : =
Wﬂm a formula for the centripetal force required to keep an object
m aleng a circle with uniform speed. Assuming that centripetal force depends on

mass of the object, radius of the circle and uniform speed.
Solution: As force depends on mass m of the object, radius rof the circle and uniform
spead v,
Famyvr
F = (constant) m™V'E .. —_—
where the exponents [powers) a, b and ¢ are to be determined. By the principle of
homogeneity, the dimansions on both sides of the equation should be the same, Since,
constant has no dimension so by ignoring it, we write the above equation in terms of
dimensions as,
F1 = [m1v]iF]
[MLTT] = [M]UT L]
MLT] = W°]ILT L
[“LT-:I o MLH‘T-.I —Il’li!ib;-i,lppn i




Solving the above equations, wehavea=1,6=2, ¢=-1

Putting the values of a.b and ¢ in eguation (i), we have
F=(constant) mv'r
or F ={::mstmtjmv2.r'r
The numerical value of the constant cannct be determined by dimensional analysis,

However, it can be found by experiments. In the above equation, numerical value of the
constant happenstobe™1", sothe equation reduces to:

E=mis
Limitations in Dimensional Analysis

The dimensional method cannot Identify whera an equation is wrong, Eve
aquailnn |spmvad mrrecl w&c&m only say the squatmn mlght e

|@ Multiple Choice Questions

Tick (+) the correct answer.
1.1 The purpose of study and discoveries in Physics s,
(a) the probing ofinterstelar spaces
(b}  the betterment of mankind
(e) thedevalopmant of destructive technology in warfare
(d) developmentin aesthetics for the world

1.2 Thelength of a steel pipe s In between 0.7 m 1o/ 0.8 m., Identify from the following. the
apprapriata instrument to be used for an accuracy af 0,001 m,

(@) Amicrometer screw gauge (b) Ametrerule
(B} Atenmetres measunngtape (c)  AVemier Callipers
1.3 The diametar of a steel ball is measured using a

Vearnler callipers and its resding is ghown in the
figure. Whal is the diameler ol ha s ,Eal bll?

(a) 1.306m ;
(c) 1.40cm d‘?




140 ¥Pha figure shows the reading on 8 micromeatar Sy
gauge used o measure diameter of a thin rod. One
completa tum of the imble iz 0.50 mm and thera are
50 lines on the circular scale. The diameter of the rod is:

{a) 3.67 mm (b} 3. 17 mm {er 4.17mm {d) 4.20mm
1.5 Thenumberof significant ligures of a measuremant are dafined as:

{a) they reflect the accuracy of the observation ina measurament

{c) they are the figures which are reasonably reliable

{d) they are the accurately known digits and the first doubtful digit of a

measurement

(c) allofthe above
1.6 The numberof slgnificant figures inthe measured mass 25000 kg is

(@) two (b} three {c) four {d) Ihre
1.7 Thesum1Zkg+2.02 I-cg +5 1 kg sccording tnapnm'n & Pk @

F 9.12 kg

{a) 19kg |
5-0.07268) Is:
(d) 0.15332

: (d) 4.6

1.10 The answer to the mathematical division [45 2 + 6.0) in apprapnate number of
slgnificant figures is:
{a) 7.5 by V.53 {c) 7.533 (d} 7.5333

1.1 Thia anzwar o tha fallewlng malhematical aparation 244 m & 100 &7 5.0 m 1o tha
appropriate number of significant figures is;

{a) 48BOm (b) 4900m {c) 4.88x10°m  (d) 4.9x10°m
1.12 The ratioofthe dimensionsofforce and energy i3
fa) T by T fe) L @ LU

1.13 |dantify which pair from the following does not have identical dimensions.
{a) Workand lorque
{b}  Angular momentum and Planck's constant
{c) Momentofinertia and moment of force
{d} Impulze and momentum

1.14 The following figures are o
Vemsr c:allpars




.12} shows Ihe reading when a solid cWlinder is placed hﬂm BaEn le jaws, ihﬂ
length of the evlinderis

{a) 3.26cm (b} 3.30cm (¢} 3.34cm {d) 4.20cm
1.15 Theleasi count of aninstrumant determines
(a) precisionof a measurement
{c) accuracyofa measurement
{e) fractional uncartainty of a measurement
{d} percentage unceriainty of a measurement
1.16 A measuring 1apa has been graduatad with a minimum scala division of 0.2 cm,
The allowed reading using this tape may bea

(a) 805cm (b) 80.6cm {c) 80.65cm (d) BO0.Tcm
[] Short Answer Questions E]

{I} ML'HFI‘j'th di'l’ld'l 0 Sevard
1.2 Howis the Soala e

Whatis e Ve 7
M@r nurnt:-arainmmmf cnotation,
1437 {b) 206.4x10°

1.5 Write the following numbers using correct prefixes:

(a) 580x10°g (b) 0.45x10°s
1.6 Kinetic energy of a body of mass m moving with speed vis given by 172 mv'. What

are the dimensions of kinetic energy?
1.7 How many significant figures are thare in tha fellowing measuramants?

(i) 3ITkm (i) 0.002953m (i) 7.50034cm  (iv) 200.0m
1.8 Write the dimensionsof: (i) Planck's constant (i} angular velocity

[@ Constructed Response Questions [ |

1.1 Why do we find it useful to have two units for the amount of a substance, the
kilogram and the mola?

1.2 Three students measured the length of a rod with 8 scale on which minimum
division is 1 mm and recorded as: (i) 0.4235m (i) 0.42 m{ﬁl}ﬂ 424 m. ‘\"‘
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we datermine dimensionsof P7?

1.5 Whalis the least count of a clock if it has;

(a) Hour'shand, minute’s hand and second’s hand
(b} Hour's hand and minute's hand

1.6 How can the diametar of a round pancll ba measured using metre rula with tha

same sccuracy as that of Vemier CallipersT Describe.

1.7 How would be the readings differ if the screw gauge is used Instaad aof a Vermier

1.8 Write the correct reading of the length of a solid

Callipers to measure the thickness of a glass plate? g»

cylinder as shown in the figure if there is an error
of +0.02 cm in the Vermier Callipers.

1.9 Thare are 50 divisions on the circular scale of a screw gauga Il lha haa %I@gﬁ
glse zero arror as the znd dwlsmn ¥ sl
caincides with the da!mum lina anfze sl

below the da hat

as measured
figure?

thy a dimensionless quantity? Give one example,

student uses a 3Crew gauges to determine
the thickness of & shest of paper. The
student folds the paper threa times and
measures the total thickness of the folded
sheat, Assume that thare is no zaro arrar in
the screw gauge. The reading of screw
gauge is shown in the figure, Find the
thickness of Ihe sheet.
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1.12 Round off each of the following numbers to 3 significant figures and wnte your

anawer in scientific notation.
{a) 0.02055 (b) 4856.5

'@ Comprehensive Questions |

What is meant by uncertainty in 8 measurement? How the uncertainty in a digital
Fﬂstnumanl Is indicated?




period of a simple pendulum?
ik} The mass of a solid cylinder iz 12.85 g. s length is 3.35 cm and diameter is
1.25 om. Find the densily of its material expressing the uncerainty in the
dansity.
1.4 Explain with examplas the writing of physical guantities info their dimensions. Wrile
its two benafits.

1.5 Check the homogeneity of the relation;

A
V= I
where vi5 the speed of ransvearse wave on a stretchad stnng of tension T, length ¢
and mass m.

@ Numerical Problems [

is the distance that light travels in one year, If 5

one light year in metras? ’ aO V

(Ans:{a)3.2x10"s(b) 3.1 x 107" years)
1.3 The length and width of a rectangular plate are measured fo be 18.3 cm and
14.60 cm, respectively. Find the area of the plate and siate the answer to corecl

A\ms— what is
fhs 2.5 10" m)

number of significant figures. {Ans: 26T cm’)
1.4 Find thesum of the masses given in kg up to appropriate precision:
(Il 3197 (i) 0.068 (i) 13.9 (W}3.28 (Ans:20.4 kg)

1.5 The diameter and length of & metal oWinder measured with the help of a Vemier
Callipers of least count 0.01 cm ara 1.22 em and 5.35 cm respactively. Calculate its
volume and uncertainty in it. (Ans:B.2=0.1cm’)

1.6 Show thal the expression v, — v* = 2a3 is dimensionally correct, where v is the
initial velocity, ais the acceleration and v, s the velocity after covering a distance 5.

1.7 Showthat the famous “Einstein equation” E = mc’ is dimensionally consistent.

1.8 Derive a formula for the time period of a simple pendulum using dimensional
analysis. The various possible factors onwhich the ime period Tmay depend are:

(i) lengihofthe pendulum /

{ii) mass ofthebobm @O@@

(i} angle Awhich the thread ma S it w
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