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Problem (1.1) JJ� 

�y_»9.)1 rJWI r'""l 'i) JA LA_, ,o _,ill (.}ll'-:1! o..b.. _, JA ( uJ �I) ui I'" _,h...JI � 

A..:Sy _,i .diji.too..b.._, JA (uJ_»ill)_, '"Isaac Newton uJ.»i L5�)" w_,�l 

.o_,ill �'"�to� .cll� �-' ,��i o..b.._, �-' 
Solution �I 

F=ma 
o..b..J Jh .d.cyJI � uc o.JlF JAJ ��I tJ···� (a) ,�1 ill m � 

(sec) ��)I (.}ll'-:l!o..b..JJ '(m I sec)� .d.cyJI (.}ll'-:l!o..b.._, ui �-' ,�)1 

: t ) ..... �I u.fi..: 
a= �v = (m!sec) = (m/sec2) 

�t (sec) 

o)� b). ..... A:l � ( 1  kg) \.A)� ill � _;JI o_,ill u\.! �-' 

: ui �-' 'uJ_»ill 'i) �LA ( 1  m/ sec2) 

F = ma 
4ii;.':,o (.}ll'-:1! o..b..J (JJ�I) J �):l LA 1�_, '(kg.m /sec2) JA (JJ��) u�J 

.�)1_, J_,.l:JI_, �\ � �y _# ,��i �J 

Problem (1 .2) JJL..w 

o _,...9.)1 U..C o .J� � _, , �I _,i Ul.bJI (.}llt.;J o� _, � ( J�l) ui I'" _,L.,t...JI (.).A 

� _, � (.}llY§ o� _, � J_,...:;JI �) � cll� � _, ,�1 j'jl � �-'� 

.��i 

Solution �I 

W=F·r 
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.;;_,ill � (F) : � 
().4 �.J� � 4..1WI _,� lili_, ,;;_,ill ��� � wkc �� �IJ)'I � (r) 

: u�1 ,�\j)'l .; ;;_,ill y� J...ah uc o.Jl:c y. (Jr.Jt!) ,4..1�1 

1J =(kg; Jcm) 

4.!� (1 N) I.A I� ;; .. >(::J • . .. ��La tbii �� ·"; J il.JI �� · \..! .ub 
.) _J! ....»J � .. .J, -' 

. (.), .. ..J 

� L».J �_,ljll )� ().4 �tJ\ ()4  �";_, '(J�I) uc o.Jl:c Y, ,(1m) I.A)� 
� (-.?��\) �t.jill y�l �h y. �� :Jl 2ll� ,�lj)'l �-' ;;_,ill 

.(r) ..J (F)���� 

Problem (1.3) a..l� 
�WI ()4 � � �� '(1.0 g.m cm-3) ':?-'L.i:J �wl 4.!L:lS ul i"�l ()4 

4.!� WI i.....il ·--:11 l�u , (1 0 3) 1 • --­. i" .. �(" . . em � 

4.tS..II 
�t:iSJI =-­

FI 

. Mass 
Mass denszty = ---

Volume 

M p=­v 
M = pV = (1.0 g.cm-3) (l.Ocm3) 

=1.0 g 

Solution �\ 

. (CGS) i"t.j;j-) 1�_, 

..;( 12� 
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u� �--' ' (1.0 kg m-3) '-i--'L.U o:-WI 4..!\.:i.S � u� (MKS) wl�__, f'U::J � L.l 
: '-i--'L.U (1 x 10-3 m3)�� wl� � �14..1::& 

M=pV 

= (1.0 kg m-3) (l.Oxl0-3m3) 

= Jo-3 kg 

. �� :i...uu · .. �11 wll..&ll · k � �� 4..!\.:i.S · � -:11 :uj�l ·l ..J.::oJ 1� . � �...»"-' � � . Y UC � � u . .J 

�-- wl�)l 4...J;j\ � f"��l__, �lfll � � 4..!1.::&11 ,�1 ,�1 

w�j.£..Q J)L:.. CJA I.Aj�l__, wl�)l �.,?""���)I 0b·;,"·, wl L.S -�� 
:UWI � . j�l __, wl� __, CJA � L. __, �'-:!_»ill wy...s.ll 4:t! � � 

p = A 4..!1.::&11 

M=B = [Mt �� 

V= C = [Lt �� 

A == Ba . cfJ u�l__, 

: _)�I �t:i ,�WI 

u-u1 � (/3) L.1 ,�I_, (1) uc o.J4c _y.__, (B) _JI.li.JI u-u1 JJ...,:i (a) � 
�_);.lllli__, 4..!1.::&11 uc � � L. I�_, ' (-3 ) uc o)� _y.__, (C ) ).li.JI 

: -)�\S j��� 

A= p = B1. c-3 

= [A1J [Lr3 

Problem (1.4) �� 

� .. ( ) 4..:i.tS - . ·- l u · - 'I :iJlhll . j�.'Jrl � .I�: �� ' �--' m � � ..?'-' uc �-.F-' r. 

<00( 1 3 �  

( ) :tu\J :i.e . v . � 
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Solution J,:t..ll 

A..fi yJI :i..!lbJI uc � �I �y)l 4.H.�I ul f' _,k.JI � :UWI o� � 3 
: � Kinet ic Energy 

1 K.E = -m v2 
2 

: :.��\ �� lli33 ,.ucY"l (v) ,21�1 F.l 4.tS (m) � 

[K.E] = [M]
I[L T I]2 

= [M] [L]2 [ T -2] 

Q = k A (T2 - TI ) t 
d 

a = 1' f3 = 2' r = -2 : ul 1.$1 

Problem (1.5) �� 

· � ,4..ul.J · .. � II ww...s.ll :.w�\ . L L � � .L l�u �lE . .. .. .. � .. . � .... �� . .J 

.Conduct ion �jlll J)L;.. :utu.JI o)yJI � : Q 
.Thermal Conduct ion Coeffi cient lf)yJ\ �jlll �� : k 

..;( 1 4;;.. 

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



.�_,:lll �4- � o)y:JI �-.J..l: T2 • T1 

. � jlll 4..9\.uw : d 

Q = [M] [L ] 2 [1] -2 

k = [M] [L] [1] -J[K] -I 

A= [Lf 
T [K] 
d = [L] 

Solution �\ 

= lf) y:JI � jlll J..,k.... 
�jlll c-6 

= o)y:JI �-.J..l 

� jlll 4..9\.uw 

..l�'; �.JLuw ufo ul � .Y-'l:!';l w_;bll ..l�l u� :i ... .l ... ·a ;iJj�l ufo �.J 

�';1 w_;bjl 

[M][ L] 2[rr2 =[MHLHrr3 
x [Kr 1[ Lf[KJ [ Lr 1[TJ 

[M][ L] 2[ Tr 2 = [M][ Lf[rr 2 

Problem (1.6) JJ� 
AJU:JI · ·· ·;II tuG · . . �II :i.J..lh..JI To·;.':,';;! d�'JI :i....J .1:.·. · �� <...? � '-.r" � �J;:-"-' Lj . . . ...)=-' {' � {' 
u� LJc. '(I) ��� -.J\..j:J � �.J ( R) �.J� lf_jl.::..:i oyl..l.) ���� 

� \.iJI � WI WI 0� G..l . L ( .... l .... A.:W tuG -�'1 AJU:JI . .J '-,?" J J � t"" .. y=> . � .� 

R = [M][L] 2[1]-3[Ar2 

E = [M][L]2 [7]-2 

I -c [A] 

Solution �I 

: � � .Jt:iJI ..l�l 01 f> �� l;A 
: � ���� 4JU:J\ ..l�l �� 

: -.J�I ..l�l T�l.J 

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



[M][L f[Tr2 = k[A]a [M],B[Lf,B[Tr3,B [Ar2,B 

= k[A]a-2,B[MJft[Lf,B[Tr3,B 

a - 2/3 =0 
a = 2f3 

2f3 = 2 
f3 = 1 
a = 2  

[M][Lf[Tr2 = k[Af[M][Lf[Tr3[Ar2 

[M][L]2[Tr3[Ar2 = R 

[A]2 = 12 

k = l : �  
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Problem (1.7) JJ� 

ll::..:JI �� 4..ii':;l :i..Jjl.J ·. · �II wl.J...SJI · · · · _-:n �w')l :i..J · 1:. ·. .__.._i..., �I r- � � .. .J-:f"' � l.)-Z- � ' �..r=- r-�- r-
: ( SI )J.J.lll 

�t:lSJI ,�t:lSJI '�.J')I �j4JI t.JLuW ,4.c_yJI 'LraYI ,�1 ,��� ,J_,_.bll 
. �� _;JI , o .Jiill , o _,9JI , � __,.l)l 

Solution �\ 

�I ].4)\ � .1:1o._;.ll �I 

Quantity Symbol Unit Dimensions 

Length J�l L meter L 
Area �WI A m2 L2 

Volume �I v mJ LJ 
Speed 4.cyJI v m/s LIT 
Aeeeleration t.JL.Ull a mls2 L!f! 

Mass :i..tS..II m,M Kilogram(kg) M 
Density �t:lSJI p klgm3 MIL3 

� __,.l)l �t:lSJI (M I I.!)/ (ME) 
- -

Specific Density 

Force 0 _,9.ll F N ML!f! 
Power 0 .Jiill p Watt(W) ML21r 
Frequency ��fll f,v Hertz (Hz) TI 

.;;{ 1 7 };;>-
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1-F = m.a 
2-F =Gml m2 

r2 

3- v = v0 + st 

4- v = v0 + dt 
5- x = x0+vt+(l/2)dt 

1- Newton law= F = m.a 

Problem (1.8) 1J� 

... .... ... . '"'t.! : (_)J .J:!-l i.J J-l 

: I" WI y� lJ � u_>il! 

Solution �� 

( �"l I_, �"l I) � � ul ..b._, ��1 uP () � "l , 1 ... y· .. ., u_,.it:ill I� u.fi..:l � 
: .2lJj c_r.. �tJI c_r.. � "l 14-J J , u�.J� 

: ��� w__rbjl 
- m F =Newton = kg2 

s 

m.Ci = kg � = [M][L][T-2] 
s-

ti..l l . .. . . •l..iJ • . � (_)J .J:!-l i.JJ-l • i._Q � 
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G mi 72 = (N.m2 kg-2) kg �g = N m2 kg-2 kg2 m-2 
r m 

= [M] [L] [T-2] 
.� l�J u�WI..! ,b�l3 t\�3 �';1 w_;hll '-:?.J� YAJ';1 w_;hll 01 '-:?l 

[L] [T1] IAJ�l3 (ml s) 4.cyJI wl�� lJ-'l\1i.J �4-lll 4.c_;.uJI: v 

[L][T1] LA-.)�13 (mls) �yJI wl..l..:...y, lY'w.J ��..U:�I �yJI: v0 

[L] I.AJ�l3 (m) J)::JI wl�� lJ-'l\1i.J 4.c_,.biJI 4JWI � :  s 

[1] d�l3 (t)CJAjll wl..l..:...� lY'�U 4JWI � f"yJ\ l_>A)\ � :  t 

[L] [T-1] 
[L] [T-1] + [L] [T] 

: YAJ'il w_;hll 

: u,Q./'1 1 w _;hi I 

.. . A.,J"'•a 
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Li..,\�1 JA �)\ 0__;.1\J ,JI_y.JI I� � (3) (y.lJ _;4. .b. .)J �� I� 
-.J��� �1 :ijlu..J\ wl.b..J � lYltli �� (s) :ijlu..J\ � ':J� (d) �ly.J 

(3) AJ)WI t"" �_)JI � �)�J (4) 4j)W\ .)) t�)�J '[L] tA��1J 

- 2 5 - X=Xo +Vt+(l/2)dt 

.�14 ... y>•o J#. �1 � 

J_,.bjl wl.b..y, lYltliJ ,��\�I��\ �4-lJI :ijlu..J\ � : x 

. [L] tA��1J (m) 

J '-'\ wl.b.. t1i ,� · - ·: 'I - ... -1\ 1.- u ·: q :GJI.iiJ'il :ijlu..J\ � · .J-"'-' Y. lYl J � � � '-F"' � . I...F . Xo 

. [L] tA��1J (m) 

. [L][T-1] tA��1J (m!s) lYltliJ �4-lJI :i.cy.JI: v 

. [7] o��1J (s) ,,.j\.;J� lYl�J �)\ : t 
. [L] IA���J(m) J_,J:JI w\..).:..Y.lYl�_,:G.Ij';/1: d 

: 01 � lili_J 

[L] o��1: ��\ w_}JI 

[L] + [L][T-1][1] + (J/2)[L][T2] o��1 : ��� w_}JI 

J-#. U�\.x..JI oli u1 �1 ���\ w_rbjl �J� 'i ��\ w_rbjl u1 � I�J 

_4'J'. 0 

Problem (1.9) 4J� 

o� f"�l ,���� �� .ill_,! �1 � _p .. \tl JA �y_»..9]1 w'i�\.x..JI 0�'a·i.':.\ 

..:L 11 . ... -1\ 4..t5. '(l )J .lll\1 J .L .. I ,k.uuJ\ J .lll\1 :u�h..a ��'i :iw .1::11 � � _J . y=> Y.JC .. . _J . Cl �....>-""-'-' 
. (g) �-.J�\ �j4JI t)....U ' ( T) o.b..l)l ���� �j '(m) 

...;{20� 
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A 

(1.9) :UWI '(1.1) � 

Solution J:Ji 

. (1 . 1) �I _):JI 

�j�l t)-uW JJ3W � lf:JI ,J3� :;�1)1 (��ill) ;;_)3..JI lJ..->j � : T 

.(g) �_j'}l 

( z) �� Jyb 0-" � JJ3bl � o..).=o.l)l :;_)3-lll 0-"J 0� � 01 0b·i ... i fjJ 
,�_;3 u� u-l! e::� JJ3bll 1� �) :1! '(g) �j4JI t) .... .w3 (m) J3�1 4..l:iS.3 

1"--1 :o..).=o.l 11 :i..J�ill · · t _ �� · 1 1 --�1 • J�c· 1 • •  :., ��� A....WS.ll · �3 y . . l)-Q_) � UA� L}Q � � Y.>.1 ..,r � � � 

:J� 
7' za b c oc m g 

� yy '-:?ill � \..ll9Y-A r-� � c1l� .JA (a,b,c) (LJ-'Wl�l) �� U...l.�:l ... d3 

r-� � ,:;1}.� u-lJ �WI Jr--i u'll Uc� '(T) 0-"J � �� J,aly.JI 

: �) '-:?1 ,:u�w �'11 w__;.h.ll � oy1.1:.11 J:l�\:i.JI uc � ��'11 �� 

�21 �  

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



T= k[Lt [M]b [Lt [T-2t 
T= k[Lt+c [Mt [T]-2c 
w__;hJI � � � � �';1 w__;hll � w� �� �ly.JI �) �1_,11 lJ-'l 
w__;hll �o�))l w�l ��� �';1 w_;.hjl '-:-l� ui � 14J3 :�';1 

.�1)1 li3LU � � ��Y � �i ui -ill���� ��Y ��� 

: ���_j 

�� �__;hll � m�1 w�l � ;;13L.o.JI � r� ui u'll 0b·; ."; 

. a, b, c ( �1..,../JI) ��� J:!�� 

a+c=O 
a=-c 

1 = -2c 

I c=- � I 
I a=+ ; I 

b=O 
1 a=-
2 
1 C=--
2 

: :J ��_j 

J3'JI IY'JI ui �i 

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



�� J3�1 � o..l..::..l)l ��.:ill r.;_)3..l.ll �)ll.r- � ._;11 :u�Gt...JI �-' 
Periodic time of the Simple Pendulum. 

Problem (1.10) JJL-

d.��� :i...J . 1 · �1 t..WI �� �11 • �� � A...ww · .. �q �� =:11 wl..l..::.. Ts\.7,\ . �..J-""-'-' _,... lJ'l � ..):U'Y •. �..J::-"-' . _,...... .J l.5 
: �';I w';;�Gt...JI � W.:IJlll wl..l..::.._, L3191.7,;; �j_, �_);.111 o� r-� r-�1 

1- F = -k X 

1- F = -k X 

· .� .. �1 WI w�l · ·tj . 1Y J::-'-' t . . UY 

Solution J,:JI 

r-1�1 � y).h.J13 ' (k) W:Clll ��� AJ_):. � �-' ,21� u_,.i\j � I� 
�) :u�Gt...JI l.JA �1_, .W.:Clll ��1_, wl..l..::.._, :U� LA.��!_, wl..l..::..)l �_);..i r-� 

F k = --
x 

: l.r ;; _)4c- � W.:Clll 

;; w.c ·"' · � ·�11 �. 1 · � ··· 1w 11i (F) ;; ·: 11 ·l · Clll Jl ·· .11 • Lu.J � IJS _) • __r v J;:-'-1 u .J v J;:-'-1 • L/'l _,... u lJ'l _,........ -.r .. . .J 

N = kg (mls2) 
:l.r-

= [M][L][T-2] 

<0(23� 
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: J�I 

x = m = [L] 

..l::.:i! tl...::... I ;;.� � (F) ;; .·: t 1 ·l ' I � "� tJL.JI ;; l.::J"ll · � . • _), ...r '..,? _,.... u 1..5"'. ..J:!-Ul-l • _) • . 

wi�J ,(.).at::J I Jly.JI  � �� o_fij _.Y. ul �J ,�WI y41l 03� u�u y. I :U 

�(G) �t:i.JI �) � Jly.JI I :U 0--a J}-;1 ,.__HJI � 4-\l.c _;JI �__;-hll 

· �';I I - �11 ' - �w .cUe .. _-:q . � ..J"'-'-1 � � �...J � 

m1 m2 =kg kg= [M] [lvf] = [M]2 

<0{24� 
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K -2 2 k -2 = g m 5 m g 

Problem ( 1.11) �L....a 

(MKS) f'll:LJI .) ;;_jill lYlljil o�fi JJ�I �_p.:ij j��� �� f'� f'�l 

�(CGS) f'll:LJI I� .) ;;_jill ;;�J �I LA '(CGS) .f'll:LJI .) 4-}j� LA .)J 
.l.A_ft�l 

1 N = kg!!!_ 
:/ 

= 1000 gm 100 em 
52 

= 105 gm em 
52 

Solution �� 

: (MKS) f'l.l::J.) 

: (.) �IJ �� I�J '(CGS) f'll:LJ wJ � .)j _;.JIJ 'lJC .)J 
"""25 � 
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( m ) 5 em 
kg 7 = 10  gm 52 

: 0J � 1 �_, (l.J:11.l!l) � (CGS) r\.J;.i _} L,U�I �UJ _;JI :;�)1 �i 

1 N = 105 dyne I 

·'I .·: .-:··11 �-�� �-·11-b . �..r-' � _J • 
..r-' .Y.-' 

. �1 �1_, �I JWI- d 

Problem (1.12) �� 

: 0-a JS � 4.DWI � � 
.�yJI riill_, �yJI oJ__>�I- a 

.�yJI �_,lfi.li_,�_;.JI �� - e 

. 4..., j)IJI w�L=JI �I __r;:o.� -cl\j � _, 

Solution �� 

:�I (.).11�1 t.J;.ii � J_,.bjl wl�_, ��)I J_,l.� Jly.JII� 

(FPS) , ( CGS) , (MKS) 
a - 1 ft2 = (1 jt2) (1 yd I 3 ft)2 = 0.1 1 1  yd2 

b- 1 in2 = (1 in2) (2.54 em I 1 ini = 6. 45 em2 

c- 1 mi2 = (1 mi2) (1.609 km / mi)2 = 2.59 km2 

d - 1 m3 = (1 m3) (1 02 em I m i = 1 x 106 em3 

Problem (1.13) �� 
6 ' 

(6 3 7 in ) LA. . u w........:...i:; .< · :; llc ···· �c· =·, · • "}I . . x v m y=- f LF --> . �._)S.l � lJ-'=1--> 

� wl�)fi.l����):Ji ofll�� �-a 

� �yJiwl�_,lfi.l����}JI:;fli �L..w��- b 
� �I wl�_,lfi.l� �� �}11 :;_fiJI r.--::.. � �- c 

..;{26� 
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= 2;rR 

= 2(22 17)( 6.37 x 1 06m) 
= 4 x 1 07 m = 4 x 1 04 km 

= 4;rR2 

= 4(22 I 7)( 6.37 x 1 03 km )2 

= 5 . 1 0  x 1 08 km2 

= ( -/;r I 3)R3 

= [ 4 ( 2 2 I 7) I 3] ( 6.3 7 x 1 0 3 km / 
= 1 . 08 x 1 012 km3 

Solution �� 

: �.J';;I ofll �-a 

Problem (1.14) �� 

� ,:.�\ :i.c_J-UJ � � '(3. 0 x 1 08m. s-1) lj.J� ,:.�\ :i.c_J-UJ ul G.Jc. I�J 
: 4..jj';/ 1 wl .b. _,11 0-" 

."41::J I r-�- a 

."4'i::J�I �-b 

a-

= 0. 98 ft Ins 
4..2T'? 

Solution �\ 

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



(1 m= 3. 281 ft) J_,.kjl ul.l:o..Y. �\.:i.JIJ �� u-a � �J �y.:.:. wlJ:..:..)WJ 

�Y"I )� AJ� ._clljJ '�'Y'"a 4. .. bh.JI , ·· ,_;·au (1 s = 109 ns ) L>-<>)13 

.lS_j...l ul.l:o..J 4..;� �I o� �1->?--J � lili3 ,�_,lh.JI ul.l:o..)� uy..::JI 

b- 3 x l0Bm l s = [ 3xl: s m J [ J03
m
mm )Co�� 

ps
) 

=0. 30 mm l ps 

Problem (1.15) JJ� 

· · '·1w A.:iJ(j · 11 4...wu.lw .. . 'I · · 'I ..) - ·' . ·:11 AJ · ·· . jjl d 'I � . � . � ..J?-l (...$", • • � � � (...$", � Y""-' � '-:? y 
.U -� · · --� � .. · · ·:11 A.! · ·· jjl d 'I · l LAS "'�'I � _) (...)-<l � .. J-l-" � Y""-' � '-:? y u · � 

�ly. L, ,�1 �I 0-<> � J�ly. '-:?�1 �I usJJ .'-f�l �� 
. ._cllj �I � � J.}JI � r-5. 3 � ._cllj � 

/ 
A / 

(� Moon 
"'-"" { Earth 
\ 
\ 
\ 

\ 
', B 

' / .... 
'r--. \ 

\. .. _/-

(1 . 1 5) �WI '( 1 .2) � 

Solution �\ 

. (1 . 2) �I .):JI 

Sun 
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�_, -�_}JI J� _.).J� �� 4. ,�1 J� �.A) ..... -} _.J.J.li �_.)�� ul r-� 
ofll � J� �� � o�l_,ll O..J_,jl �j � ysl O..J� tl.aj �� �� ul 

o� u).! � _, . � r-�� � yS1 0� � ( J.i.UI _, _)�I) r-�� u).! � _.) � 1 

�� �4J -)J �� �� �4J � (0) �_,ljll �� �� � o�y)l 

.( 1 . 2) �� )::JI (0) �_,ljll wlj �� �jS �..J�I_, 'lf�l 

: 01 0'j1 �.)1 

Ts = 27. 8  da 

Te = 365. 3 da 

Ts �� � JS.ll � _,11 

T1 lf �I � JS.ll � _,11 

Te �I Jy.. � .ftJ JS.ll � _,11 

(27.8)( 365 .3) = ------'-
(365 .3 - 27.8) 

If = 29. 5 da 

. . .  ( 1 ) 

. . .  ( 2) 
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Another Solution .ft.\ � 
� ul�l � - 11 • 'I .� jl..Wci.J l:Ul! , L ' lj � � · ·:11 L....a · 1 l.Uci.J • ...r _y;:>o-J (.);!J ..r . J , �Y .. � -.J U -.J • • 

: 4JJ�I 4 ... bu� �� tJ-u.u uc __r.aj 01 ob'·"·, 

.�)11 J_p. �I JL....a � � .JA Crm) : 2;) � 
�JJI l.J7.l �WI y41J (j� u_J-iUllliJ y��l o) uc __r.aj ul �:)bl·"·, L:ul � 

: l.J_J-iw.l lli J �I J 

. . .  ( 1) 

. . .  (2) 

��4-JI tJ� 01 � ��J �};;1 l.J7.l Y��� :i..b� •( 1) 4JjUI 0a 

: .JA (g) �};II 

= ( Re J
2 

= 9 81 -2 (6.37 x 106 m ]2 
am g . m.s 8 rm 3 .84 x 10  m 

= 2. 7 X 1 0 -3m .S-
2 

..;;(30� 

. . .  (3) 

. . . (4) 
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J.S �I e»il __,! � �� :U __,y..JI __, '(T ) '-i _)J..lll � )\ uc � ..?11 ��UI __, 
: �yl..lll 

T = �4Jr2 rm = 

am 
= 2 .37xl06 s 

2 37 106 lmin 1 hour 1 da = . X SX X X ---
60 s 60 min 2 4  hour 

= 2 7.43 da 
(\�ll .. ::.1\ - � � Y'J 

: y. �y.ll fjj (2 9. 5 da) ljJ� lj�l �I ul �J 

2 9.5 da - 2 7.43 da = 2.07 da 
Problem (1.16) �� 

� o..l..:l..l__, o_JjJ �J_j�\ � L»i_jj � '-i.P �WI �j.::.. ul w__,y..JI � 
o_Jj :i..tS__, '(1.0 u) ljJ'u.i:J �J_)�I o_Jj :i..tS l.Jl w.Jc. q� ,�__,';}\ 

.(16.0 u) '-i--''u.i:J �}11 
. r-1 y:. ffi� �WI �j.::.. :i..tS �I - a 

� � , (1. 4 x 1021 kg) '-i __,� �WI � ul by .. Jl ��...a :iJ..:iS ul w.J..c ljJ - b 
.�m �� � � u�_?.JI �� 
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Solution J,:.JI 

: (m) lj.J\..,.ij �WI� o�\3 �__?.... 4..tS 0J 
a - Th e mass of one molecu le of w ater : 

m = (2 x lu + 16 u )  (1 .66 x 10-27 kg/ u )  

= 2 . 99 x Jo-26 kg 

b - Number of w ater molecules in th e ocean is : 

1 .4x l021 kg 46 N =  26 = 4.68x l0 molecules 
2 .99x l0- kg 

Problem ( 1.17) JJ� 

� :UWI k� (AU) !) .. �\.J astronomical unit�\ o�)\ w� 
l"'_,k..JI �.J ' (1 . 5x l0 8  km) �jllll '4-.J � y..l� lj.J\..,.ij.J �I.J �}:1\ 

4.c:. y.u 0C � u1 � � ' (3 xi 0 8  mls) y..l� lj.J\..,.ij � y-:::..ll 4.c:. y.u u1 �� 
.�L...:.. �j P.J � �..l JSJ �� o�)l ui�Y. �y-:::..ll 

j m = } X } o-J km 

1 AU = 1 .  5 x 10 8 km 

1 min =60 s  

Solution J,:.JI 

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



J.O x 108m ls = ( 3 .0x 108 mJ( 1 x 10-3kmJ( AU J( 60� J s 1m 1 . 5 x  108 km 1rnm 
= 0.12 AU/min 

c = 0.12 AU / min 

Problem (1.18) �� 

,:i..cl..J fo �� r\J;j � � � �)� :i..cl..J :i..c� � J.J� r�1 

->":!()��)I � r5. .-AI)I r�l � o.AI3 :i..¥� )� riUj :i..cl.JI c) �__,! 

) r-1� l.H� �jll �L;-.:u.il � l.fo ul ob'"'i � :i..c.L.JI o� � � 

-��:Lj)lll w�i..a:JI �I ��\.:i 

Solution �I 

12 x 60 = 720 min 

� �.A_):.:W ul � _;JI r-L/'11 �� �) � 1 �3 r�l � o.AI3 :i..¥� J� '-:?1 
.L.� (720) y. �I �)I �J :i..cl.JI o� Y.J\:ic � 

Problem (1.19) �� 

:U�1 wi.J�I � k� ut.S ��� . (5. 98 x 1024 kg) �}II ;;_fill�� 

:Lj)lll w�la:JI �I� �_pu :U�I wi.J�I �� � rS .(40 u) �_pu 

�� 

�33};-
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N m = M 

N = Me 
m 

e 

Solution J:JI 

:01�_)1 
:LlS.ll · �� A..ts · M . � l)-Q.J . e 

_o.b.l)l O.J�I A..ts k�: m 
. � _j)U :iJ fi-JI ul .J:ill �I �.All : N 

1 u = 1.66 1 x 1o-27 kg 

N = Me = 5.98 X 1024 kg 
m (40 u ) (1.66 1x 10-27 kg / u )  

= 9. 0 X 1049 Q{OmS 

· U 

Problem (1.20) �� 

I�J . (7.8 7 glc m3 ) ��� 4J� t4i3 ' (9.2 7x 10-26 kg) ��� ;;.J� A..ts t4i 

,d,o�n � ui.J�\ t�3 JS.,SJI �3P ��I � O.J� ul \.i....:::.ftl 

-�1 

Solution j:JI 

· 4 .. H� � �I :iJ\jSJI · • . ·1 WI�� ·'- · Lo.S -1 . 3 
.. uc- � u � ("Y"'-'" � 

.;;{34� 
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M Mass of sing le atom P---- -

V Volume of sing le atom 

M V =­
p 

= 9. 27 x 1o-26 kg = 1 . 18 x 1o-29 m3 
7. 87 x 1 03 m3 

.(Sf) �WI �\..l;illlli3 �t:lS.ll �\.lJI �_p:lll �.?.-l ul � �jJ 

: � ... bU lli 3 �Y.J u. �;; fll � ul � _,h..JI � -2 

=[ 3(1 . 18 x 10 -29 m 3 ) / 4;r]}j = 1 .41 x 10 -10 m 

d = 2R = 2. 82 X 1 0"10 m 

�35);> 
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