yi iV\: 2.84 cm.
j- mi{e: I604 m-
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a = 2a.-Y wmls
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1. Vector A has a magnitude of 29 units and points in
the positive y-direction. When vector B is added to A,
the resultant vector A + B points in the negative
y-direction with a magnitude of 14 units. Find the mag-

_)
nitude and direction of B.

N
O
+
O
\I
L
S
AN

NA=24

7. A plane flies from base camp to lake A, a distance
of 280 km at a direction of 20.0° north of east. After
dropping off supplies, the plane flies to lake B, which
1s 190 km and 30.0° west of north from lake A. Graphi-
cally determine the distance and direction from lake B
to the base camp.

A 24

g;\‘lo mn ;L%o
(X) fofal - Ax + Bx (x) A
= ACs0 t+ Bsin® 25
= 230 s 20 10 S1m30 o
= 16311 ¥m < 2 s
(W fotal = Ay + By
= A SN0 + Bcsz20 J
= 230s5n70 <190 Cco530
= 260-3 Kim
R=JOH «7  § @ ()
= 310 Km (7Of

= 57./



L =

L L N & T L
10. A person walks 25.0° north of cast for 3210 km. How far
due north and how far due east would she have to walk
to arrive at the same location? 2.\0 ke

VX =vCos 26 %

= 2.9 Ki

Vg = VS}Y\ 14>

=3.10 55
=13 Kwm

18. A map suggests that Atlanta is 730 miles in a direction
5.00° north of east from Dallas. The same map shows
that Chicago is 560 miles in a direction 21.0° west of
north from Atlanta. Figure P3.18 shows the location of
these three cities. Modeling the Earth as flat, use this
information to find the displacement from Dallas to

Chicago. %(‘{Ovn'up
[X)—(—,; 7?30 cosE-660s5m21 24 9
=526. Em q, P

(D += 7305n5 + 560 @s2! <
= ;Bé- U wmi

R = mL-P CY)+2 v
=233 mi

@ = ',’O/VJL_)Q_'L_
X+
=U#5




25. The best leaper in the animal kingdom is the puma,
which can jump to a height of 3.7 m when leaving the
ground at an angle of 45°. With what speed must the
animal leave the ground to reach that height?

‘bmuk =K_23;§

= Q{O 3% @2
2

1
3.F —"—LVD Ei(/\'vlée
~ leez
. - 2
37 ._,K\(ox z/)
—

2
M :\!ozx_v’\'
ve = lZ.\ w/5

29. A brick is thrown upward from the top of a building
at an angle of 25° to the horizontal and with an initial
speed of 15 m/s. If the brick is in flight for 3.0 s, how

tall is the building?
\P 3 5 Vo — \q\,ﬂ( <
@oce T i _ _ Lkl
e DY =Vegr— 4ok
g Up= Vess 25 =\o 81n0%+ ’%6'\'2
- \sx2~°\c}>\ }
e =’|95m29x3——%>d0>(3
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‘1‘ S(},';keqiz; ) —?25 w)
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~Jyxd aLatt J
\E; e.i 2 LX)
Y = Qe 5?\«3.\
i e wb
é—é ~x =25
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Tt is not the nature of an o bject to $1LoP once sef in motion,
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Newton’s ASt \qw statesmat:

J:Aw okg_')ed' moves with a velocil-& tHhat 1o constin masn\\-ug

and direchon. MV\\CSB o wown 2Z€vo pek «Pavce ac‘['s oh i',-.

~* Mass and TnevrHiq = gl ANA 0 Us b SHSNZ NPT} o
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Sute of Motiein e called zTne rtia.
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D e R AN OE VRt ly R e
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- Vechos™
.—) i_E o 6? ma CN) WZ—JU\JDJ&“

TIMS CaV\ loe aV\afszeol +o -</ O(/y/i)(;);&./‘ = .J

EFx = max Nk /)
o G
ZFz=wmag  (IN=07225Lb)

Gt foe: 0

=>Tht$ |S a mu‘-ual -/'orce $etl'wn Z'Ob.JCCI'% where //ew "0”5
Law o-P svawl-a'l-mh is: -
05\3 \s’\))

7 Fg = G pim alwags attva ction.
G = wwevsal,ﬂ\ravrl'ahov» consl‘ r\’-“o-»"‘wb o
3
=667 %10 N-wt (Kot + 2. o‘oﬂ(s}ed\ffwwul




J\&V

RIS ) - S
*Wcla(l\‘\’
oS
9;7 W= m 6’ ea\“”‘“’)
g Do =GME o a.Q mls" pea- eavth surface.

ret
7 \ o
5 6\5’) & maob\. = ' 52 m/st(,o;\)\ubc\\osﬁs\wl)/dﬂ\\&d)ﬁ\d-u*

\ : . |
Cpsun=zumlst P0Gyl A




u-2
Nutons 3" (g

1 o h '
C’i’;fﬁ;ﬂ'l For eacl achow, There ;¢ eq,uaL baf Offasi‘/-f’
- - =
'ﬂ‘:(z,="FZ( 2F=0

Exe:U-5) o = Tt

S, _ N\:?Ek
a) a=" 55129’“?“ i &
ZF = May -
3b _-:?EGM
=3a"-(-.-l.|3m/;

b) F/V\W\ =-3N

C) Am :?
{_; = WMQAwn
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Ex:W-a

a)a=2
< F -ma
V(Sé'lm@:; yKa

S0 = 3.35 mlg®

b) oX =26m
Vo = W%
t=2?
S 1>x=vo++J_Za+"
26 = 0 + L (3.35)(4)
>+= 2.365

C) V=7
V= Yo+at
= o+ (2.25)(3.3%)
=172:0 m/_9

Ex U-1lo \
—m& —Wo =UoN
W =2, 032"’)/51'14})
<E =ma
T —mo, =wma

T = & 4+ ™MQA

3€

J?) e =72 I')é a=-2m/ls*
£ F =ma
T—W\S:V”\q

= wg + MmQ

= Yo +(Vl)("2)
= 32N/
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» EXAMPLE 4.13 | The Sliding Hockey Puck

GOAL Apply the concept of kinetic friction. y

n Motion
| ——
PROBLEM The hockey puck in Figure 4.24, struck by a hockey stick, is given an I—x

initial speed of 20.0 m/s on a frozen pond. The puck remains on the ice and slides
1.20 X 10% m, slowing down steadily until it comes to rest. Determine the coefficient
of kinetic friction between the puck and the ice.

Np=0

Vo=20mls , \h-0, DX = l.2x10%m

=) Vz:\/:+ 2o 85X
a=v*—~Vo - (o —20") =167 vvn/sZ
2 X 2x(\2 x\0Y)

V\.-:VV\S
2¥Fx = ma 70,<=ma
. ~ _
(2 ) Seay O =wm A
A MRy = e
> M =a_ =017 e")l)c.\'fyep
(Do got s~

® EXAMPLE 4.15 | Two Blocks and a Cord

GOAL Apply Newton’s second law and StApaga) aR'DEdy EnhanC @ > b ' -~ \ ('5'&:‘:!
system. e u 3&_‘

PROBLEM A block of mass m = 5.00 kg rides on top of a second x
block of mass M = 10.0 kg. A person attaches a string to the bottom
block and pulls the system horizontally across a frictionless sur-
face, as in Figure 4.26a. Friction between the two blocks keeps the
5.00-kg block from slipping off. If the coefficient of static friction is
0.350, (a) what maximum force can be exerted by the string on the
10.0-kg block without causing the 5.00-kg block to slip? (b) Use

the system approach to calculate the acceleration.

e ] D]
L QRT ) O L Cue i (A RPN F iy 53N T ¥
Q) £EX = ma =>Fg=ma
Msn = ma 65,3_0\‘)@)_..5312_)&3
ic\o_-;o = Nie=wY T
S Ms(mg) = ma = a = Ms9 =035 %9:8 = 3MUZwmls"

For The X- motion of 7he fotal S‘?.QJ'CM ;-

SFx = . -
T- )205 !ﬁk e AN

T- Msmg=Ma 2 T=Ma+ Msrmd = 5-61

b) From the velakion T = (m + M\)e

a: I = £1.5 - 3,43 1
m+M (5 s




3. A 6.0-kg object undergoes an acceleration 0@2.
(@) What 1s the magnitude of the resultant force act-
ing on it? (b) If this same force is applied to a 4.0-kg
object, what acceleration is produced? =

a) M= 6J<5; a=2mle | F —ma.
)Z::,'*
Foma  —~ . |7 a==wmh®

7. A 75-kg man standing on a scale in an elevator notes
that as the elevator rises, the scale reads 825 N. What is

the acceleration of the elevator?
:)9;_9}6\ '1( |

CEF = wma

.'I._—.V‘.\s.: W

225—(?5%%)_75*0( | ?fQB
A=\)2Zwmlé

18. [EIle] A certain orthodontist uses Figure P4.17
a wire brace to align a patient’s
crooked tooth as in Figure P4.18. The tension in the (W) (_?\l) w J\ CS Q ' (*
wire is adjusted to have a magnitude of@\l Find
the magnitude of the net force exerted by the wire on

the crooked tooth. 9 i FX D
o

Figure P4.18

@@ UJMOU.)\UMJ F\(_l) \)“’3) N\\»’S{"
= freb=2xTy

:-2X‘435 ?' @&)}



20. The leg and cast in Figure @

P4.20 weigh 220 N (w,). Deter- F .
mine the weight w, and the = X1 ::'.”0.@5.(‘10)_

angle a needed so that no force — 3W.2 N
is exerted on the hip joint by the L. =Nl
leg plus the cast.

. F.y)'s, = Wpewn (U0)
- =203N
* The sum of the \AOY\ZOY\"‘U\;
- dovees non\d be zevo,

CF)&( :f ? |
* The sam of Swe vertical
JPovcee showd be zevo:
Fyv— Wi '-'_F&Z> _

| —

Flgqre P4.20

CY\SFXZ . .
3.7 = wq CosX —@

2% -0 |
PR = Wi Fou —@ﬁ
stw\‘*—zzo—?-o?}
W S = _\ﬁzﬁ o
/ZcOso( ..3"‘ :+«:~:‘.‘:
c.\j)b?» (2 uD;’u
¢S E

' W-z' :(?’Xloz




28. Two  packing crates
of masses 10.0 kg and

m =
5.00 kg are connected ‘ .__5\.\<é
by a light string that ™=
passes over a friction- O=M\0. .

less pulley as in Figure o J
P4.28. The 5.00-kg crate 4,@37 W)

lies on a smooth incline Figure P4.28
of angle 40.0°. Find

(a) the acceleration of the 5.00-kg crate and (b) the

tension in the string.
55 =

ALY

| j%é\\ﬁ‘\_
S T - Fdows v ROt
R
*Fo\owvx BXQ 3\ X sw\(%o),\: 3\ BN
F? .'-.3\6 :. :
T =6a+35 —-©O
®L? @0\0@"’ >+

'5(12\-(60»+3‘5)~.\Oa.
A= V\\W\W\/5
b)T 5a+315
5(‘4“\’\)\—2’5
.-53 ?/\/



39. A dockworker loading crates on a ship finds that a of Ve&'\:o

20-kg crate, initially at rest on a horizontal surface,

] . . . . . . ozo . . .
requires a 75-N horizontal force to set it in motion. \ e ‘

However, after the crate is in motion, a horizontal
force of 60 N is required to keep it moving with a con- K
stant speed. Find the coefficients of static and kinetic )0 A — ¢°%9

F Eﬁh&zﬁ@@?e and floor. ' ‘ '

R P ¢ B I
© £F=wma  fea=BV (% 5%
_F:w\a ........... -
s —F=vsd ) Fea
- 20
Mok 81)—F5 = 208335 7T 2550 a
...... s= 0.33

MK:-D'IZ‘ ..............




41. A1 000-N crate is being pushed across a level floor at

a constant speed ¥y a force F of 300 N at an angle of NA) — AN C.
r2().O° below th?}Zrizontal, as shown in Figure P4.41a. : W = ' 0 0 O N (Y'\&)

(a) What is the coefficient of kinetic friction between - .
the crate and the floor? (b) If the 300-N force is F —
instead pulling the block at an angle of 20.0° above the
horizontal, as shown in Figure P4.41b, what will be the ' @ o Z O
acceleration of the crate? Assume that the coefficient A

of friction is the same as that found in part (a).

Fs\“q'o Figure P4.41 e
¢ Ex = Fros 20—k =mUy=0
= [ Cos®
ﬁ‘:". “ 300 o520 | o= 3eocoszo —FK
 -zslaN <. K=
\O
%2 /AK‘\OX] ZoosM'ZO—‘r\

G:QZ/, L 'Ul \eXle /\/

-
b) Z?x F—cvszo nﬂk =M
e "

- Zoo (0% 20 £ 0-199 gb\v\@) a.3\Q

Zo0c06 20 - nZsé(\ooo 3005w\20) —Q\(@ao |
S 3| .

nt+ Fsmo .?W
W=\ — F5nP

/SOO\NQ O 51




CW.2 Rotational, quMé
3 -1 Torque s

/E T=rF (Nm) (t: vEsin®e (V. m)

=
(O—X .(-} v /é__-

Ex:8-I
Fi = 625N Fo = SEON
Vi = 2w e = 0.9
=2 T = g Fi

L2 xé25 = 7250 (N-m)
= Te = vy F2 -_-@(0.2)(850) = 690 N-m

K positive torque=>if the okject votates
Coanter clockwis€ andd vice vevso .

PR,
Y
Ex 8-2 SN
e F=zxioN (x\’&\)
1-5m 60°
O=mF""--

(23 (2 X168 (VZ) = 5.2 X1 (V- m)
2

b) T: —>'fl =\ F,
5’-2)(\3—"—' 1.5 XF

Ti=Te Fi=3a7nN




8-2 Torque and T 2- condlitions of equil ..

mechawnical e‘qfl"‘[ 3D £F-0

S X
@ ¢T-= O ~-2F:° $T-0F

Ex 2.5;. - T S ;gu:m;;-,lﬁpk *
R > L ¢ - <~ . . ék-0
.V"\.f):—'50/\/. S Y T-CIE N AN
F.2 R=? - - e P LS"””'JJ“””*
..'......R.......v.....ztol
soN. |
D $€ -0 >F R-5p=0
o " F-r=c0 O
% o T +Tat Tr o
= -50(038)+ 0 + FKo.03=0
- F=5&3N
‘Dﬂ)s op 5=
Bé3-R=560
R=-523NV |
2-3 'Ce'né'fév'o/ 3'va.vi"/&' |
nL 5.4 point re V@éé’h"’m H\cwho/c
olzg)ecw(-F o P j
a) The conter of mass pP Pomn" ab,/ecf.{ o \3
o o 1 Y
Xca "'X - M:XMW\?_KU S *:t‘) v'm(*' E
o .'“\""'W‘?."l'\‘r o .L. . : .
U R T
.9““ 363 V‘“”"”“z“éz*' g
- '“\+VV\1,+\



v

(IR o‘becﬁ,e_n)\ ),edl vi-
(o>abo«n e ST =03 WL,
S \f’e}’\ *TX—OQ\M\S\s\QJ»* l
% D ,_y"? © ._U:‘"‘ o
~ ZT-o : | |
a). +TT& - Tgso_’tm —o0

+TT )-(350—%__._200*9 =0
Tsm\?,(zl) }5/0 +200/L | \pu,(,\,oy,w(l_)*‘
Towdg) s vz 7
. Tz 2rénN
b) £Fx=0= Ry-Tx=0
. Ry=Tx.=TcosZ
= _2?,06&5.12"
= 26U463N



4. 58] A dental bracket exerts a
horizontal force of 80.0 N on a
tooth at point B in ﬁ;;re P8.4.
What is the torque on the root
of the tooth about point A?

5

.. e\

—5Tf =vFSinNg 5wl 2

oonxzoXcosw% o A

- .sm 3 Cos Yz (551/*
=oguz Nowm 5»6&) S e e =

g4 P
6. Bl Write the necessary 2’ 3

equations of equilibrium of@ f (
the object shown in Flgure
P8.6. Take the origin of the
torque equation about an
axis perpendicular to the
page through the point O. Figure P8.6

$Fx=0= Fx=Rx =0 . . (s QWuliyig B¥\s ¥
(o Rybhy-geo
LT=0> 7 (Loowd-K(Lemdd -3 L cos0) =0




9. EIl]] A cook holds a 2.00-kg
carton of milk at arm’s length l
(Fig. P8.9). What force Fy o ¢

must be exerted by the biceps \ 66 ! \S

muscle? (Ignore the weight of the forearm.)

v > o
W-7F5 =
N éooxln ’tFa ’CFB
Figure P89 CZ(ZJ— 0) ‘J ‘J\ U M—M *

(P Fa
eT- + [2 *q 2_) L’ZSCW\ 4 8cm)- (Fg(oS?S .)Q) em) =0 |

Fa = (1a.6)(32) . PG
) (8)-ces5 (S\V\QO =) ‘ﬁ/
<& ;

=312 N T

RN 2

Ces> ?’90 zew\ 65 - /r' B

sV =0
F‘jfﬁiv\@ +Cgcos® =0
(2%0) (25+8)siva0 + FB3cos75
660 + FBK 3c0575
Fg = 660
2C0575
= 213.F




Eﬂ ﬁperson bending forward to lift a load “with his
& agnfe.ﬁarrather than “with his knees” can AR, A T_
be injured by large forces exerted on the muscles and 2L73

vertebrae. The spine pivots mainly at the fifth lumbar
vertebra, with the principal supporting force provided

. . . R, T, = Tcos12.0°
by the erector spinalis muscle in the back. To see the e —
magnitude of the forces involved, and to understand _ i -
PointO |4 L2
why back problems are common among humans, con- 200N )
sider the model shown in Figure P8.17b of a person w} 350 N
bending forward to lift a 200-N object. The spine and L

4

upper body are represented as a uniform horizontal

\\'
rod of weight 350 N, pivoted at the base of the spine. u‘_\_g) ;J :)‘33 ab g'?Cj;_ﬂ)\ ))a” *

The erector spinalis muscle, attached at a point two-

thirds of the way up the spine, maintains the position i (O)’ i. . [t 2.6 :adm !))

of the back. The angle between the spine and this mus-
cle is 12.0°. Find (a) the tension in the back muscle and
(b) the compressional force in the spine.

Back muscle

Pivot b

- ZT_—.O
@) +T1y — Tsso— Two =0

-\-T‘g(z—‘z'—) —(3 SDJG_é—_ - 290*9’20

Tsmlz (2_;_&_) - }5’0/-2%- + 200 ook 897'{,},([_),(.

LY
T&iﬂ\i(%> =\75 X 20O 2

T~ 27060

Rx=Tx = Tcosl2
= 2706(Ceo512
= 26U63IN



19. f71 A 500-N uniform rectangular
sign 4.00 m wide and 3.00 m high
is suspended from a horizontal,
6.00-m-long, uniform, 100-N rod
as indicated in Figure P8.19. The
left end of the rod is supzﬁ%
by a hinge, and the right 1 g
supported by a thin cable mak-
ing a 30.0° angle with the vertical.
(a) Find the tension 7 in the cable.

(b) Find the horizontal and vertical components of
force exerted on the left end of the rod by the hinge.

a) LT=0 c-‘-/‘,‘ Ft%o/\‘ Fﬁs'eo l\{

Figure P8.19

Cr *660530) IOO*SS;MD 500)('4.5»{ 0 =0

TH bcos30 = 300 + 2000
T=9uznN

L 26y -p0 — Ry =Tk

Ry = Tsm BO
= MMB é\U\ZO

= 222N (via\a’c)

i%:o

Ra + Tees30-[0p —5060=0

Rb = 600 —UN\3cos 2p

T, = Tcos30.0°
A

6.00 m

3.00m 100 N

Ry
R, T, &Tsin30.0°
&

4.00 m

S00 N
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=3m N
V =30 Liter =20¢15° m3 N
DY =\wiu = 0 seC
DK =7

5:‘/@3\' —_\i%'("z
~3= 0-4Q 2= +-0-728s.
X = Vox“' N \,ox: \/‘

/94%4' %34—/6\6\ '..—3;; -(-,L/VZZ +pﬂé‘52

LUE gy --LV'z. 3. ©@
V\ + 73(‘3 -We) =0

Ewnce V2 =0
> Vi=3.13mls

= o¥X = (2.13)(0.7832)
= 2 “59\\
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4. [ Calculate the mass of a solid gold rectangular bar
that has dimensions of 4.50 cm X 11.0 cm X 26.0 cm.

/s_m_—aVV\:/V

\V
- -2 -2
Ve (usoxiodIxiod(zexio™) J;F
-3 3 ’
=\.28F Xlo " m Y
5 : \@9 ¢"d:’ ,7
/601,0L =.14.3%10 ka/m" /, .,9\\3 /Jy{
337, Y
m = Qazx) (1,287 X167 RN
= 2.8 Ky P /3 N
11. A plank 2.00 cm thick and 15.0 cm wide is firmly F \M@ "(30)(43)

attached to the railing of a Sl’\‘l\ip by clamps so that the
rest of the board extends 2.00 m horizontally over the W Zm
sea below. A man of mass 80.0 kg is forced to stand on A= (2 x 15) =320 cm®

the very end. If the end of the board drops by 5. O cm = 3y \émz
because of the man’s weight, find the shear modulus of 0 -2
the wood. DX = 5Xlo
D
.__> _E = bX D
(0. 03
!
S = Fxh :
(oY) A
T
_goxq%xz =1.06 %10  Pa




18. [EI]] The total cross-sectional area of the load-bearing
calcified portion of the two forearm bones (radius and
ulna) is approximately 2.4 cm? During a car crash,

A = 2.\ et
= 2.W X160 m?

the forearm is slammed against the dashboard. The Vo = SOKW\“'\
arm comes to rest from an initial speed of 80 km/h in > 30X lO’
5.0 ms. If the arm has an effective mass of 3.0 kg and 2600
bone material can withstand a maximum compres- Y- S oms
sional stress of 16 X 107 Pa, is the arm likely to with- - 5";( | 0-3 ¢
stand the crash? <
m=z=3¥
shress = E o
A
* A Jis N épﬁo
* F ol o 3
A= pv = 2222 _OAMX13mis
E_ ma ; N3 Ex1o° O
= X NI - o Y
_ 13200 N 0S5 Yoip (5] 0o 351 sl Yol X

Bk o 131 gl st &t
Stvees = 13200 = 5.5 X10” Pa £ 1616 Pa




32. A 62.0-kg survivor of a cruise line disaster rests
atop a block of Styrofoam insulation, using it as a raft.
The Styrofoam has dimensions 2.00 m X 2.00 m X
0.090 0 m. The bottom 0.024 m of the raft is sub-
merged. (a) Draw a force diagram of the system con-
sisting of the survivor and raft. (b) Write Newton’s
second law for the system in one dimension, using B
for buoyancy, w for the weight of the survivor, and w,
for the weight of the raft. (Set a = 0.) (c) Calculate
the numeric value for the buoyancy, B. (Seawater has

density 1 025 kg/m?) (d) Using the value of B and the )
weight w of the survivor, calculate the weight w, of the }‘»\’) >
Styrofoam. (e) What is the density of the Stzrofoam?»\@

(f) What is the maximum buoyant force, correspond-
ing to the raft being submerged up to its top surface?
(g) What total mass of survivors can the raft support?

B
'T‘ A = (ZM).L.': U wl

¢ -----

Suvvi volr)!

b) $Fy = E-w-wr=o0

C> B = /Wg Vsubmevaeo(, ( )O"“bl ,‘-,g\ ?’) ( 8:%!\3 .-:/OVD)
-‘-‘/’wg (d-A)

=(1028)(q.9)( 0-02u ¥ U)
= qQ6UN

(*,) EF)/;@ —W—WV:O W\3
Wy = B
—aeW — (62%9.8) = 266N

) /;“.aqm =_m_ =mMm_
V At

= M = lol Ka/vn:’

MWXo.000



) * o o yooh gabn =5 caX
AR 231 gl LA &%
PV &G 0"
Bmox =/&Vv3 / 37}’,
=125 X ("\*D.OQ)(Q-S)
= 3.62)(’03/\/

3) W may = """““"5 = Bmax — Wv @Fy = B"W”W":o U’o)

DMmmx = By — Wve

3
=£62X’53—3;6 = 333 k&

a.g

43. A 1.00-kg beaker containing 2.00 kg
of oil (density = 916 kg/m?) rests | g
on a scale. A 2.00-kg block of iron is | @ i

suspended from a spring scale and is
completely submerged in the oil (Fig.

P9.43). Find the equilibrium readings
of both scales. Figure P9.43 ﬁ@
X

AN
* Volume. of the ivon block: QQ(‘)
V= -z = 2.29XI0 W
ﬁr:n 7.%XI0 %
'
* Bil-ol\ :Ail Vivous _ \]“0>
AU6%2.2%15" X 9.8 « 7

w i

T.Z8N



M(% = Mivon) @(z&,w) GIN il iabl 6o B8 h1 Tgallh
sa6 228 - 173 N (veading on the scale)
* £Fyp= 0 (G, 0\ e A yShi o)
Flowev —8-(mil +mbeaker)q =0

F\owev- =B+ (waoill & M\DC&¥9V)%
= 2.28 + (2+1)(a.3)

= 21. F ( Comtm scold lr&wl'uﬂ
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10-2 Temp and the Zero Lawof Thermedynanics.
N Tk 1Sl S RV 2
* Tcmp-. is a messure of how much Thermal Eneva\:) . the
o col= O] (W wslee) syl (B G gk . . ogieck
% Thermal Contack:- when heatis &(Cb\qv%cd. Brum oeyects.
eyl (B eS aew) o, L1 L Cuien S o
* Thevmal” equili brinm:- is when o heak ¢§c.\«qv\6e_.‘.wyk
B0lPl S e slel v G ok .

¥* Zerot \aw of W.evmocl\&mm\cs -

5 3 ohjecks /B, C. where Avisin thermab equilsuibi g, ard 8-
iw Baermal o\ Wil €, S A and B ave alse i theymal eomili,

R Y e T Y S A

=2 Therwowetevs ovd Teme. soales :-
L el men GNaselst jee gy K
ave device med to messure Teme- depewding on some
phasical propevties of materials such os: |

) e.XP,QV\.’:'(dA of sdids Liguid.

2) colouv. S

338qs.

¥ Temp.scales:

D celsius (°€) depending on -

steam peint woé.

. g‘boiliha°0;5, a?yété-,w&?_* .

2) Fahrenhiek:
Ts =.%T¢:.+3Z .

2 Kelvin:
Ty =Tc +. 273.\6
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|TE = ute - 75

OTE = 325 - (%) =Wook

TE =& T, ~(-5) : (366 = %)

Ve T - 25

 2Te +#5=4T =T = 4T -5 f

10-3_ Thermal cxpangion m" 501,015 and l:qmdé

JW_’:‘ dmb\,(...ﬁ\u%ofo{fuon/ﬂ cz)lf]t
l) L ZO = °< LD(T T° °".)!)> =339 @5\0§°U\‘ o)) A
L, o(Lo(AT)

Linear Coc#:c:enf of' cxpav\s:on o
i S INSGARCR

2) éuvﬁace cxpans(ow. o S SN G
DA =6, DT (6 =) (s
%omn\.\s . <s‘=-—‘>‘("

?) Vo\ume expanewk" '
bV e gvaT (p 3

Ey:-
o) Lo=30m, T.=oc' , L=, T-4dc
L -20 = (It Xic®) (205(40-0)

L=20.03m
- \73 cwm

b) shvess - £ = Yol =3.67%10 Fa.



Ex-5

a)pV =2 AT =1C
Vo

bV = FVO pT "
£ = BoT = 3ADT =2x15  (uwniless)

L) Lon\OOOW\) DL:? P AT=1C°
AL ‘:-XLOAT = 03m

\0 -\ R0 2o J6\aD Loy R L 35w Yy > SLH GBIk

2 Macroscopic olescription of jedeal GUEES = el Car SOV E

. L, 8515
PV.—:V\RT'—')ldCO.L %&5 EO{M.Q‘\"\QV\, ("1’0\ v

& 523 D\ o 2S¢ |humber oF)
.G\?uf'd‘))-‘\-':"’\ s\ Mo les

Ex-6: "
a) Ty =26¢C , A = 1.6 X10 Pa ,Vizll =2xi0 wd

-3 -
N=BVi =15 X10°% 1XI0 . £16 XI5 moles
TR 203 ¥ 3.31

b) va =2V .
Pz-Aotw = AL XIoPa , T,=?

P(V[ = V\RTI
P2V7 = V\RT'L

DBV =Tz 2 ISV = Tz = T=345K
RVe T Texislv) 3




I . Bee & Cypole™ |,
U ¥+ T S WAWESTRY 7 o
Ex-3%: C anmad Sl 2 WA W 1.
. \polow
a) Vo-oBm,ch 25*‘“‘3,\/;:7 o o
S .faw-—l'l‘\\(tblm o N~ \ .
@ BFC"’ Bbalon-w‘%&‘\'v"ﬂmv : - 5) -"'c- | -
Sater VFQ% + Swater \/2%_ (25% \OX%) 4+ l/omv\lawb - w\ba’w
Vz_ -0.20wm? 7 &\,,\3@) Vé
b) Tz-T\e-gs\oJ{?duyu\Q;f#' LY \V. )
CPve -1
.?\V.\ . T‘.

E_(g_zﬁ 21> P z2.3V% W Pa.
1x \0°(0.8) _
— (534\..&9&)\-{-,\&\)_9.-5.}-%9 -(MU@MIMI*
) P= P +/ho

‘23\)(,\3—\)(\3-\-(\)(\0 +°\3 *\'\)
W= 13.3w

1. For each of the following temperatures, find the equiva-
lent temperature on the indicated scale: (a) —273.15°C
on the Fahrenheit scale, (b) 98.6°F on the Celsius scale,
and (c) 100 K on the Fahrenheit scale.

o..) TF :5—Tc +3Z .
CTe- g_g,-zﬂ‘?\g-rsz:—nso': o
o oG ally <l
l’) TF -—%Tc +32 o . regpoey
ag.6 = %.Tc +32—'-)Tc.-37'c

c)Tk ‘rc.-c-'z?s IS ,
loo=Te +2R3.16 - Te =-l?3 lsc

= s.;,-m 15 +3z --7?4 é " -_280F



5. Show that the temperature —40° is unique in that it
has the same numerical value on the Celsius and Fahr-
enheit scales.

* Te = ﬂS..TC + 32
o= & % Te +32 Te=-vuoc®

) 3 TF:Ss_*Tc +32
=£}5-*-qo+3z =voc°®

$C, F \ninsao\s @ LA By wms\ K

TF=4 Te «32
-—5

$Te-3Tr =32
“TTF =322 Tra-uoF

11. The New River Gorge bridge in West Virginia is a
518-m-long steel arch. How much will its length change
between temperature extremes of —20°C and 35°C?

Lo= 518wm , L=" > N = —202 , T :35°C-

AL =< Lo T

ol =1 X 165 518 %(35-"20)
AL =0.3\m

21. A hollow aluminum cylinder 20.0 cm deep has an inter-
nal capacity of 2.000 L at 20.0°C. It is completely filled
with turpentine at 20.0°C. The turpentine and the alu-
minum cylinder are then slowly warmed together to
80.0°C. (a) How much turpentine overflows? (b) What
is the volume of the turpentine remaining in the cylin-
der at 80.0°C? (c) If the combination with this amount
of turpentine is then cooled back to 20.0°C, how far
below the cylinder’s rim does the turpentine’s surface

2 «
recede: (b\/ e—’ba\i:)é‘\*"_'{ )

d) DV = B(,Vo oT
= 3K Vo oT p
= 3% XI5 K2 %0

= 2.eux\3L
3 iy {
= 3.60 cwm 2l o



V=Vo +0oV -3
=2 +3-6UXlo
= 2. 00 33MZL-
= 20033 Xlogcw\g

OV = Br\loAT
= a4 X(oW¥2¥ 60

=o.l103L o;“"

VP:Vc + oV
=2+ 0:108 = 2..03 L .

)\

oV =Vr-\ = 0.08234L. > @;Pqﬁkdﬁﬁg’

'éq\gaa\*!\_’
bYVP= 2.0096UL
c) V= Br Ve 4T
= AX 161% 2.0086% X -60
= - 0.l03U62
N &+ Ve
Vf= -0.108%6 4 2.0086U
= |.4L
AV =219 _ o085 sHC =W
Av\(_\_ = ©0.05 D sh=0.06%0.2
ol € = o0.6lm =1cm

28. The concrete sections of a certain superhighway are
designed to have a length of 25.0 m. The sections are
poured and cured at 10.0°C. What minimum spacing
should the engineer leave between the sections to elim-

inate buckling if the concrete is to reach a temperature
of 50.0°C?

DL =cllo OT
oL = 12% 10 25 % (50— o)
Lz 0-0I12m



29. One mole of oxygen gas is at a pressure of 6.00 atm-> P

and a temperature of 27.0°C. (a) If the gas is heated at a

constant volume until the pressure triples, what is the

final temperature? (b) If the gas is heated so that both )\ &*

the pressure and volume are doubled, what is the final - ()

temperature? ém‘ J
”’.9"“" T =27 +273 = 200K

Wa&’L T T =T (%E-) =3ook(f;.) = QooX = 62'-7'2

b) Tp=T ("»‘__W) = Ti (2P 2‘"_) = WTi = \Wx300K
Pl'\/l' P\ AVA

= 12o00K
= Q'Z:'T'oc
I/\/ab 2% o) PV = R8T 2P =T
W =Nz b
Pez2% v =“§Z
* P =30
éﬂj—, = '3_*;_‘&(1\-
W o a0

—~
TZ = 3% 200=900K

b) Vo =2Vi /Po= 28 [ Te =7

+ P2 =2%
Vo \
Vo= 2X300

T2-2n X300 = \200K



36. The density of helium gas at 0°C is p, = 0.179 kg/m?

. | ' | 2 \0 TS
The temperature is then raised to 7°= 100°C, but the /'f‘b ’ C )
H -

o
: , : : 7
pressure is kept constant. Assuming the helium is an 99’3* <. > o

ideal gas, calculate the new density p of the gas. q«?‘g “s ¢ i:)
t ~
[/Jabl% W\ =W &— f.P = W\/V# = ll_ &\' /,?’L
J \ MV; v+ ?\ 2
Aom e ideal Qs law with bW\ andk P consran P?

wci}w\.% =:1% ovd vow wt\nave =

S =pi [.%-) = o.17a% (LZ;@“): o- 13| Kglm?

(A/asa?, s PV=wnQT

"

Pz,_/ﬁ_‘l;
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2. A proton is released from rest in a uniform electric
field of magnitude 385 N/C. Find (a) the electric force

on the proton, (b) the acceleration of the proton, and
(c) the distance it travels in 2.00 ws.

E— 335/\//& VV\PVD‘(OV\ =\.0¢ XlDZ?
a) F=qE
_1.6 XD X385 = éléxlo N
b) F_-,-yv\q_ A
a=E = CI6XIp =24aXi0 mls
™ X107

c) X =Vot +_Lai-7'
—o+_Lx3 £4X10° x(2x16%)?
= 7 38)()0 m
z 2.33cm

. The potential difference between the accelerating
plates of a TV set is about 25 kV. If the distance between
the plates is 1.5 cm, find the magnitude of the uniform
electric field in the region between the plates.

s\ = 25Ky ol=\.6 cm Jadl Hlase Claua oo glladl (Jl5uud] 118 g9
E.—: lov
ol

»
:25X|I.)3 ::l.:fXIDé/V/C 9\ V/W\
\5 X (5°




7.

E7] Oppositely charged parallel plates are separated
by 5.33 mm. A potential difference of 600 V exists
between the plates. (a) What is the magnitude of the
electric field between the plates? (b) What is the mag-
nitude of the force on an electron between the plates?
(c) How much work must be done on the electron to

------

2.90 mm from the positive plate?

d=5.33mm DV=600V

7,
a)E = [aVl = 6o0 s =1.13 xlo‘ wvle sl mi 533w .
d  gazxi0 < 7
b) F-qlEl = 2.6 X100 X LIZXIE = 18 %15"W e BX g limy
C) W = FpX
-y -3
= 1.8%X10 x((5.33-2a)Xl0)
W3R X0
26. (a) When a 9.00-V battery is connected to the plates of

a capacitor, it stores a charge of 27.0 uC. What is the
value of the capacitance? (b) If the same capacitor is
connected to a 12.0-V battery, what charge is stored?

= 36MC

@ =27 € uC—>10C
D= = 2% = 3IuF W=\
bV q
b) ¢ =cav
=3 XIZ




28. Two conductors having net charges of +10.0 uC and
—10.0 uC have a potential difference of 10.0 V between
them. (a) Determine the capacitance of the system.
(b) What is the potential difference between the two

S conductors if the charges on each are increased to
OV = \ov +100 uC and —100 uC?

Qo -0 —ime | Lotosaietion() sl

Y os e SAAY o1 e Liadll 6o 300 Yy o ia Dasl] -
o S Aagh) soa Bavitd| LoaS Jad — DL
b) V=& - 100 =100V o
C [

35.|Find (a) the equivalent capacitance of the capacitors in
Figure P16.35, (b) the charge on each capacitor, and
(c) the potential difference across each capacitor.

&) Cic = Cot Ce

000 #F .. .= 2.+6=8mF_
= — —_— Cd
800 uF=— 200 uF ——8.00 uF Ceay  Cab - e Fet
I B B
a—— k—d Ceop 3 & &
9.00V 2
Figure P16.35 Y1 ;‘2‘ =267 mF
b) n sevies: e a:)\’, e
- Rea, = Qap = Qbe =Ral = Deg DVeq.. . KDV =DV y .

o =2 67X4 =”2UuE

D3csd) =24mc . | C.) OVab = Gab =24 = 2V
A Y'Y S
@z =CoVy;, . . | PVbe =3V

=2Xk3=6uC

De=Ce Ve . . . Ccd B
= é6X3 =183 nuc,




- Find the charge on each of the capacitors in Figure
P16.39.

5.00 uF

1

940V +_— 100 “FE
4.00 uF

T T

8.00 uF

Figure P16.39
. a—2b . Ceq =B+ =EnF .
bsc  Ceq.=8+UzizuF
a—=>¢ (eg = 12X6 =1 ufF
lz+6
QBpsc = Ca»ec X BMa—>c
= U X2ZU = agmcC .
a>¢ =®a-sb = Wbac=96ul.

AVa-sb = @a=3b =96 - 1KV
Casb &

M oVbosc = 2u—-146=8V
@) =C x oV =1X16=Il6muc

@5..—: Cs Vs
=6X16 = 80mc .

. Wy = CubW,
ux 9 = 32mc

-
=

W3 =CspVs
= 8X8=6Uuc.



A parallel-plate capacitor has capacitanceF.
(a) How much energy_is stored in the capacitor if it
is connected to @oattery? (b) If the battery is
disconnected and the distance between the charged
plates doubled, what is the energy stored? (c) The bat-
tery is subsequently reattached to the capacitor, but

the plate separation remains as in part (b). How much
energy is stored? (Answer each part in microjoules.)

& veyear
.:Az_xs)s(éﬂ:éﬂ,u.a‘. .
b) The capacitor disconnected from the. b:a'/'/:'ek\-é]—é'f:ke: charge
~ CongYant atthe \alue @;

.C).Veconmecl-eol-.—> oV=0Vi=6V .
G =G =15 uF
;9/ + 5 m
39 =Ll (avi)= L x5 X(6F
/J.,‘) . = Z?M‘J‘



50. (a) How much charge can be placed on a capacitor
with air between the plates before it breaks down if the
area of each plate is 5.00 cm?? (b) Find the maximum
charge if polystyrene is used between the plates instead
of air. Assume the dielectric strength of air is 3.00 X
10° V/m and that of polystyrene is 24.0 X 10° V/m.

Q). Bwox =.C (BV o) bat OVpox = Ewox -k
=C (Ewd) bt (-KGA
= Ko A (Epax ¢ d

=¥ éoAE'V’\“x

Brox — 1x8.85 X16°X6 X 10 X3 X 18
= \~33X163C
- 2.3 wC

b) QM)( = KEoc AE wox
= 2.86X3.95 X 162X5 X10 X 2u x1&
< 2.72 Xio¢C
= 292 ne
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Currentand ResisFance .
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Cdt
* Electvo mokive force : bathavies , genevations, photo. cells.
DR 1Be | N2
DY=2sc | T=p@ =pMNe

. . . . . (1,
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