Chapter— 2

Vectors and Equilibrium

TOPIC WISE MULTIPLE CHOICE QUESTIONS
2.1: BASIC CONCEPT OF VECTORS

1)

)

(4)

()

(6)

(")

(8)

9)

(10)

Name the quantity which is a vector

(a) Speed . (b, Farce

(c) Temperature ' i (d) Density
The direcvion sfvecicr il spaceis :plu,ifiei;!- By: '

(@) 1-Arigle ' | ) et (b) 2 - Angles
() 5]- Anglis \ (d) 4 — Angles
i A=20 T j+2k then |A| is:

(a) zero (b)3

()5 (d)9

If [a+b| =|a—b| then angle between & and b is

(@) 0° (b) 45°

(c) 90° (d) 180°
Maximum number of components of a vector may be
(a) one (b) two

(c) three (d) infinite
The magnitude of a vector T =3i+6j+ 2K is

(a)-1 (b) -7

(c)7 (d)8

1%,

, .(.GP‘\'\.'./'JM)
LHR 2015 (G-11)
LHR-2016 (G-11)

LHR-2017 (G-1)
LHR-2018 (G-11)

LHR-2018 (G-1)

If the resultant of two vectors each of magnitude ‘F’ is also of magnitude ‘F’ then

the angle between them will be:

(a) 30° (b) 60°
(c) 90° (d) 120°
i—]—BR‘:
(@ 5 (b) V7
(c) V11 —d) V13—~
A+B=B+A, this shows-that addition-oi vectorsiis| | | |
(a) Associative By A L (b)Y Comimutative
(c) Additive | — - \ \ T fdy Additive Inverse
Unit vedtor of Agiven vector A= 41 +3] is:

AN PRI
G b) 1
T (b)

4 +3] 4 +3]

c d) [ —
(©) c (d) c

GRW-2019 (G-I)

(RWP 2012)

" (BWP 2012)

MTN-2019 (G-1)
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11)

(12)

(13)

(14).,

(16)
(17)

(18)

(19)

(20)

(21)

(22)

15)

A scalar is a physical quantity which is completely specified by

(a) a number only (b) Direction only
(c) A number with proper units (d) None of these .
Another name of rectangular co-ordinat? siystem.is W N
(a) vector system (b payRical co-crainate ! ,ysu;.n
(c) Cartesian co-ordinate s 'st=m ' (@) Cert: 35l m_ord.. iate svstem
A unitvadtor is obtained by aividing thevectprith
(a) its Gincticr u ! -+ (b) Its magnitude
(c) Itself % 0% o ' (d) Any scalar quantity
TwWo vecto!rs a "e.suiato be equal if
@ hehave equal magnitude (b) they have same direction
(©) both a & b (d) they have opposite direction
Number of angles required to represent the direction of vector in space are
(a) one (b) two
(c) three (d) four
The vector of zero magnitude and arbitrary direction is called
(a) equal vector (b) null vector
(c) unit vector (d) resultant vector
The maximum number of components of a resultant vector are
(a) two (b) three
(c) infinite (d) one
If avector A is multiplied by negative number (n < 0) then its direction is changed by:
(a) 0° (b) 90°
(c) 60° (d) 180°
The unit vector of A = i+ j+k is
— 1
(a) A (b) —=
J3
ik
c~~——~ (d) zero
NG
If A =2i+3j-4k then magnitude of A
() J_ A -1 _ ~ NN [ o \ago
The minimum number of Compcne nts of a iesu1tc_nt veoto'r ¢ re P
(a) 1 70\ (e )
©3 . VWS d,mnc 5t these
The po"v‘fmn vacfuv T of' a pom*\\g ] 2 -o) is glven by
(@) 2i - .._wj'i tlk Vi (W (b) —2i —3j+4k
-(,c3 Li e didai = (d) none of these
By using head to tail rule we can
(a) add the vectors (b) subtract the vectors
(c) multiply the vectors (d) both add and subtract the vectors
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(24)

(25)

(26)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

Which of the given vector is a unit vector?

@i (b) i+] e

() I+J+k i L (Aval &ré enitvectors

Parallel vectors must have same - LR '

(a) magnitude j (b directicn-

(c) botirin \ghitucke and direition A 'f'*‘ same magnitude but opposite direction
Which priocese isinot pgssille! fer o vectors’?

(a) addizion’, (b) subtraction

(crdivisipn |- (d) multiplication

Wen-a number is multiplied with a vector, only its direction is reversed if the
number is

@1 (b) -1

(c)-05 (d)-2

The resultant of two forces of magnitude 5N each, has also magnitude of 5N, the
angle between the forces is

(@) 0° (b) 90°

(c) 120° (d) 180°

The vector which describe the location of a point w.r.t the origin is called

(a) parallel vector (b) unit vector

(c) null vector (d) position vector

The relation A +(—A") results the

(a) parallel vector (b) unit vector

(c) null vector (d) position vector

The vector subtraction is similar to vector

(a) addition (b) division

(c) multiplication (d) all of these

A vector which has the same effect as all the original vectors taken together is called:

(a) Position vector (b) null vector

(c) equal vector (d) resultant vector

The reverse process of addition of vectors is called

(a) negative of a vector (b) multiplication of a vector

(c) subtraction of vector (d) resolution of a vector

The unit vector is expressed as A

(8) A=[AlA 0 aE NN x

(c) A=AAA \ — (W) AFA X/,

The sum of a vector with ts n Sganive Je tL I resusts mt'*

(a) zergvetoh " |\~ (hYniii vector

(c) both=&analt O (d) none of these

The mln,mr,lm uvm*)e r ianar forces of equal magnitude whose vector sum can be zero, are
__<8; A (b) 2

\f) L (d) 4

r=ai+b j+ck

(a) equal vector (b) position vector

(c) Unit vector (d) negative vector
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(38)

(39)

(40)

C 0
2:2 R i'ﬂ"'

(4h1)
1 . |

(42)

(43)

(44)

45)

(46)

(47)

(48)

(49)

(50)

N
51

The position vector is a vector that describes

(a) location of a point (b) location of magnitude
(c) location of null vector (d) none of these -
The vector having magnitude one is called | |
(@) null vector _ L (0] NRgatil/e vecror

(c) unit vector " ~(d)\pCsitionvestar

If A=25A jW+2k , thei ir’_\'is- '

(@) zerc | '

if "rictangular components of a vector has opposite signs, then vector lies in

quadrant

(2) either in 1% or in 2™ (b) either in 2" or in 4™

(c) 3" (d) 4th

If a force of 10N is acting along x-axis then its component along y-axis is:
GRW-2019 (G-I11)

(a) zero (b) 5N
(c) 10N (d) 15N
If R, and Ry both are negative then resultant Iles in the quadrant: LHR-2019 (G-I11)
(a) 1* (b) 2™
(c) 3" (d) 4"
The magnitude of rectangular components are equal if its angle with x-axis is:
(FSD 2012)

(a) 30° (b) 45°
(c) 60° (d) 90°
If both components of a resultant vector are negatlve, then resultant lies in FSD-2018
(@) 1St quadrant (b) 2™ quadrant
(c) 3" quadrant (d) 4™ quadrant
Rectangular components have angle between them is: FSD 2019 (G-I)
(a) 30° (b) 45°
(c) 60° (d) 90°
If A and Ay both are negative, the resultant vector will lie in: (DGK 2015)
(a) First quadrant (b) Second quadrant
(c) Third quadrant (d) Fourth quadrant A force of 10 N makes- 77
an angle of 30° with x-axis. The magnitude of x-component w1ll k<l M"’N "01u \u - I)" '
(a) 5N b)866 .5 N o
(c) 10N Mzerd \\ OV VN [ WA
Two forces of magnitucz 10N ez ,h Their), rel u,ta”nf i5 equal to 20N Then angle
between them is: WY ANI =~ MTN-2019 (G-II)
(a) 18G7" | o P - o /h\ 30°
(€)90° =\ Ly \ \ ' (d) 0°
The resuliant’ r,f tfvn for cab sl\l and 4N making an angle 90° with each other is

Y _<8;L\I VAL (b) 7N
'\f) 5N (d) 3.5N
Vector A is along y-axis. Its x-component will be
(a) A cosb (b) O
() A (d) Asind

14



Chapter— 2 Vectors and Equilibrium

(52)

(53)

(54,

(56)

(55).

The direction of vector R is given by

(@ 0-tan" () (b) 0= tan’l(&) <

X ; ) y i ) | |

R ] Ry

(c) @=sin (R—) \ : ~ (), 6="tain ( ) |

, :
If Ry i Jsilive and Ry 15, Iegatit /e then t..e réstiaant Iles in
(a) 1™ czegrant, L) 1L 1% T (b) third quadrant
(c) fourih yuadrant ] (d) 2" quadrant
When a'forte m-190 N makes an angle of 60° with y-axis, its y-component is
G (b) 5N
() 50N (d) 15N
If a vector A lies in 3" quadrant then its direction is given by 0 =
(@@ (b) 180°-®
(c) 180°+ @ (d) 360°-®
If a vector A lies in 4™ quadrant and make angle of 60° with y-axis its direction is
given by 0 =
(a) 30° (b) 330°
c) 270° d) none

2.3 PRODUCTS OF TWO VECTORS (SCALAR AND VECTOR PRODUCTS

(57)

(58)
(59)

(60)
(61)

(62)

A A

@i (b) i2
©1 (d)2
BB |s equal to: MTN-2019 (G-II)
(a) B (b) 1
(©  Zero (d)B
If AxB isalong y-axis, then AandB are in: BWP-2019 (G-1)
(@) x—y plane (b) y —z plane
(c) Space (d) x —z plane
(ix])xh(]xi)xi will be DGK-2018 (G-I1)
@ -] (b) ]
(©) i (d) 0 . & .
If magnitudes of scalar product and ; cstor procust aqe, samg;, tt‘cn TM ae g.c‘
between the two vectors is ALRRN DERK2018 (G-1)
(a) 30° \ e .(t')' 4£-° [T '
(c)60° YWARIRSC 18_95
The crinch! Iroi juct, of a ver ‘oF “A\N th |L"D" results: MTN-2018 (G-II)
(@) A ARIBRRRER (W (b) A?

-~ (,1x(ro oA AV = (d) null vector

| th Bdrizero vectors Aand B are parallel to each other then MTN 2016 (G-I)
(@) A.B =0 (b) A.B =AB
(©) [AxB|=AB (d) [AxB|=AF
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(64)

(65)

(66)

(67)

(68)

(69)

(70)

(71)

(72)

(MTN 2015) ¢~

FSD 2019 (G-1)
SGD-2016 (G-11)

(RWP 2015)

LHR-2019 (G-11)

LHR-2019 (G-1)

GRW-2019 (G-I)

LHR-2018 (G-11). =

.. I"'\._-

L

| LHR 2015(G-1)

f.(]x I?) is equal to:

(@1 (b) 2

(©)0 ok

Cross-product of jxi is:— Py R iRR'

(a) zero . BYFARIER Gy

© 1 L0 o W e ey

e nagni‘tbdé‘ of i ( X K) is equal to

R (b) 1

(c) -1 (d) k

The cross product, K x jis equal to

(@ —i (b) -]

(c) —k (d) i

! Al R 1 I

If A=41,B=-4] then angle of A+ B with X-axis is equal to; MIRPUR (AJK) 2015

(a) 45° (b) 135°

(c) 225° (d) 315°

Cross product of jxK is:

(a) zero (b) 1

(©i (d) —i

If F= (2?+4]) N;d :(5?+ 2]) m work done is:

(@) 157 (b) 18 J

(c) zero (d)-181J

If AB sin® = AB cos@ then the angle between A and B is:

(a) 30° (b) 45°

(c) 60° (d) 180°

(kx k) is equal to:

(a) k (b) 1 ,

(c) null vector () zere 7

The magnitude of i.(jx jj s equatto; . || | |

@0 PR R YFARIBS O

(C) 71 ___.:: .'.. .'-“-_.%:.w I._. 1Y .I . \\ . L - \_.u.;).-i‘
elaR-sbst (b) ABsin6n

) 'AB sin0 (d) none

Scalar product of two vectors A and B is defined as:

(a) AB sin 6 (b) AB tan 0

(c) AB (d) AB cos 0
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(76)

(77)

(78)

(80)

(81)

(82)

(83)

(84)

(85)

(86)

(87)

8)

What is angle between the given two vectors i+jandi-j

(@) 0° (b) 30° ¢
(c) 45° _fd)90°

The scalar product of two vectors™ A and, B, 7esuitsiin

(a) vector quantity =y () iscalar gu ar tity !

(c) linear quentity . / . (d) noneet'triese

Vectoi prodijerof tWJ ve! Lor" Aal 'd e c.enned as

(a) ABirit |\ | \ A T (b) ABsinOn

(CrAB st n. ' (d) both ‘a’ and ‘b’

Bly'increasing the value of angle (O° <¢9<90°) between the two given vectors their

cross product in magnitude

(a) increases (b) decrease

(c) remain same (d) may increase or decrease

At which angle between two vectors, their scalar product is equal to half of the
product of their magnitude

(a) 30° (b) 45°

(c) 60° (d) 80°

Which Product of two vectors is commutative?

(a) cross (b) scalar

(c) both ‘a’ and ‘b’ (d) none of these

If Aand B are two parallel vectors then which one is not correct
(a) AB=0 (b) AxB=0

(c) AxB=0 (d) A.B=AB

Two forces act together on an object the magnitude of their resultant force is
minimum when angle between them is

(a)0° (b) 45°

(c) 90° (d) 180°

IfA. B =0, then

(a) A is parallel to B (b) A is anti-parallel to B

(c) A is perpendicular to B (d) all of these

fxk= _ 1\ (@
(@1 =ib) zera, =~ N | o Vo
(©) K L (e lltvu,tm ' P

Three vectors of equal maqnln iie a:re adced and ‘magn! 'rude or thelr resultant is
zero. Theargle betwcc.‘ any of qwp vectars is,

() 30° L | (7 T L by 60°

(c) 90° BIRE R R L™ R (d) 120°

Farcs is\ eQLaI tw r, rbauct of mass and acceleration, the product is called

e sreiere oouct (b) vector product

®) s'imple product (d) none

Vector A is making angle 0 with y-axis its rectangular components have magnitude
(a) Ax=Asinb, Ay=A cosd (b) Ax=AcosH, Ay=A sinb

(c) A=A tanf, Ay = A cotf (d) Ax= A cotf, Ay = A tan6
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(89)

(90)

(91)

(93)

(94)

(95)

(96)

(97)

(98)

(99)

(100)

ji=
(@1 (b) zero ¢
(c) k —id) =k __
If the dot product is negative, then'angle befywezn the vectors Tz
(a) 0° - ; (t.) (e \
(c) 180° VLSS M) R7GE
The vectar proiuics of w0 /ect s A ano B-isvector C whose magnitude is given by
(@) C=\ABsING | VAW T (b) C = ABcos(90-6)
(ciC T = AEose— (d) bothaand b
Spit_det product of a vector A is equal to
(@) A (b) A2
(c) A2 (d) none of these
If ‘Kx E‘ = ‘KE‘ then angle between the vectors is
(a) 0° (b) 90°
(c) 180° (d) 45°
Cross-product of two parallel vectors is:
(a) Maximum (b) negative
(c) zero (d) null vector
Which relation is incorrect?
(@) =rxF (b) F=q(vxB)
(c) P=Fxv d) L=rxp
A.A isequal to
(@1 (b) zero
(A (d) A CosH
If A =B then which equation is not correct
(a) AB=AB (b) A=B
(c)A=B (d) all are correct
Which of the following is a scalar product?
(a) torque (b) work
(c) power (d) both work and power .
Scalar projection of vector B on A is written as - =5
(a) B cosf ) Acasp—— o N7
(c) AB cosd . VA SIng L
(IXJ)+(ij) |sequalto ViR TEAR\RCR\R R Y.
@1 O\~ >0 N \ |\~ tblnuti vector
(c) zerci | (d) i+k
Self-cross p'fod lcf c,f E L."‘ft Vector is equal to
._&c) pero |y - (b) null vector
“(0)2he (d) negative
Which one is correct
(a) AB=-AB (b) AxB ZBxA
(c) AxB=BxA (d) none of these
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(103)

(104)

(105)

%, 1209)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

(114)

S ULaR)

Area of parallelogram whose adjacent sides are A and B is given by

(a) zero (b) AB cos 6 .
(c) ABsin 0 (d) AB )
The cross product ixj is ) '_ ' '

(@1 0 ()0

© k —~ 1 WL A K

—

Which geriditionicould'make | AxR=0
(a) bathivectors are paralict or anti-parallel  (b) vector B is a null vector

(o) sectol_4. s null vector (d) all of these
At which angle the scalar product could be negative

(a) 60° (b) 90°

(c) 180° (d) 45°

At what angle the dot product will be half of its magnitude
(a) 0° (b) 90°

(c) 60° (d) 45°

The i.k is equal to

(a) zero (b) 1

(c) -i (d) ]

The position vector of point P(x,y) can be written as

(@) r=xi+yj (b) r=xj+yi
(©) r=xj+0i (d) none of these
If F,=3i+2] and F2=2i+3] then E,.F,will be

(@) 24 (b) 12

(c) 6 (d)0

Which property does not hold for vector product
(a) associative property (b) commutative property

(c) distributive property over addition (d) none of these
AB,+AB,+AB,
The expression AB is equal to
(a) cosd (b)sing ([~>
(c) tan® ' (d) r‘roueuonu A an B(C
A.A isequal to V= o SRy
(a) zero_ R VAR -.__,’b one —-
©A O | Ve A
(IXJ)+(j (|) .. \ YU
@\ 4 WA (b) null vector
N\l O = (d) i
ror the two perpendicular vectors, cross product has value
(a2) maximum (b) minimum
(c) zero (d) none of these
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(116) If two non-zero vectors a and b are parallel to each other, then

(@) a.b=0 (b) a.b=ab ¢
(c) ‘éix 6‘ =a.b _ ~(d) none.of-tiese
(117) AxB s along Z-axis. THer) two vastor” A ahd 13 Tieih
(a) xz-plane- _ S0 by yzeplani -
(c) xy-pdlarie | Con | L5 inthree dimensional space
(118) The mégritude of e i 2auakio the
(2) miea of friangle), | (b) area of sphere
_ () e f rarailelogram (d) area of circle
\119) ‘Sonsider a vector 41 -3 j, another vector that is perpendicular to it is
(@) 4i + 3j (b) 6i
(c) 3i—4j (d) 7k
(120) The resultant of two forces 3N and 4N making an angle 0° with each other is
(@) IN (b) 7N
(c) 5N (d) 3.5N
(121) The dot productf 'E J-J=k .k isequal to
(@0 (b) 1
(c)-1 d) i
(122) The scalar product of two vectors is maximum when they are
(a) Parallel (b) Perpendicular

c) Anti-parallel (d) Null
2.4 TORQUE

(123) Turning effect of force is called

(a) moment of force (b) momentum
(c) torque (d) bothaandc

(124) Dimension of torque is
() ML°T ] (b) [ML™2T?]
(©) [ML™T7] (d) [ML™T7]

(125) Torque (t) is defined as
@rxF (b)Fxr
(c) Frcos6 (d) rF tan6 —

(126) Conventionally, clockwise torque is taken as 5N -
(a) zero ('0\ r‘ogat.w AL A
(c) positive \ —. ~_ (d)nong of these, -

(127) Torque hassmaximum \/aiue i anule llet/veen 7 and_t='ss
(@309 )\ |\~ | ey 90°
(c)45° | C OV \ ' (d) 60°

(128) The nerpendici ar\dist: m\,c from the axis of rotation to the line of action of force is called

T -.(1c\ Tomentum (b) moment arm
W ) terque (d) center of gravity

*429) A body cannot rotate about its center of gravity under the action of its weight because
(2) momentum is zero (b) moment arm is zero
(c) moment arm is maximum (d) turning effect is maximum

20
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(130)
(131)
(132)

£133)

(134)

(135)

The moment of force is defined as T=rxF wherer is

(a) position vector w.r.t pivot point (b) Couple arm ¢

(c) radius vector (d) momentu:n ars,

The Sl unit of torque is ) _ A \ A g

(a) joule 78 T \(byN

NSO\ A A N

If the b')d__/ is _rqte;.ti'wg with tinifoiin angular velocity then torque acting on body is
(@), Maximyin ' (b) minimum

\'_() 7or6’ (d) negative

When the line of action of the applied force passes through the pivot point, the value
of moment arm will be

(a) maximum (b) zero
(c) minimum (d) none of these
The torgue acting on a body determines its
(a) angular velocity (b) angular displacement
(c) force (d) angular acceleration
Torque is analogous of
(a) force for rotational motion (b) force for linear motion
(c) angular velocity (d) angular momentum
v | ) | e
_ "._ A '-.. i
) i - ._“"x \\ . 1 L.
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Chapter— 2 Vectors and Equilibrium

SHORT QUESTIONS
(From Textbook Exercise)

2.1.  Define the terms (i) Unit vector (ii) Position vector and (iii) Stmipenents of a ! cf'
SGD-15(G-I), MTN-15(0-), SGD-15¢0 1) &(G-il) LER-17 (G<D & (L) SHL19

Ans: (i) Unit Vector .
A unit vecter in a given dire: t on 15 ve"tcr Wi th inacni ude onetin that direction. It is

used tG-rapretent tae unnc*l on of & \ecfo. A Unit vector in the direction of A is written
as A~ wlich'we read 'as\‘ /s Hat Thus
i+Aj+AK
or A AIHATHA
A NS

Examples of unit vectors are:

Q) i is unit vector along x-axis
(i) ] IS unit vector along y-axis.
(iii) k is unit vector along z-axis.
(iv) n is unit vector which may have any direction.
(i) Position Vector
It is a vector that describes the location of a point with respect to the origin. It is
represented by a straight line drawn in such a way that its tail coincides with the origin
and the head with point P.
e Position vector of point P (a, b) in a plane is written as anf+bj andr =+/a® +b?
as in figure (i).

P(a,b) P(a,b,c)

=1

b > é Fl | ik '}

) . _ . ;;./. = Y { &
= X a4 O A WVOWAVAY

e Positigri” /ector rn 200Nt ¥4, ') 0) L i1 spade as Ofs.uons a, b and conx,yand z axes
respw‘fh/e Y whn“h ark p kn )vm* '—1}& ctinguiar components of vector r as shown in fig (ii).

= |+hj+ck eﬁd' x/a +b?+¢? .

.1|i'-"i;‘_ | "_'COT.punents of a Vector
“ = A component of a vector is its effective value in a given direction. A vector may be
considered as the resultant of its component vectors along the specified directions.

23

F|(1 ‘.,, a1
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2.2.

Ans:

2.9.

Ans:

2.10.

Ans:

2.12.

Ans:

The vector sum of three vectors gives a zero resultant. What can be the orientation

of the vectors? ¢ .
FSD-14(G-1), FSD-15(G-1), SGD-15(G-1); GRW-15(5-1), DGK-16 (15-ij; Bu P.\16 (G- 1) SFD—m CGEE
LHR-18 (G-1) - .

When the three vectors F 'F' and i—‘- are’arranged’ in'such & way\thit (hey form a triangle,
then ther re ultar\* iszein! Vwhdn negd 0.‘ Fa coinicides with tail of F1, then resultant
becomes zero! '
So, w#'e can vyrite

':_—'_'TL2+'_ 0

Is it possible to add a vector quantity to a scalar quantity? Explain.

RWP-16 (G-I), LHR-16 (G-II), BWP-17 (G-I), SWL-19, GRW-19 (G-II), MTN-19 (G-II)
No, a vector quantity cannot be added to a scalar quantity.
By the rule of vector addition, only similar physical quantities can be added, whereas
vectors and scalar are not similar physical quantities. Vectors possess, both magnitude
and direction and scalars have only magnitude, thus these cannot be added.

Can you add zero to a null vector?
MTN-15(G-I), BWP-15(G-1), SGD-15(G-11), RWP-15(G-1), LHR-15(G-I), MIRPUR (AJK) 15, LHR-17 (G-I1)
No, a vector quantity cannot be added to a scalar quantity. Null vector is a vector with
zero magnitude but simple zero is a scalar. As scalar cannot be added to vector, therefore
we cannot add zero to a null vector.
Show that the sum and difference of two perpendicular vectors of equal lengths are
also perpendicular and of the same length.

DGK-15(G-1), BWP-15(G-I), BWP-17 (G-I)
As ‘_A" = ‘E‘ andR=A+B and R"= A—B as shown in figure.

Angle between Aand B = 90°
In right angled triangle A AOB
ZAOB =45°
In right angled triangle AEO,L p ARERY
smoc=45 |\ 70N ',
' ZAOE 3\ /AGEE ZBOC: 4E°+\Q P
So OA'! sperpmdl"t las th O~ '

1 ._____,.

-‘ﬁ;‘:x/A LB

So the magnitude of (K+§)&(K—§) are equal and perpendicular to each other
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2.13.

Ans:

Proof:

2.15.

Ans:

2.16.

Ans:

Ans:

L) cie 0+ mg cos 6

How would the two vectors of the same magnitude have to be oriented, if they were

to be combined to give a resultant equal to a vector of the same magritude.

MTN-15¢37 FDR-15,SW, ha
The two vectors to be combined to give-a resultant-eguai, to "4l \legic: o the <amie
magnitude if they were oriented atariangle'ot J,AC(’ L\ -

The magnltude of resultany, o1 tw« 9 vectrs A aird B

E J,\Zﬂ 2 AR cos 0 -
If REARBEFL L
12 P4 F? = 257 edsh
l'=1'%=1"2 cos0
2 cosf = -1

0030:_—1 or 9:003‘1(—1j=120°
2 2

Suppose the sides of a closed polygon represent vector arranged head to tail. What
is the sum of these vectors? MTN-18 (G-1), FSD 19 (G-1)

—_ — — — —

Vectors L,M,N,O, P are represented by the sides OA, AB, BC, CD,
DO, of a closed polygon. If the sides of the closed polygon represent the

vectors arranged by head to tail rules then R=L+M +N+O+P =0
i.e Resultant is zero.

Identify the correct answer.

(1) Two ships X and Y are traveling in different directions at
equal speeds. The actual direction of motion of X is due north but to an observe on
Y, the apparent direction of motion of X is north-east. The actual direction of
motion of Y as observed from the shore will be

(a) East (b) West (c) South — east (d) South — west

(i) Given directions of motion of two ships are shown in fig (a). Fig (b) shows that actual

direction of motion of Y i.e \, is towards west.
N

N
4

v,
V. L

S f‘;\ S
V.-V VAR

" I A & 1t
‘p_ o % o L -

Fig (a) "y ‘Iz() | \ =
(ii) A horizontal force F i5 appliei ’to 4 small’ ollject'F\ o rhass m it rest on a smooth
plane inclined at an anqle, 6, Lo the phrizontie.as shatwitin Fig. 2. 22. The magnitude
of the re«L Itant-force actiy. g L'.Q aqi aleng ff “surface of the plane, on the object is
a)F cos 6~ rrgsnﬂ \ \

3] inig - g L(?_‘_H S

d)Fsin@+mgsino
e)mg tan &
(@) Fcos@—mgsind
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2.17.

Ans:

If all the components of the vectors, A; and A, were reversed, how would this
alter Aux Az? : LHR=15 (G
If all the components of the vectors Acand A, are reversee, then| v/ t,er rew \vestors
which are negative of Aiand A. i.6 A1 = —A1 i A » 2 A '
Now A2x Az = (-A)x (—A2)

- = A x.A
It show thet A ><'A; Vil npt ajter.

Wt @2 EVISE SHORT QUESTIONS

E!}J

Ans

(2)

Ans:

©)

Ans:

4)

Ans:

How can we express the magnltude of a vector?

Symbolically, the magnitude of a vector can be represented by light face letter e.g A, d, r,
etc. Graphically, the magnitude of a vector can be measured by length of a vector
according to selected scale.

What is meant by Null vector?

A vector whose magnitude is zero and has an arbitrary direction is called Null vector. It

is represented by O .
We can obtain the null vector by adding a vector into its negative vector.

A+(-A)=0
If force of magnitude 20N makes an angle of 30° with x - axis then find its y - component?
F=20N

0 =30°
Fy =?
Fy=FSin6

=20 Sin 30°

_ zo[lj

2

Fy=10N
If force F of magnitude 10N makes an angle of 30° with y-axis then find its x-component.
F=10N

. y —axis .

Angle of F with x-axis T . f12~N (L
6 900_300 2600 ) ~ - oy . \ |/- I._.-:. : i -\._ )

F =? | ....-': ST T | ' el -./
Fy = F cosO '. 71 f o~ \ ) LR P,‘.ﬁljo('

-10-f*c:\60°) e W LN N ' .
of . _x\ | S A e} X —axis

_10L2 \| -

.M'naL is nec Gr-‘ el a vector’> How a vector B is subtracted from a vector A ?

LHR-2012
When a given vector is multiplied by a number such that n < 0 then new vector will be
known as negative vector of given vector. In vector subtraction, actually, the negative

vector of one vector is added with other vector. If vector B is to be subtracted from a
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Note:

. [T 1,6)..
| Ans:

(7)
Ans:

Equal vectors:

8
Ans:

vector A, then it can be done by taking the negative of vector B and adding it in vector -

A. Resultant vector according to head to tail rule glves the dlfferenc" e —8.
Vectors subtraction is not commutative. i.e-"A—B#=B- '

- / Y AR
,h-/ / 1 g T _1_r‘_*__ ~
/12l it ‘Tnit vector of the vector A =4 +3]. LHR-2012

As we know that:

=— Where A is magnitude of given vector.

25 =
Therefore: A = A_4i+3)

A 5
Define Null Vectors, Equal Vectors. LHR-2014

Null Vector:
Null vector is a vector of zero magnitude and arbitrary direction. For example, the sum of

a vector and its negative vector is a null vector. K+(—K) =0

Two vectors A and Bare said to be equal if they have the same
magnitude and direction, regardless of the position of their initial
points.
This means that parallel vectors of the same magnitude are equal to
each other. - ’ @i
The subtraction of a vector is equwalent to the addltlon of t |e 58| m ) ve\,iol P! uve -
L GRW=2014
The subtraction of a vectsi is e(,,sI /ale.u to rhe ado tior, uf *he s( meé Vector with |ts
direction rewersed Thus, te s;btruc VECtCr '3 mm acitr /—\ reverse the direction of B

and adfl Mpf\ as qhov/u i’ the shég{wm Giver elow.
A-BAL (L‘) A

K
W |
v

A
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©)
Ans:

{10)

Ans:

(11)
Ans:

(12)

A

il

- tne|r onentotmn
el vectors i, jand k are mutually perpendicular. So the angle

How do we add the vectors?

Addition of vectors: :
Given two vectors Aand B. Their sum is obtained by drawing heir| re_-Bresfe‘ntath _'iihg- i
such a way that the tail of vector B Coincide_s viinithe fiead ol|vecter A Nawri7 we join the
tail of A to the head of B.. This L iwil ?e[)'r'ese'f.‘ the':/ector Sulr (K#ﬁ) in magnitude and
directian.) he, \eaior sum is callec. resut nt vecior and is indicated

byR. WA 5

|\ | ig—— A =29

Define the multiplication of a vector by a scalar. GRW-2015
(i) Multiplication by a dimensionless scalar:

When a vector A is multiplied by a positive number ‘n’ the
magnitude of the resultant vector nA becomes the ‘n’ times the 4
magnitude of A, but directions of nA remains same as that of A.

If A is multiplied by negative number (-n). The magnitude of
resultant vector is n times the magnitude of A but its direction is
opposite to that of A .

(if) Multiplication by dimensional scalar:

If n is a scalar quantity and A be vector then nA will be a new physical quantity having

dimensions, equal to the product of the dimensions of n and A . Example Momentum has

dimension equal to product of dimensions of mass and velocity.

Define unit vector. How we find it? LHR-2016 (G-I11)

“A vector whose magnitude is one is known as unit vector”

We know that

Vector = magnitude x direction

If magnitude = 1, then

Unit vector = 1 x Direction of a vector

Unit vector = Direction of a vector

This shows that unit vector indicates only the direction of a vector. _

Mathematically, — 1A (VU

A:é \ § ._"-f
A .

A unit vet,uor IR-HE mr'-"‘tlﬂ of A\QW*I fen A5 A Wthh we read as ‘A hat’.

What 15 Lre mge b=twe'n LNt vectors i, j andk. What are

w

>l

2 Z2A

between any two given unit vectors is 90°. The unit vectors

I, jandk are usually along x-axis, y — axis and z - axis X
respectively.
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(13)

Ans:

(14)

(15)

Ans:

(16)

Ans:

eVt

Show that vector addition is commutative?
When A is added to B then resultant is R = A+ B ------ (i)

when B isaddedto A then the resultant is R=B + A -]
as shown in fig _ '
So from equatlon (i) and (i) if is i ar

. A+E =B5A -
It shows tni't viecter additionis comiutative.
£ tvep vaciors are pardaliel and anti-parallel, what will be their resultant vector?
IfitwD waktors are parallel, then the resultants is maximum and have the magnitude equal
t the sum of the magnitudes of the given parallel vectors. If two vectors are anti
parallel, the resultant is minimum and have the magnitude equal to the difference of the
magnitudes of the given anti parallel vectors.
Describe briefly, how we obtain the vector, when its rectangular components are given?

FSD-2012
If the rectangular components of a vector, as shown in Fig. are given, we can find out the
magnitude of the vector by using Pythagorean Theorem.
In the right angled A OMP.
(OP)* = (OM)* + (MP)? v

2 _ p2 2 P
or AT=A+A ) —

. A
or A=K+~ Ayl

and direction 6 is given by

tand = i A
A,
or Hztanl[i]
A
Explain rectangular coordinate system. FSD-2017
Two reference lines drawn at right angles to each other are P -
known as coordinate axes and their point of intersecton is_ ., | [~ LS
known as origin. This system of cnordm.—,te axes | i5 U”eu >f"-’-_—-—'—{5r’“_,—_;-9"‘"

Cartesian or rectangualr cgordiante- ”f'ste.n

: YA | v’ Fig (@
One oi thn Iine:s S nary d'a X &Xi5 I o ieiy — axis. Usually the x — axis is taken as
horizonial ixis) The Cthér Hmo 's calied'y — axis and is taken as a vertical axis. The direction of a

. \eclor inla [)iana ‘s dleroted by angle @ which the representative line of the vector makes with
%08 itva-axis in anticlockwise direction as shown in Fig 2.1(b). The point P shown in Fig 2.1

\0) has coordinates (a, b). This notation means that if we start at the origin, we can reach P by
moving ‘a’ units along the positive x-axis and then ‘b’ units along the positive y-axis.
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(17)

Ans:

(18)
Ans:

‘J/ Pl_"l[u"!-

The dirzclion 'of & vec "of 1) 'space- .vqulres ‘another axis which is at right angle to both x
and .y axes) &s sHovim ir Fi iy 2.2 (a). The third axis is called z-axis.

IN oV z P(a,b,c)

0]

Y
/</ Fig 2.2(b)
(24

X
What are rectangular components of a vector? At what angle there components are

equal? MTN-2012
Rectangular Components:

The components of a vector which are mutually perpendicular with each other are called
rectangular component.

If given vector is making an angle of 45° then its horizontal and vertical components are
equal in magnitude.

A, =Acos0= Acos45°—A
2
. A
A, =Asinf=Asin45" = ﬁ
Define position vector? DGK-2016 (G-11)
The position vector Tis a vector that describes the Y
location of a point with respect to the origin. It is  p----------% P@ab) ~
represented by a straight line drawn in such a way that its - /‘: A
tail coincides with the origin and the head with point P (a, .5 'b-._ [ r / Vo S
b) as shown in Fig. The projectiens of po iticn Wep. or_' | C A A -
T on the x and y axes are te|coordi=ates a.and he and tr:_cy Vb / !
are the rectangular comnonenis/of tiie \rectorF .|\ 5 i/ - i X
Hencel )\ \ " ! \ \ _ A
F=ai+nj L and __rQ_-.;;Ei_'--:'_'JTI TR Q)
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(19)

Ans:

To get sum of two vectors equal to null vector, what are the conditions? GRW-2018
To get sum of two vectors equal to null vector, following condltlons sho- iU 52 satistiag

(1) Two vectors should be of same magnitude
(i) One vector should be negative of otkar vecior

(20)

Ans:.

(21)

Ans:

(22)

Ans:

(23)

Ans:

__peint P bfla voLto A-s thus denoted by three coordinates

For example, the sum of awegtor artitsnecative viedtor is o ruls vector.

A+ (—K.)_: -0 _ '

What i5 the unit Yesterinitne dizeetion of vector A=2i—j+2k.  LHR-2018 (G-1)
/s W khow!thay;

AN _JA ™ . . .
£ =— where A is magnitude of given vector.

A=,fA§+A§+A§

—

A= 22+12+22

A=\451+4

Therefore: A= _21-1+2K
A 3

A force of 10 N makes an angle of 60° with x-axis. Find its x and y-components.
SGD-2018 (G-I)
X, y components of the given vector are given below:

A =Acos0=10cos60° =106] =5N

A, = Asin0=10sin 60° =10(§J =5V3N

Is it possible to add 5 in 2i ? Explain. MTN-2019 (G-1)

No, a vector quantity cannot be added to a scalar quantity. It is not possihle to add S o

2i because 5 is a scalar and 2i is a vector. Physical quantities of saiie ratu‘ie f‘an ne Q:Hen
How can the direction of a vec’ror be “O(: |fmd i *hrut ciraer: 'SPl s CexllinT With

diagram. _ TEEELE! VY MTN 2019 (G-I11)
The direction of a vector n ,,r_ace is S)e |’r el L)y Lna h.ce -
angles vwch Haa re'prosen at-\.(e\Q\e Gf thv vector makes z P(a,b,c)

with X,y cnd iz es respectively as shown in Fig. The

:!c, t_)_ n
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2.2 VECTOR ADDITOIN BY RECTANGULAR COMPONENTS

(24)

Ans:

(25)

Ans:

()
(i)
(iii)

(iv)

v)

(26)

Ans:

How can we add the number of vectors A B,C.............. by rectamular ‘omr:nh Mt

method. )
To determine the resultant, we havzin f|nd its r.aqn tud 2 a"lo dlre:tlon sn

R_,/R2+R2
e S
R=/(A4'BHCy..) ‘-(’-\’—i-l_ FO,3.

Direstion | |

i (R
Jd=tan™ [—yj
RX

H:tanl[p\’JrBerCermJ

A +B +C +..
Mention various steps for vector addition by rectangular components.
The vector addition by rectangular components consists of the following steps.
Find x and y components of all given vectors.
Find x — component Ry of the resultant vector by adding the x — components of all the
given vectors.
Find y-component Ry of the resultant vector by adding y — components of all the given
vectors.

Find the magnitude of the resultant vector R using
R=, /Rj + Ry2

Find the direction of the resultant vector R by using equation.

R
6 =tan™ [—yj
RX

If A =4i-4], What is the orientation of A ? LHR-2019 (G<i e\
As x-component of given vector A is posmve and y- componpr't 3. *gm. w—* thoref) €, hJ*‘;
vector will lie in 4™ quadrant . WM CLA0
As we know that 6 = 360° ) o W ' o
s ! \,‘ .X/ .. _.'. _.."\-. \ ;

(,—tm 1( J tan- (1):45°

0=360°—
0 =360° —45° = 315°
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2.3 PRODUCT OF TWO VECTORS

(27)

Ans:

N ,' {28;

Ans:

(29)

Ans:

(30)

Ans:

(31)

Ans:

Prove that A=2i—3j+k and B=4i+ j—5k are mutually perpendizaar:
A=2i-3j+k ~S N | 7~
B=4i+ j—5k

AB = (2i —2j+k).(4 +i —5K)

AB=(2:(4)+ (-'-;)_(1;. 3@,

= 8-3-5=0) |

9 i‘j€/ dotiorad et OF two vectors A& B is equal to zero. So they are perpendicular to each other.
1 W0 vectors F and F lie in yz — plane. Then what will be the orientation of

le F2 ? z
The cross product of two vectors Eland EZ is given by
F xF,=FF,sinén

By using right hand rule the direction of F, xF, is perpendicular E, xF,
to yz -plane i.e along X — axis.

Show that the self dot product of vector A is equal to the
square of its magnitude.
The dot product of a vector with itself is called self dot product.

Let A be given vector then.

AA= AAcosd 0=0°

= AA cos 0°

= A% (1) = A

If we have two non-zero vectors Aand B then under what condition the dot product

of two vectors will be maximum.
The dot product of two vectors will be maximum when the angle between them is zero.

AB = ABcos# i
AB = ABcos(0)

vy

AB = AB (maximum value) =

5 . .
What is dot product? Write the formula of K. E |n tern s ef sqIT qot produr* and
velocity vector. - M

The scalar product of (tWo ve=igrs Aard Bl is ) a '-sc"_ala.r qL_'antity, defined as
AB=ABr030 . VEVLWY -
As kmeﬂc energy of ¢ O’Jj =cL uf n*easKU ANt peed Vis glven by the relation

KE=2my? |

NG weZnow square of magnitude of vector is equal to its self dot product. So

VY,

KE:%m@@
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Vectors and Equilibrium

(32)

Ans:

33)
Ans:

(34)
Ans:

(35)
Ans:

AxB

What does

- represent?
ABsing

— =

AxB
ABsing@
By definition
AxB £ ABsingn -

S ABeing

LY O . =
it is-unit vector perpendicular to plane containing Aand B .

14,

represent the unit vector. \Which ¢hcws-thé Giraction GFAXE. [ ©.

What is the physical significance of cross product of two vectors?
Magnitude of Ax B is equal to the area of the parallelogram formed with Aand B as two

adjacent sides.
Area of parallelogram = (length) (height)

=(A)(Bsino)
= ABsiné

=|AxB

Show that square of a vector is a scalar quantity.

>l

The scalar product of similar vectors i.e (K.K) is called the square of vectors.

AA = AA Cos 6 =0°
A.A = AA Cos (0)
AA=A?

A? = AA

This relation shows that square of a vector is a scalar quantity.
Show that the scalar product of two vectors is commutative.

___________________________________

The dot product of two vectors A and B making an angle @ with each other is defined

as
A . B =(A) (Projection of B onA)

=A (Bcoséd)

=ABcos@ ... . (i) ' -
Similarly, AYFARTERRY
B. A :'&. 'p|-0'3'€¢|0ﬁ0f Y Unhx) \ "'_._. .
B.A =BIAtlse)=BA WSS —
3B =B ot T (i)

\i-fonl éguation (i) & (ii)

A.B=B.A

This shows that scalar product is commutative.
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(36)
Ans:

(37)
Ans:

With the help of diagram, show that AxB=—-Bx A,

Consider two vectors A & B making an angle @ with each other u.w,.,or of [’:w(LCt
vector is obtained by right hand rule. o A 25 ’
Rotate the first vector A ifit¢ B thie |glf thﬂsral.er of twe possible ingles. This rotation
Is represar; Le1 by curli g the fingerd of stretthea-righiinand placed on the first vector A,
then thiimk rtpre‘:eqts taelcireciiors'sf vector product. The direction of A x Bwill be
vertivally ugward és showit in the fig (a).

JACSOrding o this direction rule, B x A is a vector opposite to the direction of AxB as
shown in fig (b)

Hence Ax B =-B x A

n
A
B AxB
A
BxA
Fig. (b) Fig. (a)
u u
Prove that A.B = A;Bx + AjBy + A;B; DGK-2012

Scalar product of two vectors A & B in terms of their rectangular components.

Let us consider two vectors A and B in terms of their rectangular components

A =AG+A, ] +A, K B =B,i+B,] +B, k = )
A.B =(Ad+A,j+A k). (BX| +By ] + B, k) . k_
||—J j=kk=1 , J"J k 7 \ | \ -
A.B =A BX+AyB\,+ A B\ .__'J W e = U

Write qr}ftwc u‘iardr taris! cmp cald nre uuct MTN-2012

@M If twa vectms cre pnmllel then dot product is equal to the product of their magnitudes.

.||r= il - 0” .

AB=AB cosO= AB(1) = AB

In case of unit vectors i.?:].]: k.k=1
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(39)
Ans:

(40)
Ans:

And for antiparallel vectors (6 = 180°)
AB=AB cos180= AB(-1) = - AB [T

(i) The self dot product of a vecto; /- |s emlal 13 ch ar= of |t~ n ag*utt der—

A.A=AA cos0° = A ;

Write any tvyo-cxarnipies ‘of crosu rofluct, . MTN-2012
(i) Torgile'abol; a pmr.f ls cefis .ed as the cross product of position vector r and force F.
[ BN ~ 7=rxF
1) Angular momentum is defined as the cross product of position vector r and linear
momentump .

L=rxp
(iii) The force F experienced by charge particle of charge g moving with velocity v in a
uniform magnetic field B is

F= q(\7 X §)
State right hand rule for cross product of two vectors. GRW-2019 (G-I)
First join the tails of two vectors, then rotate the vector A which appears first in the product
towards the second vector B through the smaller angle. The curl fingers of right hand show

the direction of rotation, then erect thumb of right hand gives direction of A x B

A

n
Az s
)
B
0 0
K i 1%,
If A=7-2j+3k and §=.2€—]-|_-'€{-3:he_ﬁ r,u_'nd'-}l.é-_.-, WAV Y GRW-2019 (G-1)

AB ?(..i -7j +3|2.\./-2i -.j‘-+ 'E-T;j "
B -_I 1 _-.\,.- -\.-\ iy ..,\_‘

X5
[°%;

1l
=
£
B
W

I
\‘
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(42) Name two conditions that would makes A A, =0 DGK-2018 (G-1)
Ans:  Following are the conditions that would make A A, =0 - s . = O
@) If A1 and A2 are perpendicular togach oLher umn \ '
A.AQ _ aAz(cosgoo) \Heds 903 Lo\\
(||) Either 01 vedtors A o: I-\2 Isa nuII vector.

N ()A20050 0

or
A.A =A(0)cosd=0
(43) Showthati.j= jk=ki=0. MTN-2019 (G-I1)

Ans: The scalar product of two mutually perpendicular vectors is zero i.e if =90° then
A.B=AB cos 90° = 0
S0, i :‘ij‘COSQOO =0

jk =‘ij‘c03900 -0

ki =|K|ff]cos 90° =0
Therefore, f.]:].k:k.izo
2.4 TORQUE
(44)  Give two factors on which turning effect depends. FSD-2019 (G-I)

Ans: Torque depends upon following factors by formula:

u
r=rxF =rFsinon
Q) Force (If force is greater in magnitude more will be the torque and-vice vers2) _
(i) Moment arm ( if moment arm is greater more erI hn. t. 1 tlll‘rlnd effect rrpl vICS

versa) 5 ' L I g
(i) Torque also dependis Lrpon trasirie 3‘ amle bet\rleer furm a ¢} posmon vector.
(45)  Definethgnroment aivir, | UL | L S| F
Ans: The perr,er dl‘L_Ia Hlstaqce_ -.f_ae-:_\“i\'ee_. the |'|he of action of force 0 TP
and xig, of \roaticn -j_s_-cl;H'eo moment arm. In the given figure l "r—’
I"- yrjairent breh'="OP = 1 v :

461 “What is the rotational analogous of force?

Ans: Torque is rotational analogous of force which produces the linear acceleration in a body.
The torque acting on a body produces angular acceleration.
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(47)

Ans:

(48)

Ans:

What is the moment of a force about the point lying on the axis of rotation?

LHR-20L7(0: I)' i

It is turning effect of a force produced in.z body about. ari-a. |s It Ls <|IP'ISL recy, By iiRe
product of force and moment arm and |s dpnom [y ~

Let F be the force and ¥ h° the poc ltmn »ec or cf e po 1f NFT prvot point, then toque is

T=r It s wectar cuam t/ I“"s Gire ct 0.‘ =ng the normal to plane containing F and F .

rf\”}__w
H J (\T& (

This means torque t is equal to the product of force F and moment arm /.

r=(F
What is difference between moment arm and moment of force? FSD-2017
Torque: It is turning effect of a force produced in a body about an axis. It is measured by
the product of force and moment arm and is denoted by 7.
Moment Arm: It is the perpendicular distance between line of action of force and pivot

point. Usually it is denoted by “ ¢~

x.
-..... .y ..h-
e %)
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