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10.1 Overview

10.1. 1 A quantity that has magnitude as well as direction is called a vector.

R

10.1. 2 The unit vector in the direction of z is given by and is represented . .

|

~

10.1. 3 Position vector of a point P(x,y,z) is givenas OP = xi + v+ zk and its magnitude as
_> . . .
|0P| = 1/x> +y* +z*> , where , is the origin.

10.1. 4 The scalar components of a vector are its direction ratios, and represent its projections

b

along the respective axes.

10.1. 5 The magnitude r, direction ratios (a,b,¢) and direction cosines (/,m,n) of any vector are

related as:
a b c
l=—m=—n=—.
r r r
10.1. 6 The sum of the vectors representing the three sides of a triangle taken in order is 3

10.1. 7 The triangle law of vector addition states that “If two vectors are represented by two sides of
a triangle taken in order, then their sum or resultant is given by the third side taken in opposite
order”.

10.1. 8 Scalar multiplication

If  isagiven vector and ascalar, then 42 is a vector whose magnitude is [Ad’| = |A||<]| . The

direction of 47 is same as thatof z if is positive and, opposite to that of = if is negative.
10.1. 9 Vector joining two points
If P (x1,y1,z1) and P, (x2,y2,22) are any two points, then

— A ~ ~
PP=0(—x1)i+O2—y1)j +(z2—2z1)k

> 2 2 2
PP = \/(Xz =x1) "+ (2 —y1) + (22 —z1)
10.1. 10 Section formula

The position vector of a point R dividing the line segment joining the points P and Q whose position
vectors are ¢ and 7

—
na +mb

(i) In the ratio m:» internally, is given by
m+n
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(i) in the ratio m:» externally, is given by |™2 =14

— - ‘

10.1. 11 Projection of = along 7 is @b and the Projection vector of z along 7 is

7 7

10.1. 12 Scalar or dot product

The scalar or dot product of two given vectors z and = having an angle 8 between them is defined

as
5’.3’ = |?z>| . |7)>|c059
10.1. 13 Vector or cross product

The cross product of two vectors z and 7 having angle 6 between them is given as

- 7 =177 . A~
aXb :|a|'b|sm€n,

where | is a unit vector perpendicular to the plane containing z and 7 and @,% , . form a right-

handed system?
A N A~ —> ~ A A
10.1.14 Ifd = aji +a»j +ask and b =bii +byj + bsk are two vectors and is any scalar, then
—> —+ ~ ~ ~
a+b=(@@+b)i+(a+by)j+(as+b3)k

A7 =0Ua) i +ar) T + (a3 k

—
le.b =a1 by +a)by + a3 b;

i 7k
-7 » ~ ~
aXb =g b c|=0c2—Dbcr)i+(ac —cier)j +(arh, —ab)k

ar b2 (&)

Angle between two vectors z and 7 is given by

_>
a b arb; + axby + azb;

a .
cosf = — =
—
|a|.|b| \/a%+a§+a§\/b%+b§+b§

10.2 Solved Examples

Short Answer (S. A)

Question 1:

Find the unit vector in the direction of the sum of the vectors
— ~ ~ ~ —> A A~ A~
a =2i—j +2kandb =—i + j + 3k.

Answer:

Let + denote the sum of # and 7 We have
¢ = (20 = +2k) + (= + 7 +3k) =i +5k

Now || =v/1* +5° = /26 .
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_D
. A 1 ~ 5 ~
Thus, the required unit vector is ¢ = £ = (i + Sk) = i+ —k

1
<1 Vs N

C
Question 2:

Find a vector of magnitude 11 in the direction opposite to that of 55 where P and Q are the points
(1,3,2) and (-1,0,8) , respectively.

- ~ ~ ~ A A~ ~
OP=(-1-1i0-3)]+8-2)k=-2i —3] +6k

—> —> ~ A~ ~
Thus QP =—-PQO =2i +3j —6k

:>|@5‘=,/22+32+(—6)2=\/4+9+3 =49 =7

Therefore, unit vector in the direction of gp is given by

QP 2i3j6k

— i3

orP =—
o7

Hence, the required vector of magnitude 11 in direction of gp is

20376k 22. 33~ 66~
I S 25 2k

110P =11
0 7 7 7 7




