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4-1:Introduction

Pmotion in a plan(. We knov\ that a polnt
4 Pin a straight line can be described with ong
- "coordinate, X or V. But a point in a plane
is located with two coordinates, X and V
’coordlnate> or 7 and @ coordinates . Motion in two
imensions is a straightforward generalization of
PYone- dimensional motion: in essence. two- dimensional
4 “imotion consists two one-dimensional motions occurring
4 lrnulldnt.ously It is necessary to use vector notation to describg
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Examples 1 the position vector of a particle as a function of time
Is given by
F =[(4.0m/s) t+ (2.0m/s ) t*]i +[(8.0m) — (1.0mVs*)t°]j mis.
where ris in meters and t is in second.(l) Determine the particle
displacement between t=1sand t=3s. ;
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displacement as a function of time

AT =¥ t+ 4t
2

absi (e A8 Al aseal) o Ll 1Y) A jids 1y o F =0 S adsall IS 13
axia Ay Lelleivd (KAl Y Adlee & X =0, Y, =0 ladie (6 Sl as sl

position as a function of time el AV T o sall

1

X(t) =v t+ > at’
rt)=vt+-at < = . (4-27)
y(t) =v, t+ % a,t
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Examples 2 A particle moves | (e yX s siwall (A& ad awa 200a
in the xy plane from the originat | . o N
=0 with initial  velocity | <=0 = 0 GeJll 2t o) A0
V. =8i—-15] m/s and a V =8I -15jm/s aslu
constant acceleration a =3I ) A , )
m/s%. (I) Determine the x and y | 5 (1) .@ =3I M/s* <lig iy
components of velocity as a | |_ el AN A wdl

function of time . (I1) Determine > (1) Oe ! Aol (e
the velocity and speed of the | (el dic de jull i yde jull 4nie
particle at t=4s. (I1I) Determine

e e a8 gall 4aia i =
the position vector at t=4 s. die @8 sall axie 2l (1) t=4s

t=4s o)
Ly oad¥) 838 Al X eladY) 84Sl
a =05v,=-15ms a =3ms*sv =8ms
A8 al) Aalee Jlaninly g A8 al) dlalee Jlaninly
V, =V, +at vV, =V,tat
v, =(~15)ms v, =(8+3t)ms
s as 3M/s Jareyalay

RS el e S Vo de yull ania (11)
V=v,i+v, j=|B8+3t)i +(~15)j|ms
5 il Alolaall oda 1) J e sl LSl
V=V +at=8i-15]+3ti =(8+3t)i —15]
Adlae 3 a0 138 Giagas £ = 45 a3l die e ull liia s anie a3 (1)
Sl Joanii de Lyl
V.. =V, i+v, ] =|B+12)i +(-15)j|=(20i —15])ms
speed 4l de yudl 4 (o 30 138 die de jull lase

—

Vo, =V, =V, v, =4(20) +(~15) =25 mis

t=4s

D.K.ALKHALED
1



Examples 3 the position vector of a particle as a function of time
Is given by
F =[(4.0m/s) t+ (2.0m/s ) t?]i +[(8.0m) — (1.0nVs*)t*]j mis.
where ris in meters and t is in second.(l) Determine the particle’s
velocity and acceleration as a function of time . (1) Determine the
particle’s velocity and acceleration at t=3s.
Sl Bas g 1 G A8 G (e 1 AV arnd gl dnie e 3k
Ao o aa gl (1) .0eol AV ppeall g Ly de juaa gl (1) Al 30 £
1=3s el die apualle Ly

OsSm Jaa M LS Ll 0 i g iy 38 all ¥ alaa Gl La adaia Y (1)
Gl Ay a8 gall ania 318 g luiill g de puall e IS alaaY el AV | e
£l o Jeans (e 31 Apnlly ey Ania (055 U8 ey el o Joand
V= ‘2—: =[(4.0mVs) + (4.0m/s ) t]i +[(0) — (3.0m/s*)t?]j
vV =[(4.0m/s) + (4.0m/s ) t]i +[-(3.0m/s°)t?]j

a:‘jj_l’z (4.0m/s™)i — (6.0m/s°)t j

(8 15La) iy oLVl 3 et ol X oLVl gLl Jaa D LS

a =—6.0ms’)t 5 a =4.0ms"
)y oL Tk a3l e i3 g sbal) o Ll JaaDls LS

g bl s de yull (30 IS (5585 =3 5 e ) ie (1)

V =[(4.0ms) + (12 mis)] i +[~(27 ms)]

V. =161-27] ms Agaidl e ol
v =+@16) +(-27) =314 ms de ) iie
a,=40i-18] ms® g bl 4xie
a_. =+(4) +(-18) =184 m/s” ol ke
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Examples 4 A particle moves
in the xy plane across a path in
which the components of the
particle position with respect to
an origin of coordinates are given
as a function of time by

X =—-0.25t*+8.0t+30m and

y =0.15t>~10.0t+35m.

(I) Determine the particle’s
position vector, velocity and the
acceleration at 1t=0,5,10,15,20
and 25s.

Xy sl oy aa 1 4J0Ua
Anailly ST a8 g0 2aay Cusy Jlie (S
el AV pililee e Jeay) ALuil

X =-0.25t’+8.0t+30m
y =0.15t>-10.0t+35m
S TI B ECBNPR S PPN
(oY) die BJSS\

t=0,5,10,15,20 and 25 s .

F(t)=x(t)i +y(t)]

< T(t)=(r(t).0,)

s
e

v(t)=v, ()i +v, ()]

=20

- dt
=20
vy(t):?

dt
dy(t)

r(t)=[F(t) =V (x(O) +

r(0)=46.1 s Juts y(0)=35m; x(0)=30m o t =0s e

y(t)

(y(t))2 ¢ X(t)

tané =

o s y(5)=—3.75 5 X(5)=56.25 i t =55 ¢ xie

r(5)=56.37
sl (8 dine cilleal) 4y

< v (t)=
—-0.5t+6.5 m/s

0.3t-85 m/s

v,(t)

v(t)=[v(t) = (v, () +

(v,

tand =
ano, v

)

D.K.ALKHALED
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Examples 4 A Jbial) ALass

St v (0)=-85m/ss v, (0)=6.5m/s clit=0s e
0 =-52.6" 5 v(0)=10.7 m/s cis

o Jals v (5)=-85ms s v (5)=6.5ms clét=5s xe
0 =-52.6" 5 v(5)=10.7 m/s

Jsanll 8 Aie il 44,

A0-a. 0 vaOF - a0)-(0).0)
a)-0%0 g -2

¢

dt dt
ax(t):dz_?):_o.s st . ay(t):d(yj_f):o.s s’
t
)=[a(t) =/(a,(t)) =0.58M/s’ tan g, = 2,1

a,(t)

A glhadll Gl Y e bl cp JUI Jsaall

Sec r X y \ X y a

0 30 35 46.1 48.7 8.0 -10.0 128 -51.6 -0.5 0.3 0.58 148.5
Or
308.4

5 63.8 -11.3 64.7 -103 55 -8.5 10.2 -57.3 -0.5 0.3 0.58 148.5
Or Or
302.7

10 85.0 -50.0 98.6 -309 3.0 -13.0 133 -17.4 -0.5 0.3 0.58 148.5
Or

15 93.8 -81.3 124.1 -41.3 05 -5.5 5.52 -85.4 -0.5 0.3 0.58 148.5
Or Or
318.7 274.6

20 90.0 -105.0 138.3 -49.9 -2.0 -4.0 45 -117 -0.5 0.3 0.58 148.5
Or Or
310.1 243

25 73.8 -121.3 141.9 -59.0 -45 -2.5 5.1 -142.4 -0.5 0.3 0.58 148.5
Or Or
301 217.6
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o Aialy ABal gy el ASja By gl 1) JUal) Jsa aa sl (e 2 3alg
Example 4 Jia :0) giny A 9 Ll 13¢d duabaad) Laa ) ) £ g 1 Gilldal)

Example 4 Jbe o) s A5 al )l Qlll bl dae sl dgal 5 o 3 ) 50a
r E
Adobe Flash Player 10 @Elg
File View Control Help
TITJlllTlrr1rrr1
L O L R - - . - Dr K. ALKHALED
R BT Ch4:Motion in Two Dimensions
b1 L L DO N L
bk iy Example 4 St e
A e s X A A nar s 11 the yi i ;
SRS W PR Examples 4 A particle moves in the xv plane across a path in
B f"lr_;_" i |ﬂ";i_l_|_l which the components of the particle position with respect to
. —I::_+_ ."r_._-I:.-I:L-I an origin of coordinates are given as a function of time by
o e x=-0.25¢"+8.0¢+30m and
R 1.'.}.5:4-;4. ¥ =0.15-10.0¢+35m.
' —::-: - '—IHJ-:—"i Determine the particle’s  position vector, velocity and
1"'_|'1'| 1 ] I'l'l'_, th lerati 4
4—‘0-_1_'—_ T, ::_I:lJ ¢ accclcration at any ime
- [ O . :
ke l.;|-.| - Enter any number between (0-37)scc, then click next. Notice the
- =, 1, 71T _{_|_I_|_|_| . — . - . —
I\~ 4-4--1-+— -~ -}  position vector p, velocity p  and the acccleration g .
[ wrl ) .
- J_l_}_l_L'_l_lLl_l_' _| —._ -
| r=90m #f+ -105m § —_—
| ol S B e
LI O ‘_,‘= 2mis 4+ -4mis f
total time t=37sec.
' a=-05m's"2 £ +03m/s*2 f —>
| |
| |
| |

gﬂ:\huw\a&u‘)ﬂ\d\-«aﬁuyE“)S\uhﬂ:\udu\z\ﬁm)ﬂ\ipbuc'é)}aadh
Of b a5 135 e bl 5 48 5all 4 5o 3 [ 00 e A sa e
e S8l a3 (0-37 S) o (el e Ly Janl ¢ ) (gl 2ie A4S jall Coia g 2alls

el
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Ch4(4-5-Example%204).swf

Projectiles Motion <ilé gdial) 45 2 :6-4
Al 5 GAY) o 515 Jomy olaily (ppms el (e 48100 e sy (3l o 53]
Duly s Y g X oelas¥) DS b 4idlail Al e 4ay s trajectory Lisie |l
gl o gasenll a0y olaY sadn s g Y mhaad (5015 2 )X oladY)
Ll )l Clal) 81,08 A8 jall @l aali (aid il A glle <l g3aal) A8 ja o L)Y
ALl s S dual g a0l 5 S Lal Jia
AU se¥) ) a5 X cpaladY) g8 A8 Nl alua) S ja il
Sl ¥ mha (e Al (R )Y Adlall g jlud) Jall b idl g s 1Y
(8, ==0) Sl e Y olaVl (B Jueal s olai¥ly Jlaial 8
(@ =0) o)l X slas¥l o8 lualIAS jal ol sell daglia Jlaa) Lils *
Al A gall L3S g e pm ) hans s (e IS Jlaa) (LS
£ o Logaany Oiiliaiio (€ pa Ll e Cagdiall ol 48 ja ae Jalail : Lyl
(2 A8 pall ¥alee iS5 Gllaiall 138 (e s slesall o AS all Ga ) o8 5 & il
sdic 5 ¢ £, =0 AS_all S el O G yia sas e JS alas¥) SIS
X =Y, =0 of s
LS GY) aa O Al Jand Vo Alai¥) dgaiall de ) cuilS 13) Lols *
Blaie) V5V (O8S 0) 0o )V R85 de el 2505 Y of T e JS20
Y1 IS 8 A0y de pudl (S5 IS (e Al ) (il B e
V,=V,sinf, 5 Vv =V, C0S0H,

role Joanid cagl] Laind Le Legs Loy saill s L iilabaall Jlaniad :Lualas *

Vx (t) = Vth
vit)=v.+at < L. (4-28)
v, (t)=v,+at
F(t) =V, t+ -4t .
r =V.t+-4a ....(4-29)
2 y(t) =V, t+ %ayt2
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L 55 4@ dle ju o LY | XY el (G e o G at s (7-4) IS4G
A gl ol die i praal o ($URY) Adaad i (L fag D0 ganl) e Laiy
SV i ae ) 3l g

35 s ) gl Bl il R 0l 155 5 50 Gimguls
LCald g8l

Cild 8l AS ja o)) i (a5l DI Clll Aaglid) dpme ) dgal 5 (0 3 ) 5aa
.Projectile Motion

PrEALRIALED  Ch4:Motion in Two Dimensions o EN
4-5:Projectile Motion

Projectile Motion is an example of motion in two- dimensions.Galileo was the firs
to describe projectile motion by analyzing the vertical and horizontal components

of the motion separately. For convenience, let us assume that at £ = the projectile
leaves the origin ( X = O and Y. = 0) with velocity \_; .

Following to Galileo's ideas, we treat the problem as follows:

1- Write the vertical and horizontal components of the velocity( annd V_‘_ ).

2- Take YV tobe positive upward and neglect the air resistance, then d = 0.
a =—g= —9.8m/s”. so V_ remain constant, Vrincrcasing

downward and decreasing upward.
3- Use the kinematics equations in two directions separately.

In X direction, In V' direction,

\)x —— 1)_7"“ vy — \)J.— g f X
=V — e -

x=v_{t y=v t—igt

By

of projectile motion — g

oo sle oAl sa alad dlile Lo ddadl) dpma ) Jlaain | dalod) A jll dgal 5 0 3 50 038

el Al A1) il g Logis Lot Jut i [ o
AR L) de il 4y el A3l 3 all
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Ch4(4-6-Projectile%20Motion).swf

Examples 5 A ball is thrown | ) 4l mlav (e 38 ¥ 5l
from the top of a building | _ . .
YO " A ) adeay sladly \
upward at an angle Of 37°tothe | & & 31" %) gl oY
horizontal with an initial speed of | JS&l & WS 30m/s W i de yun
30m/s, as in Figure 4.8. If the g 1t ot .

’ Ll o185 ) S 13
height of the building is 76.76m, | - O-/OM S gl =12 (84)
(@) What is the time to reach the | gl adY Jsa sl (1 1 2 L (1)
maximum height?

(b) What is the maximum height ) Joait g Ll (ol 30 L ()
reached? BN
(¢) How long is the ball in o
flight? SN Balati (e ) 9 e (=)
d) Where does the ball strike the g .
g(]r%und? fom VL e A R 0l ()
(e) What is the speed of the ball Ll Adaalll 35 U1 3
. . . adaall ! o)ﬁ\ ac yula (_A)
’) = = R 7

just before it strike the ground® S N i Ly

./<n/—_-:»1 ____________________________________ .

o |reference x.~0. Vo-0 -

it

HEEEEEEEEBEEE
HHEEEEEBEREEE

76.76m

:Jall

Lo (52 ganll 5 Y Galas) 8 A0y de jull LS

The initial components of the velocity in both horizontal and vertical directions
are:

v, =V, cosd, =(30)x(0.8)=24m's
V,, =V,5in 4, =(30)x(0.6)=18ms
Jtia 4 sl Aoyl o ¢ i ) sl dic (7))
At maximum height , the vertical component of velocity goes to zero.
Aldlaall Jorii g lis ) a8 ey Ay

vV, =V, —gt
O=v,sinf—gt = t= v, $in 6, _ 18 =1.837s
g 9.8

t1 =1.837'S i s

D.K.ALKHALED Yy



Aol Jenioss g5 ) ol Sl (D)
Ay = ymax - yo - VyOtl_% gt12

Y., —0=(18m/s)x (1.8373)—%(9.8m/32)>< (1.837s)

=Y, =16.53m
@y g 493 gaall As) HY) Aalae Jentiod @alaill e ) A0 (€)
yfinal - _7576m

2

1
Ay - yﬁnal o yo = VyO fligh E gtﬂigh

—76.76m—-0= (18m/s )thligh_%(g'Srn/S i )(tﬂigh )2
L s
~(15.665)=0 = t,, =625

fligh

(t,, f —(3.673)xt

fligh

(Y saall) 300 3@Y) dal 3y alay) iy oYL 5 S ki 5 ol sladl (d)
AX

e (s sba Y1 olaiY) 8 e bl () ) oLl e dad 3V Alalae Jasiasd
Ax=v_t =(24m/s)6.2s) =  Ax=148.8m

fligh

Aiana day) callay a1 (A Len a3 il ddaall) 85 SN Aoy ala) ()
Ao puall 43 ganll 5 48V (4 5l
V, =24mYs oasdil LandaY) de jul
die 1 jia zaad G I Aol 8 (L e U ae s e () 5S58 A0 sanll de ) Lol
Al 8 ot ) 5ol 3 A Tas 5 cp i) (il
Vs =V,o— 0t =(18m/s)—(9.8m/s*)x(6.25)
Yl by Y = —42.76 /s

V= (v, ) + (v, f A (24) +(-42.76)

vV =49m/s
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o1 ddaaly ddaal gautig 5 <Y A ja Baaldiag Gwaldd) JUal) Jga sl (e Aijalg
Example 5 JUe 1) sirs (A g bl 131 Alalll) dma ) ) £ s 1 Clldal)

Example 5 Jbe o)) six A5l )l QLll 4l dams jll gl 5 o0 3 500

r — — — = ]
Adobe Flash Player 10 Lo & -]
File View Control Help
. - - - > s 5 Aballi / th f
Ch4:Motion in Two Dimensions Fx#mples 5 Aballis thrown from the top o
DK ALKHALED 2 building upward at an angle of 37 to the
Example 5 43,150 Za o il horizontal with an initial speed of 30 m/s, as in
v . B - z Figure. The height of the building is 76.76 m.
I = e Va=V.COS 0 , AX =V ¢
¢ i s e T i s i X |
(€0)5 |reference x.-0, =0 .
o L D !
FR 3 .
B | Vem=VeSIN O 5, V, =V, — & ! &
g = [Ay=Vr 1 —Llgr, g=98m/s?
o @ Enter any number between (O-(L’.Z)scc. then click next. Note the * |
o velocity ‘7' , the acceleration g, the horizontal displacement e
(1] (i | and vertical displacement. i
wwlat s (D .
3 =4
el VT £+ k5 e
LGN a'= £+ g —
Ax= .
Ay= total time t=6.2sec.
-

= 4

e Lo Zuladll Zuma ) Jlanind . ool bl 2340 dma yll dgal 5 i 55 50m 038
Of 8 g 51305 L il 5 48 5all 485 o [ L) Gl A a4l
Sl S8l a3 (0-6.2 8) O e Jia Wy Jaal ega ) g die AS jall Caua g 2alis

NeE Lo
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Ch4(4-6-Projectile%20Motion-Example%205).swf

Uniform Circular Motion akiial) 4 a0 48 2l :7-4

die o ol U (Jaie jlse o @l et Lavie apal) o aal ) 2l A G
Ol e (2500 (4t S je s3a) ) e sl oa aal (S N Ay iy
g bt a2 8 Cga iall 138 (& ey W i dlie ju jlale (S ()5 (da el Gy
rinie b e AS Al e dald Alla oy B e 5 e e @ T aen

o 038 ASall ol laiall AL e g Jlue o s @ e Lexic
do pun Calaaii sl e ¢3S jall sda Jie Ao 5 € Al aa 8 dalatiall 4y plal) A< )
5y 5,8 DAY 485k gy je Unid £ 50 il el o jlad Comi inie e e 3305
L A8 all (B A W1 58N Jsa sn eliva el canl ) 352 A4l de il
925 s A luall e (63 ganll o adl ga (Baa) 5 4SS ja) a5 0 ja g pludll ax gy Aadaiial)
Lilen 004 Sl painly iy e ju) olatld de pull sladl e Lasae (5% Jlal) dapky
&bl ald llaly el Jlud) S e sad g bl aladl (S cs Al luall
.centripetal acceleration ¢S <l

O o8 e b jlue e Hlaadl 4l de jun &l jath asea cpn 1 (8a-4) JSal
A sd) lame e P Akl ) P Akl (e ppend) a3 13) L R ok Caal g
Jualdl) 138 A e ) & sl o) AT 4 Alalall Zal Y1 g AL e dualh D
(8b-4) U b (4 e 3
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Vv
! A _
i <v (”; iZAV (8b-4) I

i Y P ‘vl‘ = ‘\72‘
As 2
l/’l vz
o
O R (8a-4) Jsal

P, il (e ppnl) Jiy Loic. Aaliia By 534S a3 e pn (28-4) IS0
fe ) oladl (8 At e ) duals DA (5 Slsall Jagma e P, ddaiil )
Aol b sl ola3l iy (D8-4) JSE iy

OY (b8-4) JSall i Al Ag Lo & (a8-4) JSA i Ll Ag 45l )
OPP, cfidl o< @ity OP, Laall e G gee V, 5« OP bdll e Gpsee ¥,
Ll 13 e ¢(D8-4) ISl 2 LS V| 5 V| dualia (3l Cliall ailiia (28-4) JSEN 3

oV .
AV|=2As S =T L (4-30)
R
0588 At el Jualill DDA T g ) Jans sia e

g_\AV\_iAs
At RAt
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P, Akl (e fax Ay i sS85 Padalll gl heal) e i a3l Jealdl) )5S Leie
a Ghaalllp ) Hlaie oGP, Aadil) die 4ilé ¢ ale
AS

] AS V. ..
a=Ilim=—=2lim—
At—0 R At R At—0 At

, . . . . . AS
AL gl 058 ol (S P b s P adaitl) e v Aaddll de pudl o lim = oS
At—0 At
4yl 3e ) subscript (died) dall el A1) oSey Gllds (g ilall Ll e
Gt @ gobedll (8 Al ods 8 dulall

S el Udal s ) gl Caeal e asy ¢ sleall 1a olas) oY T ki
2

.a, :E A aole i tals g UiSele b al i rad" e

Ol Ay il Gl dalil) dae pll ) £ 52l ) o di mudagil) (e el
.Uniform Circular Motion 4akiiall 4 yijal) 45 ad)

Aalaiiall Ay y3lall A8 ) () gy oy gl I Ll Aalill Ama yull Agal 5 (e 3 ) e
~Uniform Circular Motion
(@ Adobe Fiash Player 10 [E=REER )

File View Control Help
Dr.K.ALKHALED

T PROY

Ch2:Motion in Two Dimensions

4-6a:Uniform Circular Motion
number of revolutions —, rad A particle is in uniform circular
v
. —yp -— . e . .
<o =3 motion if it travels in a circle or
=/
ar

‘/x circular arc at constant speed.

N . . .

L = The period 7 of an object
AY
\

AR EN

revolving in a circle is the time

\

r=10cm - \ |requred for one complete

+ Jrevolution. The frequency / is

the number of revolutions per
=V second. f =1/T. For uniform

. R r circular motion, the direction of

Taal N Pt the acceleration is

'ltime of revolutions — perpendicular to the path

'[The period 7= toward the center of the circle.

The frequency f=1/T= It is called ccnuj[)clul or
(radial) acceleration. a,

2nr

)
o

\.AM\‘\T}AA‘)J\JMMY@\J\uhﬂz\mm\:\:\u‘)ﬂ\l@;\}&ojﬂo&
e 35 nl e  5  <bd le

The speed v=
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Ch4(4-7-Uniform%20Circular%20Motion).swf

Examples 6: Moving ball with
variable radial and tangential
accelerations.

A ball suspended by a cord of
length 0.5 m, swings in a vertical
circle under the influence of
gravity, as in Figure. If the
velocity is 1.5 m/s when @ is
20°. Find the tangential
acceleration, radial acceleration,
and the magnitude and direction
of the total acceleration.

GEM i AL 1 6 Jha

e pulaag £ ol puitia

zaoli 0.5 m Ak hady dalea 3 S
D80 Gl g (5 Al pud lua
culS 1) JSall b LS chads dpilal)
GilS Laie 1.5 mfs b de il
ol syl O=20"
DNy e S all g jludlly e ouiladll

‘éjﬁ\ tJLuﬂ]\ o@b

radial acceleration (s3S all g Ll il
V' (1.5ms) _4Ems?

B 0.5m
dladi sl oo 1ol jluall jlad Caiai )
wll A as ) tangential acceleration oubeall g Ll o sede ilaiiny
b s ol g8 (e Ladie ST e gt ulaal) g bl Alalas Wbl
s 050 OY) Lemain (K1 A8l
a = gsin 6=(9.8m/s*)(sin 20)

=(9.8m/s* {0.342)=3.35Mm/s”

AR




16 Jhie Ja Adags

e il & sane s Mg jludll o) Ly
a=4a+a

a=,/a’+a’ =+/(45) +(3.35] =5.61m/s’
S 8 Al gh 25131 sams 4ala

a_ 3.3bmis’
tang=—"t=———
a 45ms?

r

=0.777171 = ¢=3787

@) gl @il eal JUal IR pagady Geadlly muagll e el
&Y Ll B ydial) duaa )

Examples 6: o sz A5l ) Qlll 3 kel Lne sl dgal s e B 5aa
Moving ball with variable radial and tangential accelerations.

>
Adobe Flash Player 10

File View Control Help

Ch4:Motion in Two Dimensions
Example 6: Moving ball with variable

A ball suspended by a cord of length 0.5 m, swings
in a vertical circle under the influence of gravity,
as in Figure. Find its velocity, tangential

DK ALKHALE 3

radial and tangential accelerations. 50l s
- - agnitude of \(.I()(.ll) (speed)=1_3m's
- . >
a.=g sino 0 =28.2Deg )
number of revolutions
- V2 time of one revelution (period)=1 408 s
e ] time for new revelution =0 2s

angential a(.u:ltratlon—-t 63 m/s?
radial acceleration=3 38 m/s?

Enter any number between (0-1.408)scc, then click next.
Note the calculations: O ,velocity v | tangential acceleration a « and radial acceleration a r

- —> color of velocity

—= color of acceleration
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(ridl) @bl g Al dgatiall 4 yusl) 18-4
Relative Velocity and Relative Acceleration
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eyl e
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Gonil) e TN L) Liala LS dgaie oS e cililuall Llee 6]l g
-l
V, =V, +V,
V., =90knvh +(—70kmvh ) = 20km/h
6 s o) yiall b bl A (add aaliy WS o) juadll s )l de yu o)
Goal ) 20 kmvh

gl el (e e 8 (9-4) JS

70km/h de pudl ke ¢ Py yall o pS aaalsy LS R ¢ yaall 3 jbull e 5
Al ) Lealasl

70km/h de pull jlaia ¢ P g yall o )8 laaalin LS Y ¢l jiall 3 jlull Ay
o) ) Lealadl

90Km/h 4e sl Hlaka ¢ P el oyl laaaliy LS G &) juzaddl 3 jld) de
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e P ! P
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Examples 7: A Boat Crossing
a River.

A boat heads directly across the
river with speed 1.9 m/s relative
to the water current

(V,, =1.9mVs). The water in
the river has a speed of 1.4 m/s

to the east relative to person on
the shore

(Vs =1.4m/s). Determine the
velocity of the boat with respect
to person on the shore (V_, =?).

A o 17 Jha

o6 bl o Al e 8 & jas
i) e L Al o Al e )
Ll 1.9 mis e el AY)
ekl Gloa g1 el Ll
bl e ey Gaddl dally (34
de pu e 2agl 1.4 mfs Ae e
iy Gaddl Ay asalaily Ul
Bl e

oMl A8 ja olad] Jad
Gy o 480 oLl Al
olal) 5 Capg Cangll )

N

S deas )
Lia d.aa;h.u cargll

3 O ki A8 jall hladia aw sy 1l

VBS = VBW + VWS

(Bl il oW Jlide e V&
L)l Al ol ey

BW

il Al Colall de e Vo

(bl danlly Ol Ao s Hlae )5Sy 4gle

V

BS

= v )+, ) =J0.9mis) +(@.4mis ) =2.36 mis

L) 30 s DA (e 4d i Ol aadaliai el ol

Vi
\"

BW

_L4

S

tan @ =

=0.7368 = 0=364

V.. =2.36mVs, 53.6° north of east s ¢ aliall dailly (o jlal) de
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Examples 8: A Boat Crossing Lo e )@ 8 Jlia
a River. (Heading upstream.) . " .

) A Jead 8l Aua
At what upstream angle must the (i) ) Jod o JED a5 )
boat head with speed 1.9 m/s | sss <8 4ms oy L5 b

relative to the water current Ll el 19 mfs A e
(V,, =1.9m/s) to reach the goal o
if the water in the river has a | *= Jeox OS W il ) dead
speed of 1.4 m/s to the east | o ey il 4wl 3,30 )
relative to person on the shore

ic ¢ L&)

elall dnally o ylall
gl Al Jaay (S

55 o gt 3l Takaie sy 3ey
V.=V, +V,,
Bl dpally el jlide ju Vo G
bl bl il ol de e Vo
Bl dpally el de yu Y
[ dslhall 450 5
1.4

sin f="ws =% _07368 = B=47.46
v,, 1.9

: bl Al )l de ju ot (5585
VBS = \/(VBW )2 + (VWS )2 + 2(VBW XVWS )cos(ﬂ + 90)
7 G o LSS ) S B =0 Al a4l daaY
V,, =+/0.9ms ) +(L.4mis )’ +2(1.9mis (1.4 mis (- 0.7368)
v, =1.28 m/s
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Examples 7: Ol sia A

&N Gl jde dalall daae jll dgal 5 e B ) 50a
. sy @ A Boat Crossing a River.

Adobe Flash Player 10

File View Controi - Help

JCh4:Motion in Two Dimensions

Example7: A Boat Crossing a River. k
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A Boat Crossing a River (Heading upstream)
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ExampleS: A Boat Crossing a River.
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