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CHAPTER I
Qucs-Lion : -
*
1.1 What do yow understand by the term “ dimensign of a physicc
q_umnﬁt\{ ?
50[!1.‘[2?071:

Dimnension of a physical

quandtit iz the ower  whj -
Teeded 4o put on- ! i’ Which 2

base  quantities |
%2 Wi |

-2\ ’Y'{ie_ déw"l the  dimensiamal notations for +4he 'Fofléwi-ng-
q(wmti’cfeg : -

o) Momenrtum . (b the constant of W;{Qi‘fon G

e potential energy de) to'vczuz or 'nrw'men-t of force

Solution:

(ady Momentum _ 'massxvcloc‘«{y

™ass x fe”ﬁff’_- = [MLT'IJ

“fiome

1)

by doree = G mass »mast ( Universal gravitational law)

¢distance 9% ,
G = toree x Cdigtance)

C'rnass)Z .
Simnce force : mMass x ’9”9'““
Ctime)?
_ 'fma§-5‘x {fength | (ilisto.nce)z

Ctimed?  Comass)?
-2
[mM'3 1]
ey potental energy o -mass = accelevation due to %‘m";t‘/xhdgh.t
ML T'ZL_]

= [m L2717 ]

1l

i



de9CT|'bed m tc’rms of ‘rwdamgn‘fq[

e In ’U’C- statement

what doey ki fog"ram Jfand or and what does
ard  what dpes o stond  for,

e

Ay,

(D) 'EO‘rthe or moment. O‘F Aore force x Perpendicular digtance

[ M2 L]
= [ ML2777]

the p'hhmp’e of d'—mens:onoi homogeneity .

u

%
1.5 State
Solution :

A Ph‘/ﬁca\“y covvect- equation must  have ‘ﬁhe Same

cl.‘-mens‘ions Cor units) on both the ~ight_ hand  4id, (RHS) and

e left_hand 5y, CLHS) of the equation.
3

.4 What are 'Une_ ‘Fbmdq:men'taf

quantities ? How many aw there S and
what Qe ‘H’)e,y

Solution .
Fundame ntal quantities amp quartities  which are  used to
describe other Physical Quantities
There Qe seven  fundamental quantities aqnd they are :
%) Length
() Mass

Gy Time

(v) Electric current

v) Tem Pevature |
tvi) Amount of substance

ti) Luminous  indens ity

* L
1 %) What CUc dCTlV(d qqantrbeg ? , .
So,u‘th"’\

Devived quantities 4, Physical quantities | which can fe

qualrf/"b'eg.
“ The s of 4 Block wood i3 2 kilogram
k”bg‘fam stand for



X

'rnagm'{ude.

Solution - .
‘ Kilogram stand for anit and 2 stand for mumerical

. -
)

% g -
170 JIs mass a Tfundamental P},Yg;caj ciu_an{—',f_y (or? devived quanfrty?

Give Teason .
‘So'u‘b'O'n:
. Yes , mass is a fandamental ‘physical quantity . Other physica
qontrties  such as xmomentum , Torce and Kimetic erergy can be
described in terms of amass as shown below.

momenturm = mass ,vve[ocﬁ_y

Force = mass x accelevation

kinetic energy = .%x mass x Cve/oc?{y')z

1.; Is  fore a Funda_mcnio.f quantity ¢ Give Tcason.
Solution :

No, force s mot a fundamental quantity . It is a devived
quantity . force can be described by fundamenial quantities , mass |
Leagth and Hme as shown below.

forre mass x acceleration

i

Ch 2
e )



CHAPTER 1

| Efob‘.cms
1.4 Change 1l force mto mewtons.
Solution "
Dimension. of Aorce [MLT ]
Morveover [ ) _aslug 1459 K9 2 1459
= =
C kg tkg
S by . e ozmEmeend
L, 1m 1m
o] . 22 = 1 |
In this case, m = 1 ¢ 1 db force)
_ M, [ L :\'_, ]
My = '771[';4—_'2] LZ:H: Tz 2
= 1 [x4,6q][0-304‘3”‘]
= 4.44%
Trus 1b - 4.44% N

6 =
1.2 Express -he standard  atmospheric presaure of 1.013x10 dymescm
mto ST and FP5 unit,

Solution: |
Since  pressure g the novmal dorce per anit area
the dimengion of pressure  can be C)(P’_Y%Sedi as follows:
. . ' v2q -1 =2
Diwmension of P"resswrg — wa'] = [ML‘ T~ J
(.21
case 1 O\\mca cm© to N—rrTZ:
=3 L -
_I‘_—AJ— = 9 = 0 9 103
My 1kg 1kq
[{i] I S 167
Tt Tm 1m
[ X7 - 22 -t

T 1s



1013 x10° g 2
ENeS
My ‘n‘ , M?_ L2' z
-1 __ -2
- 1.012 x10° [163][ 2] (1]

o - 2
= 1.013 R 106 [103][‘03

1y

5
- 1l.013 » 10

. 5 2
Yoo1013 xiof d)"”CS e’ = .1.013 x10 Nm

_ 1013 x 10° [

-2
Case T drﬂes e’ to &
) . | ]
M,] g  _ 6.8x10 slag _ 6.85”05
]: Mo 13[(15 ]g(u_g
-2 _2
[}J ] L tem _ s2g1x16 K 5 0gyxib
F2 144 By
E jl.] - = !
6
In 4his case n.o o= 1.013x 10 L
Ly - ’rn]
- Ml ,,_j {.,—
CIE [Wz}[ L, T ‘
-5 -2 —’[f
= l-Ol3x106 [é.8‘5xro J[ 3, 28 1x10 ]
2
6 r -5 10
- 1013 x 10 L ¢.85x106° ] [#3‘231
= 2,116x‘10%
- -2
3 Up .
. f.013 )((06 C}Y‘ncg qu—z' - 2,715"10 {

' ; P . orrectness of the

L3 Test by the method of  dimensions, the ¢ |

‘Fo ”.OWH'lq equa_f';ons .
V = VO+ Q,t
2

= V5t + éa,{
where = distance tvovelled
= initial  velocity
= fimal  velocity

- accelemtion and

F p < s o
!

= ‘l’:‘ﬂ’lc

-1

]



Solutiom -
V= VO + at
. 0{ V = [ LT‘]

LH. : Dimensiom ,
-1 -
RH.S . Dimension of (V0+O.'{’.) [LT J + [LT ][T ]
-1 -1
= [LT ] t [LT ]
_ oty
Tre éqm{ion v Uyt af dimen sionally corvect.
2
S = \(O'E-t -LZQ.«‘t |
LH.8 : Dimensions of S =[]
. ~1 ;Zj[TZJ
CHS ¢ Dimensions OF (yt+ Lot?) = [t J07]+ [
ya
_ [T+ (L]
= [t]

e equafion S= Vgt + 4 ot i di-men giomnolly eorrect .
Z
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CHAPTER TWO
.QUESTIONS

o l
*2-1. Can fWo vectors of differept Magnitude be combined 1o give a zero resultant? Can
three vectors?

No, it cannot
et He two vectors® . .Z ani%-
To 865 ; +T5 =0

A < 3

vectors

sam,é_ mhﬁril{;u\d:; with oPPos}te. directiorn. 9o te two
hﬂviﬂg di§7 erent mgnﬂ‘tdﬁ; cannok 81\/&/ 2er9 regultandt.

Yes )'u{ can -
B the resutant o any two vectors hos same m&am'ﬂud,&
U_)]qu, oPPos'u'fe, Ajreajcfon. to He Temaling

r‘% vector ¢ 4he third ve
thet v V‘ESL.LJ%OJ’L{‘; w’xH

Ee 20 .

o
v,

Vv
——

CORD

lose) iriarg[e their

@0 cesultac,

) /;":/
L
v/

t'e;\




e

\,’g

— - _
©.2.9. Two vectors A and B are added. Can the magnitude of the resultant of A and

B Dbe greater than A + B?

®y

No - - -

14 the two veckors Aoxd B
o method | two sides of fne Jcaaﬁgm e
Yo vectors and the remo;m}n,g gde Tepre -
vector . But  ang side. oF Jcr-,m%L& connok be g

of He vest two vectors

: ‘ : ‘ | L L
are. acici.ui oy uuz\ng 4 9 i

z‘kanA Yor vrwghi{uﬂﬁs /\’8’1&
tre resulband

be 8re,ofce,r- Hor. A +B

~ > nevey
| A+ B | theredore , cv
)
*x - - -
G.2.8 Two vectors A and B are added. Canthe magnitude of the resuitant of A and

—

B Dbe less than A-B? )

No - 48
) an
N Rk Le. be bweer

R = /fAQ+ B{zf&A%COSG
N

. ',O
TS" 8:—.\80’\ [ . N

y Lt 2 a®
F\ wx\\ \DC, il Ml /‘?‘a&r&go(e’ l

Le less than Af6-

R, ¢an never
mu

bg,L8)$ ‘B”\O—rb A—B



*¥ ’ L
.2.12. What arc the properties of two vectors A and B such that

B=Cand A+ B=C (b) !A+E%:§Z—B{

() A+

() A+B=C and A’ + B*-= Ci

TN
(.O_)E :A*’B ‘
C =fAl+BZ+2ABCmO
e =D .
_ + B
ALC and *6'~—C)Uf‘&m3lc

/to go_’t]?’?? ’H'\& Con.d'lb‘on, A +06 =

° A
be%wem?\ and —é must be Zero COR)Z cm.d-é\ st L\,o_ugzo_rng

direction .
(OR )
—E :—/i 1—-3 ) C = A*B
C:L'-'-A(L.fBZ,f. MB C&S@
2

CA+B) - AL. g% . oADB Cos o

P B 2AB = AN B s 2AR CasE

osE = 1




©-2.12
by (R+Bl - [A-B]

et ‘o' be Oﬂal’e’ Letween. A and B
e A+t 2ABCs®  and

- .Q_-Q_
[A_e,l 2 A"+B - 2ABCes O

. N 0 >
since [A+B] = |A-TB)
(o8 & = 0
© =y 80y, - -
— -
Alb
- = - - Q_ Arl L
LC)C/ :A-f@ )CC, 1’8
7
1
oo opt et s 2AB L O At B
€esd - o )Szf“ﬂ/,b ) 51//,1 ;-
Al

0

To so.kic.?qé Ye conditiors A+bH - C ara A’l_+ Cgﬁ-cl)ianol
muwt be PwIDULAJCMLO-Y‘ to eadn other.

)2



e ¥ %

' 9"2"13" Phen two vectors are representod by adjacent side of parallelogram, the diagonal
rawn through the comer, from which the vecior starts, represent the sum of wo
Sven vectors. What does the other diagonal of the same parallelogram represent?

— -
A+D

A | .
The other. d?qgonni can repre serd e c{_"jpj'c)‘-m’of the given vectors.

Let the bwo éivm veclors are j\ ana. B .13 the anﬁonaL Hat passe

Hre s\:qri%ing Po’mfrs A A and '§ gives the same CA+B) . e o”ﬁwgw

B-A.
B 2 I3 . . . . . . . . i . . - .
@ - <14 Can the dispiacement of 4 particle in any time interval have a magnitude which is

less than the distance traveljed by the particle along its path in thar  interval’
Lan it magnitude be more than the distance travelled 9 Explain.

dfmaona,l, uJ:H 31vc the didference A -8B or

Y“) the m&gni%@ o dhe cUsJD{awne,ni oF a ‘DOJJCTCLQ Tn Jﬂj time
interval can be less than 4 distance convered in Ahak Time
interval.

s No) the mo\g-w]&udﬁ of dlgp\aaeﬁm’f never be %r‘eaiéx than, the

AJS{:QN@Q, convered :
T i o_}read,g da?in;ecl as the di stance ! Le}%ﬁx nmg,()_gujﬁﬂx alomg

the poth and e dislacamert 15 4o directed Amjm line

gegmgn‘r Jrom iniliql PO“IJC to dinal Pom%. The strarﬁhk Line
di stance v Be horbest  one between any two Poirrts. (l-e the
g’crqfah{ FQ;H". s ever shorter dhan any obrer paths Hhose joirn
between two Poin‘t? ) S5 the rmﬁni{m&c ot disPl.a{Qm@«j: 'S ever

Lgs than dhe distance covered o\wim(j a. f)ar{iw\ﬁ@k time interval.



6.2:15. Give 77 eXam

ple in which the d.iqr
” ‘am Stance
Conesp.ondmg ’

: | avelled g
displacement 18 zero.

a significant amount yet ihe

The displacement of o partidle will be gero 14 Hak particle
moves along o close padh

Becawse of 4o initial pasition and  4inal position. are coincided
s displacemsict bewomes poro however # has moved o cerdatn

distance. e Por'%id& will have. o s'ngru'ffcan-l: amourt  of distance .
D A '

B-1 L1686 Is the displacement always in the direction of motion?,

No | the direction of d',gpimmen)c s nok aJLua_gs te same as thad

o} motion .
Ve direction od motion i Q}.uazav% Po]h‘fe,ci %Of\aeﬁi\'aoi to the
PoﬁHw and  dhe direction of d'«sﬁagemm—{v ‘s dire cted  From

) |
'\ni%}a,\ te dinal PoinJc) such two direckions camct be the Sane

foa Par%?d@, MOV eY afonq a (urve )Nfd%'
‘ G :

’ No%&
S(.u:}\. two c{'lrEc,)LionS o bg ’U'\_g UM, omfé wke;L a. Pay'{ide, MoV €3
aiong a Slx‘raighjf Fofuh witowt  back bfo{f\an,j . 8o, in (ﬂener(ﬂ ,

P Q -~ ~
Bie buwa directions s ot alwaws the same

~
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P246.In Bolr's model of hydrogen atom, an clectron revoives around

¥

P

1}
\ T= 3-‘(-"‘O¥-’
S—

U)e ossum

) et e abib of teextrone

2.45.Find (a) the specd, and (b)the centripetal acceleration of the earth in s
rotation around the sun. The radius of the earth's orbit is 1.5 x 10" m and its
period of revolution is 3.16 x 107 s.

cirde.
rth
overed by the &
. _ distance covered B3 T ——
The. spwd ot eorth = Lme e\aPsea
crewnSerence
B Hme PU'\OA
2R
T

tl
9'»5.14?_)\\'57‘ e}

11

316 % \C’:r

-1
= 2.6182 x 104 LA

The Lm*cr'\Pe)cak accelerakion  a

=
a
Q. = v
R Q.
4 2
. (L -q8Lr10 )
t‘«‘:‘zv\o”
- -2
— 5.C] 3/(\03 NS

a proton
- . B - -11 . 5 - 7 M
circular orbit radius 5.3 x 107" m with speed of 2.2 x 10° m s, What is
acceleration of the c¢lectron i the hydrogen atom ?

mn a
the

-,



P 243 4 dniil bir g 3.

- Bolukion :

. tonl speed |
, qom revolves With coms
Srnce the elect

: The
- yation 0"4«%
thevre will be o t/a/ngmm accele
Acceleration (< ot due to the

hamge in divection
C
Of motion of the e

‘ tr
(eotfrmb) e redial eccelenation
— 11
= = 5.3 %10 m

& —1
V = 2.2 <107 wmsg

)
- Q’?h\
v2
A = M
R R 6 2
= (2.2 x 10 D
_“\E‘:T?
5.3 x .0
22 -
= 912 % (O ms
5

0.25 incjy in diamerey g Iotating
velociry 9 (D) Whar ; it

. ) What jg Ihe angu]ar
V a point on jg Circumference 9
Soludromn -
Ca> W= 41200 Tevolution PEYT mMinute
= 1200 < 2T radiom
S0 Second
=1
= O »aq S 1
4- > O Tr (3/0?/& 8
T amgulan reloclty w = “+
> V= 7w

l

5 17 (Yehn [PET secomR
15,74 vnch per secomd

A _ 4
= 1.3( {t &
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A block is given a push along a @bletop, and sides oFf mc'wble-(a_)m“". force or forces
are exerted on it while falling from the table o (he floor? (b) Wl.‘a[ ' the reaction 1o sach
force, thar is, on what body and by whar body is the reaction exerted? Neglect air

_Tesistance, . .
R v |
(a) Whiling falling, only the gravitational force is exerted.
(b) The reaction here is the gravitational force exerted on the earth by the block.
- 638 Hxx - =
- A block of mass, m i supported by a cord C
from the ceiling, and another cord D is
allached 10 botlom of the block as shown
in figure. Explain this; if you give a sudden
Jerk to D it will break, but if you pull on D
steadily C will break.
mQ s -
Answer :
A cord will break only after some amount of increase in 115 length ( vielding ) due
to the applied force .
When a sudden jerk is given to the cord D, because the time :nterva of the application of the re
15 100 short and if the mass (or inertiz ) of block is large enough to resul: ‘n asmall acceleration. the
block will not move much. Then the cord D only will yield and break
When a steady pullis applied , because there is encugh time ¢ the block to
move, 5oth cords wil] yield . But since C js now under a larger tension - due 1o the
weight of the block and the pulling force - 1 willyield more than D docs and therefors
break
S 3.4 * . . Lo ,
. ._[ﬁ_'iﬁ'c"'f?ﬂld'\'\'?hg Statements choose the corréc; one. In real fife. 3 moving body. izfi b
tself. slows down and finally stops because
(2) “state of rest” s a natural stare.
(b) aforce iy acting against the of motion.
(¢) anat force js acting against the direction of motion

Q14

Answer

{C)ane force i aclingaguins: the ¢rrection of mosion
. .»‘\Ah.c;mll\ loaded truck g rolling along a straigh( Jeve| highwayv ag 350 R Nt e
dnving force be cqual 10 the resisting force, or MUST i1 he slightly orcarer in order 1o

Mmamtam the motjon? Check your answer agains Newton's fipgr law of marion. Do voy
Wantto change your ongmal answer? (), Was your oriainal anstver comrect? |

ST ITUTN . :
The drpv, Loree muygt 4 cqual 1y

z\cccrcut_; 2 Newtan aw, a S0ving ood

not forcc L onit " To maintin 4. mg”aq g
fequires a zarq resultant foree Thus - vin,
accded

SU3.15 K PR - :
- A number of forces were known to be acting on
the rest. What can you say abour these forces?

e e — e

the (21 SISt N

jvvxi. Continue TOVING with g
1B itk has g be k
adn ving for

SNt velocyyy dfand whep -
ept POvirg as constant va

. focity ang |-
ST Sh s equay and o o |

PRSI o the Fessting 1o:ce g,
& certam vody: b IS se2n 1o remain

The vector sum of forces are zerg





