Applications of the Dot
Product

Angle Between Two Vectors

U-v
cosf = ]
LIV 1 —4
e.g. Find the angle between the vectors | 2 | and | 2
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4 +4+3
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~ the angle between the two vectors 1s 80° to the nearest degree




Vector Projections

, U+
proj,u = | == |v
~ Y v.v ~~

(if) Find the length of the projection of u = 4i + 5/ — 3k onto
v=2i-2j+tk Uy 8—10-3
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(iti) Find the projection of u = 2i + 3j —4k onto v =1i+j+ 2k

. 4+ L
projV%[M]K _ 22 32 82(i-|-j-|-2/£)

- vy 1"+ 17+ 27\~ ~
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Perpendicular Distance —> ,
0 N MQ = proj, p

!

— —> —>
MQ = MP + PQ

— —> —>
PQ = MQ — MP
= proj,p —p
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distance = | proj, p —p

(iv) Find the perpendicular distance from 4(1,0,2) to the line joining
B(2,2,1) and C(3,1,1)
—> —>

Letp =BA = —i—2j+k u=BC=1i-j

distance = ‘ proj. p —p |
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(v) Classify the triangle formed by joining the points A(—1,3,3) , B(2,5,4)

and C(0,3,2)

E[gj AB| =32+ 22+ 1

T

1

B_C’(ij BC| =22+ 22+ 2
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s AABC 1s aright-angled triangle

OR

B—C’.a’ZZJrO—Z

J1242
= 0

> >
thus BCLCA



(vi) ABCD 1s the base of a square pyramid of side 2 units, and V 1s the
vertex. The pyramid 1s symmetrical and has a height of 4 units.
Calculate the acute angle between one of the slant edges and the
base of the pyramid, to the nearest degree.

U-v
j cosfd =
|||
l1+1+0
cos 6 = 2 2 2 [.2 2 2
Jl P12+ 412+ 1240
:l
3
6@ = 71° (to the nearest degree)




(vii) The medians of a triangle meet at a point. Prove that the medians
divide each other in the ratio 2:1.

A s .
LetOAZQ,OB :2
ot -La o7
4 OY=35b
. . _’
a Join AY and BX meeting at Z ,let OZ = z
X Let Z divide BX in the ratio m:n
—>
AZ _m
s
ZYy
—> —>
0 ndZ = mZY
b
b " B n({-g)ZMEg—g}

mb
(m+n)£=ng+—2~



Similarly Z divides AY in the ratio m:n
. ma
1.e (m + n)z = nb +—2~

+mb b+ma
s na +——=n —
~ 2 ~ 2

b —a)=n -a)

3

7271
m_ 2
n 1

Thus the medians divide each other in the ratio 2:1

Exercise 5D; 1, 3, 4b, 6a, 7b, 10, 11, 12, 13a, 14, 16, 18, 20, 21

Exercise SE; 1, 3,5, 8,9, 11
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