P6.55 Take x-axis up the hill

Y Fc=ma, +Tsing-mgsing =ma
=—sinf -gsin
—sing - gsing
Y Fy=ma,: +Tcosf -mgcos ¢ =0
__mgcos¢

cos6
gcos¢sing .
a=—————gsin
cos 6 gsing

a=[g(cosgtan6 -sing) |

P6.60 For the block to remain stationary, » F, =0 and Y F, =ma, .

m :(mp + mb)g so f<pyn :llsl(mp + mb)g-

At the point of slipping, the required centripetal force equals the
maximum friction force:

2
m

r

.-.(mp + mb) & =u51(mp + mb)g

OF Vinax = yJHaard =+/(0.750)(0.120)(9.80) =0.939 mys.
For the penny to remain stationary on the block:
Y Fy =0=n,-m,g=0 or n, =myg

V2

and Y F, =ma, = f, =mp=—.

When the penny is about to slip on the block, f, =f; nax =N,

2
max

r

or ts;mp,g =My

Vimax = fHs2g = 4/(0.520)(0.120)(9.80) =0.782 mys

m, g

FIG. P6.60

This is less than the maximum speed for the block, so the penny slips before the block starts to

slip. The maximum rotation frequency is

1rev
27(0.120 m)

_ Vimax _ 60s
Max rpm = —(0.782 m/s){ (

=|62.2 in|.
T



peol  yo 2 _27(900m)

T " @sog oM
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_Yv _ 2

o ant
(b  Fow=m(g+a,)=[455N]
(C) I:high = m(g - ar) :

(d) Fria =My g” +& =[397 N upward and | at 6 =tan ™" & :tan‘1% =[9.15% inward |.

9

P6.63 €)) The mass at the end of the chain is in vertical equilibrium.

Thus Tcosf =mg.

mv?

Horizontally Tsinf =ma, =——

r=(250sin 6 +4.00) m
r=(250sin28.0° + 400) m =5.17 m

2

Then a, = ST
' > FIG. P6.63

By division tan@-i— v
y =g 517g

V2 =517gtan 6 =(5.17)(9.80)(tan 28.0°) m?/s?

(b) T cos6 =mg
_mg _(500kg)(9.80 m/s’)

T= cosO c0s 28.0° :

mg -bt X : . .
P6.70 v= Y 1-exp "y where exp(x) =e” is the exponential function.

mg
Att - o, v—ov; =—

b
Att=554s

-b(5.54
0.500vt =VT[1—exp(M)

9.00 kg

_ (9.00kg)(0.693)
b= Tchs =113 m/s

continued on next page




mg _ (0.00kg)(9.80 m/s?)

(a) V1 :T V1 = 113 kg/s =783 m/s
-1.13t -1.13t
(b) 0.750v+ —vT[l —exp( 5005 )] exp( 9.00 s) =0.250

~9.00(In0.250)

-1.13 s:
X t
o SRl B a3

2 2
«=9.00 kg(8.80 /<) 2343 +[(9.oo kg)’(980 m/<?)

113 kg/s (123 mys)’

][exp(—0.693) -1]
x =434 m +626 m(-0.500) =[ 121 m |



Chapter 7: Energy and Energy Transfer

SOLUTIONS TO PROBLEMS

P7.9 (a) A =3.00i - 2.00j

- s A-B 12.0+8.00
B = 4.00i - 4.00j 6 =cos ' —— =cos ' =—==[113°
: AB (13.0)(32.0) 1137
(b) B =300i-400j +2.00k
- , AB _ -6.00-160
A =-2001+4.00 cosfO = = 6 =|156°
g AB  J(20.0)(29.0)

©  A=i-200j+200k
- - A-B ~6.00+8.00
B = 3.00j + 4.00k 0 :cos‘l( —) :cos‘l(—) =[823°
i 5 oo Joco

P70 A-B=(300 +j - K) - (i +2.00] + 5.00k)
A -B=400i-j-6.00k

C-(A - B) = (2.00] - 3.00K) - (4.00i - j - 6.00k) = 0 +(~2.00) + (+18.0) =

P7.16 (@) Spring constant is given by F =kx

_F_(230N) _
= ~ (0.400 m) =[575 N/m ]
1
()  Work =Fygx = (230 N)(0.400 m) =
P734  YF =ma;:  n+(70.0 N)sin20.0°-147 N=0 n 70 N)sin 20°
n=123N "— (70 N) cos 20°

f = 1en =0.300(123 N) =369 N

(a) W = FArcos6 = (70.0 N)(5.00 m) cos20.0° =

T
mg =147 N

(b) W =FArcos6 = (123 N)(5.00 m)cos 90.0° = |~ Ar=500m ——>

FIG. P7.34

() W =FArcos @ = (147 N)(5.00 m) cos 90.0° = @

(d) AEi = FAX =(36.9 N)(5.00 m) =[185 J ]
() AK=Kf—Ki=EW—AEint=329J—185J=

2
K 0.875 kg(0.620 mfs
w735 p,, =W Kr_mé_ o 1 _reorw

f
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