[image: ]
[image: ]

[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
image7.jpeg
Semester Final Trig: Pendulum and Periodicity Activity

Diagram 3:

Oscillation Analysis (Mr. Taylor's Station)

Cailing ,—Fulcrum
—String
Release
Point
o /
LI T T T T TS AP TP ST PPPPRPPPPEEFSPETPRPPIPIPIIE SOTDRISERRRRR PPN Ss4 SPPPPPP- SRR
s> |
Wall
Floor
T Initial vs. Final Swing Condition L4
GA: ‘ Ei < » 03: i
SA%’Z'% 'g_) S, = gg Lg i\_/\ Se= VA, ’0/““
da _|o2=n Ar =840 T T de= 1%%.5 W
AS = 2184205 ASp={500%,\5
Fill in the values above from your previous calculations. Then find S»and A5 using the following /
Trigonometric formulas: (Remember @ must be in radians to use these formulas) ;
C.
If @ is in |:adians already Q = (W%W"‘EB
X\ )3 _ AGBo4 A2 sl
S= rH , ) AS=(0.5)r20 =1259U .9
8o
If @ is in degrees and needs to be converted:
T 1 ;T
s=rd ( ) S ' )
180° AS =31°0 (3500

Think about what S,and A, are. What am | asking for? Create your calculation to find these
values. Show all work on the following page. Original equations used, input values, steps,
etc... Box your answers on calc sheet below then show answers in the spaces provided above.
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Semester Final Trig: Pendulum and Periodicity Activity

Calculations Diagram 3:
. - 4 . . 4,4, : S
G2 Gy L BNl Lok, oo
L -

2. (5

ha = o~ Pe, @w \\4 &

- 2 Y % @1
Pe,: M%X@ £ P -CHIETED

- JeB At - 21482,65 & ﬂ;zqngc 2\ 155530y
Based upon your ;rndrngs .Estimate how many oscillations from the original Bse point would 7);4, 41

be required for the pendulum to come to rest? (Return to static equilibrium) h= %
2 full oscillations QA - Y\(Qb %} =0 /,.n lli %
Vota — n(VAA - o) =0 L
Extension Bonus: 544 - (4= /5 r"
2.3 o=

Create a graph as described below representing the values from Diagram 1 and using the
initial swing condition in Diagram 2. Label all necessary values and an ly. A
OF SNGS

Graphical Representation: e e
0,712%) (34, n.23)

21,132
£ i

o \‘Vf' Rest §

gl 9/; Maximum
P Swing
2

-50

bz, —\113)
In the above graph we see the horizontal axis as time (t) is centered in the vertical axis such that if
the pendulum is at(fest it is represented as distance (d) zero, the full retraction of the weight to the
release point is TN inches positive (d) and when released it swings past the rest point, fully
over Lolhe\/her_extre posmon that is represented by inches negative (d).
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Semester Final Trig: Pendulum and Periodicity Activity

Name: _ ANSWEQR- }/,El’r Perlod:jﬂa_ Date:_2- |
Data Table:

Trial Time: Calculation: Average Time/Oscillation: Distance X; Distance X,
L\ Dseconds 2hN\% /10=] B &1 seconds Ab.00 n. b TS

Description:
Step 1 -

Observe Mr. Taylor’s pendulum station as he, from a fixed release point which is accurately
located on the floor exactly 8 feet (X;) from the point of rest (static equilibrium), swings the
pendulum weight 10 times (back and forth counts as one swing) and times it with a stoowatch.
Afterward you divide the recorded time:

time per swing, then input that average tlme you calculated:

by 10, thereby acqumng an AVEZNE

,into the matrix

above, along with any other pertinent information you can glean from this process.

Step 2 -

Repeat previous activity (swinging pendulum 10 full oscillations as before) but catch the
pendulum at the end of the last oscillation and record the distance the pendulum arrived at by
dropping a plumb bob, perpendicular to the floor, and recording that point on floor. Accurately
measure (using a tape measure) the distance from this ne}'vly located point and the static
equilibrium point previously discussed. X, =

Diagram 1:

Initial Condition (Mr. Taylor's Station)

Ceiling

Wall
/—Release
Da Point  ds 5
3 dp
© 9’
Floor

d2

~—Fulcrum

. String at Rest

(Static Equilibriumj

—Washer

0

Measured Attributes:
dr = 108" inches (PENDULUM LENGN)
EIQ“ Inches ()k\)

Calculated Attributes:

di = _M inches

ds= log W inches(\ya\M/LN“ LWGN)
6, =M°degrees

Dy = 61 .b—v degrees (at fulcrum)

D; = Eb.’l‘;%egrees (at release point)

d; =
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Semester Final Trig: Pendulum and Periodicity Activity

Diagram 1 Calculations:

Law of Cosine: Law of Cosine:

(d1)? = (dz)? + (d4)? - 2(dz)(d+)cosD1 dy ds dy
(20 = fop + (08 - 2608 (0R)cosD

(4400 = (oA + (\ 4 - 2( 19 () cosD1

sinD; sinD; sing;

di  dy
sinD,  siné,

l\m=(m187-2(\\964')0051)1 ( \20 )Eé \og )
(\%Og - ("L5%LE JeosDy sin(] 5° D sind;
i ‘*_ - D1 g in(G1,5°) = ing;
) _( mjﬂ]cos (Fo8 )sin(61.9°) = (| Lo )sin
(0- %7:)) = cosDs (10% )sin515°) .
= sind,;

cos! (0. L7 ) = cos( cosD1) (\Zo )

il S (CCRELT o -
—9—'—5— sin { (120 ) = sin"1(sin@,)

sin"}(0.9%y) =

‘Sum Interior Angles of Triangle:

g(atqzs °=9i
D1 + Dz -+ 9,- 1800

54Dy 450,15 =180 — (én 5 +5¢,25)

o erefore: Pythagorean Theorem:

= 190-123 15

D, = M” (dsF + (see diagram 1) = (d,
Pythagorean Theorem: (o F+(ILP = (df A ~
What right triangle could you use to find d;? Au )+ (5 ¢4) = (d.)?
(ds) + (see diagram 1) = (d.f (V4400 ) = (d.)F
©r B R,-—— (Eov ]

q‘* + ?:qb 0?4— __\ qﬁz ;‘\.'F oY) (‘4—4(;0) =/ /(d.F

(Al ™o = 108", __120 in =d; y fuseer W

Qw"al?/ - 12 LA OF/
{02 .9 =d, —C%f‘ ) oSINE |
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Semester Final Trig: Pendulum and Periodicity Activity

Diagram 1F:

Final Condition (Mr. Taylor's Station)

Ceiling
\—Fulcrum
T~
///
Wall /\og" 2 \String at Rest
u (Static Equilibrium)
d2 \og "
Release
[ Point [~twergiued)
e [t fd3 I
§ /——Washer
Floor

Diagram 1f Calculations:
Find the following -

. o RS
Gw V) = ———
\.’\

P, = %8.\1°

I, -

108 — \\o3™ - (L. 15"

Calculated:
D= %8.2.°
di= \0% tn
Measured:

dy= L6, TGN

D, from floor= 1% | T,,\,

< \og “\f\\c%—%%
= \og - \To8. 44
= o8 - 84.9
0(1 s 4.5, :m
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Diagram 2:

One Oscillation (Mr. Taylor's Station)

Ceiling

Wall

Release
[ Point

6 feet

Floor

Initial Swing Condition

Tenth Oscillation (Mr. Taylor's Station)

Ceiling | /ﬁFulcrum

/~ Release /‘/

=11 | How fong is this?

Point /

loor

Final Swing Condition
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Semester Final Trig: Pendulum and Periodicity Activity

Diagram 2 Calculations: (Refer to diagram 1 calculations as necessary)

- Analyzing the One Oscillation Diagram
Calculate the chord length dj
dj = 2(measured-see diagram 2) = 2(‘10 ) = _\ﬂk inches
Compare your calculated dimension djyto your recorded tape measurement dy
Percent Error (P.E.) = | (d4-d;)/d;1(100)

P.E.=I(\<(72‘5‘-\OQ~ )Y(lo)1(100)= %0l %
'—grg

% o 7
Using triangle data caIcuIa:\)e th‘e é’entral Angle (8p) or “angular displacement”
0a=2(D) = 26159 =\29 °

Using G4 calculate what percentage of the entire circle the sector you have described in this
illustration might be?

B 1360° = (|55 %/360°)(100) = 1.9 %

Using the above information, and the circumference of a circle formula, how might you calculate

the distance as captured by 4 as an “arc length” (A.L.) which represents the true distance the
pendulum actually travels from release point to its other extreme?

AL =( 71 5% @@)(d) = (0.279B.14@) (|02 )
otha (Sa) =¢‘;4’,§ Inches

Using the above information, and the area of a circle formula, how might you calculate the “area
of the sector” (A.S.) the pendulum motion describes as it moves through the angular

displacement as shown by @4?
A.8. = (5 5 %) () (d)® = 0.5716)3.14)( |og )°
A.S. = (0515)B14)(| bl = (0319 (%6643)5

stor, (ASa) =\’7ﬂ4’| «%quare Inches

Page 5 0f 8




image6.jpeg
Semester Final Trig: Pendulum and Periodicity Activity

(Refer to diagran@ggulations as necessary)
.

- Analyzing the Tenth Oscillation Diagram

Calculate the chord length dg
dg = 2(see diagram 2) = 2(lno = GAZ’,‘J— inches

Compare distance dj to distance dp,_what is the difference between the two?

ldys—dgl=%%.5 inches
\\—\23.5

Using triangle data calculate the Central Angle (8g) or “angular displacement”

0s=2D) =2%%72 = 1.4 °

Using @pg calculate what percentage of the entire circle the sector you have described in this
illustration might be?

68 /360° = (X, .4°/360°)(100) = UL %

Using the above information, and the circumference of a circle formula, how might you calculate

the distance as captured by Gg as an “arc length” (A.L.) which represents the true distance the
pendulum actually travels from release point to its other extreme?

A.L = (U722%) (@ (2)(dy) = (0. 20123149 (\o )
Arc Lengths (Sg) = JAX.O| Inches

Using the above information, and the area of a circle formula, how might you calculate the “area
of the sector” (A.S.) the pendulum motion describes as it moves through the angular

displacement as shown by Gg?
A.S. = (LA L2%)(n)(dy) = (0.2723.14)(|0g )
AS. = (0:U1B1H(\\ b6y = 0. DDGUAL,YS

stors (ASp) . @Square Inches
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