KUMAR CLASSES

Ch10:Vector Algebra

+ EXERCISE10.2 +

A A A

a Compute the magnitude of @ = 1+ j + k, b=2i— 73 — 3/;:, ¢ =

SOLUTION

> d=v12+12+12=+/3

Write two different vectors having the same magnitude.
SOLUTION

P = i+ 3 + 2k and qg= 2 — 3 + k — both have magnitude /1 + 1 + 4 = /6, yet point in different directions.

e Write two different vectors having the same direction.

SOLUTION

p=i+7+ 2k and g = 100z + 1007 + 200% = 100 P — same direction (positive scalar multiple), different

magnitudes.

o Find  and y so that 2t + 37 and xi + yJ are equal,

SOLUTION

Equal vectors have equal components: zi + yj = 21 + 3j = [ z=2,y=3 ]
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e Find the scalar and vector components of the vector with initial point (2,1) and terminal point (—5,7).

SOLUTION

> 5 N A n
AB = (terminal) — (initial) = (-5 —2)i+ (7— 1)) = —-7: + 6J

> Vector components: —7'2, 63; Scalar components: —7, 6.

e Find the sum offizfz-z}'—l—l;:, 32—224—434—5]::, 3273—63—712;.

G+b+¢=(1—-2+1)i+(-2+4—6)]+(1+5-"7)k

—4j—k

0 Find the unit vector in the direction of G = 1 + 3 + 2k.

Gl=vIititd=16= 6= — =

- b

I+

—
° Find the unit vector in the direction of PQ, where P(1,2,3) and Q(4,5,6).

SOLUTION

> — N A N N N A
PQ=(4-12+(5—-2)7j+ (6 —3)k =31+ 35+ 3k

> —> A 1437+ 3k 1
PQ=vIT0F09=3/3= Pg= Xt +3k

= \/ﬁ(i-l—j-l—k)
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e For @ = 21 — 3 + 2k and b= —i + 3 — IAc, find the unit vector in the direction of @ + b.

SOLUTION

— PN -~ A - A - 1 A A
a+b=2—-1)i+(-1+1)j+2-Dk=1+k, |a+b|=\/§:>umtzﬁ(i+k)

@ Find the vector in the direction of 55 — 3 + 2k which has magnitude 8 units.

SOLUTION

8
la| = v254+1+4=+v/30 = required =84 = ——

m(5%—3+21})

m Show that the vectors 2% — 33' + 4k and —43 + 63 — 8k are collinear.

SOLUTION
-3 4

—41 + 65 — 8k = —2(2¢ — 37 + 4k). Ratios 1- 6 8" 3 Since one is a scalar multiple of the

other, they are collinear.

e Find the direction cosines of the vector % + 23 + 3k

SOLUTION

1 2 3
Fl=+v1+4+ =\/14=>0'«C-'S=< ) J )
7 V14 V14 14

Find the direction cosines of the vector joining A(1,2,—3) and B(—1,—2,1), directed from A to B.

SOLUTION

> 2 4 N A A oA “
AB=(-1-1)i+(-2—-2)j+ (1+3)k = —21 — 45 + 4k

> —
|AB| =+v/44+164+ 16 =6 = d.c's = (—

wW| =
I
w| N
w| o
~_
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@ Show that the vector i + 3 + ks equally inclined to the axes 0X, 0Y, 02.

SOLUTION

7 =+v/14+14+1= /3. Direction cosines cos a = cos 8 = cosy =

— the vector is equally inclined to all three axes.

. Since all three are equal, oo = B = 7y

5=

G Find the position vector of the point R dividing the join of P('z + 23' — /::) and Q(—'IA, + 3 + l;:) in the ratio 2 : 1
() internally (i) externally.

SOLUTION

> 2 +15  2(—i+j+k)+(@+27—k) [ 1. 4. 1A]
) 't ,:_’I = — — 7 —1 _k
G) Internal: 7 21 3 3@"‘3.7"'3
2_’_1_’ A A ~ A A A A A
> Gi) External: 7 = 22 p=2(—i—|—j—|—k)—(z’—|—2j—k)=[—3i—l—3kJ

2-1

Find the position vector of the mid-point of the vector joining P(2,3,4) and Q(4,1,—2).
P+q  (20+37+4k) + (4 + 5 — 2k)
2 2

—
r =

:[32+23+1}]

Q Show that the points with position vectors G = 3¢ — 45 — 4]::, b=2i— I+ ]::, d=1—3j— 5k form a right-
angled triangle.

SOLUTION

> — 5 " " " —
BA=d—-b=1i-3j— 5k, |BA|> =235 y
> — o~ A A =
AC=¢—-d=-2i+j—k, |AC|?=6 s
y— R R R V3
CB=b—-¢=1i+2j+ 6k, |CB|?> =41 c
B val

> — — —
Since 35+ 6 = 41, ie. |BA|? + |AC|? = |CB|?, by the converse of Pythagoras the
triangle is right-angled at A.
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