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Day 4: 7.4 The Dot Product
of Algebraic Vectors

Recall: Algebraic vectors in component form a = (a!l ,az,a3) in R3,

ez if @=(a,,a,)and b=(b,,b,)then Gob=bed=ab +a,b,

InRif d= (al,az,a3) and b = (bl,bz,b3) then ieb=>bed= ab, +a,b, + a.b, .

Ex1: Given # =(3,2,~1)and ¥ =(~1,4,5), find ii e 7 .

Z-V= (34 2(d) + Is)

= — 3+ 8 -5 N ‘f’
= O C sitce the det FW < 2 éﬁ

Using Dot product to find the angle between 2 vectors

- ifcos6 =0 & 0 =90°
a-b

cosfd =——:
la]lb]

cosf >0 0° < B <9Q°
c0s8 <0 & 90°< 0 < 180°

Ex2: Determine the angle between @ = (3, 4) and & = (-2, - 3)

A (32) + (WDE3)
CosO= > l/i,;') g —
L=l Jomar oo™
s <= —19 = S — \76.?0
(O

Ex3: Determine the value of k so that # = (2, 5) and v(k, 4) are perpendicular (orthogonal).

fefpendicelar => ot prduet =0
(D) () + c4) = O

2k = 20
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Ex4: A parallelogram has its sides determined by @ = (2,3)and b = (3,1) . Determine the angle
between the diagonals of the parallelogram formed by these vectors.

3 sz*j o )& = (S)C—") —P(_“')CLD

a+b

\

sy JEDH@™

Cos(G — 3

TR S
e=1779°

Ex5: Given vectors d = (2, —1, 3)and b = (1, -4, 2), determine the components of a vector
perpendicular to each of these vectors.

tet &= (x9,2)

s =) 2x— Yy+32Z=o0 ©

_ o, x| dx-2yxtE=o
. O 22~ 'Y 4 (3= 3 3% —[LY + b2=C
The conclinons EOx2 lax -8y + 42 = O — ~
Cu < +lby=o
? wen. Y, — &—;O
- 2D o
eﬁ ' ¢ l%‘§6|: Glﬁosg?ﬁat a force (/ect)or given by F = (—2, —6, 3) moves an object from point A(3, -1, 2) to
point B(1, 4, 4). Calculate the work done on the object. -
= > 2 s +the dusplace mendt Vesto
W= l FeS l s >
g §=P€B>: (1-3, d-€9, 4-2
abslute velue

= G_ZI S_rz’j
F.:)o ?.‘: C.—Z,-—é, 3)’ ('ZCSI Z’)

s -0 46

I\

1\

.—1‘2’0

Werk olone. €5 20 Devles.
e o r
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