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Position vector in space
The position vector of point A {Pk’ Ay, A-) with respect to the origin O
(0, 0. 0) is defined as the directed line segment whose starting point is

O and end point is A.

# The position vector of point A is denoted by ,_I Le. 7\? = (A Ay’ An

X Ay is called the component of A in direction of X axis.
# Ay iscalled the component of A in direction of y axis.

. ~ —_ . . . .
A A, is called the component of A in direction of z axis . >

The norm of a vector
[t is the length of the directed line segment which represents the vector.

If A = (A Ay, Ap). then from the distance between two points rule
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1.If A =(2,-3.1), B =(0, 4, -3) then :
# The component of the vector A in the direction of x-axisis 2 = AX
# The component of the vector B in the direction of Z-axis is -3 = B
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TAN =422+(-D%+3? =/14
|l§l| =J(0)2+ (42 + (-32 =5
The vector B lies in the yz-plane be Cause B:c =2
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Fundamental unitvectors (i, j, k)
It is a directed segments whose starting point is the origin point and

its norm is the unit length and its direction is the positive direction
of X, y and z axes respectively:

P =,0,0, ] =0.1,0, k =©.0.1)
Critical thinking

Express the vectors (-1, 0, 0) , (0, -1, 0), (0. 0, -1) interms of the X
fundamental unit vectors. - > 'd )
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) Example 7

. —
8 The opposite figure represents a vector A whose norm is 10 units
—_—
a Express the vector A in algebraic form (Cartesian components)

—_—
b Find the measure of the direction angles of A

i Solution
First resolve A into two components; the first in the direction of 07 with
—_ - Maﬂw\\:w&& AZ
A, =II'Allcos 0, =10 cos 40 =7.66
The second in xy-plane
Ayy=lIAllsin 6, = 10 5in 40 = 6.428

Now, resolve the component Axy into two cemponents; the first is in the
dire (Tom of oX wibh masy i de Az
A=Ay cos 70 = 6.428 cos 70 = 2.199

the second is in the direction of QY with magnitude
Ay=Ayy sin 70 = 6.428 sin 70 = 6.04
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%’E Try to solve

Z A
-
), The opposite figure represents the force F with a magnitude 200 Newtons

—_—
a Express the force F in an algebraic form

b Find the measures of the direction angles of the force F
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Complete the following:

QD If A =(3,4,2), then A ll =

D1A=1-27+3k,B=31-k.thnA-B =

@ The unit vector in the direction of E where A(-1,2,0),B 3, -1,2)is

(4) The vector A =31 + 3 -2 k makes an angle of measure

........................................... with the +ve

direction of x-axis.

@ The vector B = i +2 3 makes an angle of measure ....................... with the +ve direction
of z-axis.

Choose the correct answer from the following:

® A =(-2,k D) and 1A Il =3 unit, then k = e
‘a 4 b -4 e +2 d. Jia

@ If 30°, 70°, O are the direction angles of a vector, then one of the values of @ = ...
a.100° b’ 80° c. 260° d 6861°

@A =152, B =031Dadif A+B +C = T then T = e
a1 e6] -k b 563+ k
c’l\+4f]\-312 d ’i\+43-]2

@ The direction cosines of the vector —K S G U2 I (- —
a (2,1,2) b (21,5 ¢ (3,5, A ¢LLD

Answer the following :
@IHA=2-31 , B=%-20 , T =(60,3),find each of the following vectors:

‘a, A+ B ‘b 3A -1T c 3B +27TC

followmg vectors :

a2 2A+B b 1B-T ¢ 34 -2C
\> Fmd the norm of each of the followmg vectors:
‘a’ A =(2,-1,00 b’ B =(,2,2) ¢ C=j

@I A =(k0,0), i =(1,0,0), prove that WA I=1KNG 0

() If the tension force in a stringe equals 21 newtons , find the
algebraic components of the force F in the directions of
the Cartesian axes

O W ‘What can you say about the coordinates
of the vector A if the vector A is parallel to y z-plane ? <

(o Qpen.guestion; If A and B are two vectors in R3. Is 1A + Bl =IAl+IB I?Which
side is greater if both sides are unequal ?

L hinking; Find the Algebric form of the vector A if its norm is S units and makes
equal angles w1th the +ve directions of the Cartesian axes .
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Answers of exercises (1 - 2)
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aQ s (6,-5,1) b (8,-9,2)

e (2,-32)

@ e @29 o (3,52, 4D
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