ABRHS PHysics (CP) NAME: Kb!

Centripetal Force

Concepts
A. In what direction are you accelerating if you are moving in a circle with a constant speed?

To the conler of the circle

B. Ifyou are accelerating to the left, in what direction is the net force on you? Generalize this
statement for any acceleration.

To tha lef+! Net fore and Accelemtim  always in The .sa\tme direchon
becau® the NerFore Cauge$ the acceleradion,

C. In what direction is the net force on you if you are moving in a circle with a constant speed?

To W cenier of the cirche.

D. Centripetal Force is just another name for the Net force acting on something when it is
doing what?

Tris e wet five when an object movts ina cirle.

E. If there is no net force on you, can you move in a circle at constant speed? Explain.
Nope . You will just move in & staigut line with o consfant speed.
(€ Theee is no et Force o yov.

Calculations
1. A 1500 kg car is traveling in a circle with a 12 meter radius and a centripetal acceleration of 3
m/s?.

a. How fast is the car traveling?

mz (500 kg Q.= ve 2 = !-2. st 36 r\T: 6 M/.S'—J
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= Zm C 1z

thing /

ome .

c 3 me /g,_;\
Qe b. What is the centripetal force on the car? |

& ClSoo)(e)L
w, O ZFzmo= (500)3) @ R=ML = -

T 4Ysoo N = YSoo N

c. Where does the centripetal force come from?

Friction between fires & mad. (ThetS why yv can't furm
when o+ 5 ioy. ')

2. A 75 kg person is on a Ferris Wheel of 5 meter radius that is rotating, If the person has a speed
of 2 m/s,
a. What is the centripetal acceleration of the person? (Give magnitude and direction.)

- 3S k
v=1Ms
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b. What is the centripetal force on the person? (Give magnitude and direction.)

SE = ma FE=m'. @)@
= (W0O8) o r S

':60Nl i:éOl\ls

3. An airplane of mass 15,000 kg is traveling with a speed of 75 m/s. If turns with a radius of 200
meters, what is the centripetal force needed to let the airplane turn?

m= [So00k4 ” 2
Uz 35 W F= my F, = C1S,000)(?5) fﬁ: 422,000 r\]
= Lo0Mm r 200 o

4. There is a 1700 kg car traveling in a circle with a radius of 15 meters a centripetal force of 5000
N acting on it. How fast is the car going?

< 1700 Ky 2 2
(1F00) V - (5000)US) _
rz IS m F.- rnrif 50007 ls) = O

F, = Sooo N [V‘-‘ 6.6 ™s \

5. A 75 kg person is running in a circle. There is a centripetal force of 50 N acting on the person,
and they are running at 3 m/s. What is the radius of the circle?

I: - my 50= ,_2__. = __J—i \[‘_ [S,S_ m \
Ft.: SO N ¢ r r (,S'D) -

6. An airplane of mass 15,000 kg is traveling with a speed of 75 m/s. It turns with a radius of 2000

meters.
a. What is the centripetal acceleration of the plane?

_ 2 = -
m= 15000 Ko a.=VY" . (35) | acs 2.81 m|2 \
vz 38 s r ( 2000) {
= 2000 m _ ,

b. What is the centripetal force on the plane? 2
2
F,= Mac = (15000(281) oo Fo= MY = (15000)(3S)
' - r (000)
F.= 42,00 N\ B £, = 42,100 N}

c. What is the net force on the plane

2,200 N!

Re menber: “Cenhipe{-d Force ¢s just anofher name for Net Farez
when some‘rhivsﬂ mogesS (n o clrde. side 2
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7. A 2500 kg car is driving around a circle with a radius of 15 meters. There is a centripetal force
on the car of 10,000 N.

a. How fast is the car going?

(=
m= 2500 k5 e - v 0,000 = C2500) V V"'._, 00,000)05) - 60
£z ISm ¢ r : 5y 2500
F; = [ol OOONb_ What is the net force on the car? ‘ V= 13§ m/.S

0000 N !

c. Ifthere was no friction, what would happen to the car?

Tt would just cmbine ina Staigwt line thodt is fargent fo The
circle ond BF wovld alsy havea constourt Spad.

8. A5 kgbagis swung in a circle at a speed of 3 m/s. There is a centripetal force of 20 N acting on
the bag.

a. What is the radius of the circle?

m= Sk — 2 (s) (2)* -
] et gp= BJBY oo GXB (s iem \
VI 3ms r C 20
E, = 20N | | |
c b. What is the centripetal acceleration of the bag?
2
0= vE_ @) F. z=ma,
LS - -
yRYAY =
¢ 20 = (S) e
- m/. v
= mf L
a.= 4 Is a. =4 /s
Answers:
1.a) 6 m/s b) 4500 N c) friction between tires and road
2. a) 0.8 m/s?, to the center b) 60 N, to the center 3) 422,000 N 4) 6.64 m/s
5)13.6m 6.a) 281 m/s2 b) 42,200 N c) 42,200 N

7.a) 7.75m/s b) 10,000 N

¢) car would fly off tangent with a constant velocity
8.a) 225m b) 4 m/s?
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