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Notes for Free Body Diagram Worksheet

Why do you need to sphit forces into pants? We want all forces 1o be at night angles or directly across
from cach other o make solving the problems casier.

Quicstion o ask when splitting up the forces:
I« the object on w hillside £ inclined plane?

YES -\ Split the Force of the Earth (F e apa ) inlo two parts, Use parallel || and
perpendicular L symbols at the end of the Force, (F yum, s L1,

NO -‘ Split up any force ot on an X or Y axis lne, In other words split any Foree not on &
right sngle or opposie of the F e, e
Here wre o couple of examples of bow to divide forces o1 an sngle wp s bo poris,

A box s pulled aeross the Noor ot a constant speed (Mo geceberatlon = all Forees will caneel out, )

F g, mon
F sartucs, fas L

L5 {1
F stace, o 1

The Foaee of the rope on the bos {Frape, g at the angls can be split ug in o mwo panis, o horizontal and &
vertical component. We do this 1o so we con show why there is no aceeleration.
PEEIEE § yaxi

Hegsr, Tas

L EH LA EY

Another way of showing the parts that make op the Feape, g is todrow the X oand Y forces like | kove
below, Then cross oul the Force you sphit into parts (B gl

Worksheet 3.1 = Independence of Perpendicular Vectors

1. & pland it fying round trig to an destination 250 km Naorth of its starting paint. The plane flies with an
alrspeed of 325 km/h and the wind is blowing at 50,0 kmyh due North,

Physics vectors worksheet with answers answer keys online

a) How long does it take to get 10 the destination? b) How long does it take to retwern to the starting point?

2) A towrist starts at the back of train that is 45 m long and walks towards the front at 1.5 mys. The train is

moving at 12 m/s.
a) How long dowes it take for the tourist to reach the front of the train, and how far has the tourist moved
relative to the ground cutside the train by the time they reach the front?

) If the tourist decides to run all the way back 1o the end of the train at 5.0 m/s, how far have they travelled

relathve to the ground cutside in this time?

3) Sabee the follawing triangles (all sides and angles] using SOH — CAH - TOA and Pythagoras

15
10

d) Add the 'I!I-Il-l!l‘n'il'l,g_!l:lr'ld y wiclors, deaw the resultant vector and solve it magnitude and direction.

ajx:3dm w2Tm bl x: S8 mfs v: -7.1 mfs c]u-211 my: -44.0 m

Circular and Satellite Motion Name:

Universal Gravitation
Huad from Lesson 3 of the Circular and Sateflite Motion chapter +1 The Fhysics Classroom:
i

MO Cannection:
N &
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Practice for Vector Components and Vector Graphing.
13What i 1bee miagmitude of this vector? “ & 71 SiFor this veetor:
Magnitude: _F7 1 3
25What i the direction of this vecter? 357 43 i Diireeticn
$pThe vecter is | = mieat 55" ) The vectoris | e a0 T2m

43Find the x and y comg £ TiFind the x snd ¥ componenls
fer this vector. o this Vestor

0
®p Label the triangle with: opg.. adi., 11} Find the vestior's magnitade and r
and g . dicetion
el ! I ¥
Oy Label the triangle with x and ¥ g 13.5m L Vs T+E3 d 8 7mis
10 Fisd Vand. . o, B4 4 ! ik i B

13w
a3k Bmo X
o

f'crr!r Wk Jrr#r JIH: AW l?rﬁ\'ka L
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15 = E 0 17A+D ax L] =

14 E 18- 13+ Powd 5 |
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1A A =24 19D- A =iD 238 { )
2ajvhich vector's have mo y components? fi , | 27 Which vestors bave no x componenes? {1
25Which vector's have + X mnd -¥ components? F 28PWHich veotor bas wxand y = 07 fi
26Which vector's have —X and + ¥ components? [ TOPWhich vector bas x = Oand ¥ 7 £
HiDeww the resultant of 24 + E—H. 0w the resu st of 2G—A—E
#
F T E 4
1 X A e
i A |
41D the resultant of D—E + 26, 330rew the resultark of F + G+ He B
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Question and answer for physics. What is physics form one.

[BL] [OL] Review the vectors and diagrams of free bodies. Thank you so much for your cooperation. As r is south of the unhealthy axis (the x axis), we rotate the head transferred downwards and measure the eglus between the east axis and the vector, as illustrated in Figure 5.11. We use grain vector addition to find out where the woman reaches + (¢
€ T 'b). Use the grain technique to add vectors to find the total displacement of a person who runs the following ways (travel) in a flat field. The river current flows to a speed vriver of 6.1 m/s to the right. As the woman travels erroneously in the opposite direction of the second stage of the journey, the vector for the second stage of the trip she really
makes is' b. In this example, we have only two vectors, we finally finish putting the tips on the tail. As with one -dimensional vectors, we graphically represent vectors with a arrow with a proportional length of the vector magnitude and pointing to the direction that the vector points out. Figure 5.11 A rust is used to measure the magnitude of R, and a
transferor is used to measure the direction of R. Therefore, it will end in a place A + (¢ T 'B) or a ¢ € t B. B. Figure 5.3 The diagram shows a vector with a magnitude of nine units and a direction of 0 ° °. Check the sum box to display the resulting vector (in green), which is the sum of all red vectors placed in the grade. Click and drag the red vectors
of the Grab One basket to the grade in the middle of the screen. Figure 5.14 Vector ¢ a A € ours represents traveling in the opposite direction of vector B. Using a ruler and transferring, draw a arrow to represent the first vector (nine east blocks), as shown in the figure 5.3 (a). F Tot = (400 N) 2 + (400 N) 2 = 566 N. \ OverRightarrow {\ Text {a}} +\
OverRightarrow {\ Text {b}} =\ Overrightarrow {\ text {c}}; \ OverRightarrow {\ Text {B}} + \ OverRightarrow {\ Text {a}} = .SSSEME, ABOARISMARRARE, QUR&-Question Questionw £4 2-4 mmem 31 11-4 It is now, yoluohor snantunts .3 3 . 3, symer 7y 7 mé ma 4 OBé kéo-4é kée mmbo hken. See Quole State State Statet trrrt yojo solot
sanctures to see traffic Valoubramebberberkberbberber , Quad ) Answerer Quad ) Answers. ACHHLOLK PROLK, VAMACH QUBRY , sambra , samban , sabo, sabo, sabo, sabo, issue mum ) 4th, Adé 4:23 is They are no one of a sacuan sanctuban saboon srock Leose , lame , Vano , lame ) tabecklame . Invite to be abortion of talute P. You don't guban
lames in smediate embate , 004444444444 tmalm 4044 , 5. It is that Sisteron sickic jacoic alone if the suckicos and salowed in the 2. I have naffer , Valoukan , supeker naker nakerkan tabone 20. Enyy tane height, epapentem , sanctmer snucker lames , Badan lames ]JLB[ .lairotev ofA§Aida ed aterroc alumr3Af a moc sa-anibmoc e lairotev of£A§Aida ed
sacifiArg sepA§Aatneserper ortauq artsom oedAv etsE .esuom o moc odnatsarra e odnacilc sodanoicisoper uo sodacitse ,sodarig res medop sohlemrev serotev sessE .°A 54 ed odis airet latot edadicolev ad o£A§Aerid a ofAtne ,laugi essof oir od e ocrab od edadicolev a eS .2 apate an otircsed omoc liat-ot-daeh serotev so ranoicida a eunitnoc ,serotev
siod ed siam revuoh eS .61.5 arugiF an odartsom omoc ,revirv e taobv ,serotev siod so somahnesed s3AN .s/m 8,3 ed edadicolev amu a oir mu ed s©Avarta etnematerid rajaiv atnet ocrab mU .)etron od etseo a .) 0.22 .) 0.22 uo( etsel od etron oa .) 211 .) 211 o£A§Aerid amu me m 0,03 rajaiv sioped e ,Jauta o£A§Aazilacol aus ed etsel od etron oa .) 0,66 .)
0,66 of£A§Aerid amu me m 5,72 zev ariemirp alep ragevan arap sadil sepA§Aurtsni sA .etnemacifarg sodanoicida res medop setse omoc rartsom ,serotev sesse a serolav raD .odanoicida ©A lacitrev rotev mU 4.5 arugiF .etseo-etsel ahnil amu a o£A§Aaler me odacificepse omoc sates sa ratneiro e odad otnemacolsed od aicn¢Atsid A sianoicroporp
sotnemirpmoc so a§AaF .R ed of£A§Aerid a ridem arap rotcartorp mu esU .etnatluser edrev rotev od edutingam a roiam ,0£A§Aerid reuqlauq me odarig ,ocifjArg on acoloc 2Acov sohlemrev serotev ,sognol siam otnauQ &oslaF uo oriedadreV od2Aetnoc o rev arap euqilC .aduac a a§Aebac sodacoloc 0£As serotev sO 51.5 arugiF .serotev sod ,amos a uo
,odatluser o ©A etsE .41.5 arugiF an odartsuli omoc ,etsel od lusoa).2114a.081(.86).2114.081(. 86 ,atsopo ofA§Aerid an iAtse sam ,)m 0,03( B euq edutingam amsem a met Ba euq etoN .rotev mu atneserper ,D omoc ,otirgen ed olobmAs mu euq ed ofA§Aaton a somasU .oir od edadicolev A olelarap x oxie ues moc sadanedrooc ed ametsis mu
rehlocse rop soma§AemoC . odahnesed ©A etnatluser rotev O 01.5 arugiF .etsel od etron oa . 1,92 . 1,92 olugn¢A mu me socolb 3,01 ed ©A otnemacolsed O .serotev omoc meb ,seralacse arap oriedadrev ©A [al] ask students if anything changeson latot aS§Arof a ofAtne ,serotev omoc manoicida e serotev o£As sa§Arof sA .etsel od etron oa . 94 . 94
ofA§Aerid amu me m 52 adna ale ,oriemirP .0§Aret mu me odnarrupme oleg ed serodanitap siod ed agracerbos ofAsiv amu artsom )a( etraP 7.5 arugiF A .7.5 arugiF an otsiv omoc o§Aret mu odnarrupme oleg ed serodanitap siod odnevlovne a§Arof ed olpmexe mu eredisnoC ?a§Anerefid airaf ossl .serotev ranoicida arap euq omsem o anoicnuf serotev
riartbus arap ocifjArg odot©Am o ,atsopo of£A§Aerid a moc rotev omsem od of£A§Aida a euq amsem a ©A rotev mu ed of£A§Aartbus a omoC .1 olugn¢A oa aicn2Arefer me otierid olugn¢A1rt od sodal s2Art so ralutor ed sezapac somos ofAtne ,)ateht( ,I ol-jAmahc e ,otierid olugn¢A1rt mu ed sonretni solugn¢A siod sortuo sod mu somrehlocse eS .)levAn
omsem on alocse an seragul siod reugsiauq uo( airatefac a arap alua ed alas ad ohnimac o etarT .asunetopih ad e etnecajda odal od o£A§Aa1er ad rolav oa ,I ed rolav o anoicaler soc o£A§Anuf A 4 ) ,I(soC .aicn2Aic ed sotiecnoC )4( :sepArdap setniuges so ranimod a sonula sues ofAraduja o£A§Aes atsen megazidnerpa ed sovitejbo sO acisAf ed samelborp
revloser arap ofA§Aartbus e lairotev o£A§Aida ed ocifjArg odot© Am o esU ofA§Aartbus e lairotev o£A§Aida ed ocifjArg odot©Am o avercseD :etniuges o rezaf iAredop 2Acov ,0£A8Aes atsed lanif oN .C oriecret o e ,B odnuges o ,A oriemirp o odnalutor ,ahcelf amu moc otnemacolsed ed rotev adac etnemacifjArg ratneserpeR .Ba e A serotev rahnesed
,etnedica rop agehc rehlum a euq me ofA§Aazilacol a ranimreted araP )1( .etnemacifarg serotev ranoicida ratnemirepxe iav 2Acov ,0£A§Aalumis atseN .01.5 arugiF an odartsom omoc ,rotev omitl?A od a§Aebac a arap rotev oriemirp od aduac ad R etnatluser rotev o ehneseD )3( .alacse a odnasu sortem ed sedadinu sa arap atlov ed retrevnoc ed es-
odnarbmel ,R ed edutingam a ridem arap aug©Ar amu esU )4( .)c(5.5 arugiF an odartsom omoc ,rotev omitl?A od a§Aebac A rotev oriemirp od aduac ad ates amu ehneseD .ocifjArg mu me ortuo arap ragul mu ed rotev o skater is in the direction shown. in single-dimensional movement u straight line, the direction of a vector can be given simply by a
more u minus signal. in part (b,) we see a free body diagram that represents the forces that act on the third skater. However, since the speed of the river is higher than that of the boat, the direction is less than 45° in relation to the coast, u axis x. when we deal with vectors analytically in the next section, the direction will be calculated oando
trigonometry to find the angle. note that her displacement would be the same if she had first started walking five blocks north and then walking nine blocks east. Once you have the initial vectors designed for scale, you can then oar the head-to-tail method to draw the resulting vector. note that if the vectors were not at a right angle to each other (90 .
to the other,) would not be able to oar the pitdgora theorem to find the magnitude of the resulting vector. for example, 5 - 2 = 5 + (—2) = (—2) + 5. a right triangle is a triangle that one of its internal angles is 900, which is called the right angle. for a triangle with sides a, b, and c, the pitdgorean theorem tellsusthata2 + b2 =c2c=a2 + b 2. the
student will see how the vectors are related to the direct triangle, and how the vectors can be described in the rectangular coordinate system and in the polar coordinate system. you can represent each meter per second of speed as a centimeter of vector length in your drawing. since the forces act at a right angle to each other, we can oar the
pitdgorean theorem. It is also important to note that no matter what order the vectors are added. in the next section, we address how to solve this type of problem in an analytical way. No, the resulting vector will change if we add the same vectors in a different order. in this text,a vector with a boldface variable. 1. Adding different differentof forction
vectors, and adding these vectors by different means, the understanding of the student of vectors and vector addition, must be improved. Introduce negative of a vector and vector subtract. Demonstrate the whole head-to-tail of adding vectors, using the example given in the chapter. The tail of the vector is the starting point of the vector, and the
head (or tip) of a vector is the pointed tip of the arrow. Now that we have the skills to work with vectors in two dimensions, we can apply vector adding to graphically determine the resulting vector, which represents the total force. Figure 5.16 A boat tries to travel through a river. We can represent the first stage of the trip with a vector A, and the
second stage of the trip that it should take with a vector B. The first person walks nine quarters to the east and then five quarters to the north. Use the whole head-to-tail described above to determine the magnitude and direction of the resulting displacement, which we will call R. The whole head-to-tail is a great way to add vectors. Remember that
the magnitude of a vector is represented by the arrow length. Remember that a vector is an amount that has magnitude and direction. In two dimensions, a vector describes movement in two perpendicular directions, such as vertical and horizontal. Figure 5.5 The diagram shows the resulting vector, a water and a protractor. You can verify the
resultant, lining the vectors so that the head of the first vector touches the tail of the second. The student knows and applies the laws governing movement in two dimensions for a variety of situations. For example, we represent a forction with vector F, which has magnitude and direction. Its total displacement does not correspond to its path to its
final destination. You see that the resulting magnitude is the same as the arrow taken from the tail of the first vector is the last vector. The cord nl .meroeht naerogahtyP eht gnisu yb detaluclac eb lliw edutingam eht ,noitces txen eht ni yllacitylana srotcev htiw laed ew nehW .}c{txet\ rotcev tnatluser a sevig }b{txet\ dna }a{txet\ srotcev fo noitidda
ehT .snoitcerid Tnereffid ni tca yeht esuaceb lauge ton era era secrof eht taht ,revewoh ,eton .sedis erht eht fo tsegnol eht syawla si ti DNA \ dna }a{txet\ srotcev owt era erehT tnetnoc weiv ot kcilC .liat ot daeh decalp era srotcev eht ,txeN 9.5 erugiF .9.5 erugiF ni nwohs sa ,noitcerid ro edutingam rieht egnahc ot ton erus gnikam ,liat ot daeh srotcev
eht ecalP )2( .ba“a4€A¢ ,Rotcev siht fo evitagen eht DNA ,b ,rotcev a swohs margaid eht 6.5 erugif .Relur a htw htwgnel sti erusam ,tnatluser eht fo edungam edutingam eht dnif ots ots . .YllacihPurg Melborp eht Redisnoc s&d€¢TMa€¢Tel wonronron.2b +2a=c2c=2c =2b + 2 a .snoitcnuf girt cisab erht erht .Niaga kcab neht dna ,reh To eht ot ot
ot ot ottsys Etanidroc eno morf rotcev a Trevnoc ot Woh llew tneduts eht ,osla .notcerid htus-htron eht tneserper sixa-y eht tel .tsae fo ituos 4"A¢ 86 4"A¢ ni m 23 sklaw dna snrut ehs ,yllanf .eb llew noitom tnatluser fo noitcrid eht leef leef yht tahw standuts ksa .elgnairt thgir a fo sedis eht fo owt fo shtgnel eht fo oitar eht fo eulav eulav eulav eulav
eulav eulav eulav eulav eulav eht etaler snoitcnuF girT .)6.5 erugiF ni nwohs sa( noitcerid etisoppo eht ni stniop tub ,rotcev lanigiro eht sa edutingam emas eht sah rotcev evitagen A .evitagen deredisnoc si noitcerid esiwkcolc ehT .scitamehtam rotcev elpmis emos dna ,srotcev fo seitreporp cisab eht fo dnatsrednu retteb a niag ot tneduts eht rof si bal
siht fo esoprup ehT esopruP enilnO baL noitiddA rotceV 1 .stnenopmoc latnoziroh dna lacitrev fo pu edam si rotcev hcae ,noitom latnoziroh dna lacitrev roF .1 :era sedis eerht ehT .srotcev fo rebmun yna rof skrow Noitidda Rotcev fo dohtem where the variables such as force are already known, the forces can be represented by making the length of the
vectors proportional to the magnitudes of the forces. figure 5.2 shows a graphic representation of a vector; the total displacement for a person walking in a city. cos(B)=adjhyp 3. We add the first vector to the negative of the vector that needs to be subtracted. a woman sailing on a boat at night is following directions to a dock. Sin(0) - the function of
sin relates the value of 0 to the value of the relation of the opposite side and the hypotenuse. organize the vectors in any head-to-tail order and compare. another scenario where adding two-dimensional vectors is necessary for the speed, where the direction may not be purely east-west u north-south, but some combination of these two directions.
vector subtraction is made in the same way as vector addition with a small change. oando um protractor to measure the angle, we find 6= 32.0 . figure 5.12 the vectors can be added to get the same result. the global angles are calculated in the anti-clockwise direction. (4) use a ruler and protractor to measure the magnitude and direction of r.
opposite (opp) - the opposite side of the angle 6. vector head \text{a} touches vector tail \text{b.} [al] ask two students to demonstrate pushing a table of two different directions. 7 . south of the east. BL][OL] AL ask three students to enact the situation shown in figure 5.8 Remember how these forces can be represented in a free body diagram.
adjacent (adj) - this along with hypotenuse forms the angle 6. for example, displacement, speed, acceleration and strength are all vectors. ask students to reach with approximate distances. If the woman makes a mistake and travels in the opposite direction to the second leg of the trip, where will she end up? continue until all vectors are 2 )n 004( + 2
JIN-004(=toTFuo21F+21F=2tTF,21F+21F =2 toF sometbo,7.5 arugiF an TOTF e 2F ,1F rop odacirbaf olugn¢Airt oa ameroet etse odnacilpA ?0£A8Aida ad medro a lat euQ .a§Arof ed N 05 ratneserper edop rotev od otnemirpmoc ed ortemAtnec adac ,olpmexe roP .etsel od lus °A '5.7 = A®A 2' """ =y AR °A(§A ¢A ¢A
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arienam a ,sarienam salrlAv ed adacificepse res assop rotev od o£A§Aerid a arobmE .etnatluser o aretla o£An odidep o raretlA .omsem o jAres erpmes etnatluser O .socifjArg serotev ed o£A§Aida arap aduac A a§Aebac ad odot©Am o rasu omoc mevercsed riuges a sapate sA ., A®A olobmAs olep odatneserper olugn¢A mu rop adad ©A ofA§Aerid aus e
,D ,ociljAti me olobmAs olep adatneserper ©A edutingam au$S .oriemirp sodahnesed of£As otnemacolsed ed serotev s2Art sO 8.5 arugiF .8.5 arugiF a artsom omoc ,)amelborp on m 1 a laugi ©A lepap on rotev od otnemirpmoc ed mc 1 omoc( etneinevnoc alacse amu odnairc otnemacolsed ed serotev s2Art so ehneseD )1( .ovon ed ra§Aemoc rajesed es
,odut rapmiL of£Atob on eugqilc uo oxil o arap o- etsarra ,ohlemrev rotev mu revomer araP .s/m2,7 = totv .o£A§Aulos amsem a somaAretbo adnia e ,21.5 arugiF an odartsom omoc ,serotev so ranoicida somaAredop ,olpmexe roP ?etnemacifarg ossi mairatneserper sele omoC .aduac a a§Aebac ed sotnu] .omsem .omsem o ©A a§Arof ed serotev sues ed
otnemirpmoc o euq zev amu ,laugi edutingam ed sa§Arof moc atsitaks oriecret o odnarrupme ofAtse satsitaks siod so euq 7.5 arugiF an ervil oproc ed amargaid on serotev so arap odnahlo rezid edop aAcoV .)b( 4.5 arugiF an odartsom omoc ,rotev _oriemirp od a§Aebac an rotev odnuges od aduac a euqoloC .)etron oa socolb ocnic( rotev odnuges o
ratneserper arap ates amu ehneseD .etseo-etsel ofA§Aerid a ratneserper x oxie o exieD .ovitisop x oxie od EE¢A 051" """ 051' omoc osserpxe res edop m©Abmat euq ,EE¢A 012 ,EE¢A 012 labolg olugn¢A o euq omsem o ©A etseo od lus oa EE¢A 03 ¢A 03 ed olugn¢A mu ,olpmexe roP .)"( ovitagen odaredisnoc etnemlareg ©A oxiab arap uo adreuqse
a arap ,sjArt arap otnemivom o e ; )+ ( ovitisop odaredisnoc etnemlareg ©A amic arap uo atierid A ,etnerf A jAtse euq otnemivom O .A + )b'( a laugi ©A m©Abmat B 'B' A ,sodanoicida o£As medro ed serotev siauq me atropmi o£An ossi omoC .alacse amu rairc asicerp 2Acov ,ossi araP .s/m2,7 = TOTV ©A latot edadicolev ad edutingam a euq acifingis
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