6.1 Vectors in the Plane
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Show the arrow from R to S is equivalent to the arrow from O to P.
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Let u——-(f_!, 2) and v={5’ 1} Fndth compenent form of the following vectors:
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" Find the components of a vector u with direction angle 290° a@

(Figure 6.1).
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An airplane is flying on a compass heading (bearing) 0f340 degrees at 325 mph A wind is

\(\% blowing with the bearing 320 degrees at@
& % a) Find the component form of the velocity of the plane.
( }‘Q" b) Find the actual ground speed and direction of the plane/
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6 2 Dot Product of Vectors
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» THEOREM: Angle Between Vectors J ig;
If @ is the angle between the nonzero vectors u and v,
then
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Find the angle between the vectors 1= (2 3) and v= (4, —1> (Figure 6.3).
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Prove that the vectors u = <2, 3> and v = <-6, 4> are orthogonal.
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Day 2 - Projection and Work

> Projection of u onto v - If w and v are nonzero vectors, the projection of u
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Juan is sitting on a sled on the side of a hill ineluded at 45 degrees. The combined weight of
Juan and the sled is 140 pounds, What force i is required for Rafacla to keep the sled from Shdmg 5
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" \ > Work- [fF isa constant force whose direction is the same as
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Find the work done by a force F of 50 pounds acting in the direction <2, 3> n movmg an obJ ect
5 feet from (0, 0) to a point in the first quadrant along the h@
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6.3 Parametric Equations and Motion
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The graph of the ordered pairs (x,y)) where
Lt x=f) and y=g@)
. Py are functions defined on an interval [ of f-values is a parametric curve. The equations are
parametric equations for the curve, the variable f is a parameter, and [is the parameter
inferval. Y
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For the given parameter interval graph the paramietric equations. ( }’
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Eliminate the parameter and identify the graph of the parametric curve
' x=t2—2 y=3t

€= 5‘5/3

. Sj K ?Q(w X \%@

A Q(??g /'
Example X+t s Ld/%% < 8 J e 2 . 03)0
Eliminate tleparan eter and de tfythegaph of the parametric curve Lﬂ \{C{(ﬁ t?\:} N

‘—3cost y 3smf 0<r<2n.

X w} “ 2O epsTh 4 Qi &
( = Cﬁ Cuﬁ% 1 gt )
| T

Find the parameteﬂzation for the line through the points (-2, 5) and (4, 2).
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A foy rocket is launched straight up from a cart. The toy’s initial position is 3 ft above
)@0{\ )é ground and its initial velocity is 25 ft/sec, Graph the toy’s height against time, give the CQ Z
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height of the t6y above the ground, and simulate the toy’s motion for each 191gth of time.
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Example #9
Kevin hits a baseball at 3 ft above the ground with an initial speed of 150 ft/sec at @
degrees with the horizontal. Will the ball clear a 20-ft wall that is 400 fi away?.
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Let the point P have polar coordinates (r.6). Any
other polar coordinate of P must be of the form
(r.0+27x1) or (-r.80+C2n+)r)

where n 13 any integer. In particular, the pole has

polar coordinates (0,4), where & is any angle. & °
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Tt is important to be able to go from rectangular to polar coordinates.

* Let the pomt P have polar coordinates (,6)
and rectangular coordinates (x.y). Then
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6.5: Graphs of Polar Equations
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L‘ "{dentify the points on the graph 67 = 4 cos 39&35/0)5 8= 2r (Figure 6.15) that give
/7/ maximum r-values o T
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Figure 6.15 The graph of

r= 4 cos 36 appears fo have three
maximurn points, but there are
actually six of them for

0 £ 8= 27 because the grapher
traces the curve twice.
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6.6 De Moivre’s Theorem and nth Reofs
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The absolute value or modulus of a complex number

c=a+biis |z|Ha+dil=Va +0".

bi  1s the distance of a +bi

In the complex plane,

from the origin.




Imaginary axis
A

> Trigonometric Form -

F ((03% XL 3\\(\@\

gmzo\)’\)\(\\’\‘(\ of \/@;\"’O( 3
3 (03 20 -
<‘(\'\% CO%% Oﬁ
Examgl < "’"% a%‘“ ( { 3
4 + 4
'%/ Find the trigonometric form with 0 < 8 < 27 for the complex number. o 9 B ' \ Y
\y S"\{}-&‘ (@) 2\/3+2gz ) 5-5i (c)_zzjf,lh\jﬂ‘ . ’ - [ m' 3 ﬁ(QOSLi ’5?)'“?‘\‘
DENE P f\ L w j 53 (e LEEEEN
( JiG = L\ (‘4 (Q@% f// &L S;t\ﬁ /@ e Y¥g = bi?_
o\ e ol o -5
Jonds B Hanb: = =
.{;@{\@ & \;{f‘% &= /i«[
o=, O= Y t Tt
= 70 B

i

QJ/Z(L Example | B o
%\ , \Q(C@S U ‘:,zith >l

Express the product of zy and z; in standard form:
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Express the<xgots of unity in standard form a + bi. Graph
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