4.3. Mult:phcatmn of vectors by real

numbers

The multiplication of a vector . A by a real number
n is another vector nA of magnitude n times and
direction same or opposite as that of A, depending
upon whether n is a positive or negative real number.

o] = nlA]
Infig(a)n=2and
in(b)n=-2

é Vector algebra - |
Consider some diSplacement vectors.

. A=4m East B = 3m East | _
Then R = A+B 4m East+3m East =Tm East.

2. A=4m East, B '=.3m West



Then R = K +B=1m East
3. A =4m East, B=3m North

Then R = A+B=5mNE
N

S * .
Aand B are identical in the above threé-cases, but’
the magnitude of resultants are different. This is

because of the direction of the physical quantity.
Since the vectors possess directions in addition to
their magnitudes, they cannot be added by simple
laws of algebra applicable to scalars. Therefore we
use vector algébra for addition, subtraction and
multiplication of vectors.
- [Note: One vector cannot be divided by another‘
" vector. That is vector division is not defined.]

4.4. Addition and subtraction of wecﬁors-
- Graphical method

(a) When two vectors are in same direction
~ If two vectors are in same direction, their resultant
is equal to the sum of their magnitudes. The direc- .
tion of resultant being the same as that of original

vectors. (e anasnan ace Arolenamelt LIRS wEmMMLs
REEOMOI0 MB6s 13e0INNEIe30. Ak A3MaIEs ONIGS0)EEIesmIMAM.)
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(b) When two vectors are acting in oppos1te dlrectlon.
 Iftwo vectors are in opposite direction, their resultant
is equal to the difference of their magnitudes; the
direction of resultant being the same as that of the
larger vector. (eem) auasnen alueio Aralesemas)t mrarﬁ whs][=h]303
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©) When two vectors are inglined to each other,
If two vectors are inclined to each other then
their resultant can be found by triangle, paral-

lelogram and polygon law of vector addition.
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The resultant of two (or more) vectors is a single

vector, which produces the same effect as the indi-
vidual vectors produce together, '
Triangle law of vector addition

It states that if two vectors can be represented in
magnitude and direction by the two sides of a triangle
taken in the same order then the resultant is repre-
sented completely (both in magnitude and direction)

by the third side of the triangle taken in the order.
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Parallelogram law of vector addition

It states that if two vectors acting simultaneously-
at a point can be represented both in magnitude

and direction by the two adjacent sides of a paral-

lelogram, the resultant is represented completely

(both in magnitude and direction) by the diagonal

of the parallelogram passing through that point.
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Note: Since in a parallelogram, the opposite sides are

cqual and parallel, they must represent equal vectors,
-y —y =P - - -
Therefore SR=PQ= A and QR =PS=B
. N e A
In triangle PQR, sides PQ and QR represent the
vectors A and B taken in order. Therefore accord-

ing to triangle law of vector addition,

- = -
- PQ+QR=PR

That is the parallelogram law of vector addition
follows the triangle law of vector addition.

& Polygon law of vector addition

It states that if a number of
vectors are represented in
magnitude and direction by
the sides of a polygon taken
in the same order, then their
resultant is represented in
magnitude and direction by
the closing side of the polygon
taken in the opposite order. '
This law is also just the extension of the triangle law
of addition of vectors. -

O R=A+B+C+D

é Subtraction of vectors .
* Vector subtraction- is
~ nothing but the addition

of a reverse vector. To
subtract one vector from
another, the direction of
the vector to be subtract-
ed is reversed and then -
the non- reversed vector :
and the ‘reversed vector’ are added by the usual
vector addition method.

D=A+(-B)=A-B
C=A+B

& Zero vectors

A vector whose magnitude is zero is known as zero
(or null) vector. The direction of zero vector is not
:defined. The zero vector is denoted by 0 . The fol-
lowing two operations lead to zero vector.

1. When a vector is multiplied by zero, the resultant is
zZero vector. (

\

Ox|§.|=6

2.. When the negative of a vector is added to the vector,

the rcspltant is zero vector. Thus

/i+f¥,2\)=5

3. The result of adding a zero vector to any vector is

the vector itself A+0=A



