CHAPTER - 1

Units and Measurements
A Td HATYed

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 = Npusy
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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MULTIPLE CHOICE QUESTIONS:
agﬁwq"ltr Qe

1. Which of the following is a dimensionless
quantity?
a. Time b. Mass
c. density d. angle
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a. AT b. gcIHAA
C. HUdcd 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 f9AT 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. FaI b. erfed

c. 3ol d. o 3mgor

The dimensions of Planck’s constant (h) are:
a. [ML?T] b. [MLT?

c. [MLT] d. [M'L3T?]

v faars (h) @ T 7 =

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

c. [MLT] d.  [M'L3T?

What is the dimension of angular velocity?
a. [ML2T] b. [MLT?

c. [MLTT] d. [M'L3T?
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a. |[L] b. [LT]

c. [LT] d. [T7]

Which of the following quantities has the
dimensions [M° L° T ?]

a. Density b. Stress

c. Strain d. Strain Rate
PRI oRrar AT M LT’
a. Hdcd b. gdieer

c. faspe d. faehdr e

Which of the following equations is not

dimensionally homogeneous?
Consider standard symbols for quantities.
a. Force (F=mxa)

b. Heat Loss due to friction.hf =
c. (Torque = F x Distance)
d. None of the above
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10. Match the following physical quantities in
Group 1 with their dimensions in Group 2.
GROUP 1 GROUP 2

1. Work done (W), Energy (U) | A.

[ML2T=]

. Po

wer (P) . MLT]

. Momentum (p)

. [MLT]

. Dy

2
3
4. Modulus of elasticity (E)
5

B
C. [ML?T?]
D
E

namic viscosity (H) . [ML'T?]

a. 1-(C), 2-(A), 3-(D), 4-(E), 5-(B)
b. 1-(A), 2-(C), 3-(D), 4-(E), 5-(B)
c. 1-(C), 2-(A), 3-(E), 4-(B), 5-(D)
d. 1-(D), 2-(E), 3-(B), 4-(A), 5-(C)

TE 1 # faeafaf@a sifas afaet &1 w9 2
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1. foram a/m & (%i‘r).(W) A. [ML2T]

2. ofFd (P) B. [ML'T]

3. HAT (p) C. [ML2T?]

4. JIIEAAT HT ATGH (E) D. [MLT]

5. FeITEAdN(ITAAT) 0T (1) E. [ML'T?]
a. 1-(C), 2-(A), 3-(D), 4-(E), 5-(B)
b. 1-(A), 2-(C), 3-(D), 4-(E), 5-(B)
c. 1-(C), 2-(A), 3-(E), 4-(B), 5-(D)
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. (aur gifaat he = (F L V2/ (2 g d) momentg":? i

AT = a. [ML2T] b. [MLT?]
. (39 3 = Fx 5 c. [MLT] d. [MIL°TY
d. 597 ¥ S i 7 )

, L . . o w39 &1 {AFAT g7 Far 72
Which of the following is a dimensionless a. [MLT] “b [MLT?]
equation? ’ '
. [MLT? d. [ML3T?
a. Reynold’s equation ¢ I | [ ]
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 ReERs g R T fraais (G).# R T &
L a. [MLiTY b. [M2L2T]
a. ¥&les &l HIOT [M-1L3T2)] d. [M2L3T7
b. JeR FT FHIHIOT
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13. Which of the following quantities has the arfar &1 e ¥ = &
same dimensions as impulse? a. [ML'T2A7 b. [ML'T?A?]
a. Force b. Momentum c. [MLT?A7] d. [MIL2T*A%
c. Work ) E 20. The dimensions of the speed of light in a
farfaf@a & & frw sifas ofr &1 [T g7, vacuum (c) are:
s & el 4 & wwe 82 a. [ML'TZ] b. [MLT?
a. o b. &aeT c. [MLT] d. [LTT]
c. Fd d. erfad et & e f afy & Rl g7 7 §
14. The dimension of pressure is: a. [ML'T? b. [MLT?
a. [ML'T] b. [M'L'T?] c. [MLT] d. [LT]
AT-2 Al 1T
¢. [MLT7] d. ML 21. The dimensional formula of angular velocity is:
g & i g7 oFw a. [LT1 b. [L2T
a. [ML'T] b. [MTL'T? c. [ML2T?] d. [MLT]
AT-2 -1 1T
c¢. ML d. ML i 3o &1 e g7 741 &
15. Who introduced the concept of dimensional a. [LT b. [L2T?
analysis? c. [ML2T?] d. [MLT]
a. Mary K. Gaillard b. Galileo Galilei . . . .
L . . 22. The dimension of angular displacement is:
c. Luigi Galvani d. Joseph Fourier a. (L] b, [LT]
fasitar g faRerwor # sraeRon FFwe swqa #1? c. [T] d. dimensionless
a. A &. Fams b. 3eferar e
. S Srorah 4 ST wh o Reare 1 el g7 #= 8
SR : | a. |[L] b. [LT7]
16. Y(\St;gt is the dimension of electric charge c. [T d. & WRa
a. .[MLST-a] b. [MLTZ 23. The dimensions of the boltzmann constant
y (k). are:
c. M d. [AT] a. [ML2T2K"] b. [ML2T2K]
ﬁaﬂgﬂiﬁj{ (@) ﬁ"'TT “ﬁﬂfﬂl%? c. [ML2T2K] d. [MIL2T?K]
a. - . - .
e [MT 4 [AT] dieee A e (kF Rl a7 71 &
’ ’ a. [ML2T2K"] b. [ML2T2K"]
17. Whic_h of the .foIIowing is not the name of c.  [ML2T2K-] d. [ML2T2K]
physical quantity?
a. Kilogram b. Density 24. What is the dimensional formula of torque?
c. Impulse d. Energy a. [ML2T2'2] b. [MII2T1-1]2
. ) c. [MLT d. [MLT-
Pt & & #h @ st TRy #1 aw Al & MLT) ML
a. et b. Hefed  3mga F1 R g 8
c. 3T d IS a. [ML2T?] b. [ML?T]
. . . c. [MLT? d. [M'L'T?]
18. Which of the following quantities has the
same dimensions as work? 25. The dimension of frequency is:
a. Energy b. Power a. [L'T7 b. [LT?]
c. Force d. Velocity c. [T7] d. [T7]
farafaf@a & ¥ fw siifas o =1 el art amgfea &1 el g7 &
& T & gae 87 a. [L'T7] b. [LT?]
a. Far b. «fFa c. [T d. [T7
c. do d. 26. The dimensional formula of electric field (E)is:
19. The dimensional formula of capacitance is: a. [ML2T3AT] b. [M'L'T3A"
a. [ML'T?A? b. [MTL'T2A?] c. [MLT3AT] d. [ML3T2A7]
c. [MLT-2A? d. [MTL2T*A? .
[ ] [ ] faega & (E) # Reiw w7 7 &
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a. [ML2T2A"] b.
c. [MLT3A"] d.

ML TT3A ]
[M-1 |_-3T2A-1]

a. SIfeoT SISO HHIRION Hl §of Pl &
|

b. o Fefiror dr RAr T ST FA &

27. The dimensions of Planck’s constant (h) are Ao
the same as the dimensions of: ' .
a. angular momentum b. Energy c. HY H 7S ShSAT FaAleAT|
c. Charge d. Velocity d. HEIcH® ATl sl Tl I0TAT FHaAT|
wl® @gas (h) § [T o s AT ¥ 33 Which of the following is a dimensionless
& A ¢ quantity?
a. IUT FAT b. o a. Force b. Velocity
c. 3maw d. ad c. angle d. Mass
28. The dimensional formula of thermal farafaf@a & & siq d@ wF AR sifas afr
conductivity is: 8?7
a. [ML'T3K7] b. [M'L?T2K"] a. del b. ddr
c. [MLT2K" d. [M'L'T'K] c. ®IOT d. gcgAmET
FSAT gTadT &1 [@HT g7 & 34. In the equation F = ma, what are the
a. [ML1T-3K-1] b‘\ [M.1L.2T.2K.1] dimensions of ‘F’?
-2 -1
c. [MLT2K1] d. [M'L'T'K] a. [MLT7 b [MLT]
c. [ML'T? d. [ML'T]
29. The dimension of specific heat capacity is: S .
a.  [MLT2K1] b.  [MOL2T2K] ! FiaoT F2 = ma & F & R g7 ¥4 82
' ' a. [MLT? b. [MLT]
21 A TR
c. [MLT2K"] . d. [M'L'T'K] . [MLTY d. ML
MLE-1T-2K-1 < b |\a;|:::-_2%-|-:‘2K'1 35. What is the dimensional formula of density (p)?
a1 ] - ] a. [ML'T] b [ML?TZ]
c. [MLT2K"] d. [M'L'T'KT] c. [ML9 4. [ML?|
30. The.dimensions of .the gaf constant (R). in ueled (p) ¥ e T 32
the ideal _gate, equation are: » a. [MLTT] b. [ML2T?
a. [ML?T2K7] b. [M'L?T2K"] c. ML d. [ML7
c. [MLT2K-1] d. [MIL'T'KY ' '
. . 36. Which physical quantity has dimensions [ML'T-%]?
e i ?WUT # e 3w Awais (R) & a. Work b Power
7 e c. Momentum d. Pressure
a. [ML?T2K"] b. [M'L2T2K"] e o 4
. Al AT-11e- sifas & fadlT g7 [ML'T7] &7
c. [MLT2K-1 d. [ML'T'K? ~
[ : [ ! a b,
31. The dimensional formula of resistivity is: c. T d. @
a. [MLT®AT b IMLTT*AY 37. The f la for th iod (t. of dul
) . . e formula for the period (t. of a pendulum
c. [MLPT°AY] d. [MLT=A% is t = 2my/(l/g), where ‘I is length and ‘g’ is
e gferrusar &1 el ¥7 @ acceleration due to gravity. What are the
a. [MLT?A7 b. [ML2T3A?] dimensions of ‘g’?
c. [ML3T3AZ d.  [MLST=AZ| a. [LT7] b. [L]
. . . c. [L?T? d. [L2T]
32. What is the primary objective of dimensional
(e .
analysis? _ , wmﬁmﬁrtmmuznﬁ ¥, g
a. To solve complex algebraic equations s g
b. To check the consistency of a I dar$ § 3R ‘g’ TR Tor g1 ‘g’ & R
dimensional equation. Fr §2
c. To create new units of measurement a. [LT? b. [L]
d. To calculate numerical values accurately c. [L2T? d. [L2T]
R feavor 1 wafAs 337 F4r 82
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38. The quantity having the same unit in all a. Volt (V) b. ampere-hour (Ah)
system of unit is c. coulomb (C) d. Farad (F)
a. mass b. time : ;
c. length d. temperature -3 T % sl I 57
g o o :m 5 a. aree (@), b. TEdER-EeT (Ah)
I 3*"5""‘% m‘%“*' IS omTfera c. FeFa (C). d. 13 (F)
a. g b. JIET 44. Which Sl unit is used to measure the amount
c. e d.  argHE of substance?
. . . . a. mole (mol) b. Kilogram (kg)
39. When using dimensional analysis, what does Litre (L d Newt N
it mean if two physical quantities have the c. itre (L) | ewton (N)
same dimensions? gt Y AT AN & AT fRW S| RS &
a. They have the same numerical value 39T T Srar 872
b. They are completely unrelated a. @l (mol). b. el (kg)
c. They have the same units c. e (L) d. =g (N)
d. They are proportional 45. What is the Sl unit of energy?
R Redwor #1 3w Q@ wHE, AR A ot A1 SI gF FA 7
sitfar ot & fallT g3 o= & af saer a. joule (J)
FIT AdT 87 b. Watt-hour (Wh)
a. 3ol HEIIcHS Hlel THAA ¢ c. Calorie (cal)
b. d qff e & Hatd § d. Newton-metre (N°m)
C. 3Tl SHIFIT TAT ¢ 46. Which Sl unit is used to measure luminous
d. 3 3MIHAEAC & flux?
40. If the value of work done is 10" g cm? s?2, a. Candela (cd) b Lux (Ix)
then its value in S| units will be c. Lumen (Im) d. Hertz (Hz)
a. 10 kg m?s? b. 102 kg m?s? Ffa- yag # AN & Qv FH S| sHE 1
c. 10* kg m%s? d. 10% kg m?s2 39T R ST ¥
I Py I FRF FT AT 10° g cm? s2 §, ar a (Cd). b. ().
S| sF=at F swaT AT g c. A (Im). d. &S (H)
a. 10 kg m?3s? b. 102 kg m?s2 47. When adding or subtracting numbers with
c. 10¢ kg m2s2 d.  10° kg m2s? significant figures, how should you round
’ ’ the result?
41. The dimensions of the universal gravitational a. Round up to the nearest integer
constar:t 3(Gz) are: I b. Round to the same number of
a. [MTLT7] b.  [M=LT] decimal places as the least precise
c. [ML3T? d.  [M2L3T7] measurement
FERF TFaavur PEaw (G) ¥ BT g7 & c. always round to two decimal places
a. [M'1If3T'2] b. [M2L2T-] N d. Round down to the nearest integer
c. [ML3TY d.  [M2L3T7 ardew HHl F AT FEIEt A SEd AT "e
: o . THF, O R F HA quitfea wer
42.  Which Sl unit is used to measure luminous qRT?
. oo
:‘tencs::zéela (cd) b. Lux (I) a. TCas quiid aF i X
' ' b. &H & &HA zzréw AT & A GAHT
c. Lumen (Im) d. Watt (W) AT 9T q\mt@m FL
FfA- dgar AT & v FH Sl sFE F C. HAT &I GAHAE TAE deh qulifehed L
Wﬁm ST 87 d. freas quiie a& quifed &Y
a (cd). b. (b) 48. How many significant figures are in the
c. FAF (Im). d. ae (W) number 0.00450?
43. What is the Sl unit of electric charge? a. 2 b. 3
FerT-11 (ifady —




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 rore
significant figures are there? 8 17.02 b 17
. oy . . .
2.56 1@1& & A9 A ﬁrcr-Tb FITTF I+ §7 e 170 4 17.0%5
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
vener I fRae $HE 87 afy F§ AT 5000 AeX F w7 F gof frar ;T
a. WHI b. gt t o s e widw 3w §2
c. I F YA A Mgl d. geIART a. 1 b. 2
51. What is the result of the following calculation, c. 3 d. 4
considering significant figures: 4.12 x3.27 57. Match with the same dimensional formula
a. 13.184 b. 13.2 quantity.
c. 13 d. 13.18 1. Force a.Latent heat
ardE s W AR RS gv 4.12 x 3.2 O 2. Rotational impulse b.luminous flux
FT qROTeT FaT §72 3. Gravitational potential c. Thrust
a  13.184 b 132 4. Power d.Planck’s constant
c. 13 d 1318 a. 1-¢), 2-d), 3-a., 4-b)
i ’ ' b. 1-d), 2-c), 3-a., 4-b)
52. If a measurement is recorded as 0.00350 grams, c. 1-a), 2-b), 3-c., 4-d)
how many significant figures does it have? ’
c. 4 d 5 THHATT ﬁ':frzr T Eﬁﬁ sitfas afrat &1 Aemer
I H$ AT 0.00350 IH gof fFar aram g, at al
s fraer ardw 3w §2 1.ad a.7ed S
5 .b 5 2. goif 3raer b. A garg
a. : 3. Tecd fasr c. 3ulg ‘
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. 3273 d. 32730 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. Faw
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
FerT-11 (ifady —




ﬁ'ﬂ@ﬂﬂf&?gﬁﬁ#ﬁﬁ%‘? c. Tod fadfmgs d. gl ol @@=
a. 64. Which of the following pairs of physical
b. a AT I quantities does not have the same
c. ﬁacsﬁr dimensional formula?
d. 39eg @ a. Work and torque
60. Which among the following is not a basic b. angutlall;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" afiat & i5I15|9i31i®E| oA F F frwa
a. qdY b dT9HTeT Y Fl'é’f %
R J a. @ I T 3TEeT
. Ha” . acZIZFIIH . .
b. T a1fa 3R e fAgds
61. Dimension formula of luminous flux matches c. gaE 3R gse gaa
with which of the following? ' v
A Force d. 3maer 3R Es afa
b. Rotational impulse 65. Twh: hme::ifn rl1engfth|| of_ an object is 5 cm.
Momentum ich of the following measurements is
C. most accurate?
d. Power a. 4.9 cm b. 4.805 cm
Safa vare &1 el g7 Amafaf@a & @ sia 32 c. 5.25cm d. 54 cm
a. o b. gt e Rt awq 1 AT dAs 5 W ¥ PR
c. d. efFd F ¥ FF A AT AR T 32
62. Which of the following is a use of dimensional a. 4.9 a& b. 4.805 @+
analysis? c. 5.25 @sr d. 5.4 @Ar
a. To check_ the dimensional correctness of 66. The number of significant figures in the
an equation 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
fAefaf@a & ¥ #l9 @ R v &= R b, e
F - . .
3 ok : c. TR d. ar
a. fordlr waIeRzor S faelT ggar i s
EXGI 67. The equation of state of some gases can
b. THEHIT & FTHT T T g ST be explglessed as Vander wall equation i.e.
c. Feter Rrrdiet $1 e oo W F e (P + 5 )V - b) = RT Where P is the
d. faehg gefiexor & gHeEr 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 & HAIEIOT 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 it 9 &:
¥ a. [M'L'T] b. [M'LS5T]
a. Hifos fafm g1 b, 30T el g3 c. [MELTT] d. [M'L°T?]
FerT-11 (ifady ‘-




68. The dimensions of Kinetic energy is same 3. Define parsec.
as that of - TREE F TR H
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 AT @7 frwd & aa e 32 1 parsec = 3.08 x 10" m
a. sd b. & et 9 &0 ford W Rl dR o AT eieel 1 Yehs
c. &Y d. Jaar 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 Mex F A t YF=
et g 1 qs5 @@ 70 dyne/cm B MKS #HE A c i sHS FaT 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
3ceR: a3t &1 FEETddr & f@eid & 3FaR| [cff] =
[L] & [C] = [LT2Jar, C & s&& ms2 ¥l
ANSWER OF MCQ
SeaT S 5. Are all constants dimensionless?
3 : . !
) Fa1 ¥t Agae Rae §2
1d o2b 3 4 . 6d 7 Ans: No, it is not true.
d. 2b. .a. .C. .a. .d. .C. ! '
3cdl: ) I .
8d 9d 104 1la 12a 13b 14.p O e T 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 3ot FT AT g7 F4r §7
29.b. 30.b. 31.d. 32.b. 33.c. 34.a. 35.c. . 2= A
36.d. 37.a. 38b 39.b 40.d. 4la 424 5 METE
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. 33.b. 54.d. 35.c. 56.d. Ans: The SI 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. 3r T # S| g faf@w)
3caX: T AT T S| ghrs TRBIA gl
VERY SHORT TYPE QUESTIONS: 8. Name Physical Quantities Whose Units are
Iy E’%’ Ica T go Electron Volt aqd Pascal. )
3 sitfas TR & a7 AT edr oA
gogeid alee 3R arEwe §
1. Why can a footstep not be used as a Ans: The physical tit 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 #ifas fEr [T soEar seacld diee 3R
Ans: Because the footstep of each and every per- U &, FAA: Fo 3R T B
son is not equal. o ; él A . )
; — ‘ . ow is a coherent system of units?
3c: FIfh &Y <Ifed T 9T Ueh HHAT gl ardr i .
¥ S| $H1EAT F TH 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-
ScUeel SHISAT FIAT 82 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 H AW IR [T
Wzmﬁﬁ%uﬂ‘q’fﬁma’fmﬂam mﬁwaﬂwﬁaﬁamwmm
¥ g giell §, ogcdee sl FEaTar ¥ THaT ¥ 3R R TEACHF FRE 9 F
FerT-11 (ifady ‘SR




10.

&Y ITARTHAT AT gl &1 37d: S| SHIZAT I Th
I JOTTelr &

quantity is a scalar or vector.

e fAedwor i HATT FaEd|

Arrange the following units of length in 357 Ry Ry & T @A & g Ay

descending order: Light year, astronomical aiF ¥ aX & THEE T &ar gl ﬁqﬂmﬁr

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

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

afeud #4 v a¥, @ sFE 3R H A S A e § B Pl sifoe i

IRAF| 3rfeer Tfer & ar afeer i)

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

IRAS > YRIRT ¥ >TINrT 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 fr T F,
] Wh he ch o ; hvsical s = ut +1La, sEf u IRMAF FT L, v
. at an'a? the characteristics of a physica 3R aer a =awur % s faeaTger § 3k
standard? t 98 GHT § fores aRade @ ¥
Ans:
e It should be well defined Ans: Given equation is s = ut +%at2
_ o _ L.H.S. =, hence [L.H.S.] = [s] = [L'TM°T?]

* 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- = [ulli+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 [AAvaw = &2 4, A force F is given by F = at + bt?, where t

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

21_6;?[ qifer & Wégr ?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-

« I @l 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-SIE FEGd Al dimensions of F = dimensions of at
§lefT =Tie| , [LM'T2] = [a] [

* 39 e sfifaw feufeel S draend, e [a] =[L'M'T?] / [T]
3fe & aRade & 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, o8t t G917

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

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

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

FerT-11 (ifady TR




axt gall & faare g T Joflelr el
x=1y=22z=-2, s0
F = PVZT2

F & o T = at ¥ g 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 F1 3rax &2
: 1= [o] 1] 3 ImN=1 el =geeT = 10° et (I T F19) |
[b]= [L'M'T?] / [T?7] 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
[MOL' T2 = [MOL' T2x[M°L' 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 _ ¥ = 4 and -2x = -2 1e x = 1andy power of the velocity of flow in the river.
. Ans: PRINCIPLE OF HOMOGENEITY: According
aifaaTe frel Rs %7 391 v, c@vor a 3R R to this principle, a physical relation is dimen-
s AFTFT v2 o a*s¥ ¥ Haftd g x 3Ry sionally correct if the dimensions of funda-
T mental quantities (mass, length and time) are
3cdl: 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 = MOl 1 T-21eIpA0l 1 TO on the fact that only quantities of the same
[MPLT T [MPLT T#IX[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 = La3brep|pT-2a2c,

MLTT?] = [MLT2p 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.

Ifg 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?]x [LTp, [T P9

DET-11 (1 ia‘§) )




Ans:

HefT-11 (IR

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

st weletor F Rt fr gaaaa & R
aﬁmﬁluﬁﬂﬂﬁg@ﬁ?maﬁw
T GogAT M O gl a4l ganT TI=EaRd
T ST wFar §, ATV, 9 & weed p’ 3k
g A aa ¢, Re A F M af & yaE
F A7 Y T °UIT F Y TG BT ¢ |

- faeist Y gEuaar F Rea 359 RBead &

3ER, U e FaY e &9 & @@ oglar
¥ IR g & et 3R uRAF g F FerHd

N N

it (Gegar, oars 3R §HY) F 3 A
gl I8 Agid 39 920 R 3mad § &% Fao
T & TR (IT 3MAH) H AT A IT g5
ST @t &1 3ereXor & fow, Ife gar g
A = B + C 341 GHe0T &, a AEN| T, & 3R
W & o g7 @A gl =@igel
AT ofaT, M Ve, pP 3R g° W R & gl
arn M=K Ve pb g, [K T F&Ris §1]
3AH o T,
sgfoaw, M = LeT-MpL-3pLcT 2.
T, M = La3breMbT-a-2¢,
qF el E & T §F FA g AT,
8AR 9 a-3b+c = 0, b = 1, 3R -a-2c = 0 &,
Iqra + 2c = 0.
ik, a+c=3
3R a+2c=0.
sgfaw, ¢ = -3 3R a = 6.

gH dg,

M = KVépg=.
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 wFTr FT AT ¢, Toeawyur RBewiw G 3R
tﬁﬁmhaﬁmmaiwﬁm
ST, @ ¢, G AT h ¥ Wk A FoAAW, waTS
ﬁtm%ﬁﬁummw

we have, (BAR 9IH %,)

[c]=LT", [G]=M-'L3T?,[h]=ML>T"'

o [h][c/[G]I=ML2T-'.LT-'/M-'L3T2=M?
Hence (39 @) [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

As [c]=LT"

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




CHAPTER - 2 e YET & R

Motion in Straight Line

. Elementary concept of Differentiation and
integration:
. These are the important branches of calculus

and the differentiation and integration formula
are complementary to each other.

. On integrating the derivative of a function, we
get back the original function as the result.

. In simple words, integration is the reverse
process of differentiation.

. Differentiation is used to break down the
function into parts, and integration is used to
unite those parts to form the original function.

. Geometrically the differentiation and integration
formula is used to find the slope of a curve,
and the area under the curve respectively.

Some important formulae for differentiation:

d(xﬂ) — n-1
o
dllogx) _ 1
dx X
d(sin x) oS x
dx
d(cos X)_ _ gin
dx

Some important formulae for integration:

xn+ 1

fx"dx = o +C

1
f¥ dx = logx+C
fsinxdx = -cosx+C

fcosxdx = sinx+C .

Mechanics is the branch of physics in which we
study motion or rest of material bodies under the
action of forces.

. It is divided into two branches.

1. Statics is the branch of mechanics, which
deals with the study of objects at rest.

2. Dynamics is the branch of mechanics,
which deals with the study of objects in

(a) Kinematics. This deals with the study of
motion of the objects without considering
the cause of motion.

(b) Dynamics. This deals with the study
of motion of the objects taking into
consideration the causes of motion.

Frame of reference: The coordinate system
along with a clock. Inertial frame of reference:
acceleration of frame of reference is zero.

Non-inertial frame of reference: acceleration
is not equal to zero.

Rest: A body is said to be at rest if it does
not change its position with respect to its
surroundings with time.

Motion: A body is said to be in motion if
it changes its position with respect to its
surroundings with time.

Rest and motion are relative terms. A body
can be at rest with respect to one object, but
in motion with respect to another.

e.g. The driver in a moving bus is in motion
with respect to a person outside the bus; but
with respect to a person inside-the bus he is
at rest.

Point Object: If the distance moved by an
object is much larger compared to its size, it
is called a point object or a particle.

Example, earth can be considered as a point
object for studying its motion around the sun.

A train can be taken as a point object as
its size is very small 1 km as compared to
distance-travelled 3000km.

1D motion: If a body moves along a straight-
line path its motion is called one-dimensional
motion.

i.e., only one of the three coordinates (say
x) changes with time. e.g. Motion of a car
along a straight road. Motion of a train along
a straight track.

2D Motion: If a body moves along a plane its
motion is called two-dimensional motion.

i.e., only two of the three coordinates (say x

motion.
o . ) and y) change with time.
. Dynamics is further divided into two parts. ) )
e.g. A car moving along a zigzag path on
PeT-11 (A —=




a road. Motion of a planet around the sun in
its orbit.

3D Motion: If a body moves in space, its
motion is called three-dimensional motion. i.e.,
all the three coordinates (x, y and z) change

with time.

e.g. A flying kite on a windy day. Motion of an aero

plane.

Distance

Displacement

1. Total length path covered by
the Particle

1. Shortest straight line
distance between final and
initial position

2. Scalar Quantitiy.

2. Vector quantity.

3. Can be positive or Zero. It
cannot be negative

3. Can be positive negative or
zero.

4. Distance = |Displacement|

4. |Displacement| < Distance

5. unit: m

5. unit: m

Speed

Velocity

1.1t is a distance travelled in
unit time interval.

1. It is displacement travelled
in unit time interval.

2. Speed is scalar quantity.

2. Velocity is vector quantity.

3. Speed can be Positive or 0.
It cannot be negative.

3. Velocity can be positive
negative or zero.

4. If speed is constant then
it is not necessary that the
velocity will be constant.

4.If velocity is constant then
speed must be constant.

5. Speed = Distance/ time

5. Velocity = displacement/time

6. unit: m/s

6. unit: m/s

= Average Speed =
taken

Average velocity, v

Total distance/total time

Displacement
Time taken

Instantaneous Velocity:

. —
Instantaneous velocity, v=

Lim A__;
At—0 At

= Uniform motion: - if a particle travels equal
displacement in equal intervals of time.

= Non-uniform motion: - if a body travels unequal
displacement in equal intervals of time.

e.g. the motion of a freely falling body.

= Acceleration: -Acceleration is defined as the
time rate of change of velocity.

Acceleration = Change in velocity/ Time taken

The Sl unit is ms=2.

= Acceleration is a vector quantity.

HefT-11 (IR

If the velocity of a body increases, the
acceleration is positive, and if the velocity of a
body decreases, the acceleration is negative.

Decrease in the velocity of a body or slowing
down is known as retardation, deceleration or
negative acceleration.

A body is said to be retarded if its velocity is
decreasing.

A body has a non-uniform acceleration if its
velocity increases by unequal amounts in
equal intervals of time.

A body has a uniform acceleration if it travels
in a straight line and its velocity increases by
equal amounts in equal intervals of time.

The motion of a freely falling body is an
example of uniformly accelerated motion.

Accelerated motion: -If the velocity of a particle
increases with time the particle accelerates. If
the velocity decreases the particle decelerates
or retards.

If the particle is at rest or moves with a
constant velocity its acceleration is zero

Equations of Uniformly Accelerated Motion : If
a body starts with velocity (u) and after time
t its velocity changes to (v), if the uniform
acceleration is (a) and the distance travelled
in time t in (s), then the following relations
are obtained, which are called equations of
uniformly accelerated motion.

(i) v=u+at

(i) s =ut +1/2 at?

(iii) v2 = u? + 2as

(iv) Distance travelled in nth second.

Sn = u +a/2 (2n - 1)

Motion Under Gravity: If an object is falling
freely (u = 0) under gravity, then equations of
motion are

(i) v=0+gt

(i) h =0 +1/2 gt?

(i) v2 =0 + 2gh

Some Important graphs for different conditions:
Displacement -time graphs:




Stationary object
da

slope =0

Body at rest

oO—————>t

Uniform motion

Uniform
speed

Distance—

O Time—

Moving with positive velocity

s

Moving with negative velocity

LK
(@] pa—

0 —
Positive Acceleration Negative Acceleration
I Positive o I Negative o
X X
© o

—

Distance—

Slope of position
time graph
give velocity

Velocity-time graphs:

Constant speed

Speed > 3,

Speed —»

] Time —> A

w Speed —»>

(0] Time —> A

O Time — B

Slope of Velocity
time graph
gives acceleration.

Area under Velocity time graph
gives

(i) displacement if sign is
considered

(ii) distance if sign is not
considered

Free fall: When upward direction is taken as positive

HATRA (Integration) Adehelad (Differentiation) &
WARAF FTURO:

ATl (Integration) 3adelel (Differentiation)
(FeieT) Helherd I Hecaqul @l § AR
HATRel (Integration) 37deheled (Differentiation)
T g & T Bl
fohell hefel & 3fdeholel @I Tehlhe el W,
gH aRUH & &7 # AT ool arad Ao gl
T el H, AR (Integration) 37deheled
(Differentiation) @r fawira ufshar gl
3ahelsl T 39T Beled &l HAEN H disd &
forw faar Sirem 8, 3R @#ATheleT &1 3uNT H
el el & U 3o REdl 1 Utohole X &
fore frar amar Bl
SR §F & FATR (Integration) 3T@ehelel
(Differentiation) ¥ T 3YANT H#AA: Tsh H
o 3R TF & AT F & N AT I H o
frar arar Bl
adelel H T -

dSc”)

dllogx) _ 1
dx X

d(sinx)_ cos x
x

= nx™!

d(cos x)_
dx

-8inx

Some important formulae for integration:

AT H G -

wge = XM
fx dx = ) +C

1
f; dx = logx+C

fsinxdx = -cosx+C

fcosxdx = sinx+C

ity #ifadhr fr ag ar@r § FIH g7 Tt

gHd & dgd Hifas @err fr afa ar Fua-

3TTTAT FT ITEITA FLd gl

Ig oy @it # e §.

1. ®fas iy fr gg em@r g, o e
ITEAT # FEGIHT F HeAIS "

Variation of acceleration Variation of velocity Variation of distance 2. ' . Eﬁ- ag R a—’ Gﬂ-

with tinlle ) Owith time 1) with time (s)>» aﬁ'}ﬂ‘ a«? R\ IR @' mﬂ' %| Tﬁ?m

0

I PN %5 ™~ F ez a1 Al 7 faenfara e o g

o———— zz §§ (a) YgIfAAT - g I F FROT R AR fFo

tmc/lsz) 0 ég JEHT ﬁ a; 3 -\q- %-I
sl & (b) wfdY - Ig 1T & FRON A AT H @A

FerT-11 (ifady =
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§U aeqt 1 I 1 eI R B

fA&er-a7: v "I & AT FHGT YOIl

TS TG A TAGR-AT T ROT T B

fder-dT &1 IR-ST5dT . aROT LT &F T
oTel gieTr 8l

forA- JrgFam: fhdr s &I fouA- 3raear &

feufay & w1 sar € afe a8 g9 T & WY 9N

gRaer & AUeT 39er RFufa 6l Sgerdr gl

It s T3 aifa 7 § Ife ag @&y & ary 379+
qR&er & AT 39 Uy acorar &

fawar 3R arfd @mder ese 81 v U3 v avg
& |veT H- raer & Rufy & & dear
AfSheT gAY & |t atfd g Hehell &

S8 Todl 97 H ool 98 & SgL fohdl efad
& et A 7 §; AfFT 7 & 3R U Afed
& AT g _uA- awwr & Fufa & §

foig a&q: Ife foell avg @rr a 1 a5 g
3% TR HT JolaTl 'ﬁrqu 99 &, o 38 f§g
aEG AT FHOT Fgl el &l

3STEX0T & fov, & & °RT 3R 39 ey e
U g2l 1 U foig aEG AT ST HeheTl T
Teh ol 1 Ueh fdg a&d & &9 & AT ST Fhell
¢ Fifeh gHeRT ITHR 2000 el S gdr T Joretr
ﬁ1Wa§T—rsﬁ'€r%‘l

1D fa; afg F1$ N v aver W@r 7 a1fgy sar
g ar 3@ afa 1 v JHET Ifa Fer Far gl
I, AT e F ¥ Fad Th (AT AT x)
AT & 1Y deoldl gl S Tl 3 W FR hr
. TS e W IeA9msr Fr arfa.

2D aifa: Ife ;1S Nz fFely gaaer ) afa axar
g ar 3uhr afa Fr gfe-faem aifa wgr srar g1
e, AT F F Fad o R (R x 3R y)
AT & Y Fead Bl

S THh HR TSH W Ce-He & T Tl T gl
HYAT HeT 7 FF & IRT 3R e a1g & a1i|
3D aifer: afg +1% [z 37alker & aifa war g ar
gt aifa @ B-faeia afy ser srar &1 3,
et e (x, y 3R z) T & Ay seord B
S a9 gar arel e & 33T gder| gars STeret
#r aifa.

3aa sifa=aa ql/ge forar ar g#g

AN =l faruTe/Fa fom =r qHy

N Displacement
v =

Time taken

A A IR FIS aE] THI & GAE
R # 3 TA [FEa9eT T

S FadT ® @ Ra ge [z & afd)
TAUT:-ca’0T T 9T o IRAdT T TAT &3 & &I
H gRemaT fhar = &

caOT = (v- u)it

Sl &S ms? gl

TaROT T Hieer AT §.

Ife &oT O 3aTAr # § AT Th-FAT dIT o
AT FT TET & o SHHT caxoT T BT |

A T & cakd Ifd & FHEOT. Ifg Fg [T
9T (u) O YE BT & 3R FAT t & 1 AT d9T
(v) # SEo ST §, TG THAATT caloT (a) § iR
AT t 7 dT & 5 g (s) H §, a FHefarad
Y 9Icd gid &, oo @A §T & calRd aifa
& FHAIUT gl ST gl

() v=u+at

(iiy s = ut +1/2 at?

(iii) v2 = u? + 2as

(iv) n" @3 7 TF @ T gl

st =u+ 5 (2n - 1)

Tecarehyor # aIfd & FHEOT ;- IS FS aE]
TecalhyuT H HFd Il H § (u = 0), ar arfx
& FHHT §

() v=0+gt

(i) h =0 +1/2 gt?

(iii) v2= 0 + 2gh

fafeiesr ufoet & fov o Agcayol am: fa-
EAMIA-HAT ITh:




MULTIPLE CHOICE QUESTIONS:
a'gﬁa»—«thw e

R sra=a THIA T
da
slope =0 L
2 Uniform
Body at rest 3 speed
a
o————>¢ O  Time—
ATHD AT FEUED 3T
| I
X
o
— (0] pa—
TS @RUT FEUIED TR0
W Positive a I Negative a
X
\/ X /\
(6]
— 0 PR
TR- 99 91
= C A TRTS - 777 1% 1 yaurar
T PTFACE |

>
Distance—

TF - §HHE 91|

Constant speed

Speed > 3,
Speed —»>

3
&
B
O ime—
o Time —> A Time B
T - THY U T UFUIT 6 I fafd M T 8t arg Bl
RO TS | ORI S HRaT g |

Free fall: When upward direction is taken as positive

In physics, a point object is often used to:
a. Represent a three-dimensional object.

b. Simplify calculations and analysis of
motion.

c. Represent an object with a large surface
area.

d. Describe a complex system.

sifadhr #, vw R - av g F1 TAT IHFW TS
o T arar &

a. UH D-fariy arg & gfafdfca #

b. 3rfa & FoTAT 3R ARVOT AT Wl FAC|

. gwmmmquﬁﬁm
|

d. T JAfee gumell #T guia Hi|

What is a key characteristic of a point object
in physics?

a. It has a definite volume.

b. It is always in motion.

c. It has mass but no size.

d. It experiences no forces.

sitfehy o fret Rig avq 1 @ v 4 §7
a. & Us ARTT 3MATeT giar B

b. IJg AT AT F TEar gl

C. STFI AT & dAfhed 3R 78T &1

d. SEH HIS Tl HeJHT AL Gicll|

What is the fundamental difference between

speed and velocity?

a. Speed is a scalar quantity, and velocity
is a vector quantity.

b. Speed is a vector quantity, and velocity
is a scalar quantity.

c. Speed and velocity are the same.

d. Speed and velocity have no units.

A 3R qor F T Ferad e F4T 87

a. afa e afeer R § 3R AT wE AR
iy gl

b. afa ue @feer Ui §, 3R a7 v feer
afer gl

RO T A URGAT | T O S O ORad | G4 1 Hd & 91 gRac c. afd 3R a1 AT gl

T o> | o 9> d. afa 3R o1 Fr FI$ sFE FET &

— T -10 T 2 3 4

sk 2 For the motion with uniform velocity, the
o — - slope of the velocity-time graph is equal to
Al 8 mis Z§ a. 1mls

s oy b. Zero
FefT-11 (A (=




c. Initial velocity
d. Final velocity
THAA A9 qrel afd & v Jo-ga7g aw Fr

Tl aET 2T ®
a. 1 m/s b.

c. YRTA& gar d.

T
3fae qar

to its speed?

a. Becomes zero

b. Remains the same
C. Increases

d. Decreases

v« el s ganr a i 7% gft, fav av gwy

If an object moves with constant speed in * m gt 31 @ 3w afa &1 e
a circular path, what can we say about its grar f”
velocity? a. LCIAG Al b fAIT W E
a. It is constant. c. o gl d. &A@ Jdr gl
b. It is changing. 9. When the speed of an object is changing, it
c. Itis zero. experiences:
d. It is undefined. a. Uniform motion
IR FE T8 JeaHR I W TH FAS AT § b. Constant velocity
Tl €, @Y &7 39F AT F I & FIT FE THFA c. Acceleration
& d. Deceleration
a. ¥g fa3a gl 9 et avq A afq g @ N & o a®
b. TE Fge T ¥l T F
2
c. ¥E LI a. UHHAW
d. IE IIRHVA & b. AR AT
A car travels 100 metres north in 20 seconds. C. calul
What is its velocity? d. #HcoT
a. 100 m/s northward 10. Which among the following can be =zero
b. 5 m/s northward when a particle is in motion for some time.
c. 20 m/s northward a. Speed b. Force
d. 1000 m/s northward c. Time d. Displacement
%|maww.%? frrafaf@a # ¥ #a a1 e & T &7
a. 100 3"1 El/m 3l @f 3‘ﬂT a. dOd b. dol
b. 5 HCUAFS 3cc &1 3N c. @ d. faEmTe
¢. 20 % cﬁﬁw 11. Which of the following is an example of
d. 1000 #/& 3R 3R non-uniform motion?
A particle is moving with a constant speed a. A car travelling at a constant speed on
along a straight-line path. A force is not a straight road.
required to b. A car accelerating from rest.
a. change its direction c. A car maintaining a steady speed
b. decrease its speed around a circular track.
c. keep it moving with uniform velocity d. A car coming to a stop at a traffic light.
d. Increase its momentum ffef@a & & Fila @ A= afq #=v
TF FOT U W T@T F 97 W G afy & gw JAET §?
TET ¥l 3H% AT o A IJaeTHdr 7ET el a. UH FN W #5F R fAad aifad & amr
a. ST R deew F v F @ T
b. FEH A F B F & fAT FaRH-3aeen & A 9Fd g8 T I
C. 3 THTHAA I ¥ Ifd et & favw] Teh &R S MR & & IR 3R @
d. sEEr R sE & Y T Tl &
' ‘ d. TH FR e TS W Ihar Bl

When the distance travelled by a body is . ] .
proportional to the time taken. What happens 12. !f an object 09vers.eq_ual dllstances in eq.ual

intervals of time, it is said to be moving
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