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(Ex. 1 ) -A 5 Kg block moves with speed of 72 Kmfh. its kinetic energy is. 

(a) 1000 kg.mls2 (b) 1000 kg.m2/s2 (c) 1200 kg.m2/s3 (d) 50 kg.m3/s2 

.. c: solution ~ ~ 

J( ~ \ ••" )
'"5'00 

r"'/h~w./~~-{~)Y:-/
::: 20 ~/s _-___---.:(~ral,)C!\) 

\/ \ 1.. 

I' ":: z: "'""" 
:: i X?'(2 0 ) 

'L 

1000== J 


/
~}I~&lJ\

(Ex.2) - A 5 Kg block moves with veocity of V= (6i + 8j) mls. its kinetic energy is. 
...... -­

(a) 250 J (b)400J (c)540J (d) 180 J 

.....-----------<C solution ~>------------+. 

• v ...!"':j)\~1';.l62.+ 82. 
c- Q~~\

\ ..::: JI ~; -= I0 

~::: ~ 'V-\" 2­

'1 
~ ~ ~'S (/~) ;: 25'0 :r 
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(Ex.3) - . Which of the following bodies has the largest kinetic energy? 

m v 

A 3M v 
B 3M 2V 

c 2M 3V 

D M 4V 

E All four of the above have the same kinetic energy 

.....-------------<C solution ~ ~ 

'SUppa si'l\.~ =>;-{-: \ \c~ ~ '4 ~ \ "<4.1 $ 1kD-\\. 
p 

(Ex.4) - A 8000 - N car is traveling at 12m/s along a horizontal road when the brakes are applied. 


The car skids to a stop in 4.0 s. How much kinetic energy does the car lose in this time? 

irA.4.8 x 104 J B. 5.4 X 104 J c. 1.2 x 105 J D. 5.8 x 10 J E. 4.8 x 106 J 

.. c= solution ~ ~ 

-c< ( -,
a....----------------1l Y.Z-0557999301- ~~~d~-ch-7-3 ..1--....11 

"c ~ lz~",,1. =t(2}t) (~,,)L == ~ -:r­
-
lC~ -::. ~ ..... ,1. ~ \ (,4) (#t'l)7. = c8 J' 

r~~J~"r~ f.)
=-:: 

At ~ '1·8 



(Ex.5) - As shown in the figure, ifm = 5 Kg and the spring constant is 500 N/m, then the 

~ '=s) k'~ 

r ~ 4Cf 1\1'" 

~ :: ,OfJ,y/'M ~ 
I:: 

~ 

r::~~)( ~ ({ .... _4-_q__ ;::. o.oCf3w 
=5xq.~- .,00 

-::. 0(,3 Q'W\ -= 4.q N'" 

o..J';, cJ, ~..:s~jf.;) ~/c...~ ~.4" 

------~ 

", --------~---------------
~v ~~ 

(Ex.6) - A force of ION holds an ideal spring with a 20 N/m spring constant in compression. 
• to ,.~JV;Y 

h ~ . 1 ,... '.J d· h . .T e PotentIa energy store III t e spnng IS. 

A.0.5J B.2.5J c. 5 J D. 10 J E. 200 J 
..1111------------<c= solution ~~---------------+~ 
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(Ex.7) - . A 2-kg block at a point 20 m above Earth's surface its potential energy is 

A.5J B.25J C.46J ~D~.=39=2~J~_-=E~.270J 
..~-----------<C ~>--------...solution ~ 

u~~ ~~n 
• ':. 2K1-8 x2~ -:::. 3'12. :) 

-
(Ex.8) - Joule equals (.j.J~ Jy;J1 

(a) kg. m2/s (b) kg.m1s3 (c) kg. m/s2 

.....-----------<C solution ~>--------.... 

rR- 4-~~ LkPvr--1; "'4/ 

J.,i) ~ 

~ ~~.~2/:~~\:f.? 

(Ex.9) - The basic SI unit of energy is ....... . 


(a) kg.m Is (b) kg.m2/s2 (c) kg.m2/s3 

... c:: solution ::::::>>-----------+. 



Work 
( kg.m2/s2 ) ( N.m ) J,p.JI.t.:i.l:l..., (scalar quantity) ~Y3~~I 

F 


0A.foJ~~YY 
~tsll .u!\..b 

~Y ..,1 ~y~ 4u:.:i-l 

I W= mg (h2-hI) I 
• . L I • \.j ~ I...l.:.i....::. -2uyup.J ~ J 

I 2 2
W=T k (X2 - Xl) 

oJ. If.l¥ ~I ~l1J1 .".J ­

L.~ 

.uill::a' . .. I..... •~ 
UA~..,~~Y)J 


net work ~..,~yJ\ 


W= K2-KJ 

.6..c y.J1 ~~ \jl.., 

wI.! V2 ~I VI 0-a 
W=F dcos e 

W= T m (v/-v/) 

!.Sp net work ~I ~I 
4..:i.Je:J \.6..c ·.II.ili:.· L...u. ~ ~~.., ~ 

(Ex.l0) - Force F acts on a particle m making a displacement s. .... 
If 
~ 
F = 7i + 3j - 1.5k (N), and S 2i 3j + 2.5 k (m). The work done by the force is: 

(a) 9.25 J (b) 7.25 J (c) 5.25 J (d) 3.25 J ee) 1.25 J 
4 C solution :::> .. 
.....- , 
F~1; -\- 3 1-\.;fc 

... -- ,d =s, -: 2.. +~1.1&:2.,k ~~ 

vJ ~ r. d ;:: (14) -(q) -(3.15")
vJ ~??, . 

:. \,lS- :5 
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(Ex. I 1 ).;. A constant force of ION in the positive x-direction, acts on a 4 kg mass as it moves 

from the origin (0, 0) to the point (- 6i - 8j) m, the work done by the force F is: 

(a) 60 j 	 (b) -120 j (c) 120 j (d) -60 j (e) zero 

It c= solution :::::> .. 
,...::::- tr: lot 

"...:.. tr. ::..!)\ +4 ~ 
...,.:. • t 

f 1.. -:. - GI -8 D 

:: - 60 -::5 .
1 >.,.;a 

0' ::. r'l. ...~ 

..> c 


OJ :::-(;i -8 ~ 

w,:-77. •~ 

(Ex. 12) - A particle moves 5 m in the positive x-direction while being acted upon by 
--..ao. 

a constant force F 2i + 2j the work done on the particle by this force is. 

(a) 20 J (b) 10 J (c) 30 J (d)-15J (e) zero 

II C solution ~ 

-> ,..:::a .....
cJ. :? i 

tV -- f·cl• 
-> \ ~F=-Z. --\?. - \0 3" 
u/~7?.~ 

I...---------------....t 
~ 
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(Ex.13)....:. Force F acts on a body m = 4 Kg initially moving woth speed Vo = 12 mls. The 

force exerts work (W = 512 J) on the body. The [mal speed. 

(a) 22.7 mls (b) 10 mls (c) 5 mls (d) 20 mls (e) 2 m.s 


+----------~C solution
<II ~----------------.~ 

'lV1 -:.. c,. I=" ~ J 

- .1 ')v\ (\J '2.. _ \.}1. )W ... z. "\'.J ,-- Ill .......'> 

zW _... ,'2.. _,-\'1.w:: 5lt J 

- W\ -~, \ 


"-J 1... ':. ~ ~ 


-

(Ex. 14) - A force acts on a 3 Kg particle in such away that the position of the object is 

x = 3t - 4t2 + t3 where x in meters and t in seconds. Find the work done on the object by the 

force from t = 0 to t = 4 s 

Ca) 528J (b) 10 J (c) 50 J (d) 528m1s (e) 2 m.s 

.....---------------(c= solution ~~---------------+~ 

w:: ~"M (-.J~ _,;2. ) 


:: t ~ 0 31.)
~ ~ 'Z. ­

~ 1)2~ -:r 
1 

f ­
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~'t'~' 
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JjlA ..s~ JLY )1 
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Ow 
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0557999301 

o~""J WI.- o"ill u.its ,~, (yll....) 
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.)c. ~L;JI ~ -1 

.)c.Yy....1,J .cl~I ~I 
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~I )1 ~I ~\.jjl ~I...i.ll ~-3 

~________~~,J~;;..,,!~ 

W =­ 0.5 kx2 

---------------------------------------------------------------------------------r----------------­
.AO" 

(Ex.I5) - A 5.0-kg cart is moving horizontally at 6.0m/s. In order to change its speed 

to IO.Om/s, the net work done on the cart must be: 

A.40J B.90J E. 550 J -=c~.I~6~0:::::J~:--_D=-:. 400 J 
....-------------(c: . solution ~>------------------+. 

"Wl ':? Jc-~ 

~ ,-=- 6 "",r S 

'\It.O;:: lo .... /S 
,W -=-?? 

~ 

~~:')".,. .')", 
~

I 
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(Ex. 16) - A 4 Kg block starts up an incline with a speed of3 m1s and comes to rest 2 m up 

the incline. The total work on the block is: (e ':., 1° ) 

(a) 6 J (b) 8 J (c) 12 J (d) -18 J 	 (e) zero 

'-J 1.. -:: () 

Wl~ 4-1c~ 

WoW::= ?? 

aJit~\~LP vUJ ~J~ ~LJ1~ 

-J o\J' 

solution 

-:..-l8 0 

\ 

<t, . 
\ 

\-'-- ...... 

-----------------------~~~ 

(Ex. 17) - A 2 Kg block slides up a 60° inclined plane for 1.5 m. The work done by the 

force ofgravity is ........ . 


(a) -14.7 J 	 (b) 25.46 J (c) -25.46 J (d) 14.7J 

+~----------<c solution 

'"W\ -:: '- r3 

G::'~~~e 
~!~~Pd:: \'5W\ vJ ~ r.d C~S e 	 ~;~a~ ~I 

::. -~ sj.. p. d (CeS~) ~o~ lr.,--"b 

a ;:180 ) 
=- '2x~.8Si1l6ox\'S)((-\) 7%­

~>---------..... 

~ "J.>JI ~J}, ­

~ ~,1 :J',o> ~ ,''.J) 
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(Ex. 18) - A crate moves 10m to the right on a horizontal surface by 5 N force. Find the 

work done by thi~orce for each figure: ~ 	 ~ ~ 

____" ____ 1 	 ­� ~t ________ tiC:_______6=___ .. __ ~_1....--.......I1 


.. 
e;:::(8 0 

W 	 :;:- F.d Lo$e 

=')X to CAl I!Sv 

- -C;;~::5-

--

C solution ~ 


e -;: Co( C>f)': 30 

l.V~ f.J G,) eW;: r·dc~)t9 W-7. F· d c~>8 
::. -5 X(0 Cds q£) -;:. '5 K fo us 0":. -5 	Xl~ ClJ) ,) 0 

"; 	 SQ S-- 0 
=- ~3'3 :5 

\ 	 \ 
I 

F ~d 6.%"':'+ ~ \t 1;>-, 

W~O ~ x< 

~ 

(Ex. 19) - A ball of mass 0.5 kg is dropped from a height 45 m above the ground. The work 

done by gravitational force. 

(a) 5 J (b) 40 J (c) 10 J Cd) 220.5 J (e) 1 J 

......----------<C solution ~>----------+.. 

~-; ~.d. ~S0 
-= ~~,h 6>0 

-= 0·, xq,J> x45 

, 	 ---------------------~-

..J~~~ r!;fSJ"""""d~E+ ~)\:..e, @~ Gi~~ 
._ :.rtf6"', <f4 &',.,.-1 r;-f J,4:..:"" v.M-f <:":»JU,,p 1~? 

-~ 
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(Ex.20) -A 6 Kg block is moving horizontally at 6 mls. In order to change its speed to 2 mis, 

the net work done on the block must be: 

(a) 160] (b)-96] (c) 112.5] (d) 212.5] (e) zero 

......----------c= solution ~>--------....... 

tyYJ -;: 6 ~~ 


'\l, ...... 6 ~/5 

~ 'l...~ 2 ""f 5 

tVut :: Z~ 

~/ ~~/ ~\ dJ):J-, ,J)~ 
(Ex.21) ­ A 1 Kg block is lifted vertically 1m by a boy. The work done by the boy is : 

(a) Zero (b) 100] (c) 9.8 ] (d) 98 ] (e)-9.8] 

+<II----------<C solution ---=::::>>--------...... 


LV::r.dc.,~e ( 

I 
( J:.IW\ ::. ~~. c1 C,S 0 

\ ( 

I::\X<\.ax\ ~1 
D 

:: C\ ,~j 



(Ex.22) ­ A boy holds a 40N weight at arm's length for lOs. His arm is 1.5 m above the 

ground. The work done while he is holding it is: 

(a) Zero (b) 6.1 J (c) 40 J (d) 60 J . (e) 90 J 

.......-----------<c: solution =:::>>---------+.­

Xi xf 

(Ex.23) - A block is attached to the end of an ideal spring and 

moved from coordinate Xi to coordinate Xf. The relaxed position is at 

X O. The work done by spring is positive if: 

A 

B 

2 

-2 

-4 

3 

-2 

4 

-2 

5 

..----------c solution ~>---~========+---jII 

'f:t;.L ,vI.... c::.J i :,ak
-

~':._~ Ie ('1...'-- 'X,f. ) 0;:. .,.J... lC'L ( 4 -4 ) -:. 0 -­ 2~'Ql 

vVe,::.-\ \c(x..'2._~1)~-~X2(/b-~) :-( 2. :r 
-

WC~"!r kCX;-~t)""-t.(2 (4 -/6) -=­ 12 ~ ?------ po5Tffi~ 

~~-~lc(~~X~);:--tKt(2~ -C£) .:: -/6 3" ~ejCllt'\J ~ , 
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(Ex.24) - A spring has a force constant of300 N/m. What is the work must be done on the 

spring to stretch it 10 em from its equilibrium p~rtion
o~"6' 

(a) 0 (b) 0.24 J (e) 40 J (d) 1.5 J (e) 90 J 

+~------------------~C:=---so~l-ut~io-n---=>---------~----+. 

'1\';.. c.:>k:: ':booN 1M -
t ::10 c. \\t1 

::o.l~ 

LV:::?? 

(.,vI ~ -k \c (Xc.~~~) ~;s)@ J,..::t~ CD ~ ~ h.o 2S' 

W=-7\{(t;"~) a!%~~~I/;S)~ ($' 

--- - -,.e,....' -• W· 
- -­

'! ~ \ 
(Ex.25) - Referring to the last question the work done by the spring is: 

(a) -1.5 J (b) -5.5 J (e) -I J (d) 1.8 J (e) 3.6 J 

+~-----------~c solution ~>--------------+~ 

't 
~ _ \: 1. 500 XQ f \ -:.. - \, 5:5 

-

~,. 
n::.,.... ..,.. 11--....1 

- 0557999301 - 9;'~~Q~-eh-7-14 J 



(Ex.26) - An ideal spring with spring constant is 500 N/m is hung vertically from the ceiling. When a 

2 Kg mass hangs at rest from it, the spring is extended 6 cm from its relaxed length. A downward 

external force is now applied to the mass to extend the spring an additional 

10 cm. While the spring is being extended by the external force, the work done by the spring is: 

(a) -3.3 ] 	 eb) -5.5 ] (c)-I] (d) 1.8 ] (e)3.6] 

.~------------(C::: solution ~~--------------~. 

X', 

10("", 

~-'l 
-\ -, ­_\ ....\ 

-=- -5'., J 

(;:e.A)J .AJ); (/;) \ ~,,)"pc-.#..L ~ '\ 3W y 
. 1 . IV(' . \ 

(Ex.27) - An object of mass 1 Kg moves in a horizontal circle of radius 0.5 at a constant 

speed of 2 mls. The work done on the object during one revolution is: 

(a) 	1] (b) 2] (c) 4] (d) 16] ee) zero 

.~------------(C: solution ~~---------.~ 

0~~;lj)~0-~

05}..0 \.j \ ~ cy~.:O--F-

o ~ ~\;5' 


= 
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(Ex.28) - A horizontal force of 180 N used to pull a 50 kg box on a rough horizontal surface 


through a distance of 8 m. If the box moves at constant speed, find: 


1- The work done by the horizontal force. 2- The work done by the frictional force. 


3- The work done by the force ofgravity. 4- The work done by the normal force. 


~ c:______so_l_ut_io_n__-~~----~-----------+~ 

~ 4: 
"!!..r:: 180 IV 

he -::. [crt) tV 

J\.,J~.1~~~/\(,.Y 


r -;:- rl~ 


-
(i) W-::r·JG,s.e (a~~) 

-::. Igox 0> ~ 

~ dIf'-r 0 -:J 

(e -;:l c?c ) 

::-144-0 J 
.. 

~uJ - r.d ~se 
\...2) ~ - t~ 

~ 0 

';:: 0 /JJ /_ hI"., .>, 
~ (f' L..> (~J))I ) ~;.f'(~.J-\' ~ Lt )? 

----./ I ./ ­
", ~.J::.,..,. •.,., 1

"-----------------1. -0557999301- y;'~~U~-ch-7-16 )1-\----' 

\ 



:::::> 

"-\...(,~ 

(Ex.29) - A man pushes an 80 N body a distance of 5 m upward along the rough slope 

(J.l = 0.25) that makes an angle of 30° with the horizontal. The force he exerts is parallel to the 

slope. If the speed ofthe body is constant, then: 

(a) The work done by the nonnal force is (b) The work done by the man is 

(c) The work done by the friction is 	 (d) The work done by the gravity is 

... .-- solution 
•• 1/ "'-------- ­

c: 	 .:"" v A.> J, ... 
r 	 , ' 

o 	r,: o\- .....'}5 { \I. <'=) ( >;.-sJ'" ) 

"'.f ....jc"s8 + ....., sh(;l) I :;!""(I~fJ 

:: 11'3 -t" £"0 -;./7·$A/" 


":. 	I)1" S ,1\/ 

• 

~~ -;: r. d C~e (ca :=0) 

';. -)1,3 X" (1s 0 :: 2. ~6 '?-S 

.. 

© ~ ~ F: t ol c,s t) 

<eU ~ =---&.-~d. S' i~1>) 
:: - d>o X? S'-1t 30 

. ­-
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Power 

Rate ofwork done 


~~loWI o?loWI· 4.J 1!IW~o.ill! w~,E. .,),.E . u# ~,) ~ ~ ~ J ~ 

~Jiil\ ufo) P = F v cos e u".;\11\ y.....:.. 

~~I JJ1J ~j}~/J ~b.J..J1 ~~~d'-iJ .. 
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(Ex.30) - A 10 Kg block lifted by a force F a height of 10 m in 5 minutes at constant speed. 


Fin the power of: 


1- The force F 2- The force ofgravity 

--~:-----•... ------------<c solution ~>-----------+~ 

~-: rd;(4,SS 

-=~o{ 
l.Af -=- \D~q.8x 10 ~ 'f 80 3 

_ c.AJ. _ Cf ~bP.... t: - -:: 
~QU 

tcj :. ~ .d c,~ e 

-; ... w..Cj. oA -:.. -<=r Jo J 

P""; 7'~() ::: -3-'3 
~Qc.') 

z.., '\~y 

~::~...~ 
C?l:~~~Y 

-

\ 

(Ex.31) - A mass of 100 Kg is pushed across a rough horizontal floor at constant speed 

of 5 m/s by a horizontal force. If 11K = 0.20 at what rate is work being done by the horizontal force. 

(a) 50 W (b) 9.8 W (c) 392 \V Cd) 980 W (e) 400 W 

+... ---------~c solution --=::>>----~/~\,oL("-------... 
~~ A.!>,/ '" 4i~--",,' 

• \ t ~ _., ~ 

.'.. )--_ ~Ic. =/' ..v. '} _ .;:-~-~\-r--1~ 

~ 0·2. xt""Xq.? :: Iq6 y ; 
.. 

p ::: r. V ~se 

0:: IQ6X56JO = qd'o W 

~1::'r-': .'l", 11--_ 
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(Ex.32) - A 100 Kg block is pulled at constant speed of 5 m/s across a horizontal floor by a force of 
I) c..J,...5V D j -:".> I .. ;:J I 

122 N making an angle of 37 above the horizontal. At what rate is the applied force doing work 

(a) 487 J (b) 487 W (c) 610 W (d) 610 J . (e) 0 

.....------------<C solution :=::>>---------+~ 

<wt = (~U lc~ • 
p -:: r 'i c"S{J'-J-=.5~(5 

r:;. (rz. t. tV' -;. tf2.'LX 5 c,) 11 
316

& = 

-------------------------------------------------~~~ 

(Ex.33) - Watt equals 

(a) kg. m2/s2 (b) kg.m2/s3 (c) kg.m/s3 

.....------------<c:: solution ~>-------------+~ 

~ '2.. -'2.LAJ \C~."W.~ 
,.. "~ · s ...p~ - ­ s ' S2.t s 

,...Wlttr - r:j' >vi: /s 3 
c::::: 

~ 

.. 
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(Ex.34) ­ Kilo watt hour (KWh) is the unit of 

(a) work (b) force (c) power (d) mas 

....-----------<c solution ~)---------~~ 

1( W· h -:: l ~ 0 a X 3 60() (w · S ) 


':. 3>.6 X l~6 


(Ex.35) - Horse power (h p) = 

(a) 1000 W 	 (b) 100 W (c) 746 W (d) 476 W 

....-----------<C solution ~>----------.~ 

~\~. I ~ I • ,. --> \ '\' . 
\.,a..r/ \.)v.fL/\ C:> \ ~...J..;V \ ~ 

/ .I \ 

/_<1 I'" I,D ~ 
~ ;;?rp..J/C-- ~9 

U t / / 

_ 0557999301 - e#~9d~-ch-7-21 I--....J
I ...... _ ,_>-_. 
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(Ex.36) -A force F = 4 i + 3 j (N) acts on a particle ofmass 3 Kg. At a certain instant if the-velocity of the particle is V = -2 i + 5 j (m / s). What is the power at this instant 

(a) 	7W (b)-7W (c)12W (d) -12 W 

..~------------<C:: solution ~>------------+.. 

.-!> •r -; 4-1 
....!la. • 
\I =-'2., 

+3~ 

• 
+5' j 

p~ 

-- -

...!!:a­
~ 

r· '.J 

~ -t \5 -- -::r u..J. 

----­
f:;L u~y ~L; ,::(

". , 
(Ex.37) Which of the following groups does not contain a scalar quantity~ 

A. velocity, force, power 	 B. displacement, acceleration, force 

c. acceleration, speed, work D. energy, work, distance 

-+.. ------------<c:: solution --=:::>)0---------....... 


~,v~ c:-~(\ ~I/ 

C~-3 

F-~ 

~ 	 ~ 

- 0557999301 - tP,~9d§.-ch-7-22 
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(Ex.38) - At t = 0, a 2 Kg particle has a velocity of (6i + 8j) rnJs. At t = 3s its velocity is 

(4i - 3j) rnJs. During this time the work done on it is: 

(a) -75 J (b) 4 J (c) -12 J (d) -40 J "(e) zero 
~~------------------~C::---s-o--Iu-t~io-n----~~--------------~~ 

~ 1.. ":. S f\y,.! s 

".J
{:.N' 

~ ?")
, .. 

\ 

-= r -
-

(Ex.39) - In the previous question, the average power during this time is. 

(a)l J (b) -25 J (c)-12J (d) -40 J (e) zero 

~~------------------~c: solution ~~---------------+. 

...... I tA.../tv' - -75 "3 ...P (t ~ 3 S 
-75""--

3p= ?"2 
'=. -2 :; LJ 

~" -=- ---r ,:=-­ -
~-­ -

--= ~~~­,. 
......-------------.....1.. -0557999301- ~~~c)~-ch-7-23 .. 
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Checkpoints - ch -7 


KC.P-I ( c ) VI V 2 

( supposing m=2kg)P-144 W 

K]= O.5mv]" 9J I I 
2 Decreasea -3mJs W=K2-K}=-5J-2m!s 

K2= O.5n1V2 = 4J 

K]= O.5mv/~ 4J I 

negative 

Constant2mJsb IW KrK}=OJ I Zero [-2mJs 
K2= O.5mV2 4J 

C.P-2 

P-151 

Xl X2 W 

( supposing k=2N/m) 

a 
-3cm= 

- 0.03m 

2cm= 

0.02m 
k( 2 2 -4W= - 0.5 X2 -Xl) = 5x 10 J (positive) 

b 
2cm= 

0.02m 
-­

3cm= 

0.03m 
W= - O.5k (X22_X12) - 5x 10.4 J (negative) 

c 
-2cm= 

- 0.02m 

2cm= 

0.02m 
W= - 0.5k (Xl-X12) o J (Zero) 

C.P-3 

P-156 

W=O (~yJ\ ~ ~.)y>C 4J"l) ~ J¥'i =yybll ~y:J1 ~=YjS-.rJ1 o~1 01uJyt-JICJ.4 

~ <.jJ1....,;j 0-,.lill 0~ ~tilt.:JP=O (P=W+t) 

C7~}C?>}5 

r:Yj)~y 

I I 

,. 
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