f
1

Ll @ “ |
TR WoRs ) Lt

gz Aoy 13

de S cppzagl WOOUTEl WOED UREGL
@ @ pper wewo weld SITTH | W op0e 01  PIEMUMOP (R F1 10 S0P %
m\P m wpptR 9 SE0T TG STLOT 3 spopysL6c1  pmmdnofiew 009 2§

Umd nwop ' [g e s It p omwig 2 W poel g So0FR “apis apsoddo o) SAIMSHY

]
V\ awhw*qlw\_ﬂ: nj uang s aquaaload auyi 1ay® SPUODAS 'L apnaaload 2 jo Juauiaamdsip pull ag q LU il
§ fuay o £ paiy uaag Smy 1 Sy spuoas 06T 24 apnnaloxd aup (1% FRUTIUMOP 18 MOH 1
\ h ... M. mm (paiy uaaq e ILI3YE Spuonas g5 € ajnoaload s1p 30 Ay 2 aq [T P
L painy uaag SEY I 1ge SpUOAS 05 L ETRLELY 5 amnaalond 2y 3o apmyiufet pue WON2P AU 3 ([T IPYA 8
E%MN Aﬁ ;paiy uaag sey |1 I3} E 5pUODaS 0s e u:.uu?:..._ ST 0 RSTRLIER eluoZuol] agy agq i IRy AL CE
i
.N .N Z AU jamaalond sig 3o aBuml 2y ag (1w eI P
Joyaal s o wed JEElERIEI R auaalosd sup jo Ay Ay g [ 1EYA 2
M\vaa AAN Aamaelen s jo jutad s e ajnaalod sup o RIENEREITEL HIRLLE
S[EIOZIIOY AT 3VIGR
Ja @ fur uRIE S W pG] J0 Aranjas (e un T I punoud sy Wy pay s Ay e

[ panj uaag seq u 13e SpUOdAs L apnaafoad sty jo A1130[aA [EONEA AU 3G RN
“.V & _A. A«w y ;apnnalosd sup jo awin gy oy AU ag [T YA q
¢ JO SSEIO B SEL Y apaalod ¥ s

SVET

capnoalod s e [uawaor|dsip [muoZioy auy] affues 1 aq (I TUM q
; faoyaafea si jo yuned 1521531y 210 3¢ g AN aaload sup fj1as Y3 o
Jpunold i) sat2eal wrede 1 se aquaafoud s e (raojas A 3 [T 1B 3
cquod jsaydng A it apnaaload s1p jo £q1a07aa 241 2q ({14 T4 P
FELLELTIED] aqnoaload s s Auop woH 2
= ; Laooairy s1 0 qunod 153y 3y gIERL O m:Gu?E iy 1) AT M Fuoy ol g
P umop LS _aymanford sy o Ka0[AS [ROTHY a1 o stiauoduiod JEI07LOY PUF | nan 2 aq [ WA '
uww .a.‘rw . m ._uEDN_.._a.: Ay aandge 9: st 0 wmm:n PLBLER LRI I AT R A _u_._:O._m ELI R pady st o_:uo__:..ﬂ_ At
s A Ve
[esn-(P
. .\imn.nm ﬂ.... 100 2 SAIRALY SE ajgrew Ay jo £1100]3A [MILOZUIOY 31 3q Jit A D
n\lm _im ﬁ,& ;aarap Bmyaune| g saamal 11 S AEW IO Aia0(an [RIIUT 2U SUIRGM Y
m} _m 0 ﬁ,R ORI B ajgamu any Jof AR Fuo| moH €

“apqm am jo afpa 2 woy s1a1AW GE°T J00]} A1 SALNS U ajquem g L
51 yga doia[ges ® 30 a3pa 21 01 pAAITUE AAIP Furmgaune| ¢ woy jRIu0ZHoY pany st v g

TTEIn0z71I0Y 3y 10§ AU0

pue EaNIaA 3 0}
auo *sa1qel #IEp 0L
dn 13s 07 13QWAWIY

£ 100]} 241 5AYILSI 1 ST ajqueuz ) yo Ardegas 30 j0 apryufiaw pue wonaanp amp ag e TRIM 2
£ J0] AN} SAYICIT I 5B ajquewm 2y JO AA0% (B wias 3 3q [ B P

J00]] AU AANGE W (6

L400] 2y 21T 01 13)nq AU 10y a3 1L [ 0] MOF] ST GRE FURSIELIELY
| A 3a0qr w1 ta PIRES! goi AL B o SRinteg pan siosweId (LG JO SSEULE sut) Y 1RGP

s .
\.. \u Q L1007 A1 AYINS 01 AT AT 1o 2E1 1 ({1 BUO] WO 1004 A o7 S[[B) USY) PUE 2GR
apy 10 afpa Ay s2UEal |qERLL A LA wH00]) AL aA0gE WA () S 1IN -doya|qe1 [RIuoZLION T TUOE Auijos §1 QIR ¥ €

LRV U

ooy
190 1 BUOp MOH WD b6 0 Ay v oy paddoap 51 “gunIS 7 10 SSEL B SR {200 3[R VT

w I

25

W ”J m __. ﬁﬂr (yod (s BT S3uIRAL I UAY ) (1eq Sup e punoad 3y 2Anqe ydn moff 4§
519 . W Awﬂ (mod 15201y Ay} yaERl o) |1Eq ST 107 aYEl [ Fuop mop| B

‘sl  ¢6 JO Ananias prnL U i punoid amp uelr dn wyiens umong sUFY SEE IO sspw @ SEY YA R Y ey

an nead o Dﬂn._‘._n_.—— sl 10] J.M.JN

-
ﬁ ;urefn punotd 2 s U uanm [[Bq STUI IO e ELE L ETR IS LR

H1l0d £q pageasap aq Jsnus 5101938 T1¥ L] .__EEoEuu:

_,—ma__.uu.:w pue Ipni

SA11LOdrodd TYNOISNAWIA OML
SOLLVININD €1# MMOMITNOH SOISAHd

07 T0] WAy

\s 24 G
w @ \ / ‘.h é ﬁuﬂ ;wen aip yim dn ymea ol QIO U1 UTL 0] AARY 0K pIROM paads wmmii w2
@ { ;uren aun i dn yaien An& Op UENIEES WEN A 0L R MO A

8 A dn yaren noA op uonms 211 SaaRal IR ap 1aygr 7 WwWopp o’
<. . / oenp: gunen anj i dn i ! ! | WOH
m WA srgth (2
uEEAy

Pt e a#is&@@hﬂ% L e
_.%..wamﬁ:miﬁnﬂ.ﬁ LR T WP T

S TURTETS SR o UP TR .a\..n..B.cIm L R TR ekttt
S UL R BB e S G A S g ST Ch L Rl aplsausaddoase e

‘2511 (¢ Y JO AUDD[IA JURISUOD T LA wIe A Al anuun
ayRIpALILN nod pue saAEd| el ) JAyge SPUOIAS e .‘A_ﬂumxu aones um: 1B 3Aalun N0y r..._un e Ieu [ITIBANIF
e s 1521 WOl JonES e a1 SAAEA] UIRL AL -apnrna? funmot mad gaes o Jommys e A op fungsn e ne ey
;sdos 1ea ap [nun saElq 21 £jddr nod aurm at woy PINRIE Lo LS T LR L R S ]
PELER UL WOTRIA| TR J0 AIRE A e I E
SpU0aAs T8 ut ey €01 prys pur sayeiy AN mpnog s [ gl paads B (i ApmiFig A usmop e oA AU aUp a1 no L ]
pa2ds Iwes
M J3MEUT ek jaoddng ; puno At S0 YR8 Aty Ja15R) Fulaoul ag [iiv 17 YL Ay "Rt 3P P Y punea g
osje 1L pue S SE S0 fua0fas € Uil Fnpjing awes A wox premusop 174 PUODRS B MG N0 3 e A auwos punod
i N Spue] 1 purE S 0GE 16 piumdn [[eg AUQ MOI no A ([ SIMAW G 1] S am Aurpping v o doy ) ue APy 31

SSUCTIPNEY

PRl ar spurfarn R

11Bq 51 0 paads atf 2q {1 1P ‘IAOR[ 51 [[BQ A1) 3T SPUDOAS g1t dwppng Juaselpe AU Jo juos AU U0 SPUE] ey
dn [rg 2y menp oA 18 siatm °%e 5 AWPING quaaelpe 3t ] 1181 S121900 T 6t Furping © Jo o A e A ey 71

h\ Wy “. & —
4] punoif S SAYATEAT 1 ST I SO pande
o 2 A6 A5 ('R 30 PAAS P TP (A 17 SERE <o Aurping ® JO don g L0 PITWEOP OISR Y 0

1eI] 05 LB

oot

Lw,u_.._ st 1914, “SpuOtaE ns™M ol ﬂu._:..dUE L] dﬂ...?..ﬂ Ao sl S nan 1By atpn RERIRTIEN VRIS
Woal

aupydaga A o 1
s AL ﬁE.E.m A o) youg ST uatji pur ajod auoydaja v oo A sanpoeal Ajameg yEnk LI ns ﬂ.::.:m: WAL S

e J
2 W3 LI S[RQ D 2SI I punoud A Aaege ATy WO
s . .A ;) LAt 1w pasEalal aam s[|eg 2 JAUT funp meH v
98l

S0y g 40 poads e
punod p uroey piesdn umomn st [[Eq J2A[OTE AL ALIRS EG IS -paddasp st 1eq 171 SIMAL () Gy BUIPTING T dog @

9,
JBuipping A 1o wpTaty A SUIPIY Swippmu T
[y plal ﬂuua.u. ™A ._.JW_.:.._ 1 2 wioly ﬁ_.._..f:, Wl s I Y s
s 007~ ( Eih(y  7onel-(1
m& r e ;PUROI A1) SALTEAL 1 S8 e e paads I ag Jjre 1ry zﬁ t
4 ,m. ? Z Au. (punod a1 yaral o {(eg A 307 AP (e A el
: s fsau (Ve J0 paads ® qIs PATAMIEMOP U0 SEI pammdn [eq sl Auypwoay) jo pEISUICT asoddny

/49 nm _w - __/ﬁu £ punoif Ay LD 11 AU 30 NUN UMDY SLIE AW 3 oy ey 3 jo paads aFmIa R DU A TR, T
. Jmiod jsayFng au sayaeal watpA a0 (RGN e punod A asege i
sz Q f nm 0 o hrn.u sauod 1sayTg 2 ae ey st Jo A1 LA [T 2
- ;punoad awp sagarait se [P ST Ja Do A ag ([ IR P
& ‘g 4

mm ﬁna n..._:_n.n_. _muc.ﬂ:._ iy Eal 0 12y s 10y 2T mys Ao wapp g

S, v 's .ﬁ ...ﬁ_._...c.._.w oty pral vl Nl EE ayE A i duor wepp
h.\. ._ h_ ﬂf i sImRt OPT Auippng © 10 do 2t wioy S RE Y paads T i1t pIT wdn twwng s g

OLLYUATIDIV

punasd A aa0qe si@palit gyT PUNOJ 24 (1B A 1t WO ST PO A 30T T WCH

40 Jool 21 uo SpUm| 1 umom st 118 A 1AYR 5 unaas ST S

—

g4 MO MANNOH SIIS \Hd

SOILVIWANIM

A3y Ko\




PHYSICS HOMEWORK #14
TWO DIMENSIONAL PROJECTILES

KINEMATICS

% A projectile is fired from the eround with an initial velocity of 285 m sat an angle of 4357 ahowve the horizontal;
a How long will thic projectile be in the air?

b How high will this proje he at the highest point of its trajectory?

t What wall be the ranege of this projectile?

d. What will be e velocity ol this projectile 28 1 secands after it has heen fired”

e What will he the displacement of the projectile 2R .0 seconds after it has been fired?
- When wall this projectile he 1500 meters above the ground?

2 What will be the velocy of this projectile at the highest point of its trajecto

Remember to set up
TWO data tables, one
for the vertical and
one for the horizontal!

rifle s fired from the tap of » huilding 220 meters high with an initial velocity of 425 mys at an angle of 12.07 ahove the
horzomtal; v W
a How long will ke for the hullet to reach the ground? A .MO r.v,“m J.L O
L2}

b How far from the hase of the by &
e\q30m/s @ 4.2 down

 What will be the velo

eon enters a harhor defended by cannon placed on top of a castle wall which is 135 meters above the water
level The cannon | kiown muzzle velocity of 323 m's and are aimed 280" above the honzomal. How far from the base
the castle wall (ralleon be within the range of the cannon?

ding will the hullet strike the ground”
he hullet just as it reaches the ground?

=

LLAA motor cycle s moy g with a velocity of 36 0 m's when it encounters a ramp which is 22.00 meters long and meets the
“horizontal at an angle of 110" The matorcyele goes up the incline without losing speed and flies off the end nf the mneline,
a How long after the matoreyvele leaves the end of the ramp will the motorcycle land on the ground? NV r _ ¢

TIci“.m:._w::,.rma_a3.__.‘. :d_us._::_nﬂo::n.«.n_n_“_:ﬁ_o:___Am ground?
c How high abosc e gronnd will the motarcvele be at s highest point? rv ...Nw L oV

12 Suppose that a basehall is thrown horizontally from a pitcher's mound, which is | 5t feet above the ground level o hame
plate Iocated 601 feet away. The ball 1s released from the pitchers hand with a velocity of 139 feet second when the pitcher's
hand is .»...S_ feet abone the monnd. lgnoring the effects of air friction and given that the acceleration of gravity is g —-32.2
Tert second”,
a How long will it 1ake for ihe ball to reach home plate”

b What will be the heyght of the hall ghove the ground when it reaches home plate”
c How far did the ball drop on i1s way 1o home plate?

ippose that a shatputter throws g 16 pound shot with a velocity of 43 fi g at an angle of 45 At the fime the shat is released
“the shatputter™s hand 14 6.5 feet ahove the ernund.

2 What will be the final horizonal displacement of this shot? [World men's record ™4 [t 41 4 in 1989, women's record 73 fi

h __“_,.“_m_”_,_ﬂq_m:__ ub 60,6 £y
WJ N.o;a

lake fur this shotpul to strike the around”

Answers 1o nppoare side. [ 54/ s b 34m ¢ -550ms 20445 INdds 40445

Sa 044 hSlma o Sims .4 Ims e 68 msat 0" downward 62 S5 ms, T9ms

fb 5605 ¢ 1125 d79ms e 9% msa 357 downward | £ 154 m g RRTm  Ta 1S6ms

Tholiss o XMmo 4 210m e 3Tms f 1% ms I0msat 115%up W17 m
CSE M ST mm 17" ipward

0 Kavalein 2000

PHYSICS HO!' WORK #5
GRAPHICAL ANALYSIS

The following graph describes the velocity of an automobile as a function of time.

KINEMATICS

| | HEEN P11
300t ! Ll 1T L]
| | N [ ]
|
|
MB 7
W_.E / _m _
! EENEEN
|NO ﬁ [ H“
01 aaE
[ ] | { [ i ||

10 2030 40 350 60 70 8 90 100 Ti6 720

TIME (gec)
~
d What was the velocity of this car when t = 35 secands?

12 What was the rate of acceleration of this car when t = 20 secands?

3 What was the rale of acceleration of this car when t = & seconds?

! 4! What was the rate of acceleration of this car when t = 40 seconds”

- 5. What was the displacement of this car between t = 0 and t = 10) seconds?
| 6. What was the displacement uf this car between 1 = 10 and { = 25 seconds?
_ﬂ.n, What was the displacement of this car hetween t = 25 and | = 35 seconds?
i % What was the total displacement of this car belween t = ()

.“ and 1= 110 seconds? IERRN
w.a. What was the total distance traveled by this car between EEEEN
Ctt=0and L= 110 seconds? IR
110. During which time interval ‘intervals was the car at rest? an “ _ _, q_
{11 During which interval intervals was the car moving in M | 17 T
[ reverse? 1]
12, On the grapl at the right sketch the acceleration of this [3 ]
' caras a function of time, __ “
A3 At what times { [other than at = 0] was the il |
_/ displacement of the car again exactly zera”? e ) 1
| |
Answers to opposite side: — Ilhl q_
L30msee, 2 10m sec HH T t + T
“.M_.ca.mnn. 4 -30m sec A 1020 30 & 50 60 10 ©0 8 100 10 150
5 M msec 6 m: M Sec . TIME (sen)
R0 msec 8. -2.5 msec
10900 m 9 Graph at right
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PHYSICS HOMEWORK #16 KINEMATICS
DISPLACEMENT & VELOCITY

3 A hall whose mass s 0650 ke, 1s moving in a circular path. The radis is 135 meters and the linear speed 15 4.50 m sec. What

15 the magmitude of the ceninperal acceleration of this b

4 A car, whaose mass 15 1200 kg 15 moving with a speed of 18.0 m see as il passes through a curve in the road whose radius of
curvature 15 65 0 meters W hat 15 the magmitude of the centriperal acceleration ol the car?

There 15 an amusement park ride called the "ROTOR™ where vou enter a cvlindrical room. room hegins to spin very fast until
at some point the Tnar beneath you “falls ont™ Suppose that this room has a radius of 4 20 meters and the room rotates such
the vou make ene complete revolution i 3,65 seconds

@ What will be vour limear speed as the room spims !

b What is the maemitude of vour centripetal acceleratinon”

=

Consider a roulette wheel as shown to the right. The radius of the wheel is
R = 1850 meters A hall whose mass is m = 135 grams s thrown into the
raulette wheel afl

trotates counter-clockwise with a speed of v =
A0 m sec,

a. What will be the magrnitude of the centripetal acceleration of this hall?

b What will he 1]
in the position -

tinn ot the centripetal acceleration of this hall while

© Whal will he

nagn

fe nf the centripelal force acting on this hall?

d What will be

firection

the centripetal foree acting on this hall?

e Suppose that this hall escaped from the roulette wheel while in the position
ovan, whal will ke the direction of 1the motion of the ball as it exits the

7 Toreach of the fullowing praphs imdicate the most likely relationship heiween the plotted vanahbles,

a h c. d.

q A% F T

Answers (o opposite
need maore force

5

e lawward vour hand bt moves off ina straght bine ¢ foward vour hand  d vou winld
voul would need more force . you would need less force 23 69m b 691 m
¢ ThRmesec  doteward vour hand e S16msec f strmght ahead [up and to the left] g 0992 % h 101 gm

L Kevaloin 2000




