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Ch10:Vector Algebra
+ EXERCISE 10.4 (CROSS PRODUCT) +

@ i |axb| ira=1i—175+7kand b= 3i — 25+ 2k.

SOLUTION

S A N A A

Gxb=|1 —7 7|=4i(-14+14) — j(2 — 21) + k(-2 + 21) = 19 + 19k
3 —2 2

> @x B =v0+19%+19% = 19v2

a Find a unit vector perpendicular to each of (@ + 3) and (@ — g), where & = 31 + 27 + 2k, b=1i+ 27 — 2k.

> G+b=4i+4j, a—b=2i+4k

> — — 2 3 k ~
n=(@+bx(@—->b=\4 4 0|=16:—167— 8k, |n|=24
2 0 4
> 7 1. - -
Reguired unit vectors = iﬁ = :|:§(2z —27—k)
n

™ ™

e If a unit vector @ makes angles 3 with %, 1 With 3', and an acute angle 0 with k, find 0 and the components of a.

> cos2§—|—cos2%+c0520=1:>%—l—%+cos20=1.

> cos20 = % = cosf = % (acute) =

> Components (cos a, cos 3, cosy) = (%, %, %)
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Ch10:Vector Algebra

+ EXERCISE 10.4 (CONTD.) +

O svov that (G — ) x (@ +b) = 2(@ x b).
> (G—b)x (@+b)=a

G+axb—bxa—bxb
> —0+axb+axb— X

= 2(a x Z) (using @

© v ) and i (28 + 65+ 27k) x (L 4+ \j + pk) =0,

- 2 6 27
> The cross product is O = the vectors are collinear = components are proportional: — = X"
> 2 6 2 27 27 ]

1 A S ) { S K 2

— —

e Given that G+b =0 and @ x b = 0. What can you conclude about G and b?

SOLUTION

> G-b=0=|d|[b|cosd =0; @xb=0= |d|[sind=0.

> For non-zero a,b we cannot have cos@ = 0 and sin @ = 0 together.

> ~ =
[ |a| =0 or |b| =0 } — at least one of them is the zero vector.
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Ch10:Vector Algebra

+ EXERCISE 10.4 (CONTD.) +

0 Let @ = al;l + a23’ + agié, 3 = blg + bz‘} + bgk, ¢ = cﬁ + 623 + C3I::. Show that

Gx(b+26) =dxb+axé

SOLUTION

> i j k
ix(b+8)=]| a as as
bi+c1 by+ce bs+cs

Splitting the third row (property of determinants) gives a1 as as|+ a1 as as
b1 b2 b3l Jer c2 3

> —a X b+ a x é Hence proved (distributive law).

° If either a =0 or b= 0, then @ X b = 0. Is the converse true? Justify with an example.

SOLUTION
> The converse — "G xb=0=a=00rb=0"—is| NOT true ).

> G x b =0 also holds when @ and b are collinear (parallel).

> Example: G = i, b = 51 are both non-zero, yet @ X b =1 x 51 = 5(3 x 1) = 0.

e Find the area of the triangle with vertices A(1,1,2), B(2,3,5), C(1,5,5).

SOLUTION

> A N s T A -
BA=—-1—-27—3k, BC=-i+2j
>, G 3 k A .
BAxBC=|-1 -2 -3/ =6t+35—4k

-1 2 0
| 2
11— — 1 v/ 61
Area = §|BA x BC| = 5\/36+9+ 16 = [ sq. um‘ts]
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Ch10:Vector Algebra
+ EXERCISE 10.4 (CONTD.) +

m Find the area of the parallelogram whose adjacent sides are a = i — 3 + 3k and b=2i— 73' + k.
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axb=1|1 —1 3| =20¢+5j5— 5k
2 -7 1

" hrea = | x b = v/A00 + 25 + 25 = V450 = 152 sq. units |

Let 6,5 be such that |a| = 3 and |g| = % Then @ X b is a unit vector if the angle between a and bis (A) 5
®I ©I I

SOLUTION
> |G x b| = [d@||bsinf=1=3- Y2 .sinf = 1 = /2sinf = 1.
1 7y
> . q
sinf = — = 6= — = | Option (B)
V2 4 ( ]

@ Area of a rectangle with vertices —i + %3 + 4k, i+ %3 + 4k, i — %3 + 4k, —i— %3 + 4k is (&) % (8)
1 ©2 4

> — L =
Adjacent sides: a = AB =21, b= AD = —j.
> G xb=(2%) x (—)) = —2k = Area = | x b| = 2.

e [ Option () 2 )
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