 hysics U6 Circular Motion Worksheet #2 Name:

1. A 70 kg person is riding on a ferris wheel. The period of the ferris wheel is 18 seconds and the
radius is 9 m.

a) Calculate the centripetal acceleration.

O\L - L‘\T-\‘K} - L‘ TT-I’(C"B - LO‘]?M/IL,
T (19)*

b) Find the force from the seat at the top of the ferris wheel.

> Include a freebody diagram in your working.

ma, = GO)(1:012) = TC.T6TN-

4> FS EAT

,_Fnar”
F:S-_-,Mj =686 N

- )~ - F’
Faer l”j SEAT

30760 = 6% — Fsem

Fsgar =609. N

c) Find the force at the bottom of the ferris wheel.

> Include a freebody diagram in your working.

Fer = Foenr = 9

e Fenr = Frert Ffl

= Fad

Py | B 27630 |
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2. A 1400 kg car rounds a 35 m radius corner at 45 km/hr.

a) Calculate the centripetal acceleration of the car. Q.5 M’/\i/
O =Y. =52 = qHb mfy—
CR 35

b) Calculate the friction force needed to produce this acceleration

F = Frer= Mac= @foqu,v@ = ¢asopy

¢) Calculate the coefficient of friction needed.

G’;oMF_\_”N‘Fj

FL;;“"»FnET
/uF':)-_-_ m QAc
a

/\A_mﬂ = M ac.
= dc.

e = p (00 KD

pm=Ze

)

Page 2 of 4 P12U6 CircMo WkSh #2



3. Ajet is travelling at 450 km/hr and does a loop with a radius of 350 m.

R

a) Find the centripetal acceleration of the jet. a»o z Vﬂy

T
e =(95) _ yte mypr.
350

b) How many “g" is this?

yu.t ., = 4.96 o
08 3

¢) Find the force on the 55 kg pilot from the seat at the top of the loop.

\ F
\4\){\ * : F = 'f F .
A" ‘}‘O NeT | SEAT

X W 2\» = b =
5% lFﬂw iFner- Fg;,:/rf - W ﬁﬁ/u J
foent - 65) (44) + (65) (49)

- Q458 - 531

(:F;;r = 116 1\71

d) Find the force on the pilot from the seat at the bottom of the loop.

(A —
Frep = [sear ™ 13
Fepat = Faer T Fj
= 395 + 531

6?/\"( = QCW’”V
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4. Ajet is travelling at Mach 1.5 (510 m/s). The pilot can only pull 6 “g’s. What is the smallest
radius loop the jet can pull? LD -
[max ac = b %948 )

q
O\Q—:% ' Y\Dk: thir S'Lthr”h‘L
~ SDluf‘f\‘M onlj ooy @ dc
_ (510
(yag = (519 rot the Tores e te scat

(Q - y4yad sm

5. a) You are driving in a 1200kg car a{45 km/hroThere is a hump in the road with a radius of 35m
radius. Calculate the force from the seat/on a 65 kg driver at the top of the hump.

Fogat O = \jf: @QS)\ - 4. Hem/s™
z £ 3T
Frgr Fﬁ Frgr= F3 —~Fsear EOET’: @Sjébl,bl é,> = Q90 V:
Fgw = Py ~Fer
= (,’.’ﬁ*él%

| Bear = 297V )

b) What is the force from the seat if you are standing still?

Fo= fipar = 37TV

c) What is the maximum speed you can hit the hump before you become air borne in the car?

(Hint: What is the maximum Fc available?)/

Fegar =0 @ W\O—XYIQZE’V(.
FL=Fp=03T0  or Oc= Umsy.= L
\)"‘“—_—,@r.é’)('@

= (¥ Hafhp.
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