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dorque | | _ g
Te ,tua.nmﬁ ﬂﬂje.ct eb’; a__fom s _called ks
DEcInNITION = The produck % tfeua and He peapende..
te the ponk areund which the bed-dv Relakes Lis
Line of  aclion of fpece to He poink atsud which
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5#&:1#:. CﬂSES i i ulL
Case 1: When the Line of at.c.f.tﬂn LBE jmg pasies -

fWu?L thoe tu.uw‘.ﬁ penk ,  then
Momerk #Fam = L = O 2i]

Se
TI ﬁ-»’ﬁﬁ — .E.F,ﬂ,gnﬁ_ﬁ
T =) F$6n =0
Hercee, teowgpe will be  punirmem
Case 1l: When O =0" oC /80
$o _ anl A
:!t: EKE = LESin G n
I8 Bl Ef‘: CESHO" A = LF(0)-h (% $m0°=0)
T=o0 i
I 6 =180 , ?.—_ LESHI80" n—.EF{ﬂ) n (+* Sint80°=0)
T =

Herea | .tmi,u.a will be punimunm  an  beM. cases,
Crse 1ll: When 6 =90

$o
Tw ik SF = BESHEE
T=0F$0n90 h = LF(1):n  (5590=1)
T=.LF.n AN

Hence, tocgue will be m;m_ dhen fotce

and mement axm axe [Peipend
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From epm;ta»é 0] r.:md ¢ LY = c,anhz ,cim .#m,t

the @%.,w, can be alﬂa@m.ai b@' lrecil&{. pwd;mt, c:rﬁi posilie
Te A xF
o T = AFSn0.% — @

“Where (ALESinB) 4 He ma.gfwﬂm Oﬁ e t&ig}m
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n,m,g vecksts A land F

As foice  oeterrmunes the Lwe.cvu MW&N an c
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Transtarionat EQUILIBRIUM

“When W candulian caat Q%UAMWM b Sakis-
fled c-e; SE =0, then thee & no Linear acceleralison
ardl booly will be n translabional.  eguilibrium.
Roravionar EQUILIBRIUM

When  second  condilion of equilibsim L5
bokisfeed L-e; =T =0, then Herz 1 no Cl.ngf(m acce -
losaktion and b@dy will be dn astelional e?/,u'!iibuﬂm_ ,
ComeLere EQUILIBRIVM

Bhen both He condidisns oa'i eguilibtium aie
Ju-’s,f.i,zé-f_.'z.ri YR .
Fiusk condilion = S F =0 = 5 f.z0 ard ZFy=o
Second conddion—+ =T =0 :

TRen beda, wl be in complete equilibacum,
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SHORT QUESTIONS & ANSWERS

2

Ans:
0

o)

Aust

Define the terms

@) Unit vector (s of a veetor,

Compo

(i) Position vector and (i

Unicvetors A vetor whoss magnitude s on s clled uit vctor A it vetor
A i the direction of vector A is obisined by dividing the vector A by its
magiitude A Tho

¥
t

Positi osition vector

» e
desebes the | mmw or S patse pit o)

B

Pt

“The posiion vectoe  of a it (d b

X plane is
w\/: 41k . %
VYAl Pab.e)
‘nd the position vector £ of  point P(a, b,

in space is
# v

Fosfrd x
u.,.,,u.,c.u o a veetars A Borpbnmny e vstol s s Sl e i goon
Vel A Voot can be comskiered s (s roslun o s Commponen vicion
Along 1 spcined dredons

Tho vector sut o e vectors:glves & 2ere:reull
orentation of the vectors?

T el s of e wcos can be 2 by can e drahin s ey s

o s e i
Let A, B and C are three veetors. < e
L=
X .

. What can be the

Example:
“Their fesultant vector can be find by
head 1o tail nile. From figure it is*
evident that

Vector A lies in the xy-plane.
rectangular_components be
components have opposite signs?
If a vector A lies in the 3rd quadrant e, it mikes an angle 0 such that
130°<0 < 270" then both its rectargular components will be negative.

Figure shows that the orientation of both rectangular
components of vector are negalive.

For dl pflidcim w50
<2 or” what " orienttion

Ifa vector A les in'the 2nd quadrant or 4th quadrant then

the signs of ts rectangular components will be opposite (o

each other. Hence angle 8 should be either 90°< 6 < 180°

o7 270°< 8 < 360°.

5 shiow that the orientat
[ 1

¥

n of both e Vectors are opposite to each other

W
aguitude be zero?

If one of the components of a vectay i
Exp) ]
No, if one of the components of a vector is ot 7era bt e camponenis ae
ze0, then the magnitude ol fesultint vector cannot &

nul vector, its component yeators fre equal in 2 magmf@ ol posie

Incase
in direction.

pter02) VECTONS ANDEQUILIBRIUM

25

Anss

26

Ans

27

Aust

28

Aus:

i rectangular componcnts are

2. veedi/liave k component greater than the veetor's magaitude?

N\ Nector oot hve « somponent whih s magitude greaer than the
sgitude of the original ve component of same magritude
e e

i
Can the magnitude of 1 veetor bave 1 negative value?

No, the maitude of a vector always has  positive value.
1A+ T8 = 0, what ean you say about the components of e two vectors?

IA+B

0, then the sum of their respective companents will also be zero, ..,
AxtBr= =0,

Under what circumstanees would & vector have components that
witude

e equal

In case of rectangul be

Sonpotess s it et Socponsts v
equalifthe vector makes an ang Fig.

 with +ve

Example

or A tnkes an angle of 457 with +ve x-ais, The

)
s wsiis & Mt ik
& o)
i
e By wsi A aas
g & (o)
s 5
TR TR T
st B, oy those plyscl s s b sded i e sk, Ditse
VA i cnnat 5 s6ded. & vesor oty and s sy bong
irent comot e s
B Cunya AR AW
11 T estors e s A o G s b e i
il e ok s o Wi gt b B
it oI g adesss an SO giode
412 o st o ilrnc o o g s o
g b o e PP ot las
PN e o no[.(,mw

Using head 1o tail rue, thsir sum and ifferen

in the gyt s dcen 1kt their resultants G and OQ are
also pgghéndhctlar and of the same length

Ans:

How would the {wo veetors of the same magnitude have to be oriented, if
ey wer (0 b combind o give  esulant equal o 8 vetor of he e
nitude

1Fhe angle between two vectors ofsm\c magitude is 1207, the magnitude of
their resultant veetor s also the same.
“This can be proved as Tollows:

and ¥ are two vectors whose magnitudes are same, say F ther resulant
can be found by using the formula;

R R

+ 2R c0t0

[F?+F +2F F cos 0
R = \2F +2F cos 6
10 - 0 den
R = \2F +2F cos 120°
Neze=
)
&
R J\ F
O e

i i 95 1. Hone, he sum cannot b Iss than 25 N and more
i 95 . Ths th oly orseet nwe s () whih s 70 .

Sumpose the sides ot closed pygon represnt vector arcanged bead o il
Whiat s the sum of these vectors

s I vectors ae, aranged head to el and they make a closed ol b tree
osulant sun s 10
B Ir §
9 o g S
i R=R+B+C+D+Ew0
E
x
216 Wentify the correct answe
i Y are traveling in different directions at equal speeds.
ction of motion of X is due north but to an abserver on Y,
h rection of motion of X s north-east. The actu: o
Skt 7% 4 aiacebet Toim g sl o e
(A) East (B) west (C) south-east !Uhnulh—wen
) A borizotal frcs s appted o 2 il o of wmass m at rest on
Sotooi plan inclined ai an Angle 0 to the horizontal 2 Show
222, Thi viagaitude. of ks reutant force Actig Sp.and slong. s
Surface of the pt the object is
() Feos 0-mgsin 0
(1) Fsin0 - mg cos 0 Fp
© Fargrmgeond
@ Fs . AT
() “mgin
Aus:
Let A bet the position of ship X and B be A i
the position of kip Y. From I (ship ), the
position of A (ship X) is norti-cast. Hence, 3
fiom ihe figure it i clear that ship B is p o N
heading towards west
s
() The correct answer is () West
(i) The corcect answer s (a) F cos 8 - mg sin 0
LU7 0 all the components of the vectors, A4 and Ay were reversed, how would
s alter K x Ay?
tns: 1F all the components of the veclors A1 and Az were reversed, there will be no
effect on the resultant of A x Ax
218 Nawme the three different conditions that could make A1 x Az = 0.
Ansi Avx As=0can be zero
@ Avisanull vector or
() Azis 2 null vector or
i) Aq and Ay are parallel o an rmn]\d vectors, Rrtign
AuxAs= Ashy sind’ [}
219 dentily true o fase s
(@) A body in cau
{0}y SO Roek acting an by Torm 2 s polygn nd thn
ady s said o be in cquilibrium.
Aust
O] T v Bl aient e  body gy b s i v o
wniform veloci
5. T s pcprect iy sy s pole: opomiih, s wosor o
 this it the It condition of equilbrium
220 wre is suspended from & wall by two strings. Show by
ation of the strings for which (he tension in the str
Aus: The temion in the. supension sings wil b fuasgucas
minitnum for the configuration shown in the figre.
In this case. the tension in cach string will be half e
ey [ rewe_]
Mo o T w
221 Cana body rotate about its centre of gravity under the action of ts wei
Ansz Now oy oot Tt shout it ot of gravity ndsr the ncion o
e the moment anm will be zery and hence, Wrming effect or torgue vill
IMPORTANT FORMULAE
* Unitvector = A= &
% Magoitude nr,mmn— ¢ = V@D (For two dimensional planc)
A NRFRFE (For three dimensional planc)
* A=A



