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Simple harmonic motion is a special type of periodic motion where the restoring
force on the moving object is directly proportional to the object's displacement
magnitude and acts towards the object's equilibrium position.
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ANGULAR SIMPLE HARMONIC MOTION

« The figure shows an angular version of
simple harmonic oscillator. When a body LLJ |
) . Fixed end
Is allowed to rotate freely about a given -
axis then the oscillation is known as the

angular oscillation.
Suspension wire

» The particle or the body undergoes small
angular displacement about mean position.
This results, when the body under stable
equilibrium is disturbed by a small
external torque.

I i - Hm
 Atorsional pendulum consists of a disk \")go\“L

suspended from a wire, which is then m

twisted and released, resulting in an . ..
oscillatory motion. BOGAZICI UNIVERSITY

Physics Department
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The oscillatory motion is caused by a restoring
torque which is proportional to the angular

displacement, ltl Fixed end
T=1la=—kb

Suspension

(Angular form of Hooke’s law) wire

Where K is the torsion constant that depends B :
the length, diameter and material of suspension & : a /
wire. | is the rotational inertia of the object about s
twisting axis and < is the angular acceleration

of the object. -9 0 “Reference
& line
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EQUATION OF MOTION:

T=1a=—kb

Angular acceleration (¢ = %

Where o? ==~ = . /F T:2_7T
/ Ji /
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OBJECTIVE: To find the moment of inertia of the ring and compare

 PART 1I:

* PART 1II:

result with theoretical value

» Measure the period of disc

» Calculate the moment of inertia of the disc ~
> Find the torsion constant K -

» Measure the period of the disc and the

ring together

» Calculate the total moment of inertia of
(disc + ring)

» Find the experimental value of the

moment of the inertia of the ring

BOGAZICI UNIVERSITY

Physics Department
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Theoretical value of the moment of inertia of the Disc:

BOGAZICI UNIVERSITY =

Physics Department



ANGULAR HARMONIC MOTION Iphys

Labs

Theoretical value of the moment of inertia of the Ring:

L= u|®, P +(®,.)]

BOGAZICI UNIVERSITY

Physics Department




ANGULAR HARMONIC MOTION

PART |

Use your phone’s stopwatch to measure
the time, t, for the disc to complete 50
oscillations, and determine the mean
period of oscillation T.

! M R?
1 = 27T\/: — Agise = ——
K 2

compute f4, torsion constant of the rod.
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PART 11

Place the ring whose moment of inertia is
unknown, on the disc. Use your phone’s
stopwatch to measure the time to
complete 50 oscillations, and determine

the mean period of oscillation T.

i
T — 9r total
K

Compute the sum of the moment of
Inertias of the disc and the ring.

BOGAZICI UNIVERSITY

Physics Department
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PART 11

Ji
T — 9 total
K

Total moment of inertia is equal to
Liotal = Ldise + Im'ng

Experimental value of the moment of
Inertia of the ring:

]m'ng — ]tatal — [disc

Compute the theoretical value of moment

of inertia and determine the percentage error.

L

m— i
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Part 1: Moment of Inertia of the Disk

Take the Description / Symbol Value & Unit # of Significant Figures

data and Time for
fl” in 50 oscillations t = . A

--------------

the page  Timefor

one oscillation T I - e cciinneeee ] WP #...0 ...
for the
D I SC Diameter
of the disc Ddisc = o e e
Radius of the disc Rdisc =  «iiriieii e i
Mass of thedisc Mdisc — = .. oo s

BOGAZICI UNIVERSITY
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Description / Symbol Value & Unit # of Significant Figures

Time for.

Take the data, fill 50 0SGIllAions £ T e T N
Time for

In the page for the
Disc + Ring.

one oscillation P Sl oo o c WETTRPTTTTRTTE. "W IUTURE " S AU

Outer diameter.

of the ring Douter =eeiiiii s
Description / Symbol Value & Unit # of Significant Figures

Outer Radius of
mg_: ring Router L O
Inner diameter

fthe ring Dinner 0 o

= wanens

Inner Radius of

the ring Rinner = oo
Mass of the
ring Mign = oo m—— .. BOGAZIGCT UNIVERSITY

Physics Department




CALCULATIONS:

ANGULAR HARMONIC MOTION

Description Calculations (show each step) Result

 Use theoretical

Moment of Inertia of the

formula to calculate Sk ftheoretical) e o AN N

IdiSC. ....................................................
* Use period formula rsenconsanetihe
] rod (emprical) K S iR R
for torsion
pen d U I U m y Cal CU I ate Description Calculations (show each step) Result
torsion constant. Total Moment o Inetiaofshe disk an the
ring (emprical)  froral SE . LY RS

« Use period formula
and calculated
) Moment of Inertia of the
tOfSlon Constant, Ring (emprical)  [ngEV = coriii e
determine |, ;1 =lgicc +

I ring Theoretical value of the Moment of
Inertiaofthering fing TV = «orriii e e

* Find I,

BOGAZICI UNIVERSITY % Error for the Moment of Inerta of the object: ...

Physics Department
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CALCULATIONS:
* Use ik _
Description Calculations (show each step) Result
theoretical
MR?
formUIa {o Moment of Inertia of the IdiSC — T
Calculate disk (theoretical) /Idisc = ... I ...........................
Idisc, ....................................................
+  Use period !
Se perlo Torsion constant of the T = 2m | —
K
formu Ia rod (emprical) K . ... e, gy L.
for torSion ....................................................
pendulum,
calculate
torsion
constant. BOGAZICi UNIVERSITY

Physics Department
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Description Calculations (show each step) Result

« Use period

Total Moment of Inertia of the disk and the

I
formu Ia and ring (emprical)  fiotal S T =274/ - .t.Otal ..............
K
calculated torsion 1
constant, Find loza
] Moment of Inertia of the
determine N o
ing (emprical)  LingEV = i
liotar=ldisc * Iring Iring — Itotal . ]dz'sc
 Subtract | ;.. and |
Theoretical value of the Moment of
find 1. N
ring. nertia of the ring lingv = ..... | [ — 2 — 2 ] .
[.J-'ing = 5 M (R.‘nner ) + ( outer )

° Use theoretlcal ...................................................
formula and

% Error for the Moment of Inertia of the object: ...........................

ring. BOGAZICI UNIVERSITY

Physics Department

calculate |
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