Fourth Week Uniform Circular Motion

Circular Motion Dynamics

@ Magnitude of acceleration of a uniform circulating body is

@ Its direction points towards the center of circle
@ A force has to be applied to the object to create this acceleration.
@ By Newton’s second Law, the magnitude of this force:

V2

Fl=m

(64)

@ This force has to be directed towards the center of circle
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Fourth Week Uniform Circular Motion

Conical Pendulum

@ A mass is attached to a massless
string. The mass makes uniform
circular motion with speed v.
Calculate v and the tension on the

—— string
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Fourth Week Uniform Circular Motion

Conical Pendulum

@ The forces acting on the mass:
(65)

W= —-mgz
F (66)

F
Fr = (Tcosf — mg)z — Tsin6x
(67)
2
2N
=-mzX 68
- (68)
w
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Fourth Week Uniform Circular Motion

Conical Pendulum

Fr =(Tcosf — mg)z — Tsinox

(65)
ve . v2

= MR = "M sing (66)

1 Tcosd—mg = 0
— 2

—Tsingd = mL;’me

(67)
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Fourth Week Uniform Circular Motion

Conical Pendulum
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Tcosd—mg=0=T = EUCE
cosf
(65)
. v2
Tsing = mLsin0 (66)
— glsinftand = v2
(67)

@ Period of motion is T = 22

@ Check the units and the limits v — 0
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Skidding on a Curve

@ A car of mass m takes a curve whose

car OV radius of curvature is R. What is its
maximum velocity such that it will not
skid?
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Skidding on a Curve

y N
X @ Forces acting on a car:
. Fir = sN (68)
Eir N = Ny (69)
w = —mgy (70)
Fr=(N—mg)y+ usNx  (71)
w
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Skidding on a Curve

y N
N N 2
X Fr = (N—mg)y + usNx = m*mexx
N—-—mg=0 (68)
E 2
" psN = mme (69)
= Vmax =  sAg  (70)
w
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Fourth Week Banked Curves

Banked Curves

C
0
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@ What should be the value of 6, such
that a car moving at a speed v, can
turn a curve with radius R without
skidding? Ignore friction.
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Fourth Week Banked Curves

Banked Curves

=21
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@ The forces acting on the car:

N = Nsin 6% + Ncos 6y (71)
Fy =0 (72)
w = —mgy (73)
Fr = Nsin6% + (Ncosd — mg)y
v2
= mﬁx (74)
Phys109-MECHANICS PHYS109 90/93



Fourth Week Banked Curves

Banked Curves

X Fr = Nsinox + (Ncos6 — mg)y
N :mvﬁ)“(

Ncos6—mg =0
{ Nsind :m"—R2
2

v
F, = gtanf = 7

v
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