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PREFACE

This solution manual contains detailed solutions for 562 of the 1596 problems
in the 6th Ed, of University Physics. The problems to be included were not

chosen at random, but rather have been carefully selected so as to include at

least one representative example of each problem type. This solution manual
greatly expands the set of worked-out examples that go with the presentation
of the physics laws and concepts%in the text. The remaining 1034 problems

constitute an ample set of Rrobléhs for the students to tackle on their own.

This manual is intended to serve a purpose different from that of a study
guide., A primary function of the manual is to provide the student with
models to follow in working physics problems.” The problems are worked out
in the manual in the manner and style in which the students should carry out

their own solutions,

The author will gratefully receive comments as to style, points of physics,
errors, or anything else relating to the manual,

I wish to thank Professor Hugh Young for help in various stages of the prep-
aration of the manual. And I want to thank my wife Linda and children Ben
and Jason for their patience and support during the many hours spent in pre-

paring this manual.

Texas A and M University AL Fa
November 1981 V
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CHAPTER 1

Problems 2, 3, 10, 14, 21, 26, 27, 30, 34, 39, 40

1-2
To converk umits w\u\{-i‘;\‘ \:1 a Srackion in which e wumevator and
denowminator ave equal, but which changes the waits to the desived ones -

L m\3
\3-cm‘3 T (\g-cu"’\(ll%}; (‘&,:T" = lOQOks-m':".

-3
: 5280 £3.\( \
a) 60mishe™ = \Bow-\é"\& ™3 \) 32‘:053$ g8 {t.s7".

¥) 100 kwm-we™ = (100 MW‘\('L\%:') (_3_‘\1;_30_5_;) =373 w57,

\-\0 ) 000 o3 \iv\A 3
2.0 Vivers = (2.0 Upees) B (Tene ) =122 in®
(e answer should e expressed as 120 in> 4o show only two gignificant figures,
s Swnce 2,0 liters has only fwo 553»\i¥ic“’( ?iaures.)
=14 —
Choose the x-axis to be 1n the Airechion of A.
y 5
/ Ay=A B, = Bwsd
'9’, Ny=0 B,= Bsinb
(%) ?\( a‘ X 'R- K‘\'E
—R RX:AX"'BX: A+Bcose

Ry= A, 8, = B sinb
S R= /R; 3 R; =7 (A+9 u_sB)l.\. (Bs'mﬂy'
R=R-\-‘!.k%usa+%"us‘9 +Wsinte = J?+1AB(_.59 +B* as desired.




I St B, = B ws37°=(20N) (0.799) = 6. 0N
Y By £ By = Bsin 37°=(20N) (0.602) =\2.0N
V- 37° 5y (ifx s m Ne positive X-A\vcdn'ov\,so Bx s posé\-iu;
= 8. s kive y-Aivection 3, 1 i )
By g s in Xhe posidive y-Ai ) so By s positive.
b\x:—P\:—’lN \K is in the negative x—&]red—ion)
Dh' =
C =R *r@ > (= A +8y = -IN+WN =9.0N

= O ¥\AN = \L.0N

= /oM’ + (110N = 1s.0N

- _L}‘ag_z-: 33 > 0= 53.1° (above the x-axis)

= Ay-8yx =-7TN-16N = -13.0N
= Ay-% =0-1aN = - \2.0N

D=[O ¥dy = J-13.0M) & (100 = 259N
\Dy\ - 12.0N

"'AV\Q =

= 0.52% = 0=127.6" (below the negative X-axis)

\D,\  23.0WN
1-26
N
Y - Ry =5kwm, Ry =0
, R
W =t = =
T g K ?\ X A'\(" 1k“\ P\\i =0
S - | °
3, l By=Bcos 4s® = 2.33km
us® . °
Y_ —_ g BY= -Bsin 4s= -21.23Kkm

—- o - -
ﬁ: AyQY ) C is Ve waknown thind d(sp\tu.:b.znf.
- - >
C

.
C = =R-A-3 Cx= Qx-'\x —Bx = Gkm —2km —R T3k =+ 0.17 km
Gy R,~A‘-QY= 0 ~0-(~2%3kw) = + %83 km
4
ral & GG 2o Gt = 284k
b
(] [ Ly _ O.\Tkm _
3 tan = T AR3km = 0.0600=3.4°

E; X (Eau\- of Nor&l\)




\1 o o
wib oo™ Mgz M ws364° = (Sem)(0.800) = 4.00
M I
ety K My = Msin36.4° = (§em)(0.€00) = 3.00 cm
_",,\‘ % \ ‘

Ry = R ws53.1°= (5wl 0. 60?)':3-00("\
Ry= R sin §3.1° = (Scw) (o.too}éu,ooc-

Ny= Re-My = 3.00cm - K.00cm = —]‘.oogm
N\’ 9~~| 7 My= }.00cm =3.00em = 1.00em

van D= 1ML _ 100em

N—_]N: *N: . Ja-oocm\lm‘oo‘m\"_ = LMY e '
... *
| Ne\ T TN00em T .00 > 6=Y4S§

: (above Yhe V\usa\'.Ne X-axis)
(0“ N ‘s &t U5 °x90°=135° counterclockwise Srom e +x-axis.)

y , 8=7-ap

A Ry=2, B3 AN - [P0 =3
Bu= 0y By=-1 o ge R e8] {00t = 2,24
) T=Rx+%
Cox Bvy = 24k=3 o @ 2 3Tay
2 -:' T ?’ a F e 3 EY
£y E c=Jcd *Q = et =306
| & % hab= S 570333 % 02194° (aue Yhe + x-avis)
N V=R-B

B=T+s7
\- "-3‘("“:5 -% 3 :
e) | > .
N - T
Dy -
O

0
Y= p-= =56 20

18. l° (above twe + X-Ouid



- Let t\e wordinste oxig powt alomg edges of e cube, 05 sketched
ta :.... - Then '\'\\e Ju& ona\ Srom e cube nrk.x at -\r\,\e 0rigin of wordinates
> 15 im Yhe Awwhon of Ve vector A Tay K.
. X Owe of the vectors along an edge is € =C.
d-c =de cosB 3
2 TS = ,/L‘(’ﬂ"&'ﬁ\-l?ﬂ’-rk = Jraam 7= J3 .
e=le.€ = JTT "a-
B aeo BE = (T34 - T = (e T2\, T.0=K.T=0.)
- >
e
Thece Sore - use--&;z’*- T3 -? 0=54.7°
Thwe aaonal of - & -Cu.e (or uan'\t of ‘e face in the X-y p\ane is in +he
Liceckion  of - ke vector - A= P4 g
J 2 = Ve wsp

auZ’ K DB = ivr =2,

Lo
de 7 _J:_; = 9"'_5_5" (Different -‘to\-. -\—\\e above Av\slc)
1-39 -
N - TxT = -$aC =X Tx?ﬂ"xj,’:kx?:o
x 'Cx'\?f -RxT =-3
y TxK=-Xa3 =T
'f -
J
X
Then, Tx(TkP) = OxK = -7,
Bk (2xT) X Xy =0, simce’ Txt =0

Twws By | Ty T does not equal \LXL\XJ (The repeated veckor product is wot

0SS Ociative, \

W Tw general, RX (8xZ) s net eq,u\ '\O\RX—%)XC



Feom Eq. (1-28), BXC = ( By -9, (VT + (Ry By C)Y + B¢y -By ) K
T\\u\\' »
R @D = Ay By G-By () £y (B, G- G) + A (Be(y -8y ()

= (,A\' Q’z —Al%‘l\ Cx *(P‘i%x 'A;%ﬂcj 4 (kxﬁy -Ay Q‘\(l_ &B‘{ "3""“9"‘9 *g.r.‘s)

And
DR = (B oAu8,) T x (g By -A BT (Ay By Ay B )

-

i -
This cesult for & XB)=C is wdestical to Mot decived above Sor R-Br )

J
so we have shown Mot R(TAT) = ®xE)-C.



CHAPTER 2

Problems 5, 6, 7, 9, 14, 18, 19, 20, 23, 26, 28, 3I, 32, 35

s L Ot .
‘ Fax % R= F+h, v+ Hrf
Xg 58| > = B w4
| %3° ng e FH= R=-F-F - 3

—»'___ o N

B ( = E

Ry = - F, sins3°= - (400N)(0.799) = -320N
F3‘f - - -\:3 ws83°= ~ (QDON)(O-GOI\: - 24IN

Y > — N
Y AN E s _ Y
"w wWlET Tk
F\ ay ° | 1 > F!y
| : | :
Fix = 200N Fax = Freos 60 0oN)(0.8)  Fy, = -Fyaesus® =0
Fy=O Fix= 1SON Fay = - (100N)(0:707) = =70, 1N AP
Fay= Fusin 60" (300N)(0.86¢) Fay = Fy sintts® 4y
Foy= A60N Fyy = (100N)(0107)=70.7N
> = B >
R= F +F, 4 FyrF, Th(E - 8 R
—R' /l
= |
Rx = \-‘K+F‘LX '*'F:x "F.‘x ;
R, = 2.00N +\SON -7IN +0 = XTI N l R X
Ry= By +Fy +Fyy 4 Fyy R=/RARy = /(2790 + (3iM* = 308N
Ry= O+A6ON+TIN -200N = \3IN R _ N
= =—= = O, = ©
tan®= g7 33 T 0470 = B=25.2
N ?’,\ Y Y ,F,
————— KN - .
W E s '(7:’ = 1 2, ¥
| 30" N |
S 3 60° 4 X
p\x X i?l X =
X F
A
Ry=-Rsin30°=- (1000N)0.5)=- 500N Fiy = F, @5 60° =kiooN)(2,5) = hooN Ex =0
Ry= Rws30"= (1000N) (0.846) = g66N Fiy= F, sine0°= (400M) (0.966) =346N Fay=-200N

ux= Ry ~Fix= Fay = Fyy = ~500N 200N —0- (-320N)

qu = —§$ON (Wegt)

Fuy = Ry Fy-Fuy-Fy, = T8N 346N C-20on)-(2um)

Fuy = 6LV _(Novih)



Yifs v ool Y
- 1 ‘o’
Ry : =
60’ J F&X -
. = X > 53° ’\ X
Fx F;q '
! 5 |-
o AEASER v F:L
Fix —F cos 60° = (§N) (0, 5) = 4.00N Fux =Py cas53°=(54)(0.60) =3,00N
Fly » F 5in 60 _(%M)('o. “,) 693N F,q = - 15;" §3°- -(5’0(0.70) ==-4,00N
0) ii:?a*Fa D R=JRr Ky
Ry = Fy +Fy =4.00N+3.00N=7.00N
K'= Fuy%— Fq = 6.93N-& 00N =7 q3N R=/(7-°°~Y+ (1-"3’0!- =1.8IN_
KL —
C‘ R - Fl - ?1

Ry= Fy - Fay = 4.00N -3.00N= .OON
Ry= Fy- By = 643N - (-4.000) = 10,93N

R/ Ry

R = /oo™ + ((0.93M™ = ji.ON

I-; Yhe crode s 4o wove w Hee ?osd-wc Y- Awuhn\ then R F +F ‘\'F
wmust be in e x-divechion, = R‘l 0. (F s “.e force “u. ‘“7

exerks.) - -

X .Ryz F'Y+ F‘-‘{ *FJY

= Q' =F sine0o® - F, sin30" "E\y =0
Fyy = Fisin30°-F sin60"= (20N)(0.5) - (100N) (0.866)
Fyy= UON-96.6N= -4 b,6N

= 5 -
Fy= By + By 3 Fy=/F £ 65,

For Yhe swmallest Fyytake F3y=0= Fy= | F“\ = 46.6N.

The \ooy should ogply a force of 4b.6N 1w Ao negative y- direction,




-4

Ta Constmmt speed 2 the system \s'in zq'ui\;\niuw\.
#):.3 =0 for Yhe Sorces on any part of e system
e The dension in Yhe vope is everywhere tee same (9. H), and s equal to F,

T\.\o. secret do solving Miis probdem 15 +o ugply ZF =0 4o single,
6?2(.|“|L objects,

=uU0O0N
Consider Lirsy Yie \anging olject. Next congider forces on F\M\\\(‘ wwsider
Draw & free-body forve diagrm, select Yhe lower pulley and draw Ye wpper pullyy,
o wordivake axiS sys\-cw\, and- a"\\, A Sree- -lody Auan\m Socit,
- A R I AR 2 F o4 XL
i, ZkK=0 AF-T,=0 ¥ - F
X ‘-W:O - Tr=vila o i:\FY:
W T, = w= 400N : ¥ = 4ooN [2=200N T- 1F=
\ S 1F= 400
-1% q
Consider Hhe forces on e wan, X T/ N
X
. wz=S00N
Before aglying the equilibrivm  conditions T, F =0 and TF, 20, must resolve T and T
T and'y  omponents. \
% o o - - T
| of B : | 1 25K =05T'wsd-Twsb =0.
i N F s . T,
S Tcos® . T’cosd : ks expected Crom symwmetry,
WE Q00N SLFR=0> 2T sinb-W=0
]
T= ASind L
g0ON _ _ _§0ON __ _
Q) B:18" 2 T-— 1% = a(o.a8q) - LSHON
k)  T=20,000N = ©=1
W Sl <00 .
T=Rsiab = $in0 =37 = ma‘%m 0.00= 6= Lls



5(\!\9’2 “'—'Oolé 9"‘“-50

The known force of 300N is agplied 4o the middle of ‘H«- rope , 50 First consider
the forces on the \NAQOud- of the rope.

i F:,"-‘-O > T/cos -Tcosb = 0.
T/ T—, as expec‘k.‘ fom Syw\mthy.

25 %=0=> 300N -2Tsinb =0
ATsin® = 300N

300N _ 300N _ :
1= alsing) 2 (04) M

Forward (-on?om»\‘\' of -\*LO. Mnsion force on Yhe car:
The force \oe.'ms asked for (s Twsel He \,-q,..\ponumfc'r,

Tco50 = (7150N) (cos 11.5°) = (750#) (0.990) = 735N

®) The Kwown force in ¥he pnh\ew\ is fhe weight of Yo suspended object. T+
wakes sense Mierefore to consider firest Yha forces on Yhe suspended - object.

i
W Zh=0=> T -w-=0
X T_.=W =2300N

<
w:‘XOON

Next congider Yhe forces onthe Knot where Yhe Haree ropes meets

! n&=0D \Tg 0s45° —Tpa cos30° =Q’
ZiF S0 = TR0 £ Tgsinus® T =0

Te= 200N "ﬁ’hr\s\“w'*&m‘*‘" =1o@

Te '
We wow have A egqs, (T Keo om&f-ﬁ-—O) and, Fwo unknowns (Tp axd Tg), Solve ome 4.
Soc owe uwkmwn n derms of “\to‘“\ﬁq and swhstitule ints Yie second eq.

.



2—2‘2 ( (_ow\~\ ——
Tp @s4S§°~Tp @s30°=0 % Tg= TA(—W

Su\os\-\'\«v&i s into Hhe EF <0 ¢4, % Ty (s‘m W+ ws 30’) = A00N
Taz 22N o = \deN
Then To= W 23%7) = won (%) zIan.

b) ¥ o5
Torces on the suspended  olyect:
Te
‘\_L LH=0 S T.-w=0
X
w= KOON o FWE OON

Forcts ov\ k&c k.wo+ w\.u( ‘\"\{ 3ny¢: are Joined ¢
ZF =0 Tgsin4s-T. =0

St el -
‘ gn b, _—}zf-ggé,—-mssw
 EGrow Tyasas-Ty =0

T =Tg costs°= (283N )(0.,‘{07) =200N

Q) B T ]
Forces on the suspended object:
TG
: Lo 'ZLF =0 » T.-W=0
wesooN ¥ Te= W= 200N
Torees ow the knor where He vopes are Joined :
-ane TR=0> Tysiw4s°~T, ws60°-T.=0
X Te= 200N = Tg sinus °—Tp cos60°= 200N/
p e 5 Zi% =0 > T, cos 45°~Tq Sin60" = 0
Y $in60°
< ki T’.\ a.ws’)
A

i e M e Z‘:Y =0eq,.
————a”s,>5m‘($ AP P =

smqs =cos45° D Ta (sin so'-usbo') A00NV

200N
Ta= smbo'_caseor = SHEN

ek, o= Ta 385 = ($355) - ean

10



