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Chapter Three 

4-s�\j ;_;lJ\ �\_;! 
Force And Motion 
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Problem (3.1) �� 

:��I ��)I��� �k � ��I �I t!Y� uts I �J 

3 2 3 X =  t- 4t + t 
.�� (1, 2, 3, 4) Oj� �j ���I �I t!JA �� -1 

.(t = 4 sec) J (t = 0 sec) �j.ll l»! ��� �I �ljj �� -2 
.(t = 4 sec) J (t = 2.0 sec) ;;_;Jill�� �jWI:kyJI �� -3 

x(l sec)= 3(1) - 4(1)2 + (1)3 = 0 
x(2 sec)= 3(2)- 4(2)2 + (2)3 =-2m 
x(3sec)=3(3)-4(3)2 +(3)3 =0 
x(4 sec)= 3(4)-4(4)2 + (4)3 = 12.0 m 

& = x( 4 sec)- x(2 sec) 
& = 12.0 m -0 = 12.0 m 

- L1x V=-/).t 
& = x(4 sec)- x(2 sec)= 12 - (-2) = 14.0 m 
/).t = 4 sec-2 sec= 2.0 sec 
v = & = 14.0 m = 7. a( m J /).t 2.0 XC S 

Solution J:r..ll 

-1 

-2 

-3 
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X = 4- J2t + 3t2 

Problem (3.2) �Low 

: �t.;)l �� � 4.S� �_?... t!JA 0ts I�J 

LJ.4jll � �_?.JI �� � lA ,�lj:J� ( t) J _)tu.'l� (x) �ill � 
Y t = 1 sec 

Solution �\ 

dx d 2 v(lsec)=-=-(4-12t+3t ) dt dt 
=-12+6t 
= -6 m /  s 

X= 50t + J0t2 

Problem (3.3) �� 

· tu'JII ;iJjt.-J.llli : · ·'I - 11 '- � .. . .. J � _)� r...s- �� 

: �I ,�lj:J� (t) J _)tu.'l� (x) �u:3 � 
. -) J'll �I �lj:JI J)L;.. � � jl.JI � y.JI - 1 

. t = 3.0 sec LJ.4jll � � ��� �y.JI -2 

. t = 3.0 sec LJ.4jll � �kjl.JI t) .... .u.ll -3 

Solution �\ 

. t = 33 sec .J t = 0 �jll 0,t;l � �jl.JI �y.JI - 1 

_ x(t=3sec)-x(t=0) V=-------

/1( 
..;{70� 

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



x(t = 3 sec)= 50(3) + 10(3)2 =240m 
x(t = 0) = 0 

v = 240( m) = 80 m Is 3.0(sec) 

v = dx =50+ 20 t 
dt 

v(t = 3 sec)= 50+ 20 x3 = 110 mls 

a= dv =20m I s2 
dt 

-2 

-3 

Problem (3.4) �� 

.UC. _p ..:Uts � ()4 j � _, , �Cj t_) .. uuu u.fi..JI ()4 A.s yJI ) . .1! I� 
(160m) I.A.J� �� � ul �-' '(50 mls) �J �� � �) '(30 m/s) 

:�1 
.)�lt_J.....W-1 

.(30 mls) .UC_p L�,.,_,,.,j � _} .. b£11 4-!.fol ��� �_,11 -2 

.(30 m/s) .UC._p ,�,.,_,, .,j ul �J u.fi..JI ()4 .JL.6:ill ��I ��I -3 

Solution �I 

-1 

2(160)m 

""71 � 
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�v a=-
�t 

�t = �v 
=
(50-30) m Is 

a 5.0 m!s2 
=4.0s 

v 30 mls 
(-- - ----a- 5.0m/s2 
=6.0s 

1 2 x=-at 2 

= !_(5.0 m/ s2)(6.0)2 2 
=90m 

-2 

-3 

-4 

Problem (3.5) ti.......t 

�� � � w!_,ll .; � 4£p. � uiJi:,J (F2) J (F1) ul:i� 

: �')I ·- :II 1- 4..:i..Jt:i 4..c r..F �� . � 
1\ 

v = (3 mls) i 

- 1\ 1\ 

F1 = (2N) i +  (-6N)j 

4..72� 
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Solution �\ 

'-fJL.i:J � ;;_;_:,.JI L>_,ill t� ul .)J '-i�� .cllj u� �\:3 �� 4..cY'l ul � 
�G.. 4..lb O�J ,�1 '-fJ� �1 A.c_JL.i:J 01 .)J '-i�� La ��J ,�1 

.JJ�I l;J� u�U .)] li�_;J �J ,�t.:i.ll l;J� u�U � Special case 

- 1\ 1\ 

F2 = (-2 N) i + ( 6 N) j 

Problem (3.6) a.l� 

�I � ' (3 . 1 )  �I �I ' (2. 0 kg) .u.IJS �J� .)c ulyy u�� 

(120 !. 2) o I� b L.i:J .cljjj � . m s .J .J ... 

. ;;�)1 � �� �� �l: (F2)�t.:i.!l ;;_,ill�) - 1 

.(F2):i_,ill o4-=iiJ )� �) -2 

y-ax1s 
..,., 

__. F,=20N 
,..........�............, ------tl It-----t"'�--"',.. � x-ax1s l....,_,r----11 ,.. 

_h 
Fz 

i=12 m/s2 

(3 .6) 4..1WI '(3 . 1 )  � 

<.73'? 
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- -F2 =ma-F 
- 1\ 

F1=(20N)i 

1\ 1\ 

a = ( -12 sin 3 0 m Is 2) i-( 12 cos 3 0 m Is 2) j 
1\ 1\ 

= ( -6 mls2) i-(10.4 mls2) j 

1\ 1\ 

ma = (2.0 kg)[( -6 m/s2) i -10.4 m!s2) j] 
1\ 1\ 1\ 

F = (-20 N) i+ (-12 N) i-(21 N)j 
1\ 1\ 

=(-32.0N)i-(21 N)j 

= �( -32)2 + ( -21)2 = 38 N 

tan( B)= F2y = 21 N = 0.656 F2x 38 N 
tan( 0) = tan -J (0.656) = 33° 

�74)-

Solution �� 

- 1 

-2 
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- 1\ 

Fx =-32 i 
- 1\ 

Fy =-21 j 
· -::..Jt.::JI )1 . ··� � I ·. I I · \..! 
· � �� �.JY U, 

Problem (3. 7) JJ� 

)..kJ � J�� J_,.b � � , (ft3,F2,F1 )1.5�� ' (3 .2) �� �l:i 

���� �� '(50 N) .)}11 :;�1 )� �.J ,(12.0 kg) .uts :;_}� 
�� w';ll:JI . .J · -' · La..a J!1 :; WI 1.1.1 t t.....w • -< · � (F ft ) · � ·: t 1 '-:? U..J->:: .J � .J • .J 0-.J->:: � • 1 , 2 � __,... 

F3 =20N 
F3 =iON 
F3 =30N 

F2 =30N 
F2 = 30 N 
F2 =30N 

:��� 
-1 

-2 

-3 

Solution J.=.,.ll 

&2 ------++?1--t-t--.....--� x-axis 

(3 .7) :UWI '(3 .2) � 
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I ft = F1 - F2 -F3 

= 50 - 30 - 20 = 0 

_ _;i....JilfJ� �L:JI o� � t) ..... u.\1 01 �J li.:.� � ��J 
: r�J L».JL...JI (x,y) o4-=i'il � u\...lj (F1, F2) ul �..fol-2 

_ IF F1-F2-F3 
a = -= -=-----=--=-

m m 

= 10 = 0.83(m / s2
) 

12 
�L...JI �� � �_,.JI �� uk wfo ul � (F1,F2)�\..:J\ o� � -3 

: �]lj.:.����J'� .l:a��uk 

(30 N)cos(B2) + (30 N)cos(B3) =50 N 

(30 N)sin(B2) = (30 N)sin(B3) = 50 N 

( 1 )  

(2) 
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cos(()2 ){(30 N)(30 N)} = 50 N 

cos(()2 )(60 N) = 50 N 

50 N cos(()2 ) = -- = 0.83 
60 N 

()2 = cos-1 (0 .83) = 33 .6 

Problem (3.8) JJ� 

�t.S:i::..l ;; .� .US ' -ll� ·I.S..a 11 -:: t • • (79 0 k ) .ul:lS J '-..jC 'i ..r _)=loo � , • u .._r, '-" � . g � . 
'�.J�I.J i..:-lC)Lll 0.t: �yJI �t.S:i::..';l J.a� )� �� . (470 N) \.A)� 

.(3 . 3) �� pi 

Solution �� 

� x-axis 

(3 . 8) t!WI ' (3 . 3) � 

.i..:-lC)Lll .)c. �J�I �.J�I _»il:i ;;� � : N 
. .Uj__, _,I i..:-lC)W �)l l � ;;� � : mg 

4..77� 
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]k = f-ikN 
fk 470 N 

Ji k = -::::;- = N (79.0 kg )(9.8 m!s2 ) 

= 0.61 
Problem (3.9) �� 

#I �  w£lyl � WjlS_, ,(1 1 0  g) #I�� �lb.JI �I �� 
.�jlJ ul � ' (15. 0 m) lA_J� �L.... 

��';;I I o_,! )ii.a �) . (6. 0 mls) �lb.JI 4...l::&ll ¥1i�NI �y-:11 WjlS I�J -1 
-1·::1 1 � \"\\ . ..llh.ll . '. � .. . �'--�__,., .. � .. .. �.J � 

.#13 �� �lb.JI 4..l:i5.11 l.>f.l ��';;II J..,� )ii.a �) -2 

Solution J:t..,ll 

�� y-axis 

-+ � N 

-+ mg 

(3 .9 ) 4.1WI ' (3 .4) � 

..;;(78);;-

: (3.4) � pl 
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- m - fk = ( -1 .2 2 )( 0. 1 1  kg ) = 0. 1 3  N 
s 

fk = 0. 13  N 

Jk = J.ikN 

N - mg=O 

N = mg 

fk 0. 1 3  N f.ik =-= 
mg (0. 1 1  kg )(9 .8 �) 

s 

f.ik = 0 . 12 

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



Problem (3.10) �� 

JjlA lS� .)c (5. 7 m) �� .)cl.)J � (15. 0  kg) � � �J� 
�� JjWI 1.5� li.:�_,_jl tw.J;/1 t-4! � ,�l.S:b.;/1 �.:lCJ (B)�JIY. 

. (3 . 5 ) �I .)J �I '(h = 2. 5 m) 

.�ll5J� .)c � ui � �� ojill )� �� -1 

. F ojill ��� oj4JJ � lj�l �I )� �I -2 

�m · � (B) 4..J 1 ·· 11 w . .. 1�1 ··-: 11 �� w . .... · '· -3 . �J .. J Y � .� .. �U'O 

(3 . 1 0) AJWI '(3 .5 ) � 

Solution �\ 

- · t·�n �I 4..JS · 'I ... <la..JI ob.J"";/w · '-113 F- o .·:t1 · i · I 11 · - 1 �J mg � .... . � l...>"'"'" • •  c..>-: � u � _,.. (.)A 
. (mg sin( B)) uc O.J� 

�80)1;;> 
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F = mgsin B = mg( �) 
= (15 kg)(9 .8 m I s2 )(2·5 m ) = 65 N 

5 .7 m 

Wp = Fd cos(B) 

Wp = (65 N)(5. 7 m) cos(B) = 368 J -2 

\j '"1 LAS J - 1L w . I· '" 1 1 . L - �I �I . 1 - .'tii ·1 (....Wlu.JI . 1.1\ _yJJ __P.-J • (.)oil .. � u . . _)C � u . (.)A .J 
: uc 0 _)� � .J J .J..l.!l f'\.J;lll � � 

1 Joule= 1 J = 1 N.m = 1 kg m! s2 . m 

Problem (3.1 1) �� 

� '(53 mls) I.A.J� �.b.� �l�j 4.c� � ( 102 kg) A..:i.tS � 
(2 0 I. 2) 0 I� ,_ Ltii . I .. -:�I .!jl.iJI . .  m s .J �.� Y. ... 

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



wt:iJ'il o � �� ·· - � · 11 1 11 �1 -3 . � . _J! Y. 
� 

� . 

. �.)h\.+i � (4. 0 mli) )�I L� J}il yl.bll �� -4 

F = mii 

= (102 kg)( -2.0 mls2 ) = -204 N 

vJ = 2ad 

d = v
J 

=
(58 mls2 ) = 702 .2 m 

2a 2x2 

W = Fd = (-204 N)(702.2 m) 

= 14.33 X 104 J 

ft = rna =  (204 m)(-4.0 m!s2 ) 

= -816 N 

Solution j.:l..ll 

- 1 

-2 

-3 

-4 

Problem (3. 12) �� 

· � � o) �� � .J..l � ��� .u!lb � (_)lJWI 0� u.J_}lS.ll 

. (9.1 Jx1(J31k�r.;.JL.i:J A..:ltS �) w.Jc ljj ' U.J�I �y..u �� ' (67x10""19 J) 

1 K.E = -m v2 
2 

2 2K.E v = --
m 

Solution j.:l..ll 

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



1 

= [ (2)(6. 7 x 10-19 J)J2 
(9. 1 1  x 10-31 kg ) 

= 1 .2 x 1 06 mls 

_ A A 

F1 = ( 3 N) i + ( 4 N) j 
_ A A 

F2 = ( -2N) i +  ( -6N)j 
Problem (3.13) 'J� 

:�'1 1  �I � u�y..JI ut.:i_,ill ��I 

. ( 1 kg ) .uts � � �� _J 

� o�JI � jy-.J r-1�� �� � oyyJI oyill � � � - 1 

� t)-uull �� .J o _,ill � o�l_, � � � - 2 

Solution �I 

A A A A 

= (3N) i + ( 4N)j + (-2N) i +  (-6N)j 
A A 

= (JN) i  + (-2N)j 
= �(JN)2 + (-2N)2 = 2 .2N 

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



� '-:-l-?-yJI �I _)�I � (Fnet) A ! .  0 ... Jl 0 _,..! 16. i I .;; �I �_,I jJI ul -2 

: �""';I �I .)c. \AJ�j 

tan () = 
Fnet , y  

=
- 2N = -2 

Fnet , x JN 

() = tan - 1 ( -2) = ..:..63 .4° 

Fnet = ma 

a = Fnet = 
2.2 = 2 .2 mls2 . 

m l kg 

\A.)ii.a �_,lj � (.jl (Fnet) o_jill .)c. � �W � (a) tJ ... .ull o�l �� 

. '-:-l-?-yJI �I _)�I ca ( -63 .4° )  

Problem (3.14) U� 

. (3 .6) �I �I (4. 0 kg) .ubS L5_,� � .)c.  � �� � 

y-axts 

1 1 N 3N 

(3 . 1 4) A..IWI ' (3 .6) � 

�84� 
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. o�)l � JJA.J r-1�4 �� t)-•.u �) - 1 
. t)-uull o'-?:ii.J )� �) - 2 

Solution �I 

;i , _-; A  . I�L 1 . �- . · l  � . .. . � 11 ·: t l · l � (3 6) �I · 1� � 1 -cr-:-- .JJA.J r . � � u .. � t....S.YJ u . . � 

(\ (\ 

= F cos B i + F sin B j 
(\ (\ (\ 

F1 = (3N)(Cos 0° ) i +  (3N)(Sin 0° ) } = (3N) i 

: _;';I __p-:JI � o�)l 

(\ (\ (\ 

F2 = (14N)(Cos 30° ) i +  (14N)(Sin 30° )} = (12N)j+ (7 N)j 

(\ (\ (\ 

F3 = (5N)(Cos 90° ) i +  (5N)(Sin 90° ) } = (5N)j 

(\ (\ (\ 

F4 = (J JN)(Cos 180° ) i +  (l lN)(Sin 180° ) } = (-l iN) i 
(\ (\ 

F5 = (1 7 N)(Cos 270° ) i + (1 7 N)(Sin 270o)i = ( -1 7 N) j 

5 5 5 (\ 

Fnet = I Fn = ( I  Fn,x ) i + ( I  Fn,y ) J n=l  n= l  n= l  
(\ (\ 

= (3N + 12N - J JN) i + (7N + 5N - 1 7N)j 

(\ (\ 

= ( 4N) i +  ( -5N)j 

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



Fnet a = -
m 

1\ 

(4N)i + (-5N)j (1 I 2 ) · ( 1 3 I. 2) � = = m;s z + - . m s J (4 kg) 

l a l= �a2x + a2y = �(l mls2 )2 + (-1 .3 mls2 )2 

= 1 . 6 mls2 

-2 

.).c. �� �  �yJI �\ _)�\ (':A (8) �__,lj t)-�1 � �--' 
: _;'l l �\ 

Problem (3. 15) �� 

� u- �')l ul.nlJI �__, � ;;� (1 .2 x 103 kg) � ;;yU:. 
e:! _) ;; __,! �I , ;; yl.l:JI � ;; y j.JI �j _,.-jl � I  �I � _) ;; _,.! __, 4J j__, � uj\ _;JI 

. 4-A �I j�--' ;; yl.l:JI 

Solution J,:JI 

I!:Jt;;."; wl �� ,;;_;l.l:JI uj__, ;;__,! �__,Li:J .).c')l �J (F) ���� �j ;;_,.! )� u! 

: �t::JI l)J � u�\.! � ;; yl.l:JI e:!) �)h.J\ ;; _;11 j�J 

F = mg 
. (1 .2 x 1 03 kg) = oy\..1J\ 4.1JS �__,I....U (m) : � 

.(9. 8 mls2) = �_)')\ �jl;J\ t_)t....u �__,t....u (g) 

�86> 
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F = (1 .2 x 103 kg)(9.8 m /  s2 ) 

= 1 . 18 x 104 N 

: EJ 

Problem (3.16) � 

._)J y._..JI l;A 4:lcY"l oJ�y ��_, '� � ' (80 kg) � �:U� � 
. (6 km!h) 

vo = 0 

- 6 km lh - 6 X 1 000 I v1 - 11 - m s  
3600 

= 1 .67 m / s  

�v vf - vo a = - = --=---
�t t 

= 1 . 67 - 0  = 0.42 m / s2 . 
4 

F = ma = (80 kg)(0.42 m /  s2 ) 

= 33 .6 N 

Solution �I 

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



Problem (3.17) �� 

,0!';/l .)c '-f.:J.JAC �J �';/1 � � �  ' (3 x  Jo-4 kg) � � o.fi 

..l:w=JI · � I ·· 11 WiL � WI 11 1 · - 4.:J � ..::..ut..:i ' I • .,. LU 1 - - ' - :.! � � �J y . � .) � (f. � � . . ..r ...r- .) � � jJ 

y axis 

1' I 

T cos B 

0 (3 0 7) JS..tjl �I ' (J r) .:J_,.-.IIJ 

oofl ���� t!.:J o� )ii.a �) - 1  

0 �I � �I o� )ii.a �) -2 

Solution J.=JI 

I 
I 
I 
I 
I 
I 
I 
I 
I 

<---�----�&-----�-----7 a F b X�� 

I mg 
I 

\V 

(3 0 1 7) �WI ' (3 0 7) � 
: ul � (3 0 7) JS..tll �� 

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



;;_pyJi lS_jil.l �� u4£yJI t� ul � (b) � �Ull (abc) �� �l:i 

: � 

Fx = T sin B - F  

FY = T cosB - mg 

T cosB - mg = 0 

T = mg = (3 x 10-4 kg)(9.8  m /  s2 ) 
cosB cos37° 

= 3 . 7 x  1 0-3 N 

Tsin B - F = 0 

F = T sin B = (3. 7 x 10-3 N)(sin 3 7°) 

= 2.2 x Jo-3 N. 

. . .  ( 1 )  

. . .  (2) 

Problem (3.18) �Lw 

:. · ·w . .  < J� · 1"'' • (1 2 1 07 1 ) lA Iii-a :i.e Li9l · .-:< 11 w� YJ:! ..r .� . � . X m S _) � .. U.J� 
u.Jfiill 21� l j� (4.5 x 10-16 N)IA)ii.a u.Jfiill � �j_J-QC ;;� 
l jJ u.Jfii/1 �� �I �j_,_JI �WI )ii.a �) .t;i!l (30 mm) �� 

. (me = 9 . 1  X 1 0-3] mg) .u.IJS ul w.Jc 

�89� 
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1 1 y = -at2 = -(F /m )t2 
2 2 

X 
t = -

Vo 

Solution <.WI 

· 1�1 · .... t:i · Li  .<-: · • .-:(' 1"'1 1 t l.......U.II ;; _·: II · 1 w . •  � U � UJ� .J J __,... U . 

1 ( 4.5 X 10-16 N) 30 X 10-3 m 
( ]2 = 2 (9. 1 1 x 10-31 kg) 1 .2 x 107 m ! s  

= 1 .5 x 10-3m 

Problem (3.19) JJ� 

\A � :ij� �1 � 1 1- (50 k ) .uts � J �I . I ·  =- II w ..l.:.. 1 .) .. .. .) � g � . J .  � .. . J 
. (0. 5) '-i-'� �1_, �);;1 � �\.Sb.':JI J.a� ul � �l ,( 10 m) 

W = F . d 

Solution <.WI 

4! __,y...JI 4 . .bla...JI 0-a o�4-:,l � J__,i:-JI �I 

�90� 
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F = fk = f-ik N 

= (0.5)(50 kg)(9.8 m /  s2 ) 

= 245 N .  

W = (245 N)(JO m) = 2450 J 

Problem (3.20) � 

LA .J� �31 Y. � �� � li� (1 0 m) LA .J� AJ� Jib �y Gp...uJ 

�\ Wi� \j\ �\ o� · J �\ l · > l\ W ..l.:.. l ·· ··��� � · '-1\ � · (J �o) . � ..r J . � � . J · �  0.L.>-=' �.J! J 

. (20 kg) �y.J\3 Jihll �\ 

Solution �\ 

(3 .20) AJWI ' (3 . 8) � 

. (w )  .JA Js,1JI3 �y.JI uJ3 ul �_)l ' (3 . 8) �� J.a� 

:� 3 JJWI � �ji.JA ufo �y.J\3 �I uk ;;  yyJI �I ;; �I �y uJ 
F = w sin B 

= ( 10 kg )(9.8 m I s2 ) sin ]5° 

= 25 .36 N 

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



W = F . d = Fd = (25 .36 N)(JO m) 

= 253 . 6  J 

Problem (3.2 1) �L...­

�tSb.')l o� k� �I . �l �j (20 m) till) ()<� (2 kg) � � � 

� o =-� · �,.,u 1�"1 . ll: ' .-:- �ts ljl :iJJSJI :iS. . .  <w -: 11 I.,? ,...>'-'l • � _) � • f' .. U:l-=1 � __)-I-ll ' ...>='- l..l"'-' ...r 

bK.E = K.E f - K.E0 = F.d 

I 2 I 2 · (1 2)mv 1 - (1 2)mv0 = F.d 

Vo = 0 

v1 = (8 mls) 

d =  20 m 

m = 2 kg 

(112)(2 kg)(8 mls)2 = F(20 m) 

F = 
64(kg)(m I s)2 

= 3 .2 NE . 
(20 m) 

<01{92� 

. (8 mls) 

Solution J,:..ll 

: ljj 

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



Problem (3.22) � 
. L,b tiJ .L � (30 . ) o � � .  (3 104 k ) 1 .-:1-:C' tb,_t...,t .. . .. .. 

(..)-'1 .. • • ..Y"" mm .J .J x g � �� 

. (3000 m) �l (200 m) tUJ) 
. �}1 1 �jWI � tb.L.tli .U¥ '-i�l �� �.Jl - 1  

.�1 o� .) �jWI � tb.L.tll t6sl6! .. ,\ �I ��I ;;.J.llll �) -2 

L1Y = Y2 - Y1 = (3000 m) - (200 m) 

= 2800 m .  

Solution �� 

: � 0./_;.bll � WI� '-i��I.J (N) tb.L.tll � 0./_;.bll � �.J ;;__,! �� 
N = mg = (3 x 104 kg)(9.8 m!s2 ) 

= 294 X 103 N 

w = F. L1Y = F L1Y = N L1Y 

= (294 x 103 N)(2800 m) 

= 823 .2 X 106 J 

P = F. v = N. v  

v = (2800 m) = 1 .55 m/s 
(1800 s) 

�93� 

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



P = (294 x 1 03 N)(1 055 mls) 

= 4 056 x 105 watt = 4056 watt = 613 hp 
746 hr 

Problem (3.23) �� 

J� •J!'il (';A (25°) �.JIY. JjLA 1.$� �� �j (25 kg) .ut5. L3.J� t!� 

J,aWI t!.:� \jj 0 (209 N) lA.)� JjWI � �jly ;;� :i.,l.  aJI J,ak 

(1 5 ) lA. I� A..!� .. .:li....::JI 0 0 m .J �.J 

Y ( L;.J.:li....::JI uJ.J) L;.J.:li....::JI � o j4JI ti '-.?�1 �I _y. LA - 1 

Y J,aWI o�l '-.?�1 �I _y. LA -2 
Y JjWI �I ��� �I �.:��1 ;;_,ill .U�I '-.?�1 �I _y. LA -3 

Y L3.J.:li....::JI � o j4JI ti '-.?�1 .}SJI �I _y. LA -4 

W1 = F 0 d = F d = ( 209 N)(l o 5 m) 

= 314 J 0 

w2 = - mgh 

h = d sin 25° 

= (1 0 5  m)(sin 25°) 

= 0 063 m 

�94� 

Solution �\ 

: _y. J,aWI o�l '-.?�1 �I -2 

I :0 : u. �  

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



w2 = -(25 kg)(9. 8 mls2 )(0. 63 m) 
= -155 J . 

w3 = o 

�_;.JI o_?....iJ J...c 0-<> �\.1\ � I� �-' '� Y�_JAC u� �I u'i ��_, 

. ;; _jill ���I 

= 314 J + (-155 J) + (0) 

= 158 J .  

Problem (3.24) JJ� 

\A)i9..., G� �� �) J� � (27 kg) \A).l9..., � �I.e t!� 
I 1 1 i.....Wl:l.l "Q�';/ 1 �-: . .  � 11 � (32°) � I . . � ;; .. �tj A...c (9 2 ) lJA1.l . · r...r lS__,............ �-' .J � �-' . � . m 

�I _):JI .(0.20) '-i-'� �\.Sb.')l �� ul£ I �J �I � �WI o__».il '-i�l 

F cosO - fk = F cosO - J-ikN = 0 

N - F sin 0 -mg = 0 

. (3 .9) 

Solution J,:..JI 

. . .  ( 1 )  

. . .  (2) 

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



(3 . 24) AJWI ' (3 . 9 )  � 

. . .  (3) 

: c) � (2) -} (3) U.:::.yJ 

F cos() . -- - F sm () - mg = 0 
Jlk (cos () . J F -;;; - sm () - mg = 0 

F = Jlk mg = (0.2)(27 kg)(9.8 mls2 ) 
cos() - Jlk sin () cos 32° - (0.2) sin 32° 

= 71 N 

W = Fd = (71 N)(9.2 m) = 6.6 x 102 J 

4:96)o> 

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



Problem (3.25) ti-.. 

<..S� � �� � �! �t:i 4.c.� (6. 0 m) 4.!� t!J (50 kg) � l3J� 
�-' l3_,�1 � �tS:i.::..'i l �� ul.S ��� ' L}!�I � (30°) �_,lj � 

: �I .(0.20) <..S�I 

. u.:o_;ill l� �';.'"'JI o.Jill - 1 

�I �I .J-A '- , 4.S __;..:JI oli ...,J o _;.j .JA o _,..! _?�I .J-A l3_,�1 l.JjJ -2 

(3 1 0) . tC' > tl . 1� :1 � .. �I · · �I . . � � (.jJ lJJJ � 

(3 .25 ) 4JWI '(3 . 1 0) � 

F cos e - fk - mg sin e = 0 

N - F sin 8 - mg cos8 = 0  

Solution �I 

. . .  ( 1 ) 

. . .  (2) 

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



�I _)c (N) ojill )� � � (fk = Jlk N) uc ( 1 )  r-!.J 4.H.x . .JI � �yj 

: _;'11 

FcasB - Jlk N - mg sin e = 0 

N = F case - mg sin B 
Jlk 

. . .  (3) 

: � (2) � (3) u'll �yJ (F casB - mg sin B J F . B B O - sm - mg cas = 
Jlk 

F case - mg sin O - Jlk F sin B - Jlk mg case = 0 

F(casB - Jlk sin B) = mg sin e + Jlk mg case = mg(sin () + Jlk cos()) 

F = mg(sin B + Jlk cas B) 
(case + Jlk sin B) 

W = F R case 

(mg R casB)(sin B + Jlk cas B) = 
case - Jlk sin e 

(50 kg)(9.8 m!s2 )(6. 0 m)(cas 30°)[sin 30° + (0.2) cas30°] = 
cas30o - (0.2) sin 30° 

= 2.2 x l03 J 

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



wg = -mg f sin e 

. � �I . . �I ·. _ : 11 �1 -2 . Y. 0.J U.J.J Y. � 

= -(50 kg)(9 .8 m/s2 )(6 .0 m)(sin 30°) 

= -1 .5 x 10-3 J. 

Problem (3.26) �� 

' (2 9· 105k ) · . .-: .( . 11 :iJ:iS. � 1 .� ' .l 1 �l.....a.ill u 0� :l....U\.......a.! u . X g � ...r-' c-:"' .Y Y. . .)A � .. . .)A 
Y Lt... lJ#. _yJl A..fi �I :i..§U:JI � \..., . ( 1 1 . 2 km/s) � .)-UJ t4J .J 

K.E = !_mv2 2 

Solution �\ 

(m) : � ��� :iJ:iS. �) u-Q� 
(v) : � �.)-UJ.J 

: � � A..fi �� :i..§U:JI ufo .211� .)c 

= !_(2 .9 x 105 kg)(l 1 .2 x 103 m /  s/ 
2 

= 1 .8 X 1013 J. 

Problem (3.27) �L.­

�';; 1 .)c � 21\.S:h')l H� F .)c j...?..JA (m1 = 3. 7 kg) A..:iliS � 
_);JI lfjy.c � � (m2 = 

2 . 3 kg) A..:iliS _?.\ � .b.Y..JA ' (30°) �31Y. 

. (3 . 1 1 ) Js...:;JI 

.m2 3 m1 �I ()A JS t)..uW�1 -1 
..l::u.:;JI . �I 0 � w ..l.:.. 1 -3 . .. -r Y � . .J 

..;;(99� 

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



(3 .27) 4JWI ' (3 . 1 1 ) � 

Solution J,:..ll 

y axzs y axzs 

+ ��. 

I 
I 

N I \ II\ T 

T 
- - :;. - - - - · ... 

� ... 
x axis x axzs 

� mig cos () 
I mig � : \1 m2g 

mig sin () 

(3 .27) 4JWI ' (3 . 1 2) � 

..;( I 00 );;> 

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



. . .  ( 1 )  

k 1- o :. ,� 1 1 ·:ll � · 1  o..:J� �I "t.:ill . .. .  · "\j o:: • •  L-: . �j � Y .Y'-' r...S __,... U lj .J -.r UJ ..»l UJ-l � .J 

w4Sy t� L1 . (a) t-.Jk.Ul� �I y� �b lj.J'u.ij (x-axis) ..l.:I.I.J 

: � (y) j�l � r...;_,all 

. . .  (2) 

. . .  (3) 

. . .  (4) 

: ul � (3) 4.bU1 .) (4) 4 .. bUI �� 

"" 1 0 1 );;> 

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



m2g - m1g sin e a = _-=.. _ ____;:_ __ 

(mi + m2) 

(2. 3  kg)(9. 8  m!s2 ) - (3 . 7  kg)(9 .8  m!s2 )(sin 30°) 
= 

(2 .3 kg + 3. 7 kg) 

= 
4·4 

= 0 .  733 mls2 
6 

� (m1) �I ul �� La I�J )ii.JI �y �I t)-� ul �1_,11 0-a -2 

.���  .)! � (m2) �I Lal ,���  .)! 

= (3 . 7  kg)(0. 733 m!s2 ) + (3. 7 kg)(9.8  m!s2 ) sin 30° 

= 20.84 N .  

� 1 02� 

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




