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Algebra of Vectors Ex 23.9 Q1

We know that, If{,m,n are the direction cosine of a vector and «, &, » can the
direction angle, then

| =cosw, m=cos g n=cosypy

and, F+mf+nt=1 (i}

! = cos 45°, = cos6e0% n=cos120°

1 1 1
|'I=—_Im=__ln=—_

N 2 2

Put/,rm,n in equation (i)

2 2

Prmr+n=1

LHS = RHS

Therefare,a vector can hawve direction angle 45° 60°,120°,
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Here, =1, m=1n=1

Putitin

Zin?=1

12 4
(1 + (1) + (1) - 1
1+1+1=1
I=1

LHS = EHS

Therefore,
1,1,1 can not be direction cosines af a straight line.
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I I
Here, g=—, f=—, p=7
e e

— 1
2
R o=rcosy

Put value of /,r, and » in

2 2

Prm+n®=1

]3]

1 1
—+—4+cos - p=1
2 2

1+|:|:|52,v= 1

|:|:|52,v= 1-1

|:|:|52,v =0
cosy =10
y =cos ! )
T
P72
The angle made by the vector with the z-axis = g
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Here, w=/>G=p
= COse = COs 8 =Ccospy
= I =rm=n=x(say

We know that,

Pamt+n®=1
et ex®a
wi=1
w21
3
X:ii
3
."=ii,m=i n=il

= (." + +.f<) [Rationalizing the denominator |

F=12\5(?+:}?+E)
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Here, «=45°, &=60° p=8(say)

]
0
]
n
S
iy ]

=]

h=cosé&

Putl, m, and nin

Zrm+ni=1
z z
1 1
| +|=| +cosfe=1
N= 2
E+|:::|525'=1
4
3
Z+coosfe=1
4
D:|52-5'=l—3
1 4
_4-3
4
D]52-5'=l
2
1 1 1
So, l=—_—— m==—,h=%t=
2 2 2

The required,

vectar r = H(.".?+ m} +r.-.f?)

r= 4(«1’5?+}if§)
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(7
Here, the direction ratios of the vector

2+2)-k=2,2 -1

The direction cosines of the vector
2 2 -1

EERERRE
_ 2 2 -1

JEV @7+ ()7 @7 -0 @) ) ()
_ 2 2 -1

A rarl Erarl Erart

2 2 -1

NN RN

22 -1

"33 3

(i)
Here, letr=6i-2]-3k

- o) + (2 + (9
N TR

and, |

7T
6 -2 -3
R

Algebra of Vectors Ex 23.9 Q7(i)



Let, F=?—}+.f?

The direction ratios of the vectar - = 1,-1,1
and, =07+ (-7 + (1)

=41+1+1

-

The direction cosines of the vectar r

rl |r r
1 -1 1
’\EJ .\EJ E
1
So, =S = —
3
.:c=|:|:|5'1{i]
3
-1
m=cos d=—H—
A 3
_1] -1
,H=|:|:|51{—]
A3
r.-=|:|:|5,v=i
3
,v=|:|:|5'1[i]
)

Thus, angles made by r with the coordinate axes are given by

cos! {LJ, cos! {— i], cos! [i]
3 3 N
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Let,

+}—k

=gy

4 T
Il
[ P

=

The direction ratios of 7 = 0,1,-1

-+

and, [l = f0)* + (7 + (1)
- i1+l

The direction cosines of the r are given by

01 -1
AT
o1 -1
2.1 ﬁj ﬁ
So, ! =tose =0

& = cos ! {z))

k)

= —

2

m=cos f = 1
2

/?..=JT—£
=
?_SJT
4

So, angles made by the vector r with coordinate axes are given by
Erd N d

2’ 4’ 4
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Let, 4i+Bj+k=r

The direction ratios of ¥ = 4,81

and, |- 1'([4]2 () +(1)°
- {81

=09

-+

m

The direction cosines of the r are given by

Mow, | =cosc =

1
=]
The angles made by the vectar r with the coordinate axes are given by

1[4 18 11
cost| =, ecost|2|, ecosi=
a a a

y= CDS_l[
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Letd=i +,.'—.{
Then,
dl=vE+1F+1° =3

Therefare, the direction cosines of j gre 1'_ ! l_
A3 N3 V3

Mow, let o, 5, and jbe the angles formed by d with the positive directions of », v, and
Z 3xes.

I
05V = —=,

o]

1
Then, we havecosg = —,c08 /7=
ol
V3 W

Hence, the given vector is equally inclined to axes OX, OY, and OZ.
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Let a vector be equally inclined to axes OX, OY, and OZ at angle a.
Then, the direction cosines of the vector are cos «, cos «, and cos cw.

MNow,

CO5 of + 008" & +cos” o =1

Hence, the direction cosines of the vector which are equally inclined to the axes

1 1 ]
are T T T T
x."3 \.'.)) \."3
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Let unit vectar ghave {21, 3z, 33) components,

— d=ai+a,j+ak

Since gis a unit vectar, @7 1

also, it is given that amakes angles T with ;H with f, and an acute angle & with k.
3

Then, we hawve:

a,
COS8 — =
I
1 -~
= o) L” iJ
2 i
T a
CO§ — == —=
4 a
= =a lal =
e - \d|
N2
El'.i
Also, cosf = —
I



3 ,
= —+cos O=1

g

5 3 ]
=5 U=]l-"=—
4 4

11 1)
Hence, g = % and the components of G are| ~_.

=
r
3 L= W
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Let |, m, n be the direction cosines of the wector 1.

I =r::osa,m=cr:@[£}= and H=ODS[EJ=D
4 2

L
Nz
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Let |, m, n be the direction cosines of the vector r.
Wector ris indined at equal angles to the three axes.
| = cosa, M = coscand n = coso

=l=m=n





