2D Vector Practice Name:

Part 1: Drawing using scale and measurements.
1. Use aruler and a protractor to draw the following vectors and MEASURE to determine the result
of their addition (both magnitude and direction). Give all answers to 2 sig figs.

a. 5.0 cm North + 3.0 cm East
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b. 7.0 cm, 45° North of East + 5.0 cm East
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2. Useascale of 1 m/s=1cm to draw and MEASURE to solve each vector addition

a. 5.0 m/s Horizontally + 8.0 m/s Down

9.5./s 638° ée[du/
/ Yhe horizoatal

e — R

9.0m/s

b. 7.0 m/s, 72° above the horizontal + 7.0 m/s horizontally.

[ 7m/5 37 aédve
L \qgr,wn"ol
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3. Useascaleof 1 N=1cm todraw and MEASURE to solve each vector addition

0 N, S

a. 6.0 N East+ 8.0 N North
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b. 5.0 N East+5.0 N, 60.0° North of West +8.0 N South

TN, 53° Sath
O"P Ea st
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4. Solve each of the following subtractions by drawing scale diagrams:

No-th

a. 500 yards West - 600 yards South
soo/ers West + 500)/0sz
=

%am‘g 50° Neeth of W"y
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b. 40m/s, 15° North of West — 60 m/s 65° East of South ]/ &f’f’ﬂ/:%
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Part 2: Using PhET simulation

Use the link on the Google Classroom, or https://phet.colorado.edu/sims/html/vector-
addition/latest/vector-addition_en.html. Then select “Explore 2D”

5.
la[| 18.0| 6| 563 &) 100 g 15.0
What do each of the numbers shown here represent? Fill in with the terms:
Horizontal Component, Vertical Component, Angle, and Magnitude
[
|d| represents mMa \/f/wi" | Fi(} 2}
P
0 represents the on /;;‘ | €
/
1
< w' ~"‘ / (J" -~
a, represents the 5\ = CcOMf nen| oL VECIZ|
( £ A’ s
\ | 3 //, (0
a, represents the \/ (O \l‘ey A O |
/ ‘
6. What could the following addition of vectors -26.6°
represent: T AN
A: 18.0 m/s, at 56.3° above the horizon'ggl +11.2 / /6> :"‘%\
m/s, at 26.6° below the horizontal -~ 10 L Cbg ‘if 77_2 A
N/
/7
A
B: 18.0 N, at 56.3° North of East + 11.2 N 26.6° 15/
South of East V” /
/
(&\sey

( | | { |
C: 11.2 kilometres, 26.6° down from straight i ! 4T_ f i
across plus 18.0 kilometres, 56.3° up from 10 -
straight across.

D: All of the above
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7. Draw the two vectors shown and turn on 26.6°
the “Sum”, then drag the resultant vector -~ | ’Q\_\
so it connects the start of vector a to the / / 5
end of vector b. What is the magnitude and o \\\;\\\A
direction of the sum? 01 ’3)9 2
”
Q‘\

Nioj = a&'(’f/ (}(‘

56.3°

10 20

8. Use the simulation to determine the
magnitude and direction of the sum
of the vector addition shown:

[b] =20.0

10 1+

wmag = 364 ey
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9. Use the simulation to determine the magnitude |
and direction of the sum of the vector addition
shown: 1

a7
2,

/v]()/z(/ .

=

Aall

- \ / 63.4°
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10.
a. What addition is shown in the diagram?

’5!6‘.‘1/ 15.10 obove har:‘w‘a/
=
(3.6/ 72.9° cém/e, "w/chrn?LnI |

b. What is the sum of that addition?

Tma f ‘:0 .
36'// 33.70 oéade 97dri2m7la/

11.
a. What addition is shown in the diagram?

l s 6; 7"} q 7 A bove h,r.'zmt/__ Wi =22
- I
? 6'7{ / 5 / 4 Oéda/e bw,'zo«,.f”/ NG

b. What is the sum of that addition? e J2g :

36.(/ 33./° oéwe hor 207t 1

c. Does the order of addition matter in vector addition?

Na, answers  to 10b and I

aie H‘\{’ Somé
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12
ﬂ. Use the simulation to determine i g

the horizontal and vertical | /

components of the vector shown: |

10 1 Gt
! 4*3,"5 -

q‘ -: _)«;7. e /

X e /

/
Oy = L#u ¥ ] { | | | i
i / 10 20 30

(3

ﬁ\ Use the simulation to determine the result of adding 29.2 Newtons at 31° above the horizontal
plus 11.2 Newtons at 63.4° above the horizontal. Your answer should have both angle and
magnitude.

é [

' ] . ] i ‘
7 y [] 1 § 3 ( ] nl/” o IEN oA {(‘. . /
1 | f \/ / ' { aQ bove +the [2ori 271

344

it

. Use the simulation to determine the result of adding 18 m/s, 33.7° North of East + 11.2 m/s,
26.6° South of East + 19.0 m/s North.

3 ['f'. 7./1‘// / /:x /

399 NoJdh of Fast
3 & Norlh o LasT
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Part 3: Adding and subtracting vectors at right angles using trigonometry.

Draw a diagram, and using right angle trigonometry and the Pythagorean theorem to determine the
solution to the following:

Opposite Adjacent Opposite
L cosB = 2 tang = —LL

Hypotenuse Hypotenuse Adjacent

sin@ =

15. 56 m/s®> West + 72 m/s? North.

MajnhluJe: Ji/;?\ +‘56l = C”M/f2

/i o a o
T2uls 52 Anj Ie, . ‘l’aﬁ (57-_6?) = 52
S6 /st qlm/jzl 520 NdrH\ O€/WC;SD

16. 18 newtons South — 12 newtons West

I8N South +12 N East -
Majn:fuc(e: \/ g™ +12° = 22N
I % Anj!e 2 '}‘on"C":::?: 3%°
22N, 34" Eait o Sooth )

17. 16 metres horizontally + 29 metres vertically

MQ]A:'}UJC . JT6\ +29°% = 33/\4
|** Anﬂe:}%&'(%? - 617

A3 33m, 61° up from rigld

18. 6.2 metres West + 19.2 metres South — 12.4 metres East

6.2mW = [2.4mEast = 6.2mW +H 2.4 W= |2.6m WesT
19.6mWest + (421 South
Lk Moga:tude 1.6 4186 = 270 m

Anjle: +Oﬂ-‘(':’:_:§> - LFE.SO

370m 46.5° Sovth of West
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Part 4: Using components to add and subtract vectors

19. Use trigonometry to determine the components of the following vectors:
a. 56.2 km, at 23.5° above the horizontal

Sin (33.5°) x S 6. Ak

y'/ =394 Km
S

Reos(33.5) x56.2K~
= 51.5kn

b. 0.0562 Newtons, at 56.9° North of West

s:nécﬂ')x(""’“ o5 (56.9°) x0.0562N
=0.047[N =0.0307N

20. Two vectors and their components are shown.
a. Determine the sum of the horizontal
components.

¥ M $ L m :’0/\’)

\{er{ tCe I

6’m

T ‘f‘gM = [3""1

b. Determine the sum of the
components.

c. Determine result of adding the two vectors, this should be a vector with magnitude and
direction.

Jflozdr 3
lgm l‘*:f‘ |3m

s2
a/ 13m { Om
+0/\ ( [Om 52

EE"’/ SaiﬁNMh of B, ]
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21. Determine the result of adding the two vectors shown. 9 S ”

Hor]lol\'}al . - :‘
congneds 3.5N + 1IN 2 0w
= 27.5N ‘

\/Cr'l(“’o ¢ -7 ON . IL\',\] 7N UP

Col"‘?d’"'\ 5 /V

p 4N
Snie ‘ 45 7///»/ ow?) h

P e

%\NN tor 2_7sN> MN \57;N+70

Y’ = 14° = d

> r e
/

27.5N

22. Determine the components for each of the
following vectors, and then use the
components to determine the resultant vector.

S:,,;?x”gm

e/

N A ::72.65”'
]
cos 3x!? HJF'Z”" o[ Co/nlaa/)enff
= 9241~ 92.49 m +wq,32”'_1773/
oslh«w?"

'Sl.Oq-'s n,,\lS 199 \/er{- (_0 COMFU/ICA?Lf .
/"i.,_\-;} =27.495m 72.65m — d 2457 = th. I

/

————

J14730F +4%.7° 2202 m

[M%% o (i) = 13
- - @ﬂ/ /30 above ,'\ari@

[ 473(m
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Part 5: Solving Problems

23. A plane is flying due South. A 35 km/hr wind blows due West. The plane flies with a velocity of
425 km/hr. What is the actual speed and direction the plane is flying?

tor CLtzS) <h 7°

425kn/hr — -
J 4as> +35

= Lr;?GkM/I'lP

by, 47" m

e

e —————————————————

S

24. What is the acceleration of a car that turns from travelling 25.0 m/s North to travelling 20.0 m/s

Wett e Vo= 20.0m/5 West
5 Dl V; = 35.0m/s Nacth
_=o.
= s Vo= V: S 20.0475 West — R Sar/s Notn
250 +M-'(§g>: 5)° = A0 Qual5 West £ 250/5 Sath
m/$
J 20t 4258 =32.04/s
0= VeVe 3&(),,,/5/ S10G outh of West

I 3.0 sec
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25. Arocket is pointed at an angle of 56° above the horizontal and the engines output 2500 N of
force, gravity pulls the rocket straight downwards with a force of 650 N. What is the net force
acting on the rocket?

[ -"0"‘0[ “llf;zdfl'{d/ 'Fdfce
' 5 [1397.99N

—

Td""a, |/e(‘+7cpr Folce
2072.S4N — 6Sd N
~ |4 22.51N

| W ke 20

\ﬂ3‘17.?‘(‘/t/ He2 SN
1422 S9N = |41%.53N

[€22.54
) 3 ton’ mmf/) s
1397.91N

mSO aba\/e@
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26. A pilot wishes to reach a city 400.0 km away in a direction of 15° S of W in two hours. If there is
a wind of 70 km/h blowing at 10° W of S. What must be the heading and air speed of the plane?

ﬁegvH’an{ \/e[dcﬂ/ MV‘+ ée -LL%%M = Q00 K—;/H/; ISJSO'FL‘/

hrs

- -~ T15° , 70((/'1/}1/'
ao.‘
g~ / :
N
l
Ths
) S VKC-IVV/‘
we /leerf

C.onﬁJef (omPonezCI‘S': p 7dk /L
cosll x ~l Fr

52~ AL

ﬁ mR < 68.94%5 /M

L “"/ CoslS %200

:'73-,“6‘1/"“ '—ﬁ
anmdk_]ﬂ kﬂ'z//wr

\ Sin Is® = Gor

0 6 ka/h
S|.76 km/hr 1216 ea/he

Qe
We Kow 68.9%ka/hr + v, = SI.76ka/hr Vyz 171310,/“

NOr
and 12,06 Knlthr 4 Ve = (431 Sfcalbr s LS R
Wes t

>¢
(7.9 F > fﬁl n+ 7219 = ’83‘(’7/"” | Q2km /Ar 5.4 ° h
Kl | 81.0 ke (hr ‘“9) S L‘r NNH—\ of \«\/eS'l‘

on 191.02
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(6]
27. Three forces act on a 5.0 kg block. There is a 25 N force at 16° North of East, a 49 N force at B 36‘-
South of East and a 56 N force acting at 11° North of West.
a. What is the net force acting on the block?

coslled& cos 6% & of 3‘(-’¥(qu
=-54.9/N =24, 03N =Y4d. €2LN
siallxsé Sral§xCS Sia 34 <IN
- 10.64N =6, 21N ==27.4N

2 2
T Aol vedicel | Total horizeatl J?.fs 4-:3,@ _0; 3.79
10-64N +6.9(N | =54.97N +24.03N + 40.LLN Lot 15 >; s

—27.4N 9.69N East
= —q.92N
9. 92N dev?

———————""b. What is the acceleration of the block (F,.; = ma)

13-4
F.4 _ N, 45° Soth LB 2.75%
az= — -

M SO L’/

~
c.  What will be the displacement of the block after travelling for 5.0 seconds?

AR =Y, 5 Sath of Eu
A:\/¢+ "'{af = 0= 1, T iRy ©

d.  What will be the kinetic energy of the block after it has been travelling for 5.0 seconds?

|3.74

V. =V, tat %%—-‘-%M/;
=gt = 475U



