CHAPTER - 1

Units and Measurements
A Td AT

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

1. MKS System

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

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

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

Fundamental Units:

S; No. | Physical Quantity SI Unit Symbol
1 Mass Kilogram kg
2 Length metre m

3 Time second ]

4 Electric current ampere A

5 Temperature kelvin K

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

1 Plane angle radian ra

2 Solid Angle steradian sr

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

Principle of homogeneity of dimensions: A physical

equation will be correct if the dimensions of all the

terms occurring on both sides of the equation are
the same.

Applications of dimensional analysis:

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

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

* To check the dimensional correctness of a given
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physical relation. This is based on the ‘principle
of homogeneity’. According to this principle the
dimensions of each term on both sides of an
equation must be the same.

* To derive physical relations.

Limitations of dimensional analysis:

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

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

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

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

Rules for determining number of significant figures:

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

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

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

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

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

(vi) All zeros to the right of a decimal point and to
the right of a nonzero digit are significant e.g.
0.06020 cm and 30.00 cm each contains four
significant figures.
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S. No. | Physical Quantity SI Unit Symbol
1 Mass Kilogram kg
2 Length metre m

3 Time second ]

4 Electric current ampere A

5 Temperature kelvin K

6 Luminous intensity candela cd
7 Amount of substance | mole mol
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MULTIPLE CHOICE QUESTIONS:
agﬁwq"ltr e

1. Which of the following is a dimensionless
quantity?
a. Time b. Mass
c. density d. angle

%ﬁmﬁﬁaﬁtmmwwmm
?

a. AT b. gcIAA
Cc. HUdca d. @

2. What is the dimension of velocity?
a. [MLT] b. [LT7]
c. [LT] d. [T]
A F1 AT T4 2
a. [MLT] b. [LT]
c. [LT] d. [T]

3. The dimensional formula of force is:
a. [MLT?] b. [MTL2T2]
c. [MT? d. [ML'T?
I &7 oA F41 &
a. [MLT? b. [ML2TZ]
c. [MT? d. [ML'T?

4, The dimensional formula of work done is the
same as the dimensional formula of:

a. Momentum b. Power
c. Energy d. Torque
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a. Ha b. afea c. d&X HI FHIROT

c. Feff d. o 3mgor d. I & Fefr
The dimensions of Planck’s constant (h) are: 10. Match the following physical quantities in
a. [ML2T] b. [MLT? Group 1 with their dimensions in Group 2.
c. [MLT] d. [MIL°T?] GROUP 1 GROUP 2
e Agas (h) i T a3 F1r §:

o 1. Work d W), E U) | A. [ML2TS
a. [MLZT] b. [MLTZ ork done (W), Energy (U) | A. ML
c. [MLT] d. [ML3T? 2. Power (P) B. [ML'T]
What is the dimension of angular velocity? 3. Momentum (p) C. [ML*T?]
a. [MLT] b. [MLT] 4. Modulus of elasticity (E) D. [MLT]
c. [MLT] d. [M'L°TY 5. Dynamic viscosty (1 R

. Dynamic viscosity (M . T

Fofir 3o 1 T ¥7 Fr 87
a U b, [LT] a. 1-(C), 2(A), 3-(), 4-(E), 5B)
C. [LT] d. [T-1] 1'(A)= 2‘(0)7 3‘(D)7 4‘(E)= 5'(B)

Which of the following quantities has the

b.
c. 1-(C), 2-(A), 3-(E), 4-(B), 5-(D)
dimensions [M° L° T ] d

1-(D), 2-(E), 3-(B), 4-(A), 5-(C)

a. Densit b. Stress

> ) wE 1 3 Preiataa st Rt &1 a6 2
c. Strain d. Strain Rate =~ 3?!?]? S T % ey e =3
R disFaaRrar R ML T
a. Hedcd b. wdieel uHE 1 HHE 2
c. fagd d. faspdr &2 1. T I T (FS).(W) A. [ML2T9]
Which of the following equations is not . i
dimensionally homogeneous? 2. 54 (P) B. [ML'T]
Consider standard symbols for quantities. 3. @a9 (p) C. [ML2T?]
a. Force (F =m x E_] ) y 4. SITEYAT & A9 (E) D. [MLT]
b. Heat Loss due to friction.hf = (f L V2/ (2 g d) :
c. (Torque = F x Distance) 5. FAREYAN(AEA) Tome (W) E. [ML'T?]
d. None of the above a. 1-(C), 2-(A), 3-(D), 4-(E), 5-(B)
fafaf@a & & i a1 g dfT ww @ b. 1-(A), 2-(C), 3-(D), 4-(E), 5-(B)
WATAT T8t 872 c. 1-(C), 2-(A), 3-(E), 4-(B), 5-(D)
AEE & QAT AFE gdiw W AR #1) d. 1-(D), 2-(E), 3-(B), 4-(A), 5-(C)
a. (eI F=mx a) 11. What is the dimensional formula of angular
b. (a¥or gfaat hy = (F L V2/ (2 g d) mOmK/I"Lt;'T":? L LT

ITEOT a. - . -
. (3 3T = F X g c {MLT"]] d {M-1L3T]2]
d. 3 ¥ S o G - '

. N . . POy 37 +1 T g7 Far 82
Which of the following is a dimensionless a. [ML?T] “b [MLT?]
equation? ) » ' 1 3
a. Reynold’'s equation ¢ MLTT] d. ML
b. Eulers equation 12. The dimensio_n of the universal gravitational
. constant (QG) is:

c. Weber's equation a. [ML:TY b. [M2L2T]
d. All of the above c. [MLeT? d.  [M2L3T?]
famafaf@a & & sl @1 ve RERe g R T fraais (G).# R T &
L a. [MLiTY b. [M2L2T]
a. YdAles &I FHRIOT c. [M'L3T? d. [M2L3T7

b. JeR I FHIHIOT
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13. Which of the following quantities has the
same dimensions as impulse?
a. Force b. Momentum
c. Work d. Power
famafaf@a & & frw sifas ofr @1 el 3,
maw & Al g7 & v 87
a. do b. &dr
c. I d. ofFa

14. The dimension of pressure is:
a. [MLT'T] b. [M'L'T?]
c. [ML'T? d.  [M'LT'TT]
g & Rl g7 oF=m
a. [ML'T] b. [MT'L1T?
c. [ML'T? d. [M'LTT]

15. Who introduced the concept of dimensional
analysis?
a. Mary K. Gaillard b. Galileo Galilei
c. Luigi Galvani d. Joseph Fourier
el g faeervor #r srauron Faa gwdd #1?
a. A &. Fams b. drenferar el
c. ol derarir d. S% HRI

16. What is the dimension of electric charge
(Q)?
a. [ML3T79] b. [MLT?
c. [MTT] d. [AT]
faega 3maer (Q) =1 faefir g7+ @2
a. [ML3T?] b. [MLT?
c. [MT1] d. [AT]

17. Which of the following is not the name of
physical quantity?
a. Kilogram b. Density
c. Impulse d. Energy
fArafaf@a & @ Fia ar sifas afdr &1 am a8 2
a. fratam# b. ®slcd
c. 3MaIr d. e

18. Which of the following quantities has the
same dimensions as work?
a. Energy b. Power
c. Force d. Velocity
fArfaf@a # & Fa sifos ofr &1 Ry s+
& i & ga= 87
a. Far b. efFa
c. o d. adr

19. The dimensional formula of capacitance is:
a. [ML'T?A? b. [MTL'T2A?]
c. [MLT2A?] d. [ML?T*A?]

FerT-11 (ifady

20.

21.

22,

23.

24,

25.

26.

(4 )

arfar &1 e ¥ = &

a. [ML'T?A?] b. [MLT?A?]

c. [MLT?A?] d. [MTL2T*A?]

The dimensions of the speed of light in a
vacuum (c) are:

a. [ML'T?] b. [MLT?]

c. [MLTT] d. [LT7]

fovata & garer #1 aify & Rl g7 1 §:

a. [ML'T?] b. [MLT?

c. [MLT] d. [LT]

The dimensional formula of angular velocity is:
a. [LT7] b. [L2T?

c. [ML2T? d. [MLTT]

Frofir d9r @1 e ¥F F=2r

a. [LT] b. [L?T?

c. [ML?T?] d. [MLTT]

The dimension of angular displacement is:
a. [L] b. [LT]

c. [T] d. dimensionless
P Reare 1 el g3 7= &

a. [L] b. [LT7]

c. [T] d. fear IfRa

The dimensions of the boltzmann constant
(k). are:

a. [ML2T2K"] b. [ML2T2K]

c. [ML2T2K"] d. [MTL?T2K]
dieee A BIaw (kF Rl a7 7= &

a. [ML2T2K"] b. [ML2T2K"]

c. [ML2T2K] d. [ML?T?2K]

What is the dimensional formula of torque?
a. [ML?T7] b. [ML?T"]

c. [MLT? d. [M'L'T?

T 3mgaT &1 AT ¥7 7= 82

a. [ML?T?] b. [ML?T]

c. [MLT? d. [M'L'T?]

The dimension of frequency is:

a. [L'T7 b. [LT?]

c. [T d [T7

amgfea = sl g7 &

a. [L'T? b. [LT?]

c. [T7] d. [T7

The dimensional formula of electric field (E)is:
a. [ML2T3A"] b. [M'LT3AT]

c. [MLT3AT] d. [MTL3T2AT]

faega & (E) &1 Rl ¥7 = &
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a. [ML2T3AT] b. [MTL'T3A]
c. [MLT3AT d. [MTL3T?A7]

27. The dimensions of Planck’s constant (h) are
the same as the dimensions of:
a. angular momentum b. Energy
c. Charge d. Velocity
e faae (h) & el ¥ s e @
& gA+ §:
a. FolT HAIT b. el
c. 3mawr d. g

28. The dimensional formula of thermal
conductivity is:
a. [ML'T3K] b. [M'L2T2K]
c. [MLT?K7] d.  [ML'T'KT]
FEAT ATerhaT F1 AT 17 8
a. [ML'T3KT] b. [MTL2T2K]
c. [MLT2KT] d.  [M'L'T'KT]

29. The dimension of specific heat capacity is:
a. [ML'T2KT] b. [MPL2T2K-"]
c. [MLT2K7] d.  [ML'T'KT]
faflse swar aiar #r Rl @ @
a. [ML'T2K"] b. [MOL2T2K]
c. [MLT2K7] d.  [M'L'T'KT]

30. The dimensions of the gas constant (R). in
the ideal gas equation are:
a. [ML2T2K"] b. [M'L2T2K"]
c. [MLT2K-1] d. [MIL'T'KT]
mreet Aw wHiEor # wrEARF dw fAgaiw (R) &
e w7 &
a. [ML2T2K"] b. [M'L2T2K]
c. [MLT2K-1] d.  [ML'T'KT]

31. The dimensional formula of resistivity is:
a. [MLT3A?] b. [MTL2T3A?]
c. [ML3T3A?] d. [ML3T3A7]
e gferrusar &1 el g7 @
a. [MLT3A?] b. [ML2T3A?]
c. [ML3T3A?] d. [ML3T3A?]

32. What is the primary objective of dimensional
analysis?
a. To solve complex algebraic equations
b. To check the consistency of a

dimensional equation.
c. To create new units of measurement
d. To calculate numerical values accurately
R feavor 1 wafAs 337 F4r 82
FerT-11 (ifady

33.

34.

35.

36.

37.

{5}

a. SIfeoT SISO HHIHION Hl g Pl &
|

b. o Fefior Hr RAr T ST FA &
|

c. HT & A SHSAT dATT|
d. TEIHS A & e IUTAT ST

Which of the following is a dimensionless

quantity?
a. Force b. Velocity
c. angle d. Mass

%ﬁmﬁﬁr—r##ﬁaxﬁwmaﬂﬁ?ﬂ
?

a. o b. adr

c. @IuT d. Gt

In the equation F = ma, what are the
dimensions of ‘F’'?

a. [MLT? b. [MLT]

c. [ML'T?] d. [ML'TT]
FAFIOT F = ma &, ‘F & R g7 741 82
a. [MLT? b. [MLT]

c. [ML'T?] d. [ML'T]

What is the dimensional formula of density (p)?
a. [ML'T] b. [ML?T?

c. [ML3] d. [ML?

ueicd (p) & el g7 &= 372

a. [ML'T] b. [ML?2T?]

c. [MLI d. [ML7

Which physical quantity has dimensions [ML'T-%]?
a. Work b. Power

c. Momentum d. Pressure

g aiifas ofdr 1 el ¥ (ML'T7 872

a. I b. «fea

c. dfa d. a9

The formula for the period (t. of a pendulum
ist= 211\/(I/g), where ‘I' is length and ‘g’ is
acceleration due to gravity. What are the
dimensions of ‘g’?

a. [LT? b. [L]

c. [L7T7 d. [L2T1]

wmﬁmtma‘guzn\g g, STl
P war$ ¥ 3R ‘g’ Teed c@wor g1 g’ & faelr

Far &2
a. [LT? b. [L]
c. [L2T7 d. [L2T]
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38.

The quantity having the same unit in all

system of unit is
a. mass b.

c. length d.

time
temperature

a. gcdAlT b. &g
c. d«TS d. d9HAET
39. When using dimensional analysis, what does
it mean if two physical quantities have the
same dimensions?
a. They have the same numerical value
b. They are completely unrelated
c. They have the same units
d. They are proportional
Ry RAvor 1 3y w9 GHEY, I’ QA
siffas oft & T g7 @@= & af saar
FIT AT 8?2
a. 3o TCIACHS AT AT §
b. I QU T & 3T &
c. AP SHBAT THAA §
d. d ThATAT &
40. If the value of work done is 10" g cm? s?2,
then its value in Sl units will be
a. 10 kg m?s? b. 102 kg m?s?
c. 10* kg m?s? d. 10° kg m?s?
I Py I FRF FT AT 10° g cm? s2 §, ar
S| g&EAl # @S AW g
a. 10 kg m?s? b. 102 kg m?s?
c. 10* kg m?s2 d. 10 kg m?s?
41. The dimensions of the universal gravitational
constant (G) are:
a. [MTL3T? b. [M2L2T]
c. [MTL3T?3 d. [M2L3T7]
WARF Tocarpdor Agdiw (G) F el g7 8
a. [MLT? b. [M2L2T]
c. [MTL3T? d.  [MPL3T7]
42. Which Sl unit is used to measure luminous
intensity?
a. Candela (cd) b. Lux (Ix)
c. Lumen (Im) d. Watt (W)
- dgar A & fav v Sl g8 &1
3qAnT fRaT STar €2
a. s (cd). b. wFd (Ix)
c. FAA (Im). d. de (W)
43. What is the Sl unit of electric charge?
FerT-11 (ifady

44,

45,

46.

47.

48.

a. Volt (V) b. ampere-hour (Ah)
c. coulomb (C) d. Farad (F)

fega smawr 1 SI 591§ F41 82

a. drec (). b. TFRIT-ger (Ah)
c. HaFd (C). d. %us (F)

Which Sl unit is used to measure the amount
of substance?

a. mole (mol) b. Kilogram (kg)

c. Litre (L) d. Newton (N)

et Y AT AN F QT FH S| sFE FT
39T R STar €2

a. & (mol). b.
c. X (L) d.
What is the Sl unit of energy?
FoT T S| SHE FIAT &7

fhettama T (kg)
¢ (N)

a. joule (J)

b. Watt-hour (Wh)

c. Calorie (cal)

d. Newton-metre (N°m)

Which Sl unit is used to measure luminous
flux?

a. Candela (cd) b. Lux (Ix)
c. Lumen (Im) d. Hertz (Hz)

SFAfa- yarg # A9 F v 59 S| s5E F
39T fRAT STET 82

a. s (Cd). b. o (Ix).

c. o# (Im). d. & (Hz)

When adding or subtracting numbers with
significant figures, how should you round
the result?
a. Round up to the nearest integer
b. Round to the same number of
decimal places as the least precise
measurement

c. always round to two decimal places

d. Round down to the nearest integer

EF WP & Y FEIABH H AEA AT "

THE, WO oRoTE F HA quifea wwer

aifge?

a. fAdcan quite de quiifed &

b. & ¥ A H® AT & FH AHAT
TUET W quiifhd Y

C. BHIUT &I GUHC FUE! deh Ulifeh Y

d. fAeeds quiteh de quiiferd &Y

How many significant figures are

number 0.004507?

a. 2 b. 3

in the
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c. 4 d 5 55. What is the result of the following calculation,
. : sy idering significant figures: 7.6 x 2.45?
TEAT 0.00450 F fraer wrefw 31 ¥ cons
a 2 b 3 &7 a. 17.02 b. 17
c 4 d 5 c. 17.0 d. 17.025
49. In the measurement 8.56 cm, how many Eb'rm iqﬁmlalll EmltlT%i?I N #Yd W 7.6 x 2.45 Jrore
significant figures are there? 0 17.02 b 17
. oy . . .
2.56 1@1& & A9 A ﬁrcr-Tb W;F I+ §7 e 170 4 17.025
c.. 3 d: 4 56. If a measurement is recorded as 5000
metres, how many significant figures does it
50. Light year is a unit of - have?
a. time b. distance a1 b. 2
c. sunlight intensity d. mass c. 3 d 4
vner I fRae $HE 87 afy F§ AT 5000 AeX F w0 A gof frar ;T
a. WHI b. gt ¢t o s fras widw 3w §2
c. I F YA A Mgl d. gegART a. 1 b. 2
51. What is the result of the following calculation, c. 3 d. 4
considering significant figures: 4.12 x3.27 57. Match with the same dimensional formula
a. 13.184 b. 13.2 quantity.
c. 13 d 13.18 1. Force a.Latent heat
ardE awE W AR w1 gv 4.12 x 3.2 0T 2. Rotational impulse b.luminous flux
FT 9RO F4T $2 3. Gravitational potential c. Thrust
a  13.184 b 132 4. Power d.Planck’s constant
c. 13 d 1318 a. 1-¢), 2-d), 3-a., 4-b)
i ’ ' b. 1-d), 2-c), 3-a., 4-b)
52. If a measurement is recorded as 0.00350 grams, c. 1-a), 2-b), 3-c., 4-d)
how many significant figures does it have? ’
c. 4 d 5 THHATT ﬁ':frzr T aﬁi’r sitfias it &1 Aerer
I H$ AT 0.00350 IH gof fFar aram g, at =
s fraer ardw 3w §2 1.9d a.7ed A
5 .b 3 2. goif 3raer b. A garg
a. : 3. ecd fasra c.9ulg ‘
c. 4 d 5 4. =T d.wle fFade
53. What is the result of the following calculation, a. 1-c), 2-d), 3-a,, 4-b)
9.81 b. 1-d), 2-c ), 3-a., 4-b)
considering significant figures: 3.0 ?
a. 3.27 b. 3.3 c. 1-a), 2-b), 3-c ., 4-d)
c. 3.273 d. 3.2730 d. 1-d), 2¢ ), 3-b., 4-a)
; e 9T R 9.81 58. Identify the dimensional constant.
A 3?%‘? §¢ "3 O A a. Force b. Momentum
a 327 ) b 33 c. Planck’s constant d. Specific gravity
c. 3273 d. 3.2730 FH ¥ Fla e e 87
a. dd b. a9
54. How many significant figures are in the . .
number 20077 c. ol forard d. faRe e
a. 1 b. 2 59. Identify the dimensionless quantity.
c. 3 d 4 a. angle
HEAT 2007 F frasr wrdw 3w §2 b. Specific gravity
a. 1 b. 2 c. Strain
c. 3 d 4 d. all the above options
BT-11 (e ) FMEITA. - woaT IF-Hg-30 [eas fvged RFavor ¥q (2024)
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ﬁ'ﬂ@ﬂﬂf&?gﬁﬁ#ﬁﬁ%‘? c. Tod fadfmgs d. g fadl @@=
a. 64. Which of the following pairs of physical
b. a U™ I quantities does not have the same
c. ﬁacsﬁr dimensional formula?
d. 39eg T a. Work and torque
60. Which among the following is not a basic b. angutlalr']tmomentum and Planck’s
unit of measurement? consta
a. Time b. Temperature c. Tension and surface tension
c.  Momentum d. Mass d. Impulse and linear momentum
farafaf@a & & sl A 6 77 s a8 82 ﬁa'";'a" ufat & frafaf@a gt & @ Rrew
a. AT b. dM9HATT = Fl'é’f%'?
: a. @ I T 3TET
c. A d. gcgHAT N -
61. Dimension formula of luminous flux matches c. gdaE 3R gse gaa
ith which of the following? ' N
with which of the following q T 3 Y T
a. Force
b. Rotational impulse 65. The: mean length of_ an object is 5 cm.
Which of the following measurements is
¢.  Momentum most accurate?
d. Power a. 4.9 cm b. 4.805 cm
Safa vare &1 e g7 fmafaf@a & @ sia 32 c. 5.25cm d. 54 cm
a. o b. gt smae Rt awq 1 AT das 5 W ¥ PR
c. d. ef&a § ¥ FF @ AT TN TEF &2
62. Which of the following is a use of dimensional a. 4.9 4 b. 4.805 @+
analysis? c. 5.25 Tr d. 5.4 @Ar
a. Zrc]) gzigit(iot:e dimensional correctness of 66. The number of significant figures in the
measured value 0.0304 is -
To solve the equation dimensionally a. Five b. Three
To get the number of dimensional c. Four d  Two
constants a # e 3t & @
d.To understand the dimensional equation '«rr;?ar-r 0.0204 il
Fefaf@a & ¥ #l9 @ R v @& R b, e
T §7 : c. TR d. ar
a. fordlr wateRor S faelTr ggar i s ' '
CXGI 67. The equation of state of some gases can
b. THHIOT & AT T T g LT be expressed as Vander wall equation i.e.
c. Feter Prrdiet $1 GE oo W ¥ e (P + 5 )XV - b) = RT Where P is the
d. faeT gaiexor S gEerEr pressure, V is the volume, T is the absolute
' temperature and a, b, R are constants. The
63. The dimension whose unit does not depend dimensions of ‘a’ are:
on any other dimension’s unit is known as a. [MIL'T] b.  [MILSTI]
2| 5T-1 1] 5T-2
a. Fundamental dimension c. ML d. ML
b. dependent dimension Fo At A arwr & HAIFIOT B FsT@Ted
c. Independent dimension W;T F w9 H sgFa Far o gwar § U
d. absolute dimension P+ 7 )XV-b)= ;}1; S8l P @ 8, V 3maaer
o BT T S e S ) ::TW;W%HH% a, b, R wai= & ‘a’
N s W P AG P, mﬁ’r fefir 9 &:
¥ a. [M'L'T] b. [M'LST]
a. Hifos fafm g1 b, 30T el g3 c. [M2LTT] d. [M'L°T?]
BT-11 (e — FMEIRA. — ToT JF-Tg-30 [eas fon:gfed RAaor G (2024)
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68. The dimensions of Kinetic energy is same 3. Define parsec.
as that of - TRAF F IRERE
a. Force b.  Pressure Ans: The distance at which a star would have an
c. Work d.  Momentum annual parallax of 1 second of arc.
afasr sat &1 Rl @7 frwd & aa e 32 1 parsec = 3.08 x 10"® m
a. sd b. & e 9 &0 ford W Rl AR b aTiieh el 1 Yehs
c. @I d. gaer g T gHE|
69. The surface tension of a liquid is 70 dyne/ 1 parsec = 3.08 x 10" m
cm. In the MKS system its value is? 4. If x = a + bt + ct? where X is in metre and
a. 70 N/m b. 7 X 10% N/m t in second, then what is the unit of ¢ ?
c. 7 X 102 N/m d. 7 X 10°N/m IfE x = a + bt + ct? oTET x Hex F I’ t YF
fe g 1 qs5 @@ 70 dyne/cm B MKS #HE A c i sHS Fa1 &2
YOIl & ST AT FAT graM? Ans: According to the principle of homogeneity of
a. 70 N/m b. 7 X 102 N/m dimensions. [ct?)] = [L] or [c] = [LT?]So, the
c. 7 X 102 N/m d. 7 X 103N/m unit of ¢ is ms
3ccR: a3t &1 FHEETddr & fAeid & 3aR| [cf] =
[L] T7 [C] = [LT2[a, C & sF1E ms2 ¥l
ANSWER OF MCQ
< o 5. Are all constants dimensionless?
3cdX ol . !
) a1 g3t g REda §2
1d o2b 3 4 . w! - Ans: No, it is not true.
d. 2b. .a. .C. .a. .d. .C. ! '
3l , o .
8d 9d 104 1la 12a 13b 14.p O o FE T A
15.d. 16.d. 17.a. 18.a. 19d. 20d. 21.a. 6. What is the dimensional formula for torque?
22.d. 23.c. 24.a. 25.c. 26.c. 27.a. 28.a. I 3mgot FT AT g7 F41 87
29.b. 30.b. 31.d. 32b. 33.c. 34a 35.c. pp M L2 ‘-’r_zl A
36.d. 37.a. 38.b. 39.b. 40.d. 41.a. 42.a. ' '
43.c. 44.a. 45.a. 46.c. 47.b. 48b. 49.c. 7. Write S.I. Unit of Solid angle.
50.b. 51.b. 52.b. 353.b. 54.d. 35.c. 56.d. Ans: The Sl unit of solid angle is steradian.
57.a. 58.c. 59.d. 60.c. 61.d. 62.a. 63.a.
64.c. 65.a. 66.b. 67.d. 68.c. 69.b. 3t T # S| g faf@w)
3caX: BT AT T S| ghrs TRIBIA ¢l
VERY SHORT TYPE QUESTIONS: 8. Name Physical Quantities Whose Units are
Iy E’%’ Ica T e Electron Volt aqd Pascal. )
3 sitfas TR & a7 AT edr oA
gogeid alee 3R arEHe §
1. Why can a footstep not be used as a Ans: The physical it h it |
standard unit of length? ns: e physical quantities whose units are elec-
. . ) tron volt and pascal are energy and pressure
qaiafEag Aqg I AR FHE F T A F4 respectively.
o ' 3cR: a Hifas fEr [T soEar seacld diee 3R
Ans: Because the footstep of each and every per- U &, HAA: Fol 3R T B
son is not equal. o -
O o e e 9. How is §I a cohere’nt system of units?
¥ S| sH1EAT F UH FHIAT YO FH §?
2 What are the derived units? Ans: In SI, gll deriveq .u.nits can be; obtained by
o . multiplying and dividing the basic and supple-
SYcUeel SHISAT FIAT 22 mentary units and no numerical factors are
Ans: Units of those physical quantities which are required to be introduced. So Sl is a coherent
derived from the fundamental units are called system of units.
derived units. Sca: S | &, e U sHEE F AW IR [T
3cc} :Eaﬁﬁ%ﬁm’rﬁma’rmwm mﬁwmmmmmm
¥ g giell §, ogcdee sl FEaTar ¥ THaT ¥ 3R PR TEACHE FRE I 9 F
BT-11 (e o) FMEITA. - woaT IF-Hg-30 [eas fvged RFavor ¥q (2024)
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10.

&Y AT HAT AT gl &1 37d: S| SHIZAT I Th
I JOTTel &

quantity is a scalar or vector.

e fAedwor i HATT TaEd|

Arrange the following units of length in 357 R Ry $ T @A § g Ay

descending order: Light year, astronomical aiE & aX & SHE T &ar gl ﬁqﬂmﬁr

unit and Parsec. T Wolet, O oo, IR ool 37

dars #r fArafaf@a seeal B ged w4 A Wmmaﬁ%mmmlmsﬂm

wafeyd F4 WHRT a¥, @l s 3R H PS AR AG & § R Bl sy ol

IRaAF| 3rfeer Tfer & ar afeer i)

Ans: Parsec > light year >astronomical unit. 3. Check the correctness of the physical

IRAS > YRl ¥ >TINT SHS| equation, s = ut +lat2, Where u is the

initial velocity, v is the final velocity, a is the
SHORT ANSWER TYPE QUESTIONS: acceleration, s is the displacement and t is
the time in which the change occurs.
oY 3ca{ld R .
= Hifasw mﬁarrur T Fgar f ST F,
] Wh he ch o ; hvsica s = ut +1 a2, sEf u IRMAF FT L, v
. at an'a? the characteristics of a physica 3R aer a =a<ur % s faeamger § 3k
standard? t 98 GHT © s aRade @t
Ans:
e It should be well defined Ans: Given equation is s = ut +%at2
_ " 4 _ L.H.S. =, hence [L.H.S.] = [s] = [L'TM°T9]

* It should be of suitable size neither too ~ ~ ~ ~~ ~ ~ (1)
large or too small in comparison to the
quantity to be measured. R.H.S = ut +??t2 hence [R.H.S]

* It should be easily reproducible at all plac- = [ullt+a T4
es. = [L1MOT 1][LOMOT1] + [L1MOT—2][LOMOT1]2

* |t should not change with time and from [RH.S] = [L'MT] + [L'MOTZ][LOMOT?)
place to place. [RH.S] = [L'M°T?] + [L'MT?]

* It should not change with change in its RHS] = [L'MTT (2)
physical conditions such as temperature, From (1).and (2).we have [L.H.S.] = [R.H.S]
pressure, etc. Hence by the principle of homogeneity, the

* It should be easily accessible. given equation is dimensionally correct

aifes A A [Awaw F=ar &2 4, A force F is given by F = at + bt?, where t

Ica¥: 3V 3T Re F aRfa B s @Rl is the time. Find the dimensional formula of
; ‘a’ and ‘b’.

g;%.r qifer & mégr ?Tﬁ Sed a;T:TT :;2 Ans: By the principle of homogeneity the dimen-

e > > i > sions on either side of the physical equation

must be the same. Now two physical quanti-

« I8 sl TUEl W ImEeEn § gfafai geqd ties can be added or subtracted if and only if
e AT gl AT their dimensions are the same.

* 3HH AT & AU IR TE-SE FEd Al dimensions of F = dimensions of at
gl =Tie| , [LM'T2] = [a] [

* 39 e sfifaw Feufeel SR draend, e [a] =[L'M'T?] / [T]
3nfe & aRada & a1y AET seolr arfeu| [a]=[L'MT-]

© TE AT @ Rkl gl arfee Similarly, dimensions of F = dimensions of bt?

2.  Give the limitations of dimensional analysis. [L'™M'T2] = [b] [T] 2
Ans: Limitations of dimensional analysis are: [b]= [L'™M'T?] / [T?]

It doesn’t give information about the dimen- [b]= [L'M'T]

S|onalt F:or]lstar:_t. The formuI? lcc;ntal?lng tr:go- ww T F @1 st &, F = at + b, 18t t G917

nometric function, exponential functions, log- 3 ‘@’ 3 ‘b FT AT |F FT B

arithmic function, etc. cannot be derived. It . s . S N

gives no information about whether a physical 3eat: fas HHETAC T SN 3 e

BT-11 (e o) FMEIRA. — ToT JF-Tg-30 [eas fon:gfed RAaor G (2024)
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axt gall & faare gF T Jofelr el
x=1y=22z=-2,s0
F = PVZT2

F & o I = at ¥ o el 7. Wh;at is the difference between mN, Nm and
[LMTT = [a] A :mN 1 milli newt 10° newton (unit of
{1 A2 ns: 1TmN=1 milli newton = 10° newton (unit o
[al [|1‘ I\:I 1711 force). INm=1 newton metre (unit of work)
[a]=[L'™M'T] 1nm=1 nanometer = 10°m (unit of distance)
QETFMW-?,—F:;TZ T = bt F T mN, Nm 3R nm & €T Fa1 3w &2
: 1= [b] [T] 3l 1mN=1 el =geeT = 10° et (I T F13) |
[b]= [L'M'T?] / [T7] INm=1 #gea #ieq (FF 1 FHE) 1nm=1
[b]= [L'M'T] AT = 10°m & i zrE)

5. The velocity v, the acceleration a and .
displacement s of a body in motion are LONG ANSWER TYPE QUESTIONS:
related by the expression v? « a*s’. Find x AT 3cadT T
and y.

. i 2 XQy

Ans: leezn_v ocxays Q1. Explain the principle of Homogeneity of the
ve =k a's dimensions in a physical equation. Assuming
[MOLY T2 = [MOL" T2x[MOL" Ty that the mass M of the largest stone that
[MOL2 T-2]2 = [M°Lx T-2] [MOLY T?] can be moved by a flowing river depends
[MOL2 T2 = [MOLx *v T2 on ‘V’ the velocity, ‘p’ the.dens.ity of wallter
x4+ v =2and 2x = -2 i - 1 and and on g, show that M varies with the sixth

- X _ ¥ =2 ANC N - X = 1 andy power of the velocity of flow in the river.

. Ans: PRINCIPLE OF HOMOGENEITY: According
aifeaTe el Rz %7 391 v, c@vor a 3R Ry to this principle, a physical relation is dimen-
s AFTFT v2 o« a*s¥ ¥ Haftd g x 3Ry T sionally correct if the dimensions of funda-
T mental quantities (mass, length and time) are

Icdl: V2 « a'gy the same in each and every term on either

V2 = K a*sy side of the equation. This principle is based
o1 T-12 = IMOLT Tzl o Naerl on the fact that only quantities of the same
[MPLT T [MPL' TEIX[MPLY Ty kind (or dimensions) can be added or sub-
[MOL? T2 = [MOLx T#] [MOLY T°] tracted. For example, if we have an equation
[MOL2 T2)2 = [MOLx *v T2 like A = B + C, the quantities. A, B and C
ax+y=2and -2x =-2ie x=1andy must have the same dimensions.
=1 Let, M depend upon V3, p° and gc.

6. If pressure P, velocity V and time T are So, M = K V2 p® g,
taken as fundamental physical quantities, [K being a constant.]
the dimensional formula of force ? Taking dimensions,

Ans: Let F = PWT2 Therefore, M = LeT-=MpL-3L T2,
by substituting the following dimensions : Or, M = Lea3brep|pT-2a2c,

MLTT?] = [ML'T2p LT, [TF Since the dimensions on both sides must be
and comparing the dimension of both sides the same,

x=1y=2z=-2,s0 we have a-3b+c = 0, b = 1, and -a-2c = 0,
F = PV2T2 ora+ 2c=0.

afg g@ & P, a9 V 3R wAT T A sifaw so that, a + ¢ = 3

TR & T F AT S ¥ A A R g and a + 2¢ = 0.

T H Therefore, ¢ = -3 and a = 6.

3cdl: F = P\ T? Hence
ARG R 1 gferenfa H0: M = KVepg
[ML'T?] = [ML'T?p  [LT'p, [TF P9
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Ans:

HefT-11 (IR

Or, M a V8 i.e The mass M varies with the
sixth power of the velocity of flow.

sitfas wefietor & Rt f gEaaa F Rga

o o1 wehar ¥, A V), ol § weed p’
gWR AR e g, RS FM
a;awa?rwma;mamw%l

ST @ &1 3eeR0T & forv, Al gAR 9
A = B + C 31 §HIT g, d A T, & 3R
o & ol g7 @A gl =@iigel
AT ofaiT, M Ve, pb 3R g° W R & gl
an, M = K Ve pb ge, [K Teh 2R 1]
3TAH o T,
safaw, M = LeT-MpL-3pLcT 2.
T, M = La3breMbT-a-2¢,
qfF el E & T §F FA g a1,
gAR 9 a-3b+c = 0, b = 1, 3iR -a-2c = 0 §,
Iqra + 2c = 0.
ik, a+c=3
3R a+2c=0.
sgfaw, ¢ = -3 3R a = 6.

gH dig,

M = KV®pg=3.
Or, M a V¢
If the velocity of light ¢, the constant of
gravitation G and planck’s constant h be
chosen as fundamental units, find the

dimensions of mass, length and time in
terms of ¢ , G and h?

Ife wFTer F AT ¢, Toeawyor Fuwiw G 3R
tﬁﬁmhaﬁmm@’r#w#am
ST, @ ¢, G A h ¥ waek A FoAAW, waTS
ﬁtm%ﬁﬁummw

we have, (BAR 9IH %,)

[c]=LT", [G]=M-'L3T?,[h]=ML2T"

o [h][c/[G]I=ML2T-'.LT-'/M-'L3T2=M?
Hence (39 dqg) [M]=h"2c"2G"2,
Again, [h)/[c]=ML?T-'/LT"

=ML

~ [L]=h/c

[M]=h/ch'2 ¢z G172

=h1/2c-3/2G1/2

(12}

As [c]=LT"

[TI=[LVe
=h12c-32G12/c
= h1/2C—5/2G1/2_
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