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I Motion in plane <s~I';' 4.s~1 II 

I (Motion in two dimension) . 
L~ ............_.. ........~..~____~ 


1.- Position vector ~..".J\ ~-----------------------------------­

t 


U.B t ~~~.;iJ.;.",J~.J 
()4jl\ ~ 4JIJ ~\ ; (t) =x (t)i +y(t}j 

; =xi+yj 

B=tan-t~JI ~..1\~jJ\U\t.}~-'1 
~ L.S ()Afo. .h:UyJl ~yJI~ ()A t).....:ilIJ ~yJI ~ J....=.j.J 

.2-Ve(ocit!:J vector - ~.;.wJ\ ~ 

()4jll ~ 4J\J ~\ vet) =Vx (t)i +vy(t}j 

v = Vx i + vyj, FI
!I--------L..----iI {} = tan -J [:y}1 ~\~jJ\u\c::.}~-'1
I x . 

13- Acce(eration vector E)L....Ul1 ~ ------------------------------ ­
I u.B t ~~~4..l=.:J~.J 
; ()4jll ~ 4JIJ ~I aCt) =ax (t)i +ay(t}j t = 0 ~~I.li.:';il t)......:ill ...,..,lb I~l 

a =ax i + ayj 

e = tan I( ::)1 

I I .I4-Average ve oClty (m/s) 

..::.-~I jP~ (J t/LiJ 
..::.-1J.61 J"~ ..::.-JJ~/, 

~19~[~I 
lA"I'r ",J:l'4i. 

Yusuf.zwll1@gmail.com 

S -Average Acceleration 

Y.Z- 0557999301 - Juj ~J:l ­ ) 
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(Ex.1.)- IF the position of a particle is given by .: =(3t2. +2t)i +(t3+1.}j (Wl) 

o.S~ ~ ~\ Q~y'l
(a) Find its velocity vector at t = 1.5 and Wlagnitude and direction. 

y?, l:.!~\ 
(b) Find the average acceleration FroWl t = 1.5 to t = 25. 

&~\ 
(c) Find the acceleration at t = 25. 

(f:) -::;::;. (6t ~ tt)i -t (311, ;'1 

C, ::: \ ~ t L:: 2. 

_> D. -= jIi: :: 1:'·4- ''N./ s1.. 

!!-----------------t( Y.Z- 0557999301 - r r--JJ;Jj Uo.J,l ­



· \ . 
(Ex.2)-lf tne X- component of vector *f is 3.2m and tne y-component is 

0.2m tnen r in unit vector notation is: 

(a) 2..0j - 2.3j (b) -2.3i + 2.0j (c) 0.2i + 3.2j (d) 3.2i + 0.2j 

0.--".;1, ~ 
, (Ex.3)-Tne displacement of a particle moving from r~=-si+2j+2k to 
I 
";;=-8; +2j-2k is: 

(a) -7i+:1.2j (b) 3;+4k (c) 7;-:1.2j (d) -3;-4k 

--
-==-­ ' 
~ =-3, -\'l.~ -l..~ 
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(b)v= s; + 3j 

~ 

--~> 

Vx = 2t + 3 and Vy = 3tz + 3 its velocity vector at t =2.S is 

(dfv= 7 i + :L.sj 

• 

"J :: 71
. 
+ IS' ) ~ 

(Ex.S)-TJ,e cOMponents of a car's velocity as a Function of tiMe are given 

Vy = -4t3 • The acceleration cOMponents are: 

(a) ax = :L.ot (b) ax = 4t (c) ax = 6t (d) ax = :L.2t 

ay = - :L.st 



(EX. to)-Acceteration is equal to 

-
(a) dr (b) dv (c) flr (d) dv 

. dt dt M dt 

i 

I 
I: 

I 
L-----------------------------------------I


I 

..-!:. \... , r-__ 
~- ~ ., 


(Ex. 7) -A particle W\oviVl.9' witl-1 iVl.itial velocity Vo 2i+4j W\/s-, aVl.d 

~~, ~r" 

acceleratioVl.-;; = Si + 8jml S2 -' tl-1e X -coW\p0Vl.eVl.t (vx) of tl-1e"'FiVl.a( velocity at 

(t = 75) is? 

(d) 37wVS(a) -7wVS (b) -:;L7wVS 

T 
......:::.. 

0..::. 5'1 T~ ~ 	 -\- c:.l t ;;;a. ~~*)','-l -= "\I ~ -..1 -:. '2.\ o'f.. 

CA~ '-l =. "0 -t elI'-
t 

t.l)<'. J( 1(.0. :::..,... \ 2 + s5 - ~t ~/5 
~ • 	 " -­
~ ';...21

0 -\-4~ t =-1 s1 	1 ~ -.J ~ ~'Jl" 
'-Io~ 'l~~ "'~~ -+Q t 

" O1C 

= 60"'" IS~ +? b 
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Pvojectiles ~t,J:.w.\ 

~y x ~ y~.!l~u~J~\ 

.;.~~..\l\.,~\"\.I.Iu\Alli. - ~~\i.ul\~f- j~;;f..'1\6J 

~.lI~~D'" ~I~(.$~ D'" ~I u-Jli ~ D'" 

~)~ ~~.jI ~)~) 

... 
I 
! 
I 
y 

I 

1 

I 
I 

I \I 
1 

X~I 
~ 

y 

~== X _-"'-__ 

H \ 

II
Ii11,-1--------'--, ,--l------....L....,

! Y = vot sin e - 1/2gt2 
Vy = Vo sin e-gt 

i X=Vo tcos e Vx Vo cos e ~)t= sin e tan e= 4H 
g R 

'I~___f___X_I_"+__Y_J_"__-J 

,," v = vx I Vy Jijil'-----_"~"---, 

J'\I\axiJ'\l\LU1/\ horiz.ontaf distance = R W\ax 

e 45° => R I'M}( = 

Yusuf.zw 111@gmaiLcom 

g 
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Vo = iVtitia{ speed 

u:illl ~JIj 

(JIlI)\ C" ~JIj1\ \J\..bc\ \~J ~y\ C" Wb ~J 

H = MaxiwlUWl hei9ht (attitude) 

R = RaVtge 

I j.= Total til'tll~ (tiWle of flight) 01k;I (~llJAj1') 0'~1 j-aj. 

• .b~1 lJAj ..l~I j-aj 

t I.ii) ~y ~:)I j-aj Jly..J1 ~ ylb '~}J I 
~ (\.0:;-,I <S'""'~ o.,....,J1 o-j (o.,....,J1 ~j) ,I 

<c. y.ll <"..I}I .."yJl ~I
I 

vertical COWlpOVte/l\t of the velocitij 
V9 ~ 0 (\.0:;) ~I-"c y.... "JL.l ""J11I V9 ~ Vo si/l\ e -gt I 

Voy =Vo 5iVt e 0~ t =0 L...l.k:. ~\~\ ~Ji,l
I 

4.c. yJl4#;Il ~yJ\I Hori;zol'ttai COWlpoM"'-t of the veiocitij I 	
­

(I..l:;oo. ("tA. ) ax= 0 0;I fo;I ~li ~ J vx =Vo cos e 	 I 
Vox = Vo cos 8 ~ t=o L.~ ~\-¥I ~ ~J . 

I 

Vertica{ di5p{aceWleVtt (y) I y =	Vot 5illt e l.129t2 ~I)\ :1...:."\j;I,!! 

y =H 0~ tl.ii) ~\ ..l.k:.J 11 

r········-Hori~OVtta(di~p{aCeWleVtt (x) I x= Vo t cos e lJ;.,J ",1".; ;c,;;~1 :c..1j~~1 
i x=Ri2 	 0~ twjl ~\ ..l.k:.JI ____ L ________ 

Vo I ::> Vo 5illt e 

==::> (Vo 5illt 8)2 

Yusuf.zwlll@gmaiLcom 



I 

J 

Solution: 

I 
II 
II 

J 
---------------------~II 

~;.V\ ~ ~.0 r>/l ~ II 

(EX.q)-ln the projectile motion the hor;;!'.ontal velocity component Vx 
,.. /' I' " 

r.J2-:- ~~ 
'remains constant because the acceleration in the hor;;!'.ontal direction is: 

(a) ax =9 (b) ax » 9 (c) ax = 0 (d) ax » 0 

Solution: 

I)~
.' ~~~·X)~ 0~~ v~ 

I 

Q", ';.: '" c:.::, Z1 ~ t: 6..S.~ 

Y.Z- 0557999301 - J.1Jj ~~ - A } __J
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(Ex.:l-O)-The range of a ball is thro'wn at an angle of 30 above the 
I ..., ~I,).--. I '~-',", 
I' "';A ~~ I ~ ';..'" -.;;r­

horr::ntal with an 'initial sp~ fDSWt/5 is: 

(a) 3:l-8.:l-m (b) .2.fDfD.3m (c) 373.4m (d) .2..2.0. q m 

-----------l! Solution: 1------­
e;: ~c 

1­
~:; "'0 S'I"'t(Z ra) 


~ a -:=. 65 """ Is 
 ~ 
zg :.?? 

_(6$) c;,;1\f\ 6_D 2::::73 ~ 
- '=;;>"7 .4-1V1 V 

9 . c:J>RC\~( (/"'PC;-~ 

...--_Q _'.. :0' I 
to. ---- I 

~(Ex.:l-:l-)-An object is projected FroWl the ground with an initial velocity of 

:l-SwVS at an angle of 30· above the hori;;wntal. The WlaXiMuM height thei 
object reaches above the ground is: 

" (a) :l-:l-.48Wl (b) :l-fD.3m (c) .2..87m (d) S.:l-Wl 

-----11 Solution: [---­

1. 'ZI, (S~ J¢)--
t..x.'\.~ 

fI 

B...---------------t( Y.Z-0557999301- uuj ......."" -~ r--J 

I 



(£X.1.2)­ Can~ is Firing a ball FroWl ground level at an angle 0 
~ 

1.5° above the hori:z.ontaI. IF the ball speed is wowVs., the hori:z.0ntaI 

distance of the ball just beFore it hits the ground is: 

(a) 4.5QkWl (b) 3.1.QkWl (c) (b.25kWl (d) 5.3kWl (e) 2.04kWl 

Solution: 

b 

6)= I, 
--J ::. LeO ~l S 

'z. 
-::: (2.00) '?;¥.~o =2. 0 <;'0.0 VV\ 

9·~ 

(Ex.1.3)-A p~o!~5!jle is Fired FroWl a ground at angle 45° above the~ 

hori:z.ontaI. IF it reaches the ground at (boWl FroWl the starting po;':t., thell 
C(J I J • ..» .:.; .•. .... ~, c-- ! 

initial velocity is: 

(c) Q.8wVS (e) 31..3wVS (a) 24.:JwVs 

I Solution: I 
~ts\,~e}b) ~I.r?' 

(r
R= bO 'N\. 

~ 

~",.- ?? P- ::: T ~~(>c;~ ~ W 

'-lo ~[6ox~ .,; 

a.-..--------------t( Y.Z- 0557999301- <.l!_,ju...j,/ -,. ~ 




(EX.:1.4)-A baseball leaves the bat with an. in.itial velocity Vo = :1.0i + 20j 

(WlIs). Its ran.ge is: 

(a) 40.8W\ (b) :1.0.2.W\ (c) 2O.4W\ (d) to :1...2.W\ (e) 8:1..tOW\ 

Solution: 

.2 


( J,....f-oO-)~~4\026.~1)-

--------~~~~---------------------------
·oj' c;;;,~' 


Ii (Ex.:1.S)-A ball is projected above the hori::z.on.tal with an. in.itial velocity I 

" I ~"I ~ 
-> c.IIJ ~ . 

Va = .2.S; + .2.sj (WlIs). The W\axiW\uW\ height 
j 

::.3/.J9 1Nl 

the ball rises is: ., 

(b) .2.O.4W\ (c) .2..4W\ (c) :1.0..2.W\ 

I Solution: I . I', 
. L-Jl J \.,. () ..;/ ..Per----u 
,.-'f-':' r'-l -:. ~5', 3" ""Is ~ 

o 

1.. 2 


~) ,_ '-J~ (5 't'lt G) .. J2?'o X(7/--., ,+,) 

- 'Z..~ -- z..x~.cE 

Y.Z- 0557999301 - J,,Jju..JI - \ \ } __JI 
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(Ex.:1.6)-A projectile is launched at an angle such that the W\QXiW\uW\ 
., • 	 'JJlic~ 

I 
It/}--:? VCJ JA c/,J-I ,.J ~ ~.1 /'

height reached equals the horizontal range. The ta. nch angle is: 

(b) 	45° (c) 30° (d) 76° (e) :1.4° 

Solution: 

I, 

II 

Ie ~7?. . 
I 

I 


. 	 I 

I
~ 

(Ex.:1. 7)-A ball is kicked FroW\ the ground with an initial speed of 4W\/s at 
j 

! ~)) 	 I 
an upward angle of 30°. The tiW\e the ball takes to reach its W\QXiW\uW\ 

height is: 

(a) 0.2$ (b) 0.3:1.$ (c) 0.4:1.$ (d) 0.5:1.$ (e) 0.6:1.$ 

I Solution: I 	 ," 
.rfJ ...-'J) ~ V, ~ (/j; / ~vUY Jrf,..;'";, 

i,1 

I 
I 

a......---------------t( Y.Z- 0557999301 - u,.Jj u..Ji - ,y J--l 



(cX.:l.8)-A ball is kicked froM the ground with an initial speed of :l.5m/S.l 

the MaxiMuM horiz.ontal distance the ball travels: 

(a) 4O.8M (b) 22.Q6M (c) 25.5M (d) 63.8M (e) :l.02W\ , 

------J! Solution: -i-I-----­
••• " I '--' ' ~\ J\;.Yj. J*L,~
~\ ~ t..r- .. I<­

-- Q ~ ;(j GI'..,., crt0) I.f \ 
($):::.45 

c::¥7 
/

(Ex.:l.q)-A batt is kicked with speed of 25m/S at an angle of 35° above 
· U~I~/ .. 

'the ground. Its tiMe of flight is: 

(b) :l.:l.$ (c) 3.25$ (d) 2.Q3$ (e) 8.5$ 

ISolution: I 

e :: 35 
CI 

_ 2.",2" 5; "" 35 .... ".~ 

! 
!: 

Y.Z- 0557999301 - J:Jj u.....J:l - ~ 1 )--JI 
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.......::::::::::::::::::......_­

., J..LjlJ1
~-J ~ .. 

I •, 
./I •!II'~ I"" 

•• \. \ 
\ • •y y y 

1 
• 

1 
\ 

1\ \ 
x~ x-+ +-- x -+ III• .'II 

(Ex.2.0)-A baU ~ horiz.o~~U!:J oFF the top of a bu~g. IF the baU I 

~ M 

landed on the ground after :1...4 seconds" the height of the building FroMj 

~ 

the ground is: :1 

(c) :1..S.88M (d) :1..:2..S4M (e) :1..0M 

------tl Solution: ! // .> 

:: '0 G ~ w.-; \ J\ >-f ;r; J~ v~ 

:: - '1, 6 "-"'" 


";. '\, 6 'W\ 

.J?1 iY.~ ~:: ....... ~ ,.;;:;: [} \.J ®-:,nw/'6~ 

. _ ~J0!~ ~ ~y~~D\ 

YZ- 0557999301 - uHj w...,~ - ,£ )--_J 
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I 2...) :::. 4--. Cf t 1. 

(EX.21..)-ReFerring to the previous question. The Wlagnitude of acceleration 

'oF the ball while Falling is: 

(a) 3Wl/s2 (b) 7Wl/s2 (c) 1..4Wl/s2 (d) q.8Wl/s2 (e) 8Wl/S. 
-----...J ~olution: 1-----­

Q'::O~' 
(Ex.22)A stone is thrown hori;z:.o-;"tally FroWl a height of 1..20Wl with ani 

~:J1 G-~\ ~ ~~ I 
initial velocity of 2.OWl/s. the tiWle needed to reach the ground is. 

I 

(a) 4.Q5S (b) 6.25S (c) 4.525 (d) 5s (e) 7.25 

Solution: 

C) -;. 0 

:3 ~ \1. 0 


_ ~x~ ,8 t 2. 

'-l () -:. 2a '1M /5 
 -\t" =~ 

~------

~}~Uy~r~y 
~.~ ~~~~. 
*') ~~/ L..-- >~ 

il--____________--I( Y.z- 0557999301 - ~--,j ~3:1 - '0 1---0-.....11 



(EX.23)ReFerring to the previous question .. the Wlagnitude of the vertical 

cOWlponent of the velocity just beFore it hits grouM is. 

I(a) 48.5 wVS (b) 6.25 wVS (c) 45.2 wVs (d) 5 wVs 

Solution: 

(EX.24)A stone is thrown FroWl the top of a building with an initial 
! 

velocity directed at 30° above the positive X-axis. After j.os.. the stone I 

hits the ground at a distance 400Wl FroWl the base of the building. the 

Iinitial speed of this stone is. 

(a) j.22wVs (b) 46.2wVs (c) j.2.6wVs (d) '1.8j.wVS (e) '18.j.wVS ij 

------.., ----- I 

~ution: I 


t Co, e 
4-IbI..:),..- - lt6. 2'M./ s 

1(.) C.;), 50 
I 

Y.Z- 0557999301 - JtJj u....:~ - 'i }--JI 



(EX.2.S)A stone is thrown horiz.ontally froW\ the top of a buildina of 


7SW\> with an initial speed of :l-SW\/S. the speed of the stone 2.S after it is 

thrown is. 

(a) 2.SW\/s (b) 38W\/S (c) :l-SW\/S (d) :l-OW\/S (e) oW\/s 


Solution: 

distance X forW\ the buildina is: 

(e) 4OW\ 

, 

Solution: 

~ -=.-.jdt~i14.~ -~~\ 1. ~~\ ~ t.. //a"/i .-.f ~ 

, q . b .:: 't·9 t 2 =9 t =2 ;: 

i =\.J"Cas e· t .:)=(q.6 

:::. 2.0 ~ X 2 ::: 4-0 ',,-, ~ 
~= Ii 

Y.Z- 0557999301 - L1-,J~.J:1 - 'v }---J 
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I 

• 
• yI 

y 

l! ... X---t>l 11• +-- x 

(Ex.2.7)-A stone is projected at building of height h with an initial speed 
~ j,,;,F 

'oF 42.m/s directed 60° above the hori~ontal (as shown in the Figure). The 
~ ~ ~I ,..pI> ciUJI\ t.l'> ~ 

Istone lanaed on the rooF of the building 7 seconds after launching. The 

! 
,height his: 

I'(a) SQ.4m (b) 4j..8m (c) 2.Q.4m(d) j.4.Sm (e) 44.6m 

1Solution: l~ 

~ c"':-lrl ~/s 

<9=60 
t~7 $ 

'-----------------1( Y.Z- 0557999301- ~_7J~~ - 'A 1--...... 1 
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(Ex . .28)A projectile is lau.nched at an angle of 60" with the hori:zontal/ 

with a speed of Wom/s. When it reaches its MaxiMuM height its speed ;s;~ 

(a) 30M/S (b) 4OM/S (c) sOm/s(d) hOm/s (e) 2.Om/s 

Solution: 

'-l '1-- -::. ~o( a So \d 

:: \ ~ ~ ~e ~ 60 -::. .,\) "'" IJ 

!
II 

q 

(Ex.Zq)A ball wttS ejected at an.9le e with the hOr';mn.ta( and an. ;n.;t;a{ speed of~0 

sows. The ball r'eached the h;9he5t po;n.t after' 35.1 the aY\[Jle eO ;5: I 
1: 

~ I, 

ISolution: l 

Il....---------------t( Y.Z- 0557999301 - 0.t"j W!.....~ - ,~ ~ 
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(Ex.30)A boy throws a bait with speed soMIs with angle 100° on a wall 


40° froW\. the boy as shown in the figure. At what height does the ball 


strike the wall? II, 
(a) .2..2..8W\. (b) 3.2..4W\. (c) SID.8W\.(d) :l.8.7W\. I 

! Solution: I 'II 
)( 

-..,l,C.Sid 

,. 4~ 
,. 

1)0 c.,s 6a 

1~ 
! 4', 

(EX.3:l.)A particle is projected with an initial velocity Va = Si+4j(ml s). -me 

Ihori;!Ontal COMpOrtent of its velocity at the MaxiMUM height is: 

i
(a) ;zero (b) 4M1s (c) 3M1s (d) sMls (e) IDMls 

Solution: 

I. 

~ 
Y.Z- 0557999301 - 0.1.Jj u....,~ - ~. }---J 



~1J.l1 4.s~1 ~ 

j.)yll 

Fv-equeVtc!j 

FrequeV\.cy 

Circular /VlotioV\. 
~yl~1 4.S...rJ1 

v 

,-:?yb ) ...."", ~~ ~~ L,~ 

~ V\ ul,)..,J..l\ (y> ..)~ 

Yusuf.zw111 @gmail.com 

~1~yJ\ 

Liner velocity 

~llli ~pi .::.";,j 
l:ai.9 t,.;t....:i JU Ij! 
~ .3;J.:l..:j6J~ 
t,.;t.....:i.ll~ 

($jSyJl 

°0o 

ljPy1\ t)......:i.ll 

CeVttv-al acceiev-atioVt 

ac = CeYl.tra( acce(eratioYl. 

= Radial acce(eratioYl. 

(toward the center) 

(Radius = R) R 0 fo ~ 

01-9 v ~1..j ~~.., t (y>j 

'-f j..,..lI \ (.)<» I 

Pev-iod ti"",e 

Period (time of OM revolutioYl) 

:::: circum FrequeYlC!:/ 

(4.l.l5.l1 '.)Jololl &-j) <€.)J-Ill &-jT = 

27iR 
T=-- s 

v 

Y.Z- 0557999301 - J.uj u.....J;: - '1" F-­
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(Ex.32.)-A 	player runs in a circular tract of r~dJ~s SOM with constant 
~y c.....s}I; /.....- )J ~ 

. speed of .:10wVs. The MagY}~tude of his centripetal acceleraJion is: 
/~ c..s ~ /, <..:..~ 

(a) O.2.wVs2 (b) 2.wVs2 (c) swVs2 (d) 2OM/S2 

~ Solution: I 

l.. 
_\_\\_0_- :: 2. 'Mol r...... '5...;) 

~ '--" 	 -J\ ;...JI ,.P t,{"" 
(Ex.33)-/n the previous question. The tiMe he takes to go cOMpletely 

0/')
round the tract is: 

(d) 3.:1.4s(a) 20s (b) ss 
~ Solution: 

n:: l 

R=~~ f:: 
~ '"::. \ C 'Wo.. I~ 


~':..~ ,.'4- X ,..:;, ~ 3{" 4­I~ '21 --
\ 0 .,pVVJI).-J ;J) 

v~\ . 

Y.Z- 0557999301 - J./Jj Uo.J! - n ~ 
I 



(Ex.34)-The period of an object moving at a constant speed of 4wVS on a 

circu.lar of radiu.s 8m is: 

(a) TC S 


'-J -::. 4 "'" l s 
~=~~ 

-r -:: ?7. . 

~J\:,~\. 

V},,l) 
Per;", <A. 

r\=\ 

~ 

(b) 2TCS (c) 4TCS (d) 8TCS ~ 

Solution: 

Q ",;.I, 0~:~ 

r---, -., f/2. (_- T - 'trr 
~f£> 


(Ex.3s)Referring to the last qu.estion~ the acceleration of the object is; 

(c) 4wVs2. 

ISolntion: ~ 
'-.I~4- ~ls 

~- . 

I 

= 2 '\M..lf 'l. 
I12-~d' 

d ,.. 7rt 
c;... - I .. 

II 

I
II 

I 
Y.Z- 0557999301 - J.lJj ~>.! - "i )---J 



(Ex.3~)A particle Moves in a circular path 0.4M in radius with constant 

speed V. IF the particle Makes Four revolutions in each second of its 

Motion. The speed V. of the particle is: 

(a) :LOws (b) 3:L.4ws (c) ;2..S:Lwl/s (d) :L;2..S7wl/s 

Solution: 

~n'~ Y\R -= 0·4 '\M 
-....}-=­

tn=4 
t ::: , '2.. xs,t 4- ~ 0 .4.)( 4­,.,. 

..J -:.7.1 

-- \\J ~l> 

IJ.----------------I( Y.z- 0557999301 - <.l:1,..,J ~~ - "i )--J 


