*P8.1

P8.3

Chapter 8 Solutions

(a) The toaster coils take in energy by electrical transmission. They increase in internal energy and

put out energy by heat into the air and energy by electromagnetic radiation as they start to
glow. [*E, =Q + T + Ty

(b) The car takes in energy by mass transfer. Its fund of chemical potential energy increases. As it
moves, its Kinetic energy increases and it puts out work on the air, energy by heat in the
exhaust,
and a tiny bit of energy by mechanical waves in sound. [eK+eU+<E_ =W +Q + T, + T\

(c) You take in energy by mass transfer. Your fund of chemical potential energy increases. You
are

always putting out energy by heat into the surrounding air.

(d) Your house is in steady state, keeping constant energy as it takes in energy by electrical
transmission to run the clocks and, we assume, an air conditioner. It absorbs sunlight, taking
in energy by electromagnetic radiation. The exterior plenum of the air conditioner takes in

cooler air and puts it out as warmer air, transferring out energy by mass transfer.
|0 = Q + TMT + TET + TER|
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From conservation of energy for the block-spring-Earth system,

or

(0.250kg)(9.80 m/s*)h= g%g(S 000 N/m)(0.100 m)’

This gives a maximum height h= .

Using conservation of energy for the system of the Earth and the two
objects

@) (5.00 kg) g(4.00 m) =(3.00 kg) g(4.00 m) +%(5.00+3.00)V2

v=+19.6 =| 443 m/s

(b) Now we apply conservation of energy for the system of the
3.00 kg object and the Earth during the time interval between the
instant when the string goes slack and the instant at which the
3.00 kg object reaches its highest position in its free fall.

FIG. P8.7

%(S.OO)VZ =mg Dy = 3.00gDy

Dy =1.00m

Ynae =400 M +Dy =[ 500 m |
The force of tension and subsequent force of compression in the
rod do no work on the ball, since they are perpendicular to each
step of displacement. Consider energy conservation of the ball-
Earth system between the instant just after you strike the ball and
the instant when it reaches the top. The speed at the top is zero if L
you hit it just hard enough to get it there. initial final
K +Ug =K, +U 4 %mvi2+O:O+mg(2L) )

v, =,f4gL =/4(9.80)(0.770)

v, =| 549 m/s
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When block B moves up by 1 cm, block A moves down by 2 cm and the separation becomes 3 cm.

We then choose the final point to be when B has moved up by g and has speed V7A . Then A has

moved down %h and has speed v, :
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f, =mn =(0.300)(392 N) =118 N

W, = FDr cosq =(130)(5.00)cos0° =
DE,, = fDx = (118) (5.00) =[ 588 J]

W, =nDr cosq = (392)(5.00)cos90° = @

W, =mgDr cosq = (392)(5.00)cos(- 90°) = E
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v;=15m/s
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(e) DK :lmvf - 1mvi2
2 2
2(DK) \/2(148) 2
vV, = +v = +(1.50)" =| 565 m/s
=g = P, (150)
: 1 2.1 o
P8.19 U, +K, +DE, ., =U; +K;: m,gh- ﬂwzzmlv +Em2v
f =m =nmm,g
1 2
m,gh- rrmlgh:E(m1+m2)v
,2 = 2(m; - mm;) (hg) FIG. P8.19
m, +m,
2(9.80 m/s*)(1.50 m)g5.00 kg - 0.400(3.00 kg)§ 7
v= =374 m/s
8.00kg

P8.21 (@ DK :%m(vf - vf) =- %mvi2 :
(b) DU =mg(3.00 m)sin 30.0° :

(c) The mechanical energy converted due to friction is 86.5 J

86.5J
f= =| 288N
300m
(d) f =mn =mmgcos30.0° = 28.8 N

_ 288N _
"= (500 kg)(9.80 m/s?)cos30.0° =[067]

P8.23 (a) (K+U), +DE,, =(K+U),:

FIG. P8.21
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E(8.00 N/m)(5.00" 10 m) - (320 10" N )(0.150 m):E(s.so 10°® kg)v?

_[2(5207 10 )

(b) When the spring force just equals the friction force, the ball will stop speeding up. Here

I
F,| = kx ; the spring is compressed by
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320" 102 N
8.00 N/m

=0.400 cm

and the ball has moved
5.00 cm - 0.400 cm :| 4.60 cm from the start

(c) Between start and maximum speed points, w

Lo tox=tmve + e
2 ™ "3

1 - -2 2 - -2 . -2

E8.00(5.00 10 ) -(3.20 10 )(4.60 10 )
1 L 1 -

:5(5.30 103)v2+58.00(4.00 10°)°

W
Power = T

P - mgh _ (700 N)(10.0m) ~[875W

t 8.00s

energy = power ~ time

For the 28.0 W bulb:
Energy used =(28.0W)(1.00" 10* h) = 280 kilowatt xrs

total cost =$17.00+ (280 kWh)($0.080/kWh) = $39.40

For the 100 W bulb:
Energy used = (100 W)(1.00" 10* h)=1.00" 10° kilowatt xrs

Y
# bulb used _100"10"h _
750 h/bulb

total cost =13.3($0.420) +(1.00" 10° kWh)($0.080/kWh) = $85.60
Savings with energy-efficient bulb =$85.60- $39.40 = .

The energy of the car is E= %mv2 +mgy

E= %mv2 +mgdsing where d is the distance it has moved along the track.

dE dv .
P="smv—+ mgvsing
dt dt

(@) When speed is constant,



P =mgvsing =950 kg(9.80 m/sz)(2.20 m/s)sin 30°:

2.2 -0
(b) ﬂ:a:m—/s
dt 12s

Maximum power is injected just before maximum speed is attained:

P =mva+mgvsing =950 kg (2.2 m/s)(0.183 m/sz)+1.02' 10* W= 1.06" 10" W
(c) At the top end,

1 L al 2 . O -
Emv2 +mgdsing = 950 kg 85(2.20 m/s) +(9.80 m/sz)1250 msin 30 E—

=0.183 m/s’

P8.55 DE, .., =- fDx
Ei-E=-fxy

%kx2 - mgh = - mmgd,.

_mgh- 3kx® _
m= mgdBC _

P8.59 (a) Initial compression of spring: %kx2 :%mvz

%(450 N/m)(Dx)’ :%(0.500 kg)(12.0 m/s)’
Therefore, Dx :W

(b) Speed of block at top of track: DE, ., =- fDx FIG. P8.59

g?ngm +%mV$ 0. g?nghflmv;?; f(pR)
2 2 2

(0.500kg)(9.80 m/s*)(2.00 m) +%(o.5oo kg) V2 - %(0.500 kg)(120 m/s)’

=-(7.00 N)(p)(1.00 m)
0.250v2 = 4.21

(c) Does block fall off at or before top of track? Block falls if a, <g
2 2
_V_T_&:]_GS m/g2
R 1.00

Therefore a, > g and the | block stayson the track |.




