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Basic Vector Operations Name:

1. Create the following vector statement in the graph to determine the resultant vector in rectangular form.

A. Using the information below graphically determine p +j + 2m
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C. Using the information below graphically determine k- 3q +2n
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m:( -1, -3) + 2m:

Show work
here

D. Algebraically find k —3q +2n
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2. Let the following vectors be defined: v.(—3,5) u:(7,2) p.(4,-9)

A. Simplify the following vector expression v + 2u B. Simplify the following vector expression ||p — 9|
and write your answer in component form. (i.e. What is the magnitude of the resultant vector?)

3,55 | B, | ety
Ax: L, 4y | VLY (C* = (295
<7/'H> ¢ =Tk

[Za. <||,7>l KZbIC_'F'-Is.!as l

C. Find the direction of the vector expression D. Simplify the following vector expression
v+uU+p. 2u + p and write your answer in polar form.

v <'5; S7 2o <, 4)
T 7, 2> B4 > an-5)

e C8,-5) | ton ("—S% 55"

<8;_2> . 2 = 360 -15.5°
<\8» + ('5) z¢? 62 3'_“_‘ .5'

) TR | G
“ (8-2) 8.08 & C * <|5,'7' ISP

3. Let the following vectors be defined: p. (4,30°) q:(3,120°)
A. Rewrite vector p in rectangular form. 120° g
: 3a. 135°
Cleos 30, dsn ) [*8e,2) |
B. Rewrite vector g in rectangular form. -
q
3b.
<3cos \90435.n190> <l50 QGOI +—t—i
C. Determinep + q in rectangular form. ik 245°
S
| 3c, l 210° 330°
<"q(0 Lll"o 2258 G 315°
D. Determinep + q in polar form. 240" 4 300°
' 469. u 2 2 ‘ ‘ 255° 285
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4. Letthe following vectors be defined: p:(4,30°)  ¢q:(3,120°)
Determinep + g inpolar form. 2 = a’- -\-b2 - ;lob Qos

(Use law of Cosines to determine your answer.)

C*= 4* + 3 - 2() () (90)

37 = 5%+ 4% - (5)(9) o5 o

9 = HI - 40 ess ot
-yl -4 |

'T.'Jg‘= 'qOGoile L ——

=40 -4o n
08 = togot  oen3?  OF30+36TRGT° <5, 66.‘7‘)'

5. Let the following vectors be defined: a:(2,40°) b: (4,340°)

A. Rewrite vector a@ in rectangular form.

{esyo, 250> [7<153,1.99>

B. Rewrite vector b in rectangular form.

REE
(4 tos 340, Ygly 340D f5b'<3.-7(, _1.5'7>|
(22320

C. Determine b — @ in rectangular form.

”]15“’ '2.3,-2.4)

2707

D. Determineb — @ in polar form.
0.9 + (o) =? = tan™! (\-\ﬁz—» O = 860°- S0.03
005 =¢ o O = 30f4T’ ‘Sd. l
= = 50,03 {35,310.6>
3uRe '
E. Determine 5a in p:}ar form.

5e. 0
5'<9’L“°‘> <“o, Ll°>
6. Let the following vectors be defined: m:(3,134°) m:(6,33°)

Determine m + m in polar form. C’ =0t 4+ b’- - a‘lb Qosa

(Use law of Cosines to determine your answer.)
2 %
=3+ " - 2(3) (&) oy (17)

mg.’ﬁ.@ cx G.I8

6% = 618% + 3 - (60 (3) cos

36 = 47,9 - 37.08 cog ¢
“JT9 =479 ,3018 R Cogo*

6. =114 = =37.08¢coqet  TLHA V
[ ] -Tlop - ST.08 © = 1M-TI4rq15¢ _Zb_\_ﬂ__g\_;[";_
] ’ '
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7. Let the following vectors be defined: ¥: (6,38°) u:(2,163°)

Sketch the vector expression ¥ + 2# in polar form. Start the vector sketch with the point shown below.

1AW oF cogines | 360 - liﬁ-lbs
¢t = 6% + 9% - Q) H) &5 (53) 18038

B AT erae> =~

4% = 6> + (498 - 2U)(4DS) os ¢

w - 593 (og &
= -0’y "7

= -5.3gc0c0t
“N3e - ~5.%

07799 = sk xRy M8 6% 3gryi1H8

Commear memap] - 6= TS
Vi <lcos3y, bsndd & 473,34)
2} <2253, A95a103) X383, 1T

<09 ,4.80>
ch‘l = F.q' : (4.80)*
Joi%.%

6 = ton (LY 2 M50
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-
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8. Sketch a vector graph of two movers trying to move a washing machine up a set of stairs. The first mover is pushing at an
angle of 165° and a force of 140 pounds. The second mover is pulling at an angle of 105° and a force of 130 pounds.
What is the estimated magnitude and direction of the resultant force based on your drawing?

‘U’IN OF CogivE MEPAD | 180 - |5 = 15°
¢z 14" + 13- 2(MAUI) s (20) 15+10% =g

€ = 34500 - 340 s (128 = 54700

C= [59700 = 933 Albs
130" = (233.9) "+ (4" -~ 2(2339) (M) s ot

STHIES-  ~LSA0 G
-~ (3549 3 69492
CRTd = cos . o= A OF WS-8 =1%.4°

(oNVERT TO PULAL.

{o%a,1%:">

bs C@ e = e w———

LET S0tbs = lem

T M0 cos 105, Mo s lbs) & <-1351, 362> |

T <130 65, 10511052 = =336, 115.6)
{~168.8, 1n.8)

= (. + (18
J2 - FaT & 21335 9% 180-43¢ 23,2

R = {H\.‘ (":%:;%) = "HS?

to move the washing machine up the stairs?

ResuurAnT: <334,136") YeS

If the movers require a minimum of 200 pounds of force at roughly a 135° angle, do you think they will have enough force

M. Winking © Unit 7-2 ng. 131




A boy is swimming across a river. The boy’s path makes a 36° angle with the river bank and the boy is swimming slightly

upstream (against the current). The boy is swimming at a rate of 4 feet per second and the current is flowing at 2 feet
per second. How fast is the boy actually moving and in what direction?

Law ©oF Cas INES W
e = (3 (4 - 20X cos (36

E*JW.OSG ~ .65 mm T
2
() F(3.68) + (4 - 2124 ewst

H e 2306 - 21.95 st
-3%.06 =

H.06 & -2.95coget
*h.2S -.28

0.8 7R st LR 262 Q= YI-20,7° & L;r 180°- 36° = juy*®
l CoeMPoNENT MErI-IeDI
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2
ol= (—|.1.'l)" +(2.‘SS):

Tor Kl o {ac0d L 5] b fzmnm o % lem = | men
{-194,2355 .lm [z
~6l3 0= 180-633 =7 ceeemcoe—

If the river is roughly 31 feet across in width, how many seconds will it take the boy to get across the river?
[

Sn =7 d f't
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m a:q'ﬁn% 3\ Lm—_ 13 9-5“

235 a.3s
Q% 2.5 M (3.4 = ¢

10. Two tow trucks are trying to pull a car out of the mud at the same time. The first tow truck is pulling the car due East
with a force of 900 Newtons. The second truck is pulling the same car 34° North of East from the first tow truck with a
force of 1400 Newtons. Which direction will the car most likely move and how many Newtons is being applied to the car?

(Compontr METHOD |

©:4900 s, 900 5. D> =<900 , o
B 21400 o 34°, 14900 31 84D 3<1160.45, TRLAT)

ConVERT TO PoLAf FogM

< 206065, 782.87
2= (poio.ts) + (182.87)

JC = [i839163.859 =2304.35 Newrons
£3.87
CE (Z“. ,.s) Q=208

cil = CHw) a—(-ioo) - 20400) (190) (os (I4%)
[ =[T859174.b8 & 32.04.35 newmws

900 = (4eo)* + (22.04.36) - 2(M60)(3364 8) fase

Blosoo= 68191™74.4B — 6172190.0! eos=2
-4gMa1

600974l = =672
-61721910.01 90.0(

ot

BA34132 ~30.8°
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