Period 4, March 6, 2025

vector quantities,  Or Vectors

The magnitude is 100 pounds and the direction is 30° from the horizontal.
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You are driving due north at 50 miles per hour. The magnitude is the speed, 50 miles
per hour. The direction of motion is due north.

Directed Line Segments
and Geometric Vectors

A line segment to which a direction has been assigned is

called a directed line segment. Figure 6.48 shows a directed

line segment from P to Q. We call P the initial point and O

the terminal point. We denote this directed line segment by
—
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Figure 6.48 A directed
line segment from P to Q
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Figure 6.49 shows four possible relationships between vectors v and w. In
Figure 6.49(a), the vectors have the same magnitude and the same direction, and are
said to be equal.In general, vectors v and w are equal if they have the same magnitude
and the same direction. We write thisas v = w. -
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(a) v = w because (b) Vectors vand w (¢) Vectorsvand w (d) Vectors vand w
the vectors have the  have the same have the same have the same
same magnitude and magnitude, but magnitude, but direction, but
same direction. different directions. opposite directions. different magnitudes.
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Use Figure 6.50 to show thatu = v.
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Scalar Multiplication

If k is a real number and v a vector, the vector kv is called a scalar multiple of the
vector v. The magnitude and direction of kv are given as follows:

The vector kv has a magnitude of |k||v|. We describe this as the absolute
value of k times the magnitude of vector v.

The vector kv has a direction that is

e the same as the direction of v if K > 0, and
e opposite the direction of vif k < 0.
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Figure 6.53 Vector addition u + v; the terminal point
of u coincides with the initial point of v.

The i and j Unit Vectors

Vector i is the unit vector whose direction is along
the positive x-axis. Vector j is the unit vector whose
direction is along the positive y-axis.
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Vector v with initial point P; = (x1, y;) and terminal point P, = (x5, y,) is equal
to the position vector

v=(r-x)i+ 02—y 9 V=(7- 5) I+ ( 1—3)3 =al- a\j
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Adding and Subtracting Vectors in Terms of i and j

Ifv = aji + byjand w = a,i + b,j, then
vV+w= (al ar az)i ar (bl ar bz)j
V— W= (al - a2)i ar (bl - bz)j.

It‘v = 5i + 4jfand w = 6i — 9j, find each of the following vectors:

a v+w b. v — w.

Sit4) +60-9) (57%‘5)/64(7?75)
ST+43 -67+93

-T+138

I} -sJ

Scalar Multiplication with a Vector in Terms of i and j

Ifv = ai + bj and k is areal number, then the scalar multiplication of the vector v
and the scalar k is

kv = (ka)i + (kb)j.

If v = 5i + 4j, find each of the following vectors:

a. 6v b. —3v.
CGird3) | 35+
307 1343 SIS /R

Ifv = 5i + 4jand w = 6i — 9j, find 4v — 2w.
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The Zero Vector

The vector whose magnitude is 0 is called the zero vector, 0. The zero vector is
assigned no direction. It can be expressed in terms of i and j using

0 = 0i + 0j.

Properties of Vector Addition and Scalar Multiplication

If u, v, and w are vectors, and ¢ and d are scalars, then the following properties
are true.

Vector Addition Properties

lLut+tv=v+u Commutative property

2.(u+v) +w=u+ (v+ W) Associative property

Ju+0=0+u=u Additive identity

4.u+ (—u) = (—u) + u =0  Additive inverse

Scalar Multiplication Properties

1. (cd)u = c(du) Associative property
2.c(u+v)=cu+cv Distributive property

3. (¢ + d)u = cu + du Distributive property

4. lu =u Multiplicative identity
S.0u=90 Multiplication property of zero
6. CV” = |C| ”V" Magnitude property

Finding the Unit Vector That Has the Same Direction as a Given
Nonzero Vector v

For any nonzero vector v, the vector

v

Ivl
is the unit vector that has the same direction as v. To find this vector, divide v by
its magnitude.



Find the unit vector in the same direction as v = 5i — 12j. Then verify that the

vector has magnitude 1.
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Writing a Vector in Terms of Its Magnitude and Directio\

Let v be a nonzero vector. If 6 is the direction angle measured from the positive
x-axis to v, then the vector can be expressed in terms of its magnitude and

direction angle as

v = |v| cos 6i + |v] sin 0j.

The wind is blowing at 20 miles per hour in the direction N30°W. Express its

velocity as a vector v in terms of i and j.
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Two forces, F F and F,, of magnitude 10 and 30 pounds, respectively, act on an object.
The direction of Fl is N20°E and the direction of F, is N65°E. Find the magnitude
and direction of the resultant force. Express the magnitude to the nearest hundredth
of a pound and the direction angle to the nearest tenth of a degree.
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Use DeMoivre's Theorem to find the indicated power of the complex number. Write your answer in rectangular form.

(2+2i)3= (';(lfa (Cos 45+ 1§ ¢1n$‘S> 33. d33 ((o} 395+ i;m;.ysj

The answeris -16+16i . ’ 92122 =J?;-Q 1/3 Y o]

(Type your answer in the form a +bi.) a

Find (1 + i) using DeMoivre’s Theorem. Write the answer in rectangular

form,a + bi. r={=Zr = r
L 4 e
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. > ]38+
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Find the quotient — of the complex numbers. Leave your answer in polar form.
Z2 a2
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2 =444 2,=5+5i "/6 t /6f

: - A \
—_—= g(cosOﬂslno)

Z2
r answer. Use integers or fractions for any numbers in the expression. Type any angles in radians between 0 and 2x. Express complex numbers in terms of i.)
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Convert to polar form and then perform the indicated operations. Express the answer in polar and rectangular form. Express the argument as an angle betweer(0° and 360°.

do-0(-1+8) = I( (2590 +iSin%e) o3/ 2 (a8 345 +/5in3157)» Q (o520 + 15/nke

Type the answer in polar form. 5 a S- 52 .L_

,ﬁ———\| " . / \/’
i3-3i)(-1+iy3) = 642 (cos 165° +isin 165°) = /e 3Ja-2 ( C°.S( Go +3/5+ /30) +iSm (90 +3)5t/a o >
(Type an exact answer in the firstanswer " degree measures rounded to one decimal place as needed.)

Type the answer in rectangular form.

i(3-3i)(-1+iy/3) = S5 -366= lé>_
(Use integers or decimals for any numbers in the expMssion. Round to three decimal places as needed.)

' . —
=6J2(cos/6s +isirlé s)

A FY ~0.965735%+;0.258%)2)
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DeMoivre’s Theorem for Finding Complex Roots a.%-b =(% -L)= "‘9
Let w = r(cos # + isin #) be a complex number in polar form. If w # 0, w has 44
n distinct complex nth roots given by the formula @ 96
-

n b - -
\/‘;[cos(%) + ism(%)] (radians)

n # + 360°% .. 8+ 360°%
or z; = cos| —— | + isin| —— | | (degrees).

n n

wherek=0.1,2,....n— 1.

Solve the following equation in the complex number system. Express solutions in both polar and rectangular form.

x'-256i=0 Ix*=iase X 25be (X3 650Ky JER)
7h ReeT Dt keI BT ET y O S YE
75

Write the solutions as complex numbers in polar form. Choose the correct answer below. X= L

4(cos 22.5° +isin22.5°), 4(cos 247.5° +i sin 247.5°), 4(cos 202.5° + i sin 202.5°), 4(cos 337.5° + i sin 337.5°)
az:(cos 67.5° +isin67.5°), 4(cos 157.5° +i sin 157.5°), 4(cos 247.5° + i sin 247.5°), 4(cos 337.5° + i sin 337.5°)
4(cos 67.5° +isin67.5°), 4(cos 157.5° +i sin 157.5°), 4(cos 202.5° + i sin 202.5°), 4(cos 292.5° + i sin 292.5°)

¥ 4(cos22.5° +isin22.5°), 4(cos 112.5° +isin 112.5%), 4(cos 202.5° + i sin 202.5°), 4(cos 292.5° +i sin 292.5°)

L ]
/ ) = ’
-1.5307i, 3.6955i, - 3.6955 — 1.5307i, - 1.5307 - 3.6955i 2‘5-6 /
e
1.5307 - 3.6955i, - 1.5307i, 3.6955, 3.6955 + 1.5307i =25 é e/.)

=25 6.7
:256

Write the solutions as complex numbers in rectangular form. Choose the correct answer below. ( 7L §L &

¥ . 3.6955+1.5307i, - 1.5307 +3.6955i, - 3.6955 - 1.5307i, 1.5307 — 3.6955i
-1.5307 +3.6955i, - 3.6955 - 1.5307/, - 1.5307 - 3.6955i, 3.6955 - 1.5307i
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#(tos ?ij—’gﬁ +1$h %;—‘2%9 =4 (oS Do2.5+1 Sin 301-5‘)
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Find all the complex cube roots of i. Write the roots in rectangular form.

N=3 7 4
|
2= 0.9+0.5i

(Type your answer in the form a + bi. Round to the nearest tenth.)
\—,—-

-~

zy= -0.9+0.5i
(Type your answer in the form a + bi. Round to the nearest tenth.)
———

Zz = =i
(Type your answer in the form a + bi. Round to the nearest tenth.)

Z,= /((05 M F iSin7o f—°'36c>
2 3

/((os SO+ 51'/)36>= }(3_;3 +;’§>=,géé*0r57=o.9+05?

z, - 1( (os 20;/—360 y I Sn ;0"/’366)
I(<05 156 i 51 /50) = @é):(—ﬁ 66#0.5'/')=-O.‘71'0.S‘/°

252 | (/95 %,__'36—0+ ISin 90+9’}6o>
3 = o
[ (tos 270 + 7 Smam) =1(O+7¢-0) =~ —/
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Find all the complex fourth roots of 11 + 11i. Write roots in rectangular form. ‘/ 3n =V A¥D.
=1 l) / F =
72)’) = 4% ) 3))i A N2

!/ lfi( (»s 957 S/i») 45)

zp= 1.9+04i
(Type your answer in the form a + bi. Round to the nearest tenth as needed.)

zq= -04+1.9i
(Type your answer in the form a + bi. Round to the nearest tenth as needed.)

z;= =1.9-04i
(Type your answer in the form a + bi. Round to the nearest tenth as needed.)

z3=04-19i
(Type your answer in the form a + bi. Round to the nearest tenth as needed.)

'///— ((9 9‘51—0'3 By0360 gy, PSS +0O- 3c’>o> ,[E(Losl/ﬂﬂism
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Plot the complex number. Then write it in polar form.

343 +3i4/2
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Write Sﬁ + Siﬁ in polar form. Select the correct choice below and fill in the answer boxes to complete your choice.
(Type an exact answer in the first answer box. Simplify your answer. Type any angle measures in degrees, rounding to the nearest tenth as needed. Use angle measures greater than or equal to 0° and less than 360’.)

YA 35 (cos 39.2° +isin 392°)

(cos “+icos °) 7_ -~ /1
o eices G»n g—’

(sin  °+icos °)

(sin  °+isin °) E

Tan ' B 393° )
U3 3

33
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K73 3s= 340-30=-35"

Use DeMoivre's Theorem to find the indicated power of the complex number. Write the answer in rectangular form.

(3-0°= 3 ((05 630+ /&né(~ga)) ¢+ (5750 41 Sin- /go)

6‘/(—1-}- lo) == (¥
(43-)°= -

(Simplify your answer. Type an exact answer, using radicals and i as needed.)
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Plot the complex number. Then write the complex number in polar form. Express the argument in degrees.

-5-5i

Plot the complex number on the complex plane to the right.

Write the complex number z = - 5 - 5/ in polar form. Select the correct choice below and fill in the answer box(es)
within your choice.
(Type exact answers, using radicals as needed. Simplify your answers.)

V¥ z= 542 (cos 225° +isin 225°)

z= (sin °+icos °)
z= (sin °+isin °) /801'9‘5:&&\5—
z= (cos C“+icos °) s /’\

qu"

S J5(<=>5 A5y 7Sin 235)

W:»/-‘!?\:ls:};
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Find all the complex square roots of w = 36( cos 30° + i sin 30°). Write the roots in polar form with 0 in degrees.
| I

=~ -
zy= 6 (cos 15° +isin 15°)
(Type answers in degrees. Simplify your answer.) 3
- !} 0+0.360 __.
z,= 6 (cos 195° +isin 195 °) Zo = )36 (C"S ——+i%n g_méa

(Type answers in degrees. Simplify your answer.) Y

é ((os IS+ Siy s

/-
Z, =|/ 3¢ ({os 3ot/-360 +i%is, 301/~ 36
=- -

=~ 6 (Cos [$8 5180 755)




