Graphic Representation of Vectors

Vectors can be represented in terms of some chosen reference components. In practice
reference vectors are chosen to be orthogonal (perpendicular) and of unit length.
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along X—axis,f along Yaxis, & k along the Z-axis.
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DIRECTION COSINES . . de ol cilinlusS [Z
Let @, [/, & y be the angles made by a vector ¥ =al+ bj + CIE, with the three d=ola

: . o)liaJl
primary axes. The cosines of these three angles cos «, cos [f, & cosy are known as -~
direction cosines
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cosa = - cosf = COSYy = -
Va2+b2+c2’ VaZ+b2+c? V = Vaz+pzic2

It follows from the above that: cosa + COSZ,B + Coszyzl
Example: Sketch the vector7 = 51 + \/§f —+ \/§ l’é, and find its length, the direction cosines

and the angles it makes with coordinate axes.
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Cosine Formula in the Triangle

Given a tringle with vertices (singular, vertex): A, B and C.

With a, fand yas the corresponding angles.

And a, b and ¢, as the corresponding sides. From the figure. 3

AC — AB = ﬁ, then (ﬁ)z = (AC — AB)Z, which gives the general cosine formula

2

a’=b’+c’-2bccosc

Ex. Write the two other similar formula.
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Sine Formula in the Triangle %‘jy-

doola
AREA =|}AB xAC| =|4BC xBA| =[{CA xCB| ojliool
Then: ;cbsina =1acsin f =1basiny A
Multiply by 2 and divide by abc, to get b
C
sing __ SInf __ siny
a ~ b T ¢ C
Inverting the fractions to get B a
a _—_b _ _c
sin sin [ sin y
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i x b =i(a,b, — asby) + j(aby — axh,) + k(a,b, — a,by)
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Review of Trigonometry

> 7 7 -
a-b=>b-a

(1)(1) cos 8 = ayb, + a,b,

cos(ax — ) = cosacosf + sinasinf

cos(a + B) = cosacosfB —sinasinf

T T
sin(a + B) = COS[E —(a+p)] = COS[(E —a

sin(a + ) =sina cosff + cos a sin 8

sin(e — f) =sinacos S — cosasinf3
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Use your calculator to

Evaluate .......... correct to 3 decimal places
Evaluate ... ... ... ... correctto Zsignificantf
Use your calculator to solve

Forthevectors L ] L ] LI L ] L ] and LB ] L ] L ] EEE = N

Represent the two vectors in a three-dimensional orthonormal coordinate system.

Find the angle between the two vectors.
— —

Then find X . Then represent it on the same coordinate system.



Problem 6. sketch the three vectors: @ = 21 + | — k b=1-— 3j + 2],(\ and ¢ = 21 —j ~+ BE,
then find the oriented volume (42 gLl ex=l!) of the parallelepiped (7skws $3550) defined by these vectors.
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