P6.1 (@) W = FAr cos €= (16.0 N)(2.20 m)cos 25.0':‘=m

(b), (c) The normal force and the weight are both at 90° to the displacement in any time interval.

Both do @ work.

(d > W=3197+0+0=[319T]

P6.4 (a) W =mgh=(3.35x107)(9.80)(100) ] =| 3.28 x 107 ]
(b) Since R=mg , W rosistance =| —3-28 X107 |

P6.7 (a) W =F Ar =F,x+F,y=(6.00)(3.00) N - m+(-2.00)(1.00) N-m:m

= S .
(b) QZCOS_L[F-AT =cos™! r _ 16_ = — = 36.9°
FAr ) ,u."((@'.oo]2 +(~2.00)%)((3.00)* +(1.00)°}
P6.9 (@) A =300i-2.00j
: . . AB . 12.0+8.00 :
B = 4.00i - 4.00j f=cos™! =cosTt —————=[113°
' ) AT y/(13.0)(32.0) -

) B =3.00i —4.00j +2.00k

A =-2.00i+4.00] e T 6=[ 156" |
AB - 1/(20.0)(29.0)

© A =1-2.00j+2.00k

: - - A-B) 1[ —6.00+8.00 ) _
B=3.00j+4.00k 0=cos™! —‘zcos—ﬁ{f =[823°
! { AB J9.00 4250 )

P610  F, =(8x-16)N

(a) See figure to the right.

) —(2.00 m)(16.0 N) (1.00 m)(8.00 N) -
b W= : + 5 =[-1207

FIG. P6.10



Po6.11

P6.12

Po6.14

W = [F.dx

and W equals the area under the Force-Displacement curve

(a) For the region 0<x<5.00 m,

) 5.
:( 00 Ngv 00m) _ 750]

W

o) For the region 5.00<x<10.0,
o

W =(3.00 N)(5.00 m)=[ 1507 |
() For the region 10.0<x <150,

T

_ (3.00 N)(5.00 m)

- [7307]

(d) For the region 0=x<15.0

(o

W =(750+7.

(&

Compare an initial picture of the rolling car with a
final picture with both springs compressed
K;+> W =K,. Work by both springs changes the

car’s kinetic energy
K; +ER'1(__.\1;Z — X1 3‘] +E,1(2(._,;2; _ _\,2;2'] :Kf
1 2 1. ) . s
Emaj‘ +O—§(‘mgg N/m)(0.500 m)
1, _ )
+0-— 2 (3400 N/m}(0.200 m)~ =0
%(6 000 kg)o,” =200 J-68.0]=0

[2(2687)
.

i =,——=——=0.299 m/s
" y6000 kg ———

If

bm

0

0+150) J=[3007 |

[ (4 N/m)xdx+0=(4 l\';’m]%

E,(N)

d (cm)

3 S
x{m)
0 5 15
FIG. P6.11
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W= [Fdi= [(4xi+3yj)N-dxi
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Po.19 (a) The radius to the object makes angle #with the
horizontal, so its weight makes angle #with the
negative side of the x-axis, when we take the x—axis
in the direction of motion tangent to the cylinder.

> F =ma,

F—-mgcos@=0
B

F=|mgcos#

FIG. P6.19

f
(b) W= [F.dr

i

We use radian measure to express the next bit of displacement as dr = Rd# in terms of the
next bit of angle moved through:

f:/_Z
W= | mg cos BRd#=mgR sinq;:/2
0

W=mgR(1-0)=

P621  (a) K, :%(0.600 kg)(2.00 m/s)’ =[1207]

: 2K,  [(2)(7.50)
b ot =Ka: vp= B = 2220 1500 m/s
(b) 2 UB B B \|' - \ 0.600
; , o Ll (a2 2] . -
(©) SW=AK=Kz-K, :Em(_pB ~04)=750]-120]=[630]
P6.23 v, =(6.00i-200j) mys

(a) v; = \‘I'Iz.l;‘;_ + I.’é =+/40.0 m/s
K= % mo} =%(3.00 kg)(40.0 m’/s”)=

®) v, =8.00i+400j

v?=v, v, =0640+16.0=80.0 m*/s’

AK=K;-K; Z%m(_v% —o] )= %(80.0] ~60.0=

P6.25 Consider the work done on the pile driver from the time it starts from rest until it comes to rest at
the end of the fall. Let 4 = 5.00 m represent the distance over which the driver falls freely, and
h=0.12 m the distance it moves the piling.

SW=AK: W

l 2 1 7
T — oy 2
gravity +Wheam 7Emuf —Eimy

s0 (mg)(h+d)cos O‘:'—b—{l?:](d] c0s180°=0-0.

(mg)(h+d) _ (2100 kg)(9.80 m/ 53:](5.12 m)

=|8.78x10° N |. The force on the pile
d 0.120 m

Thus, F=

driveris | upward |.




Po6.27

Po.31

SW=AK=0:

(@)

®)

(c)

(d)

(e)

oL o od
Jo mgsmn35.0° dl - JU kx dx=0

mgsin35.0°(L) = é kd>

=y

‘Il 2mgsin35.0°(L)

k

d

20120 kg)(O.
4/

W, =mgf cos(90.0°+6)

W, =(100 kg)(9.80 111_/':32)(5.00 m)cos110°=| —168 |

fr == mgcosd

AEine = {fy = lupmg cos &

AE;

e = (5.00 m)(0.400)(10.0)(9.80) cos 20.0°=

W =F£=(100)(5.00) =

AK = Z I"‘\"vother - AEint = H'I‘.F + M‘Fg - A‘Eirlt =

1 1
AK=— iirﬂ% - —mo?
2 72

i

I vy
[20aK) 5 _ [20148)

) =
°f \JI ]

i

V 100

80 111/52 )(sn35.07)(3.00 m) -
=| 0116 m
3.00%x10* Nfm

v;=15m/s

fi)

]

n

100 N

|

P
mg \/

FIG. P6.31
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P6.33 ;=200 m/s 4, =0.100

K, - fid +W, K;: %mvf - fud=0

other =

02 B (2.00 m,/s]2

1 2 2
—moi = g, mgd =—"= =204 m
g T e “ g 2(0100)(9.80)

P6.36 (a) > W =AK, but AK =0 because he moves at constant speed. The skier rises a vertical
distance of (60.0 m)sin30.0°=30.0 m. Thus,

Wy, =-W, =(70.0 kg)(9.8 m/s*)(30.0 m) =] 2.06x10* T |<[ 206 KT |.

(b) The time to travel 60.0 m at a constant speed of 2.00 m/s is 30.0 s. Thus,

W 206%10°] ———
Iinput = A 300s =0.919 hp.

*P6.37 energy = power x tine
For the 28.0 W bulb:

Energy used =(280 W ](.1.00 % 10* h.'] =280 kilowatt- hrs

total cost =517.00+(280 kWh ](S0.0SO/kV\"h] =%$39.4
For the 100 W bulb:

Energy used = (100 1’\7]("1.00 x10* h.] =1.00x10° kilowatt - hrs

100x10*h

# bulb used =——— =132
750 hfbulb

total cost =13.3(50.420) +(1.00 x 10° KWh($0.080/kWh) = $85.6

Savings with energy-efficient bulb =$85.60 - $39.40 =



