
��' � lii,J t!lhlt · l:.a, 
Conservation of Energy 

And Momentum 
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Problem ( 4. 1) � 

ul � .uc..)-"-'l ,�, .... 1 1  .,IJ , �)'il � � (h) t_UJ) L.>-.a (m) .u..ts � � 

� (4 � 1 )  �I �I ' (v) oy!l� �_)�I � 

l..bji..JI �� � � ��IJ �ts.ll A.J1..1JI � � �) - 1 

0 :.� . '.1 t � . t .:: - . .. _ II �  · - 'I �ts.ll �UJI . � � I -2 . ..)-UJ • (..)-<=� _yu � � � ..f'W J 
(.)-4 

• 
J 

• y-aXlS 
� � 

� "' I 

h 

' � I 
"" 
,... x-axis 

(4 � 1 )  4..1WI ' (4 � 1 )  � 

Solution �\ 

� J ,�ts.ll A.J1..1JIJ ��I A.J1..1JI � JS � A£)W\ � uc � 4Jb o� 

I • • -::1-:: • . -: L . t:. � 
I � � ..>" (.,.Uo.QJ 

� 1 05)1;> 
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: u-lJ� I �..;.JI - 1 

AJI...bJI c) � ��_j ,�1 t.iJt.aJ .uc.y.u 01 t.il ,us� �� 01 � �_j 
. · I  � A..91..1JI j;i:J WI . "Ull -:: . .  L� . ' .: _11 'u.£J t......a.JI t& · - ' I . U • � U.J-1 �J � l..j J .. .. ...?-' 

P.E + K.E = mgh + 0  

: �WI � yJI -2 

i..jJ� �.J�I LJc. <�.cw) ul � I�J ' �.J�I � � �I ..)I.S; �J 

: 01 t.i1 �� �� t.iJL.i:J ��� A.:l!U::a 01 u-ll t.i..)j:_ � �� 

1 2 P.E + K.E = 0  + - mv0 
2 

,.».u� l.i� ul Y-?-:1 A.syJI �_j � Ujl!l...b.11 t� u4 W_J_;;- _y. �_j 

AJI...bJI � l.ll.J ill . • _j 

1 0 + - m v5 = mgh + 0 
2 

v0 = -J2gh 

� �yJI u� -:.Jt:lll �I � �t:i t) .... � 4.SyJ\ ��� u-lJ \..i..)c \jj t...,l 

: _;'11 �I .)c. �I �� 2 2 2 v 1 = v0 + ax 

.AJWI ��� � �\ l..jJL.ij �_j �4-111 �yJI � : Vj 
: ujJ (G = g) J (x = h) t...,l ,�1�:1 1 �yJI � :  Vo 

0 = v5 - 2gh 

v0 = -J2gh 

<0( 1 06� 

: � 
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o� ul til ,AJ\...b.ll ..l::.h 1� ���� � � UL....o..:.. �� :i:-Jiill wl� �.J 

� 1� �l..b.l , · .... . L. :UWI o� � ' I � UJS \.ll · .. :UWI . ' �J""":' �. .J .. � _JJ 
. �t.:3 t_;� �� :;..s� u.J-it.! ���� � lS_?'li.J ,�l...b.ll 

Problem ( 4.2) �1-..t 

Wj\.S � u-lc'll � tj�� � �� A.A� � w:it.bl (4. 0 kg) � �� 

.(300 mls) �)II A..c� 

.�.lJI _;�li:i ul � ��� (tJ.....U) � �) - 1 

tli:i I .. 1 11 � < ��� AJ . .. .. �� · ··'I ..b. l -2 . J � (..5"', 1..,? .. � tj (./'1 y . .J 

o_;� �j � ��� A..c�.J t!_J-Q �) '� � ��� �.J� Wj\.S I �) -3 

.�� ��� �l...b.li.J �yJI �l...b.ll � � �) � '(25. 0 s) 

Solution �� 

;;*_,ll ;;_;gJI ul � ,u-lc'JI  � tj�� �.J ;;yt� ��� �) � - 1  
�tJI lJl..»i u_ilt.! ����.J ,�'JI � ��.J 4.3J.J :;__,! � � :;_)_yJI 

: ul � 

a =  -g = -9 . 8 m /  s2 

-2 

� 107� 
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' T� '-$JL.i:J ��I � Y"l ul � I� , 4J t Li:l) �� �J �:llll � �� 

: 01 '-it 

300(m I s) = 9.8(m I s2 )t 

t = 300(m I s) = 30.6(s) 
9.8(m l s2 ) 

= 300(m l s) - 9.8(m I s2)25(s) 

= 55(m l s) 
1 2 K.E = 
2
mv1 

= !_(  4.0 kg)(55 m I s)2 2 
= 6050 J 

P.E = mgh 
2 2 2 2 2 h v1 = v0 + ax = vo - g 

��.J� �j � �:llll � ufo '-ijjl '-i�_,_jl tt.i:iJil ��'I t.a\..\ o_,.b. �J 
. (25. 0 s) 

2 2 
h =  

vf - vo 
2g 

(55 m l  s)2 - (300 m l  s/ = _;__ _ _..:....._..:.___ _ ___:� 

2( -9.8 m l  s2 ) 

= 4437.5 m 
� 1 08� 
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P.E = (4.0 kg)(9.8  m /  s2 )(4437.5 m) 

= 1 73950 J 

1 2 y = h = v0t - -gt 
2 

1 = (300 m /  s)(25.0  s) - -(9.8 m /  s2 )(25 .0 s)2 
2 

= 4437.5 m 

Problem ( 4.3) 4.L.w 

_pJ Y4 (1 =2. 0 m) .U� ¥_, ' (m) � ��.l:l. o.fi � u� � J_,� 
tA I� A...J I . ..ku.:JI . � ' (4 2) "' > tl . l: :1 ' (A) tb:iiJI 'I WI .J .. .J .J .. � .. . . � � u-'. .J .. 
. (A) tb:iiJI � t� �A � �� .A} �Ji , J_,¥ )fo:ll �-' � (30° ) 

. (B) tb:iiJI � J_,�l �Y-'l 4.J1 - I  

. (C) 4..b.illl � J_,..ll;lll A.c � 4 _,l -2 

Solution �I 

: c.;_,L.i:J �\.S �1.1. � J_,�l u1-! �_p.JI ��� � (A) tb:iiJI ufo �� - 1  

P.EA = mgh = mg(2 - 1 . 732) 

1 2 K.EA = -mv0 = 0  
2 

� 1 09� 
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1 2 K.EB = - mv1 2 

1 . 732 m 

h -
- - - - - - - - - - -- --=-- � -

: (B) �I � 

c - - -
B 

..bJ :; l - . J\lJI I� . I - - 'I � � • I � ,�\..bJI .1:..i:J WI . 'WI -.: . .  L·: . . � � � J&-� J u. , r u.J-l �J 

llW = M.E + llK.E = 0 

M.E = M.E 

�(9.8 m /  s2 )(0.267 m) = !_r}v}B 
2 

v 1 = 2287 m/s 

<0{ 1 10)iio> 

: ul 
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�W = O  

M.E = O(h = 0) 

M.E = t:JC.E 

1 
0 = 

2 
m v  JC , m =t= 0 => v JC = 0 

1.1\ '-:-WlUJI � .ul � ' ( v JB) '-:? _,l.....i:J "i (C) 4...bii.ll � ( v JC) ul �I � _, 

AJUJI · :; · � · 11 J�LU.ll U..a..l WI �t.a .. Jt.JI I� · 1 � :; · 

l»: � . .. _) � (.) _)_J_y...a 
u.J-it.! c_,) w_,_, l>Y...l :;)�_, . J_,�I 4.S__;.::o. :;_ys Jl_,..b �l5..ll AJUJI_, �__p.JI 
. i ' . I � · � ' .  Lt.:iJ J .lUll :GS · - 'I AJUJI . i o�w · :i...Jl · I  · AJUJI ..l;.h (,? 

� ,J (.) � .. .J . .. � (,? .. ..) .. (.), . 

·� �1_, ,.J �\.S.ll AJUJI 

Problem (4.4) 1JL-

1.A)� � :;�\..., A..ts 0-a � J�l � �I AJUJI � �_,1 - 1  
. J�� :;.J� (102 g) 

A..l.JW Jiy.JI � J}il �j.:JI � 4-J�_,l �I �UJ\ o� � wly...JI � � -2 
. o�l_,ll �t:lll � (1 kw) tA.J� AJlb � 

Solution �\ 

· 4J · - - 'I tl:l5JI AJlb � � � AJUJI 'I tl:l5JI c1 .. '- Jt.a I� - 1  . .J� 
(" .. .J (.$', .. _p.-l � 

E = m c2 

E = ( 0 . 121 kg)( 3 x 1 0 8 mls 2 ) 

= 1 . 08 x 1016 Joule 

.;;( 1 1 1  );>-
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E = Pt 

E 1 .08 x 1016 Joule 
t = - = -----,----

p 1000 W 

= 1 .08 x 1013 s 

= 3 .44 x 105 y 

Problem ( 4.5) �� 

o)� ��.fo. �� 4-.lA .)� I�J �.)�\ A..!L..b .; �\ )� �) 

. ( 4. 3 X 10 1 4HZ) 

!ill = Ef - Ei = hf 

= -(4. 14 x 10-15 eV.s)(4.3 x 1 01 4 s-1 ) 

!ill = -1 .8 eV 

Solution J:..ll 

Problem (4.6) � 

u-a l+lc� � ' (2000 kg) � �J��J ��� (F) �_;all k� �) 

. (  4. 0 s) tA.J� �� � -ill�J (30 mls) u-1) ( 40 mls) 

� 1 12)o-
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Solution J:r,J\ 

Ft = t:.p = mv 1 - mv0 

= (2000 kg)(30 mls - 40 mls) 

4 m = -2 x 10  kg-
s 

- 2 x  1 04 kg-m 
- s F = --------'"---

4.0 s 

= -5000 N 

Problem ( 4. 7) �� 

'+lc� �_j (39 kg) � 0� �_JC �J:l ' (75 kg) .ubS �.) 
�I )� �) .� �_,� �� A..c.� ��I ().a �)I ji! '(2. 3 mls) 

.�� A?jii ��� A..c.� � �WI 

Solution J:lJI 

me (��I) o .J4uJI :i.tS 
mm �)I :i.tS 

v �l.li;l'l I �)I_, o .J4uJI A..c. � 

Vc � �)I fo ul � ii.J4uJI A..c. � 

..;{ 1 1 3 )-

o b e i k a n d l . c o m



[(75 kg) + (39 kg)](2 .3 m /  s) = --------· 
(39 kg) 

= 6. 7  m/s 

�v = v 1 - vi = (6. 7 m /  s) - (2 .3 m /  s) 

= (4.4  m /  s) 

Problem (4.8) �� 

)� y�yoc WA�I (20 mls) \A)� �� 21_p (200 g) 4.:iliS o_fi 

� 3 � I  J._,ll -)J 21Jj � w.ii) ' ( 0. 3 em) lA -.J� 4J� o fll jS y � 21 � 
.uc 21 �·· �1£ jjl - ::� ' .. _ II WI . . 

· � _p.-w � � _)  � 

2 2 2 V f - Vo = GX 

. )�1 � ofll � l;Aj �) -1 
.)�1 � ofll � wjil �� o�l kfo �) -2 

Solution �� 

. . .  ( 1 )  

(0. 3cm) �)..J.Jij3 )�I J.;..l� ofll 4-JS� �I 4JWI ) �  � : x 

. o J�iJI 4JWI � ul � _Ji...:JI 1.$ 3L..U 3 o fill �4J.ll � y.JI � : v f 
(20 m/s) 1.$3\.....U 3 ���';II �  y.JI � : Vo 

""ii( 1 14� 
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O - v5 = 2ax 

- v5 - (20 m /  s)2 a - -- - _ ____:____ _ ______::__ - 2x - 2(0 .3 x 10-2 m) 

= -6. 7 x 1 04 (m ! s2 ) 

v 1 = v0 + at 

- Vo - 20 m /  S t - - - ------- - a  - - 6. 7 x 1 04 m /  s2 

= 3 . 0 x 1 0-4 s 

M = P1 - P0 = Ft 

P1 = 0 , P0 = mv = (200 x 1 0-3 kg)(20 mls) 

= 4 .0 k.g ms-1 

4. 0(Kg ms-1 ) = F(3 . 0 x 10-4 s) 

F = 4.0 Kgms-1 = 1 .33 x 1 04 N 
3 . 0 x 10-4 s 

Problem ( 4.9) �� 

: � �yJI :iJU:J\3 �� 21�1 � � �'-:1)1 �� 01 �� 

2 
K .E = !._ 2m 

<0;( 1 1  5 );;> 
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K.E = p
2 

2m 

Solution �\ 

� � ��I t!l.bll � A..bt....Ji o� � �";I u_;.bll ul r-�1 � 

: �-')tl A..bt....J� .uc. �I wJ_,..:i LA Y.J ,�1 ��I uJ..):; 
2 

K.E = !_mv2 = mv 
2 2 

: .)c. �WJ-UlJ '(m) .)iW� r-\.WIJ �I � � u"il y� 

m2v2 K.E = --
2m 

P = mv 
2 

K.E =!_ 
2m 

. . 0 Lc . � � ·- -:II w . L . L :  WSl . uc .J . <.,?- � .. u . � J 

: T�J 

Problem ( 4. 1 0) � 

<Gts �� ��� ' (50 mls) IA.J� 4..c.� �� (20 g) � A...-�.J 
.o� � .)c.  u.fo.JI �6. � � (7 kg) 

. r-Jt...-:111 � �WI 4..c. y..u ..l.?-) - 1 

(1 . 5  em) IA.J� A.!� �WI �� I�J �WIJ o�l l$ ��":/1 o_,! ..l.?-) -2 

. �jill � 

Solution �\ 

� =Mf 
(mlvl + m2v2 ) = (ml + m2 )vf 

� 1 1 6);> 
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(20 x 10-3 Kg) = ��)\ � (m1 ) 

(7.0Kg) = �I yll.! �  (m2 ) 

(50 m /  s) = ��)\ �� (v1 ) 

.(Zero) �\ yll.! �� (v2 ) 

. f"Jl......,:ll \ � �\ yl\.! � ��)1 �� � (v1 ) 

: T�J 

(20 x 10-3 Kg)(50 m /  s) = �------�----� 
(20 x 1o-3 Kg + 7.0 Kg) 

= 0. 142 m l  s 

� ,��)\ � ylWl ���'il �yJI uc ;;_)t.p ufo �yJI o� -2 

: u�J , �w1 4..6. yJI 

v0 = v1 = 0. 142 m ! s  

�_,� u� (1 . 5  em) AJ� ��� �? ul � �4Jll �yJI t..al 

: u-lJ 1.J J � La I�_, . _;i....:J1 
2 2 v 1 = v0 + 2ax 

vg = -2ax 

vg - (0. 142m / s)2 a - --- - _____.:. __ ____:._ -
- 2x

-
2(1 .5 x l0-2m) 

= -0.67m / s2 

� 1 1 7� 
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4.c�l �_p.:i _)J w.:ll �I o_,£11 uc o.J� � 4..1WI o� � ��';II o� LA1 
: � o_,£11 LAl ,�L.JI o�';l� LJS.]_, 

F = ma = (20 x 10-3 Kg + 7.0Kg)(-0 .67m / s2 ) 
= 4. 72 N. 

t_,lll � t.J�I ul � 4..1;;.ill � (a) t.Jt....u.U �L.JI o).�)'l :� 
.(,?�l:Ull 

Problem ( 4.1 1) �� 

��� J_,�l Y4 ' U�I 4..16. � �fi � 0)_,� � (4 .3) �I 

.us� u� (,?�l ��� J_,�l � r.:l�� 4..l �_, �_; � ,�� 

(4 . 1 1 ) 4JWI ' (4 . 3) � 

� ut.:ifi.ll �J � (,?�I (UJ.J':ll �_,1 ' u�J'� (m2) __, (m1) u�l -2 

. (h) t UJ_J';ll 4..1:;-l.! f".:l�l 

o b e i k a n d l . c o m



Solution J,:JI 

: �y)l 

t.W = ME + M<OE 0 0 0 ( 1 )  

�� '-f)� t � '-i-'� (t.W) JS-.tll � �GJI �� ul �j � _, 

0 ( M< .E) � _pJI 4.!\..bll _, ( M .E) �ts.ll �1JJI CJA JS � �GJI 

MOE = t.KOE 

POE0 = mgh 

: .}� � b "1 , ��I J3¥ ¥4J.ll � y.JI :.�'j. 

: �ts.ll .u!\..b ufo �j u-k ( m) 4.tS _, (h) J_,�l t U:i) 

�\ = tU:i_)")\ \� u-k y._, �yJI .u!\..b �� 

�_,� � �ts.ll <UJ\..b u� ��� J341 c-a ;;  �4-a �� 01 J...! t-1_, 

0 � 

1 2 K.E1 = -mv1 2 

�gh - 0 = }_ �v} - 0 
2 

v} = 2gh 

: 1 jJ 
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: �� .J ,;; y.tl:w 1 As . :.,. ! � � .J�I ��\....4i .A;l � �t:i.ll � yJI _ 2 
(1/ 2 mv} ) �'1 1 J.J� ¥1�'11 �yJI J..!UJI 

(Zero) (jA;'il J.J� ¥1�'11 �yJI J..!UJI 

(Zero) �'1 1 J.J� ¥1�'11 �lS.ll �l..WI 

(Zero) (jA;'il J.J� ¥1�'11 �lS.ll J..!UJI 

(jA;')I J.J� �_pJI J..!llJI JS .)c. �')\ J.J�I � w� ���� .A;l 
�� � ;.� .)c. 4.!WI o� �� uYI y__,.tUI ' (he )� 4.!� u-lJ tiJ».J 

M.E = !::K.E : ul � 

� �'11 J.J� ¥1�'11 ��I.J 'U�.J� U;J.fi,l1 4.tS ul �J -->J ·�J � I�.J 

: Tjj , �')I J.J� �4-ill 4.c. �I ulj 

1 2 mghe = -mv1 2 

v f = -J2gh 

mghe = !_m(-J2gh)2 
2 

L:l.J� � t.;l , fo y ���� .A} U;Jfll � JS tt.i:i) ul �.J:l � ��.J 

. (h) )ii.J.l 
� 120� 
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Problem ( 4. 1 2) � 

. (0. 99 c) ljJL.i:J .UCY"l -.::..utS I�J lHjlS.l?J �_po.:lll � �) - 1 

'-iJL.i:J ' (1 .5 x 108 m!s) �� � � �_po.:lll � -.::..utS I�J -2 
J)l:.. ()A �� JJ� �!) .. ;;."' J,\ .�1 4JJS �) ' (2 .90 x 10-19 kg m.s-1 ) 

.�� �J y � 2l:i.!� 

Solution �\ 

ljJL.i:J Jly.JI ()A � Lo.S � J ,�I.e �� UJ�I � lA� - 1 
� 4...u.uull :i..J . I� :II � · : - ' lli 1 _-:_ 1� • �'J. 4JWI · lj  ' (0 99 ) � � ·  �� (' � J '+"'?'-' l).Q • (..), . c 

: ljJ� y. J '(r-__}aJI)�_po.:lll 

(9 . 1 1  x 10-31 Kg)(0.99)(3 x 108 m !  s) 
= �l - (7'r 

= 1 .9 x 10-21 Kg.m / s 

r-1�1 � ��I rJ .911 �WI �_r.uJI :J1 'J.j (P  = mv ) �J '-iJL.i:J 
. · 1  1 4...1W 4...u.uull 4...lwl . (..) '-i �· 

"1{ 12 1 )"> 
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m =  1 .9 x 1 0-19 kg.m l s  1 _
( 1 .5 x 108 m l sJ2 1 . 5  x 108 m I s  3 x 108 m I s  

m = 1 .67 X 10-27 (kg) 

Problem ( 4.13) �� 

;;_,! �� .US_p. .)c yj; � � (2 mls) 4.c� � (8 kg) � � 
, • � � • .-: t-:c:- ' I o · L>. I.:. I� �I A..l o� d -'1 · � q � h �.J � (.$", � � _) • y (.)A '-::? .J . � . _) 

(16 J) \.A)� ��J �-.?- A.Jlk u;J:lSJI yl..&J u-lJ _)��� I� ��� � 
4.5. · - 11 4..JI.l.ll I -':II . :.:-: . .. - '1 ..b:JI . . ,_ ;; ·� 1 . • � .  JS 6.lil � . ...?-' � . � � (.)'lJJ � y � � · � 

. _)��I .A: u;J:lSJI ()A JS 4.c Y-'l �) - 1 

. _)��� .A: u;J:lSJI ()A JS o�J �� -2 

Solution J:.,ll 

_).Jl.::- _)\.:i..;.j ,J-.-':;1 ri"' .. ,JI ..b..=JI � � U:P.JL.u l!i9y �I uJ � 
_)��� o3� .A:.J Uwl o� �.J ,�':;1 �I :iJ.JS j.Sy:. � � �I�J 

Y.J� u� ul � JS.ll A.SyJI � t� 0� :i ... J ... ·<' w.J__;.l:JI � �3 

. _;i...JI u-lJ 

. · . .  a.�L tS � � · l �� ( ) lwl · · 1 . - '  ��� .l...a.J • . .  -: t-:q · 1 L...a.J u::- . . _;.:o...w u . m _) l}ll-9J � _) • � u . .J 

u�U r-1�� ( v) 4.c �I ��J �I ()-A .J ( v) 4.c �I �.J �LU.a 
: � yJI AJ\.hll 

� 1 22� 
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1 2 K.E1 = -mv 
2 
1 2 K.E2 = --mv 
2 

1 2 1 2 t.,K.E = -mv - (--mv ) 
2 2 

16  J = ( 4 kg)( v 2 ) 

= 2 mls 

v + 2 m l s = 4 m /s 

- v + 2 m l s = O m /s  

0 l::,.:j\ • • . . . 'I l ':1 I :i..tSJI \1i \...,.l.w ' I  . ·.� . � :L.it:i\1 :i..tSJI · 1 1 . � � '-S'.J Cj .. .  � � � u '-i 
. �yJI �yJI 

Problem (4.14) 2J� 

Ajt.u.w - (4 4) "' =- t\ . 1 : :\ - � � . t : . : .  · 'I - 'I '- 21 � 
. � --->=" lSY � � -.J� � � � 

. (20 m) Lt. -.J� 
�I -:q . JS 1.;: .  ·. - : . 11 . t • :. t l �� � l - 1  . t,..S .Y-' (...)A (J;l-=1 (...)A � � _) • .J 

""" 1 23 � 
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y 

� = BO N  

I; =  40 N 

(4 . 1 4) 4JWI ' (4 .4) � 

Solution �� 

: (4 .4) �I �I.J 

(20m) LA.)� �b b � �_p.:l..JI �I � �� lS�I _ji_JJ 
, �1 _·:tl · . 1c· . L :: • ·. _ : 11 Ji-.tll .l..:.. . �. 1 � ,  : . · 1 1 - - 11 ' -lS_,... (.)A )?  � l)A � . _JJ u � � _)� � 

. � 0  _·: II I : . •. _ : I I I · > 11 �· 1 _ L ' I . 

. _;- __,... � � � u ('� (.)A.J 

W = F.d = Fd cose 

. �lj'J I �3 ojill � l».l �_,ljll �(8) � 

W1 = F1 .d = (80 N)(20 m) cos(30° ) 

= 1385.64 J 

W2 = F2 .d = (30 N)(20 m) cos(l80° ) 

= -600 1 

W3 = F3 .d = (40 N)(20 m) cos(270° ) 

= 0  
<. 1 24� 
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w = W1 + W2 + w3 = I 385. 64J - 600J + o 

= 785. 6  J = flK.E 
- 'I '- .l;i! � .. - · ··- 11 · 1 �� , .: -'1 L..u! �ts.ll 4.!\..lJI . .J . .  �-:q �1 _)� � � � u � l..j.J 

.
. <.,r � 

.�1 l..j.J� u:.:a}il uc �UJ) � l..j1 ,�1 

Problem (4.15) �� 

� . (7. o x  1 o-9 J) �w1 0� .; � jlll u.J� A.#-yJI 4.!\..lJI t4J 
Y w JY=JI ��� � � jlll 0J�I � _)JoJJ t4J r5. �I �I ;; ) yJI 4 .JJ 

. (9. 1 Jx J ()31 kg) l..j.JL.i:J 0J_Ar1 A..ts 

1 K .E = -mv2 
2 

2 2K.E v = --

m 

v = �2:E 

2(7.0 x 1 0 -19 J) = 
9. 1 1  x 10-31 kg 

= 1 . 36 x 106 (m I s) 

Solution �� 

: 1..j JL.i:J A.#-yJI 4.!\..lJI u1 �JJ r' ),r..JI 0-a 

� 1 25);>  
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Problem ( 4.16) tl� 

ul �J .. J�;;I �--' u-a r,.� �__,_,.111 wlc�l .l:\.1 :i...huiJ-:l u_fJJY. � � 

o_;JI .U_?....jl ��I Ji.SJI )� �) ' (4. 0 x 106 mls) �l .UC...}UJ J.-...:i 

Solution J,:JI 

�yJI 4jUJI � �__,Lu; 0_;__,�1 � J__,�l ) �� Ji..tll 01 �1)1 u-a 

1 2 W = K.E1 = -mv f 
2 

. · I I . L -: 11 � 1'\1 � \ .  . .  O:(I -:11 . u � . �  � � � -.r 

w = !_(1 . 67 X 1 o-27 kg)( 4 .0 X 106 m I s)2 
2 

= 1 . 34 x 1 o-1 4 J 

1 18 1 .0 J =  19 = 6.25 x 10 eV  
1 .6 x 10- eV  

W = (1 .34 X 1 0-1 4 )(6.25 X 10 18 eV) 

..;;( 1 26� 
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Problem ( 4.17) jj� 

-�1 0.1_;1. � (20 m/s) I.A)iiA �� � (2 x 103 kg) � o)� 

(100 kJ) I� 4..£ · - 'I AjUJI w......:.:9..i � · 1 I : 11 o w....ll � ·b �I o _) • � � � UA J"o'  -.J � l}l � 

o o-.J� �4-lll �yJI �Ji -1 

. : - '1 'I L 0:- � � 0 WI iW 0 1 '-..l.:....l 4..£ . - 'I AjUJI . -< -2 � 1..5"'. � ...)-Ul � _) � U . .  � � � (..}'l I 

1 2 KOEi = -mv i 
2 

o (lSY..1 0._.}-Q �ly.\1 ����) 

Solution �\ 

= !_(2 x 103 kg)(20m / s)2 
2 

= 4 X 105 J = 400kJO 

0 4..£ · - 11 1 .-:<>\.1 � (100 kJ) o WI iW · 1 � 0 � � '1r"" � -.J �  (.) • 

400 kJ - 100 kJ = 300 kJ -2 

= 1 7.3 m/s 

! 0 LO:- � � 4..£ · - 'I AjUJ\ . (300 kJ) 0 WI iW · I '-..l.:....l fj\ o y......a �...)-Ul � � � �  (j'l -.J � (.) · · � ' 

.:;;{ 1 27);;-
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Problem (4. 18) � 

4.c. A...a!l 4.J .. . 1 1- � .. ' (200 k ) .u..bS ; 1 .� �I · �\..! � .. ..� �_) '-S"'- • � g <::"'f" • (.)A • 
,0!�1 � (30° ) � �IJJ (200 N) tA..J� o_,i 4kl� ' (8. 0 m/s) tA)� 

W = F. f = Ff cosO 

dw df - = F cosB -
dt dt 

L.J� tA� I Y • •· 1 1  �w �� o .·:11 � ; 1 .� -< . ... . J L)A.YJ • • .YJ . <::"'f" I 

Solution J.=JI 

: E) ,l.c _,...11 .;1 0-jll � :t;WI _;;;.:; � 0<- � _;l;c _,. (:) ).>i..ll <)S.l_, 

dw -. = F v cosB 
dt 

= (200 N)(8 .0 m l  s)(cos30o ) 

= 1385.6 watt. 

Problem (4. 19) � 

J�)l �1 ili Wii.S I �J ' (0. 3 m/s) 4.c.� � (1 000 kg) � o).�.u) 
� ·- '1 W I� · · � .. 1 - �·:_ ·· · I �  �11 4.t:. · ·  ·11 -< ' ( 100 k ) � .. ..J �  .. � � u  . . .. '-r � � � g 

.�� �� ! 0_)�1 � �� 

.r;{ 1 28);> 
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Solution �I 

( P = mv )  � .J�I 4.DWI (.)4 L\j4-:l} � �tc o .J� �I A£ _rJI � 
.��� �1 4.c.Y--' (v ) ��l �I UlS � (m) � 

: 0� �I A£ _rJI � (.)4 )�I ul� J:?. )I � � 
Pear = mcar V car 

Pman = mman vman 

mcar Vcar = mman Vman 

mcar Vcar 
Vman = 

mman 

= 
(1 000 kg)(0.3 m / s) = J(m / s) . 

(1 00 kg) 

: 01 ':?1 

Problem ( 4.20) 4.1\..ww 

� (Iooo kg) 4=J:6 �� o� U.J:lJi t.J-i 0A O.J� 4.c� 0fo 01 � � 
. . . :: 1\.:JI . . I(' . �  (.)A �  

I .-:1-:(' � 1 .-; 0 . . .  ( • \......uj 0 w L.:.. ll •._ II L l...w L.:.. ll I . . .  I� • \.S 1 �1 - 1 � C"":"' _ftf-' (..) � .) � c.r- f' � �.J c.r- � ..JC .) (..) • 

. (20 km/h) �Y".J ' (3000 kg) 

yli:JI � oj)_,ll 0� oJ-;:..J :i.;S_rJI �\..bll �.Jl...w :i.;S_rJI �\..b -.:.u\.S I �J -2 
. AJWI o� 0A J}·:JI 

Solution �I 
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\:j _-:II o U L.:. II ··- 11 -� (P ) · � . �_,..... .) .. � �yu _.r- T . .. 

mN VN (3000 kg)(20km / h) vr = = -'------'--------'----
mr (1 000 kg) 

= 60(km / h) 

1 K.EN = -mN vN 
2 

= !_(3000 kg)(20 km / h)2 
2 

1 1 -mr v2r = -(3000 kg)(20 km / h)2 
2 2 

v - (3000 kg)(20 km / h )2 
T - (1000 kg) 

= 34.6 km / h .  

� 1 30� 

-2 
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