


1..Iftehe Cross product of two vectors vanishes, what will you say about their orientation?

-~ The cross product Is a binary operation between tWo vectors which are In three-dimensional Space.

The cross product of two linearly |ndependent vectors Is itself a vector that Iles in a plane

perpendlcular to both. . ' o

= If the Cross product of two vectors is zero (| e., It vanlshes) It means the vectors are paraIIeI
When vectors are parallel angle O° '

' When vectors are anti- paraIIeI angle 180°

It IS denoted by the symbol X

Cross product = |A|_|B|;s|n9
f Ax B =0, then 6 = 0° or 180°




Flnd the dot product of unit vectors W|th each other at (a) O° and (b) 90°
Dot Product of Unlt Vectors is glven by '
|A||B|cosB

'_(a) For 6 = 0°:

()(1)cos(09) =1

) ®)Foro=90"

" ()(1)cos(90°)=0




Quest on 3

Show that scalar product obeys commutatlve property
~Commutative Property:

| Scalar product of two vectors IS commutatlve _
-Let A and B be two vectors and 0 the angle between them
From aure: - |

_‘A B = |A||B|cosG

¢ Also, i

~ B-A=|B||A|cos6

~ Since multrplrcatron IS commutatrve

A-B = I A

Larra thp anlnr Aradiict nhave the camma IfﬂfI\ID nrnnprt\/



“Question 4

Solve using the properties of dot and cross product.
Putting j xk = 1. e
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If both the dot product and cross product of two vectors are zero, what
~_can you say about the individual vectors? e '

- If two vectors are mutually perpendlcular (6 = 90°), then thelr scalar (dot)

' produot IS zero. .

, The Cross product of two parallel (6 = 0°) or anti- parallel (0 = 180°) vectors
~is a null vector. ; -

~ These both can be S|multaneously true only |f one of the veotors IS a nuII
~ (zero) vector. - -
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6. What are rectangular components of a vector? How can they be found’?
Rectangular Components of a Vector:

- The components of a vector that are perpendlcular to each other are Called rectangular
~ components. - -

Representatlon of a Vector: , -

Consider a vector A in the CarteS|an coordinate system represented by a line OP, making
~ an angle 6 with the x-axis.

Draw perpendiculars from point P on x and y axes.

~ Let these meet axes at points Q and S respectlvely

- 0Q = 4, = x-component of vector A

OS e Component of vector A

SO0, _

A=Ayt ijff:‘ '

From right-angled triangle:

= A cosB (horizontal component)
= A sin® (vertical component)

A4y




Give t-\)vo examples for each of the scalar and vector product.

Ans Examples of Scalar Product:

» Work is scalar product of force and dlsplacement W = F d]

. Power |s scalar oroduct of force and velocity. [P =F - v] L

Electr|c flux is scalar product olj electr|c Intensity and vector area. [® = E - A

i I\/Iagnetlc flux is scalar product of magnetic field strength and vector area. [® =B - A]

; Examples of Vector Product

- e Torque is the vector product of position vector and force. [ = r % F]

- Force on a movrng charged particle In magnetlc field. [F q(v X B)]

_+ Angular momentum is vector product of position vector and I|near momentum [L=rxp]




Quest on &

Show that - B A B + B, By + Asz

Ans Consider two vectors A and B in space
= Ay 1+A,]+A,K

B=B, 1+ B i+B,K

e A B—(A +AJ+A k‘) (B +BJ+B k‘)
SSS . Usmg the properties of dot product:
A-B=AB(I')+A, By(“)+AB(kk‘)

A B=A, B * A B + A.B.




“Question 9

What units are assomated with the unit vectors I, ] and K?
~_Ans. Unit Vector: ;
The vector whose magnltude IS one and has no unit is called a unit vector.
e, and K are unit vectors used to indicate direction along the x-axis, y-axis,
~ and z-axis respectlvely In a three dimensional (CarteS|an) coordinate

- system. : -

'They are used to express vectors In terms of thelr Components along these
- axes. For example - -
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