exp—1—
91.5/10

Collection and Analysis ¢f Data

*Data
" t(sec)
hien) ¢=15mm d=2.0mm d=3.0mm d=5.0 mm
30.0 73.0 41.2 18.4 6.8 |
10.0 435 23.7 10.5 3.9
4.0 26.7 15.0 6.8 22
1.0 13.5 g8 T 3.7 1.5
Table (1)
Using data in table (1) to fill table (2) below:
f(sec)
d(mm) h =30.0 cm h=10.0 cm h=4.0cm h=1.0cm
5.0 6.8 34 22 \.B
3.0 18"" ‘3!5 g'g g‘?
2.0 Ui 23. F 15.0 .2
1.5 32.0 Y. 5 z8 26.*F \2 5
Tab» (2)
—~ I\ ;;JM
For{i = 30.0 cm) fill table (3) below: A\ j; 2
t (sec) d (mm) 1/d* (mm?)
6.8 5.0 o.oY
Ig 'L' 3 |O O \ ‘
LA 20 o\ 2:;3‘
O
\O N \ 4 ﬁ
i 32 Tabie (3)
! —~ 2.0 mm, {iil fable (4) below:
Bil— = e @Y,
{ (sec) h (cm) (Togt) EZ
9.2 20,0 6\ \. U8
232, % 10.0 . 3F \
: VR 6.60
‘ 0. 86 S
L e P .o

Rt Osamen Abu _ GL\‘*Z‘JG'Q"
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*Analysis of Data:

Graph your results. Independent variables will be the diameter of the hole and depth of water in

the container. Time is the dependent variable and will depend on the previous two independent
variables. -

A. Plot the time (t) versus the depth (h) for each diameter (d) used. Do four graphs on one
sheet, using the same set of axes, connecting points in a smooth curve for each and
labeling them d, d2, d3 and da.

B. On a second sheet of graph paper, plot the time (t) versus diameter (d) for each value of
depth (h). Connect the points in a smooth curve and label the curves hi, hz, hs and hs.

C. Plot t versus 1/d? for h=30.0 cm.

D. Plot log t versus log h for d =2 mm.
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Measurement and Uncertainties

A, Measurment of m

Record your data in the following table

Trial No. d(cm) (di=d)? ¢ (cm) (¢i—c)?
(cm?) (cm?)
7I e Ry S1x15° | .64 | 7.84 139
2 332 [ yaixict] 1.8 [ g g4 353
3 3335 | 26x10°° | 132 | yy,5€
4 3.3a | S4UIxo] (o 3.24 XIO
5 333 L2 X100 168 | 1gudxio=
Average |d =334| cm =318 cm
Error | Ad =8,%| xiocm Ac =o,02)\ cm

1. Using your average measured values of d and C, calculate Tt.

=
N=_ - LRI8 - 34323

—

a 3.34)

8]

. Calculate AT .
& =7 [T ot 7
- /) +* —,—J—) = 31323 ?.zm;g.l_ x;‘qz,x}-g = 0.0092

. Which quantity contributes more to the error in the T (Ad/d . AZ/¢)

1,

= -3 D o2\
Od 3 X10 =<
——= SN0 2Bo.oo23 T 3
ol 3.4 |

i 1 wore exror in H\L’}i
4. Find percent error of m, where the accepted value of m = 3.14159.

=~o0.0039

Rnecer‘ e)f‘f’fﬂ'“f“*'L?Q - 75-:7—}—7—‘- X\o07

24159 — 3323
I s X\bo'/u ] .29 2
2. 4159

M
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B. Determination of the density:

Record your data in the following table

Trial No. h(cm) (h — h)? (cm?) d (cm) (d — d)*(cm?)
1 11315 4.84 X169 0.653 3.056 xra"z
2 .35 [.089 X165~ 0.655 4.096 X10
3 325 joayq xio—d 0. 666 2116 X107
4 N.325 1. yy xio O.692 1.1236 xio >
S .35 l‘éqx:é"q O. 66| LExi6 ™
Average |h= Il.333% cm d=0.65/4 cm
Error Ah= o.0| cm Ad= 0.0035" Ccm
Mass m= 45.¢3 g Am = e.o]| g

1. Find the average value of the calculated densities and compare it with the
standard value of this material density (p=8.89 g/cm®)? And find the percent

error. W ~ Uh.€3 _ 3
= —=(FR— ~— = 1. 45
Jre 7‘(2‘_,-_) W (3’.:313)(&551?? D((13x) J %W‘
— . A — |8"
Rexcemkaq exvor — | £- fux lwoo _ \u wg ; \X"Doz ——
2 .

2. Calculate the error in the density (Ap).

of = p J&5 - ()5 ()

P -8 —& - -4
WAL XJ‘*-BXFO 4+ 86XI6 4+ 338x0 4 W0 = o\24

3. Which quantity contributes more to the error in the density; the mass, the
diameter or the height? Why? (see part A 4)3

~y
—C—b—r:.\;\: 2.9 xi0 — o‘mﬂziq

£ =2ax0 = s.002q
%2 8.8 x5 0.000B8
2nd o Bk

ol

= 001 & (g e exver W e eﬂmi\-é |
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The values we will be working on are in the following table

Vectors (Force Table)

Mass (g) Weight (N) = mass x 9.8 | Direction (°)
85 0.833 35
155 1.519 240
105 1.029 330
F1=0.833N, 35¢°
F2 =1.519N, 240°
F3 = 1.029N, 330¢°
Insert the calculated values in the following table
Experimental . Components
Resultant Force Rasilts Graphical Results Results
Magnitude (N) .5337 N | 535 N | 544
o
Direction (0g) -60 - 6?90 = 5d
Percent °
Difference for Graphical results % €66 /s
Percent -
Error for Components results % 2.€8 /

*Graphical solution should be attached to the report.

Forces Components Results Equilibrant Results
Magnitude (N) I 536 I\ 53¢
Direction (0g) - 59° {2 =

*Note: The resultant and the equilibrant forces are same in magnitude and opposite

in directions.
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Use the given ticker tape for the data in your rcpnrt' ——
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L
Purpose: To study irregular motion of your hand, by determining how the distance, velocity ang

acceleration are changing with time.
‘ é

A. Fill in table (1) with data from your tape. Then, draw a graph of x versus t.
B. Use data from table (1) to fill table (2). Then, draw a graph of ¥ versus t. Then,

. . ) » . ¢ o 0 Y ] ¢

draw the curve of the instantaneous velocity. {Assume that the instantaneous velocity at
the interval's mid-point equals the average velocity in that interval, and that the acceleration is

constant between each two intervals.}

C. Use data from table (1) to fill in table (3) .

Table(1)
Table(2) Table (3)
Tootal Total a
time distance Average tmid Vmid= V Av
t (sec) X (cm) - velocity (s) (c/s) — At
0.0 on Time interval (s) oo (cm/s?)
ot 0.05 | ys
cnm/s :
0.1 4.5 (cm/s) I
0.2 8.3 0.0-0.1 . 0.15 | uz
0.3 , 0.1-0. |80
= - i 12 025 | e
0.4-0.5 2 -370
0.6 30. 2 T . R
0.7 34.5 — - 20
0.6-07 g 055 | 39
se (x -apl swer the followine questions: q0
Use (x-1) osraph to answer the following questions: 0.65 0z
a) Determine one interval in which:
I- The velocity is increasing: ¢fzgss (02 , 0.3)s
2- The velocity is decreasing: _ (o3 &)
3- The velocity is constant: (02 0.2) s
b) Find the instantaneous velocity at t = 0.4 s from the slope of the tangent of the (x-t)
graph. Slope = AY — P 26-13.8 _ 82 - 46.86 cm/S
DE o435 —o3 o35

(o3, 1%.8)
(o175, 26)




Fill in_table (4)below using da

answer the followi ) ta_from table(l), and_then Table(d)
INg guestions: Average velocityV = %-E
C) The mi < . . (cm/s)
delllt for the given intervals is tyig = o Y s = Xy — Xy
d) h UT“1=f?"‘h= 50
As the time i i :
Me interval is shortened, is there any relation between |5, , = 62 - 53,4k
average velocities i . : tg— ¢z
g Cities In table (4) and instantancous velocity at the |5, ~*—% _gou5
-»—- 5 s £3

o
m.l_(ipomt. Whew IHPM fo cpofn}‘ o So *le
N2.r & Vakoy

e) Write down the approximate instantaneous velocity at tmia from table (4).
f) Compare this result with that you have found in question (b) above?

':QPM&MJP'QM’W = / He. 56 — @-Elx,m:z. - 2 25 .4 7
t{(g.géiso-g/
_—

Use (v-f) graph to answer the following questions:

g) Determine one interval in which the acceleration is positive: (_;). |z — 0.35 ) <

h) Find the instantaneous velocity at t = 0.4 sec from the graph. Q0’784 <~ (.5

i) And compare it with the re%lt in question (b).
N — "‘ : Z' ¥ -
et debtived | T2 w1007 = st 244V

j) Calculate the area under the in?t%ﬁ‘t'tsgleous velocity in the interval [0.2-0.4] sec.
(o2x 53 + (015X 10)+ (Lt xeo 05 x10) +Q‘lc’\°~“5)(2® = 13. /35 <

k) What does this area represent? D ibowce Cown)
1) Compare it with the distance moved in the interval [0.2-0.4] sec trom table (1).

13 135 — 13.9 >
= —| xoor = 5 Y [
12, 53*h

Use Table (3) to answer the following questions:

n) How does the acceleration change from one interval to the other (is it uniform or

irregular)?

irrequlenc
d
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Simple Pendulum ex—§6— C{o 7 fﬂ
1. Compute the average of the period for each length of the pendulum and
record them in tablel.

2. Fillin the average periods and the lengths L in table 2.
3. Compute the square of the average period for each length and record it in

table 2.
Table.(1) ""Taﬁé“(i)” __:
Fill in the table with data from the Use data from table 1 to fill
experiment table 2
T1= Ta= T T T2
L(cm) | ts/5(s) | ts/5 (s) L (cm)
. . (s) () (s)
Trial1 | Trial 2
95 C \a5 | \.925] q5 925 | 3.F
70 \. &g \.&F \ 3¢5~ 0 \.665 | 2.74%+
60 B | 1Y | LBR 60 .52 | 2.3]
50 .Y Y Y 50 Wy \.q€
25 oQg | ©.99 | 0.985 25 6985 | 0.9%
15 o-7% o331+ | oFAF |5 .37 | o.59

4. Use the data in table 2 to plot T versus L. What conclusions can you obtain

from your graph?

&Uﬁ—-%ﬂ h'ndﬂd’j D > MJ R ima‘s'\ng e "Time incvease

5. Now plot T2 versus L using table 2. What kind of relationship do you

obtain? | jneor~ amdl a‘fwec{"f(«](\

6. Compute the slope of your T? versus L graph.

(e50) , (6v.,2.3)
et slope =W =282 - o.0e355

5','2)1 0.03 2.
R 0385 = HX -
é\_)l _ 9 2 g= lo25.y cM/Sl
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7. Using the value of the slope you obtained to calculate g, the acceleration
due to gravity.

5:1_\_,/"

8. Estimate the percent errorin g.

% :{OZ—;Lf OW‘/:_SL

-

exyexy % = | E— A

oA
A X0

= | 10254 — 980
90

X 1007%

= RéE€%F
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L O.qu Force and Motion: Newton's Second Law C?/ / @
(33385
Photogata
‘ Flag ¥y 3 In figure M: mass of ,!:l_l;it:-r_ o .i
Glider g? o jString_ Pulley ma: added mass on glider I

system is:

mn: hanging mass
The theoretical equation of motion for this |

’ ) o myg=( M+ ma+mn):l .
]
Purpose: To investigate Newton's second law: How a given force accelerates dlﬂl.l’(.nl masses and how
different forces accelerate a given mass.
Part (I): Acceleration and added mass with constant driving force.
Fill in table (1) with data from your experiment. Make a graph for m,versus 1/a. Then answer the
following questions.
a) What is your conclusion about the way in which the Ghiﬁ;rds :inass= 0.1 kg
. . e .
acceleration depends on the magnitude of the added] — AIf ——— Acceleraflon 1/a P
. pressure # " a(m/s’) | (m/s7)
mass?_when T increase wiagid Fode ma (kg)
; .” 4 0 o31F | 315
a&kﬁ;aﬂ%zcmw_@_u_a!mas& 5 0020 | o.2q| 2.u4
b) Find the slope of your (m,-1/a) graph. 6 0.050 0.245 4.\
ke D 7 0.100 o. 192 2
Sepe = -3-1%:_-_—"; s o488 =

What does the slope represent? j[mﬂ_% Lavce: (Cwly 8)

¢) Determine the value of the glider mass(M) from the (ma-1/a)eraph. And compare it with the real value.

—
—

M = | 'ﬂl‘nf’| == CS\OPC. /8_)

o.gl —(o.0488/4.8)

O‘

146 N

—_—
pu—

ug%

|
o\

DMPMT-A — \lodl{G—.o\\\ X\oD'/%
8 L

Part (II): Acceleration and driving force with constant total mass.

Fill in table (2) with data from your experiment. Then, draw a graph for myg versus a.

a) What is your conclusion about the way in which the

acceleration depends on the magnitude of the hanging mass?

b |

,
”

e Ly i

Air Ma | Mp | Mg 5
pressure | (g) | (g) | (dyne) a (cm/s”)

7 100 | 50 | 49000 | \qZ

6 50 | 100 | 98000 | ER398-T

> 20 | 130 | 127400 | B01.6

4 0 | 150 | 147000 | S8%.3

ma + wh= 15’03

b) Find the slope of your mg versus a graph. What does the slope represent?

sSepe =

= 250.3Y
=2 2 — 0

c) Do you expect t ct that the mag versus acurve should pass through the origin? Explain your answer.

Lewuse whem no Mw«qmq wasSs  Aue acca(wf\‘:m el he zeve |

e.S
(9] —
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