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6.13. Consider a conical pendulum with an 80.0 - kg bob on @ 10.0-m wire making
an angle of 6 =500° with the vertical (Figure P6.13), Determine (a) the
. " | horizontal and vertical componenis of the force exeried by the wire on the
pendulum and (b) the radial acceleration of the bob.

(a) y—direction
Tcose 5% = m

T=_mg _ (80.0kq)(9.80 m/s?) |

cHs S i cos 5.00° t

TS 1087 N

Tx= Tsin 5 = (#8F N)sin 5% = 68,6 N

Ty=Teos§5 = (387 N)eos 5° = #84 N

T=t6s 6 B)S S (FET WA ¢ j
(b) x-direction ma

Tsip 5° = mor |

e, Tsin 5°. (CFEF W) sing5° The force providing the centripedal |

m €0.0 kg acceleration s Tsin 6. |

Gr = - 0.85F mis?® ‘:
6-21. A roller coaster car has a mass of 500 kg when fully loaded with
. passengers (F[g_ P6.21) (o) I§ W€ ‘car hosi g SPI-'L‘d of 20.0mls at

| point A, what is the force exerted by the track on the car ot this
| puin’r? (b) What 1s +he maximum sPeed the car can have at B and

| still remain on +he track?’ :

|

Vmgy = JRq =V (15.0 m)(9.80 m/s?)
Vmax = 2.0 imils

(a) SE = MRVZ < n - Mg radial acceleration points to the radjus |

: LT _v_z._) 3 ( m , (20m/s)?

n Ma 5 2 M (g-} R = (500 kg) q9.80 o2 + 10 G

n= 2.49%104 N

(b) g Mg' .2 o The may speed at B carresPonds to n=0.
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6.58. A penny of mass 3.10 g resis on a small 20.09 block supported by a

spinning disk (Fig. P€.5%), TFf +he coefficient of friction between block and

disk are 0.¥50 (static) and 0.640 C(kinetic) while those for the penny and block |
are 0,450 (kinetic) and 0.520(stnh‘c), what s the maximum rate of E
rotation Cin revolutions per minute ) that +he disk can have before evther the

block or penny storts fo slip.

First, let's consider the block, Ny
[penny | T |
block block + i
| iy LI |
Fsy l |
\‘, W Jf |
mbﬂ Mp9g mba Mo g |
y-direetion \ x~dicection
ng — (mMpt mp)ﬂ e At the point of slipping, the required CEnfrl'pe“fa| l
Ny = (Mb+ mp)yg torce cquals the max imum Friction force °
|

2
(mp* mb)m_r = Ve max |

fsaliMsing = Mst (mp+ mF)3
Tsmay =H51(mb+mp)q

M)im:u_: usl(w)g

Vmay = V Asyrq = /(0.950)(0.120)(%.80)
Vmax = 0.939 m /s

Now, let's consider just the penny.

Nz

y-direc"n’;m_
' Nz - mPH =0
"3 " Nz = Mpg
- A x-dicection
4 When the penny (s about o slip on the block,
e d the required centripedal force equols the max

frictional force
2
mpm‘—r = F5, max

Ts; £Ms, N2 = Msz(Mpg )
TSomax = Us, mpg

i

/pq/le_ui: «usz;m’ﬁﬂ

r

Vmay = J Uszrg = J(0.520)(0.120)(1,20)
Vmax= 0.782 m/s
This is less than the max speed for the block, so the penny slips
before the block.

Max rpm < %?FL (0,?82m!ﬁ‘)[ Loree ]( 504 ) S 7 v

27 (0.120m) 1 min min




:6.63. An omusement Purk ride consists of a largc vertical Cyh'ndfr +that SP,-ns
f“bﬂu* its axrs fast enough that any person inside rs held up agarnst the wall
'when the floor drops away (Fl'g- P6.63). The coefficient of static friction
| between person and wall s As, and the radius of the cylinder +s R.

| (a) Show that the maximum Pen‘ad tfrom falling rs T=(4Am 2R M (q )" *.
| (b) obtain a numerical value for T 1+ R=4.00m and 4s = 0.400 .
|How many revelutions per minute does the cylinder make ?

|

, :
?fﬂ) x-direction y-direction |
n= A {“mg‘v' 0 It
R f=Usn
f= mv?
s R
A v =R n/
| d=vT
boarst L ol R
E T T 1
g = 8y :
' 2p2
-l J,lsﬂ—I.’r—zL: Rg | mq

B

(b) T zj 472 (4.00m)(0.400) _ 5 Bk

98 mis?
TN sy e s A

7.6, A 15,0 kg block is dragged over a rough, horizontal surface by a 70 N force
| acting at 20° above the horizonial, The block ys displaced 5.00 m, and

. the coefficient of kinetic friction is 0.300, Find the work dope by (a) the

' #0 N Aforce, (b) the normal force , and (c) the force of g[aw‘-ly' (d) Whai ss
| the energy loss due +o friction? (¢) Find the Hotal change in the block's

-; kinetic energy,

—_—

A

n
' _y-direction
| n-mq 4+ Fsin 20 =0

n=mq - Fsin 20 fy
n= (5 kg)4.8 mis2)~ (FON)sin 20 —
hs 25 N

Fk= dkn = 0.300 (125 N) = 36.9 N Img




|(a) W= F-3 = Fdcos & = (¥0 N)(5.00m)cos 20329 T

(b)) W= chos = (123 N)(5.00m)cos 90 = 0T

[_c‘) W= Fdcos & = madcos 8= (1S ka)(?.? mis2)(5.00m)cos 90 = 0 T
i(d) W=Fdcos @ = (36, IN)(5.00m)cos 180 = — 185 T

[Ce) A% = K5 2 Wi o3 % < jEE Y =iy 44T

i

l2.13. USlhg the defjnition o
‘(G)A=3L*2J and BT
toile) P

£ the scalar produc+ find the angies between

E—4J" j (b) ﬁ’-—ZL + 4J and
5

|Bi=i3t ~dgay oy T2 4508 and LE T3 R AR
|
| A8 = ABcos 0
6: CUS-I _u
_ AE
o)) AF 3 f-28 BE A 4%
| &:CUS_' TZ.U* 8‘00 - 1].30
& LN 20 e
KX AS -2t v 4% EERR T a4 7K
I L St ol 1
= e 156 °
| ﬁqcos o) :
ECt)ﬂ:?“Zj‘Jrzf = 57 7 4k
-1 £ + 8
; = f_— e 58
| O =cos EED) P55

i

12.18. A force F =(4xT + 3y7) N acts on an object as it moves in +he

|x direction from the origin 1o x = 5.00 m. Find the work W= [F-dF
| done on the Ubjtt"’ h‘ the {orcc.

w= ! W-d?:]j (4 x

—>

+3yj‘)N‘ dx T

= JP Ay gx =4 R
W= 50,0 T




