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LAB REPORT FOR EXPERIMENT 1

A

Name:-~<210.4

N
Hanecoul

. . { ) J
Registration N 0:--3-5-3-353}--;--

Physics Section:—---‘-lff-----.._--

PHYSICS LAB EXPERIMENT 1: COLLECTION AND ANALYSIS OF

Date:

3/10 £200

N

I i)
Partner's Name:-ﬁam-a

hareveed

Registration No:=ldl 2

A
i

Instructor's Name:-p-ﬁA-B-j-W- AL Azem

DATA
1. PURPOSE : o
Coller Han ane é’fﬂaE JAST ”} e iez
II. DATA :
Table (1.1)
h (cm) t in seconds
d=15mm |d=2.0mm | d=3.0mm | d=5.0 mm

30.0 |73.0 412 18.4 6.8
10.0 |43.5 23.7 10.5 3.9
4.0 26.7 15.0 6.8 22
1.0 13.5 7.2 3.7 1.5

Using data inTable (1.1) fill in Table (1.2) below:

Table (1.2)
d (mm) t in seconds
h=30.0 cm | h=10.0cm | h=4.0cm | h=1.0cm

5.0 6.8 3.9 2.2 \.b
3.0 8.4 065 168 /1 3.7
2.0 41,2 23.7 1150 /1 72
15 73.0 435 126711 B35

3 ol

: 70

Q-
2
3



for h =30 cm , fill in Table 1.3 below:

Table(1.3)
t(s) d (mm) 1/d? (mm?)
73.0 1 1.5 1044
4.0 20 (005
18 .4 3.0 0.1
e Bl N.04&
e
for d =2 mm £ll in Table 1.4 below: i
Table(1.4)
logt log h
| 4] | 47
.37 ;
(.85 () i

III. ANALYSIS OF DATA :

Graph your results. Independent variables will be the diameter of 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; ,d, ,d; andd, .

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
curvesh; ,h, ,h; andhy .

C. Plot t versus 1/d2 for h=30 ¢m

D. plot log t versus log h for d =2 mm.

71



IV. CONCLUSIONS

1. From your graph (t) versus (h) for d = 1.5 mm, extrapolate the curve toward
the origin. Does it pass through it ? Would you expect it to do so?

; b

YP” ‘ L}L?v”‘f.:;:l & Thefd s Na u,:g%x ¥ i he cevt beu o)

2. What type of relationship do you see between the time and diameter? Is it
direct or inverse?

m veree  felahon ’fi‘es oY

Q7

b

{ Pl

3. From t versus 1/d2 graph, find the empirical relatlonshlp between time (t)
and hole diameter (d) for h =30 cm .

y-GX¥b —p E=-1660M4% + 0

4. From the previous relation, can you predict the time needed to empty the
container if the diameter of the opening was 4 mm, 8 mm?

] V& i o
£ =166.6 — ().In% <e
6 |
y
5. From the log t versus fog h graph, find the empirical relationship between A
time (t) and depth (h) ford =2 mm .
\/——’ 5 A2 :!” ‘:“' }f\-"i'{: = \'\“?4 10 if» + Oi 5‘3
A v 5 e , B
! )\ b= = O L) iOC\‘f\ il P Nl eoeeed| E\. 3 ) h / :
) e J /
1/ AVE B |
B4 -
VRA

72



6. Can you predict the time needed to empty the container if the depth of water
was 25 cm, 80 cm?

T
G Yy

s— \ {«’ “‘zv’j 4

=L,
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‘1 LAB REPORT FOR EXPERIMENT 2

Date: 1010/ 2013 G\

. ) A 1L i 'ilw‘ v o 4 L
Name: y Partner's Name: ._.___.__..u]_.__

-
;\ f’\ 1 ,_r'-
0 296

(JQ

/) ( _i 2 i - N
Registration No: 2014 Registration No:—- K
|7

Instructor's Name;---——e--cemeeem-

Physics Section:

PHYSICS LAB EXPERIMENT 2 : MEASUREMENTS AND UNCERTAINTIES

I. PURPOSE :

i H i 1) T [ ¢
3 Mf‘ll s camnp clenelresyd Meadifeents ar lenath apy mass an !‘}l

“‘ﬂ@e aé neh &

bk

2. oHn 218 the uhcer tuyri

II. DATA AND DATA ANALYSIS :

A. Measurement of ©
Record your data in Table (2.1) below:

mmm(-ﬁf Wﬁ‘ A7 Table 2.1)

Trial No d (cm) (|d- d| (cm) ¢ (cm) Je—c| (cm)
: 395 | 27F707° 12.5
2 /:i‘ t 3 ¢! C“: '

Average d= 3:3h cm t= 2. % cm
Error Ad= cm AT =% cm
74



N 1. Calculate the error, A d, in measuring the diameter of the disk, and, At , in

measuring the circumference and enter the values calculated in Table 2.1
Example for one calculatlon (A d)or (AT):

A - T2 7 a» AoV ) xiags a5tk

/A
=Y LG TP T - T N [FIPYEIER /
n‘i AJ (J i =\ \ e  28=1) /

AC. . 1‘1 X ( - 008 rwm

&

2. Usmg your average measured values of d

anAﬂaten/
fs,— /A ]\ = ‘.(ﬂnv;},

— 7 &
! _,m Y
o JR L 2

3. Calculate the error, Az , in the measured value, 7 .

Note: Az = 7[(Ad /d2+(Ac/c)]*%

A

\ T7 0 Uz a5\ 2 . E
AT - 30631 (A6 00" £ 0,051
I N, 0 Rt s %= ]

: AR ‘\Q.tng’r

4. Which error contributes most to 7 ? (give a quantitative answer)

Al 3 : ) ) i:\-‘*{ﬁ
A ! &
i_i\ﬁ' fm H J‘f‘;f»,\

5. Does the measured average value of 7 agree with the accepted value of

7 (3.14159) within the calculated experimental error.

b

s f
i oy lﬁevg\ Nacel x (004 < (. 586%
N Qe /

DEICen -GG
i

75



T ————

. Determination of Density
Record your data in Table (2.2) below:

Table (2.2)
Trial No |h (cm) |h—h|(cm) | d (cm) |d—d|(cm)
1 Y AL £Y | b .
() ld “j‘j 2‘}"\@*@
3 Aol 5 ia-
l ) :, ¥l
4 /
5
Average |h= [, OF cm [d=/) My2 cm
| Emor |Ah=% (" om|Ad=% {.% cm
L’ mass m= 2,73 glAm=% (,, - g
' 1. Calculate the error, Ah, in the average measured length and enter the result in

Table (2.2).

< O

/

2. Calculate the error,(AE , in the average measured diameter and enter the result

q

in Table (2.2).

s V3B L ge o o (.00)
f203.1) == '
Y owdy, @ "L/

o 3 Take Am to be half the smallest division of the balance used .

4. Using your average measured values of h ,d , 7 determined in part A~
and the measured value of mass m, calculate p .
' Uyg, 3|




L

o

,‘y—-‘r)—HA—

.

5. Calculate the error, Ap , in the average value for the measured density, 7 .

2] (85

(2.2)

and use for 7 and A7, the values determined in part A.

M - sy - 7 [}

‘ir ZLE - i f\ "{“- = i ; !A“ f‘§

= ”_,A( = T p-w.g ( A o g‘,

- oo f s P
&Y 9]

e

\ S

N

A L
G\ f il

g
¢ A

f i J {
hljvt.* 3L
i A a2l ¥

6. Which errorin m, h,d , or

. 0.00)
\"7.1423

3\
7 contributes mostto 5 7

(give a quantitative answer)

A, / A i 1l £y } Fs vantly Nt E ¥ g
- et z = . Y7t
&t % o |
A AT m 3 o

T Using your cal
leastto p ?

culations in

(6), which error in m, h,d , or 7 contributes the

cewbyibutes Hhe leact

by : N 4 ioxen B ,;é?%}?
» P ¥

P

8. Compare the measured value of p= Ap with the accepted valie of p . Pace -~ o

. -3 41
T R i

VO -

\_ Yale'avA

b

",
——
-
i |
S
i,

77

-



% EXP@ﬁmen1t3
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| |
 poador guoh Hes (dqrially ) Lo by
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LAB REPORT FOR EXPERIMENT 3

Date: 3] i[ / \
o LN

gl sal

Partner's Name: ---Q feen
i \'& O%?\ AL
Registration No: B30 Registration No;-—--e-it.2 "
Physics Section:—-teeememnne—m-

P ~
Instructor's Name:--ﬁf‘-\ih"--‘---

PHYSICS LAB EXPERIMENT 3: VECTORS ( FORCE TABLE)
L PURPOSE

o o)
I

fr; Cid f?y{a

the whed | 4 0 He resulbent
: ?qum}-u e _apc OIE LA NE b e

3 ;
N : \ !
& . -~ Lwls L3
YOICE Dy “f; cadi g

; .«”;”f oy «s

CoOW f""\ Neyr<
II. DATA AND DATA ANALYSIS :

1- Record the experimentally measured value of the resultant of the two forces il
in step one of the procedure (magnjtude and direction) . e ook

| S /ﬁ/ il
(Ji > 28 “"f} i 2 =y .p’-. 5 *;3 @‘[Q bz -“ 'a-. | % :?5 - |
R | o . — ‘ \

B 120 awbk _Tl@]_ zﬁ/
2- Determine the resultant of the two forces-i s

tep one of the procedure
graphically. How does it compare with the measured value?

' N
e A "_.) &
=

1
& i
Y
P

3- Again determine the resultant of the two forces in step one by the method
of components. How does it compare with the measured value?
3

L

| B 00cee 350 103 sin3m 2 . Q197 457,
| )

¥ ) ‘C?y‘ NS 127

L N7
s . t A A

3 T A ) - [’{5 5 t 4 F L
: } 13 i £ ] - s y (.

27 7y 8} ) O
Q = '5){3 2 ] A :

y
i |

froae




4. Record the experimentally measured value of the resultant of the three
forces in step two of the procedure (magnitude and direction) . b A

}‘. \ -

\ N — ! L T -
7. | 3 g, i\,ﬁ
o/ 34 \\L QL7

Ko 200 gul

S. Determine the resultant of the three forces in step two of the proeédﬁre
graphlcally using the polygon method . Compare it with t easured value.

R QY g uwt
<
5%. i ‘ J
1]

6. Again, use the method of components to determine the resultant for the three
forces in step two of the procedure. Compare with experimental findings.

—
Y

0= 100 cas 2/ » 00 roc 30 +}50 cas 290 =1[68. 3]
_-,lh.j .
Ry =100 g 215 + 200 sin 30 4160 sin 2400
=>.;‘\\ /.
1 Fop) b A
é‘i = }62'5., A ¢ { /
1= | R -
[R] = J(162.9)7s Clo0.a1? = 19¢ quil
K ey R
tan ™ ~ - 30,7
e

W ool ; §o r - § i &t
l the HiFgHana! yOFCF EFL 2R T LY
S

s

rl ey 5 1 ~ A
s - Hi { ¥ {3F /*f [ § 1 ]
/ =

. } H
NN Ny s WO 8
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HIG Sp‘éecﬁ s j’)lghE?Sl’f Qj']cl U_”)@"\ ]r'i' i 6)‘”@”@?‘ H}a

%Pe@a" 5 Jowest

| | — 0 g _
p\_/;’m :j ( Vg_qj D Vye = E
v 2 i | 30’“"27 Uji s of k=06

b

the doler the Jime interval 15 with anj: Same. il

nt | (¢ accwfaj@ N 7 =V
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LAB REPORT FOR EXPERIMENT 4

1 &

A Y i) )
Date; -l 2. .U
Name: Zeiye [ansouf Partner's Name:- L0500

122014

2l be) e Ve
Registration No: Registration No:-—ﬁ-}-l—-@‘«'—? O

Physics Section:----'}—z-—n--- Instructor's Name:-—-i..

PHYSICS LAB EXPERIMENT 4: KINEMATICS OF RECTILINEAR
MOTION

L. PURPOSE :

n z g Wiy Fh v "L Pl i Y, Vo ] PP LA 2
W Ry Al A ) Hilias I AR e 3 4 Ak R F1¢
f [ie)s . L ED i AL J ! \ 3 VI i es® ¥

|

. ) ok b AS
§ ¢ £ ¢ {18 A DIVEY et £18

"
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II. MEASUREMENTS :

L. Measure the distances x, , X, , x; etc. and record your measurements
taken directly from the ticker timer tape in the second column of Table 4.1,
and then complete entering the rest of the required derived quantities in
Table 4.1 below:
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Table (4.1)

Time | Displacement Displacement Average Velocity Average
t; X; differences Speed differences | Acceleration
(s) (cm) (cm) (cm/s) (cm /s) (cm /s2)
A X = (Xi—|-1— Xi) Vi = AXi /At AVi = Vi+17Vi = A Vi/ At
0
0.05 9 \‘
0.1 ¢ | i}
0.15 3 § ~
0.2 2 ;
0.25 2
0.3
0.35
0.4
0.45 .
0.5 ,
0_55 bt - . “-'"} ‘ ‘_f . :}_ ! i;f . 3 2 s}%
0.6
0.65 ; ;
o
0.7 2 G
0.75 ) 3 ;
0.8 . ‘ } : : | ; . J;-’F
0.85 e
0.9
0.95
1.0
| & -
%ﬂg 49&&:@Jﬁg =\ /'S
At
W
o\ 98l
‘)\ \i! ~ " “9 h 2
§ Qe - = Q5= rféﬁ\t_/”g“ = /5 )

-’flf'__ e G NI - S—




L

2. Complete entering the rest of the required derived quantities in Table 4.2

below:
Table (4.2)
Total Time t; (s) Distance on Tape x{ (cm) | Average Speed ¥ (cm/s)
t; =02 X3 = Voo = No-X2 -f59-2_}14.5
bio-t2 1 — 02
t3 =0.3 Xy = O 1?
ty, =04 x4= 4,7 Vg = XX _122.37F /55
¢ Q- :J'I;'; 0.9 _0:3
tS =0.5 X5 = 5,?
t6 =06= tm X = ‘q ,5 V48 m")v(_@\___—}u ’_”,g_ Thea }55
=g - Eu Q('c’" i J
t7 =0.7 X7 = g ?
tg =028 Xg = )]‘3 ‘\@ Vs =)(;7 ><5 : %3—?;?: :j:!.5
t9209 Xg = j%lz B\e
Lol 117
tlﬂ =1.0 b ST ’6 2 Sl/p{
! Hi&
e
I1I. DATA AND DATA ANALYSIS : sh*i};;
‘ %
A. From an inspection of your tape, can you find where your speed was M _jme
highest? Where it was lowest ? Can you find where the acceleration was ;:3“,,),
(a) greatest (b) smallest? e
e
e wiate
e s
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B. Now using Tables (4.1) and (4.2) continue the following analysis:

1. Plot on a linear graph paper x against t. Connect your plotted points with a
smooth curve. From your graph can you tell where the speed was constant?
Increasing ? Decreasing ?

2. Plot a histogram of average speed V against time t. Fig.4.2 shows a
histogram of the data in the sample table.
Can you see regions where v is increansing? Decreasing? Constant?

3. Calculate the average speed during some long and shorter time interval all
with the same midpoint t = t; = 0.6 s. Record your results in Table (4.2).

g Doyour computed value of ¥ appear to be approaching a limiting value?

Can you tell what is the instantaneous speed at the midpoint t; = 0.6 s ?
)je g ’E ¥ 5." )’ - Ij ] g (/‘"W *’/’:‘.
T p-s0 AL - i ,

Pl

4. On your histogram of V against tdraw a graph of instantaneous speed v
against the time t by joining with straight lines the midpoints of the
horizontal bars of the histogram ; By joining the mid-points by straight
lines, what assumption are you making about the way the instantancous
speed varies during each time interval?

é' Vo 35 Er%’f' .’l“?;"‘f?’"*f%‘% -\ 1}' “!jmﬁ }’\alsg of the ‘prerk

aNg ¥rs
= 2 < { H . L ' wa
veloerhy i€ comctanr i the fntervel sa Ve acce ;/ﬂm
J =
/
\ //
v, Sy g " - 1] . e i
18 Zerey ab any hime o lhe inbenjol b,
- J T
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5. From your (v,t) graph read off the instantaneous speed at t =t;, = 0.6 s.
How does it agree with the value obtained in part B-3. ?

1 1
R & . | . i1 e\ / C:! . . i
} & anlee Ui bh b wae 10 1s Y B s ap (hys el
1 >
& 7
e o T TR ITE | B i~
cla fee v b i‘,{ﬁa Intermation i A5G~ 2 7
ol

6. Calculate the instantaneous speed at ty, by measuring the slope:of the (x,t)
graph. Does the value obtained for the instantaneous speed att =t =0.6 s
agree with your previous two values obtained in B-3 and B-5 ?

v

T \
\5 z"': :

LV R

g ke 36 “Jé‘ came OYid enudl co ) 3 /W‘ /5
//‘/)(”

7. Measure the area under your (v, t) graph between two times t; and t;
of your choice, what does this area represent 2

2 Py oA , 1 } | M < ) e IO U7 A
Dipn — ¢ K £ A Fv U Jri = ‘»"52‘5)% .23 A 4] ="\ cm

we g tald

W+ (opfesent

8. Now measure directly on the paper strip the distance actually moved during
the time interval from t; to t;. Compare with the answer you got in B-7.

T b , J | )
he di<ian@ el ::‘.‘s’J LS l’i'j i rom 10 Doy & <hip

e LT
L

b |

\faﬂ’l ‘u f Seyne  feSUE R i T

9, Using your computed data of the average acceleration a in Table (4.1) plot a
smooth graph of instantaneous acceleration (a) against the time t. How good
was your early guess as to the times of the greatest and the smallest

accelerations?

H e g . 7w /.9 \
re gfea CEC Omgitfolion ( 90 cuafS=<) 7
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PHYSICS LAB EXPERIMENT 5: FORCE AND MOTION € ub apll SL3 s |

I. PURPOSE: ,
1n mg%%—ma}e lﬁdw A;‘ﬁcgpﬁf—“ ‘R(Jfféﬁ acce,[ﬁ?’&@‘é a 9;/(;‘4’?

[ \ K. ,f . L p Y R
m ass and how o aven Yorce ppceleredes  Jibfernl
N

masses, and o Porce Changes o dele - mEd(ec Lo fesh bo

movernen [

II. DATA AND DATA ANALYSIS sl

A. Acceleration and Added Mass with Constant Driving Force
1-Enter your computed values of v versus t in Table (5.1) below:

Table (5.1)

Added mass m, | Time t |0.05|0.15 [0.25 |0.35 [0.45 |0.55 | 0.65
(&) ()

a0 ey Tosla [ [mafiedsa| 0]
m = 100 v(cm/s) 92| 23|99 |32 W:N\ 15% 59
m =200 v(cmy/s) \:{_ 2 1 ?6 %Q “3{ Q5

ne 1@ 15 1 [ 22 05 | 23] 31 ]
m = 400 v(cm/s)
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2. For each value of added mass, plot a graph of v against t. Plot them all on
the same sheet of graph paper. Label each graph with the corresponding
value of the added mass m, for identification.

’ 3- What conclusions do you draw from your graphs about the acceleration of the
empty and loaded cart under a constant applied force?

h 5 uccelerabion o the carg decreages /LJP ko mas Tecouse
ale \ \\ c’ - Mo a- £
o [ ™
\ ‘
b= ({nu’ £ relation)
O
4- Calculate the slope of each graph and determine the acceleration (a)
in each case, and enter your calculated values in Table (5.2) below:
Table (5.2)
Added mass m, Acceleration a 1/a
(8- (cmy/s?) (s?/cm)
0 M5 0.0 15
100 i N N9
. R A / ) 0%
200 - / A An/
- \%‘r,/ % ] 4 ')/‘/‘)
- 300 P ' o
53 O, 8%
400

- 5- Plot a graph of added mass to cart m, versus 1/a.. From the graph what
conclusion can you make about the way the acceleration of the cart

6- From your graph, find the mass m of the cart alone . /
Tae_inbefe, D\ e )] _208~ _ (i

Ine 990 ?go oyl

|97

87

i ~ depends on its total mass?
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B. Acceleration and Driving Force with Constant Mass of Accelerating
i System

25/~ L. As in the analysis of part A compute the velocity v for each recorded tape,
and enter your data in Table (5.3) below:

2 Table (5.3)

ES T Toultanging | Time t [0.05 |0.15 [025 |035 |045 0.5 0.65
= mass my () | ()

= 50 4 Wews) |5 (22|20 | 10] B(| 42| 7Y

I A A I ) AT S
jo 50 |vem® la | Y |50 ] 61 40] 9| X
~ I T e R Rl AERIEL

=5 \ E;O 100 v(cm/s)

I 1
L
T’ 2. Use your table to plot, on the same sheet of paper, graphs of v against t, for
LZ0 each value of the total hanging mass. What do you conclude from your
graphs?
[), ; MHow /
T L& . 4
1 = /
O‘,__-fd
E 3. Determine the acceleration (a) of the system in ecach case by calculating the
e slopes.
4. Enter your data for hanging weight (my g) [ where (g), the acceleration due to
jitiiE gravity is 980 cm/sec? ] and corresponding acceleration in Table 5.4 below:
,,*7[“
hirss
<
[
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‘ Table 5.4
Hanging weight m; g Acceleration a
(dyne) (cm/s?)

50 % 490 _Uaop|  FF /e

A% 3B=6560  AD
A0 480 =20 oy e
W0 x 980 = \ 072

\D ¥ 4Z[)- 127 4D /

S. Plot a graph of the hanging weight (my, g) against the corresponding
acceleration (a).

. 6. Calculate the slope of your graph.
Yoo, Au_ — 1b66yi0* ﬁw/s ¢
. ' Dz ats=Ee———

=

DX cm

7. What does the slope of your graph represent ? Does it pass through the
origin? why? or why not? Explain.
IL/ )/_@'D{P%PP?;' H})P., I’OEOJ Massi . 24 Mo My

A il
i RNy

gl . QLC feay & 72D
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PHYSICS LAB EXPERIMENT 6 : COLLISION IN TWO DIMENSIONS

I. PURPOSE :

| o] . Co r { . b y N
n__ g ricd e, Lpia ) N Lhich momen tulh 15 ans ‘*J-"[f’:"j

o~
D : | 1
b4 eolal WGES  fo WO - ¢ Ve n Sl ol
4 : e ]

L :1 eeh LW /NJJ" )

e YL
(ol @

I1. ANALYSIS OF DATA AND CONCLUSIONS:

1. Since the masses of the spheres are equal, the velocity vectors can be
used to represent the momenta of the spheres. Thus, the vector PP, on
the sheet represents the momentum of the projectile sphere before
collision, measure the length P P, and record it on your working sheet of
paper.

The vectors PP, and T,T, represent respectively the momenta of the
projectile sphere and the target sphere after collision, measure P,P, and
T,T, and record them on your working sheet of paper .

2. Graphically add the two momentum vectors PP, and T,T, on your
paper by placing the tail of the momentum vector of the target sphere at
the head of the momentum vector of the projectile sphere.

3. How does the vector sum of the final momenta P,P, and T,T, of the
two spheres compare with the initial momentum P,P,,? Estimate the
error in your result.

ach

A = "4.F
<Y N\ ol 9 0



e s e

Is momentum conserved in these interactions?

Ace  Anivn exge ; ‘ J’/

X #

~

In an elastic collision, the total kinetic energy (1/2I-l;lV‘2 ) is the same before
and after the collision. Calculate the kinetic energy before and after the

collision and compare the two values.

,\D* ;“/J~ & Z - 'f >! :

Vi
.}
4#“’ # ‘p =+ /—‘"‘\
1d 49 . Haoma N, 34 CAH -
o - L/
% c %A o
5 e

Is the collision elastic?
ues b 15 elagHe collis /

For an elastic collision between two equal masses where the target mass is
initially at rest, the angle between the final momenta vectors PP, and
T,T, is 90° . Measure the angle and compare its value with 90° .

oo t AL £

AB - 19 —H0\ x \[(M/,
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. Acceleration and Torque with Constant Moment of Inertia :

. Compute the translational and angular velocities v and @, for each recorded
tape, and enter your data in Table 7.3 below:

Table 7.3
Total Hanging Mass
m=350g m=100g m=150g
Time (s) v ® =V/R v ® = v/R v |o=vR

cm/s rad/s cm/s rad/s cm/s rad/s
0.05 ;

\ ¢ o4l 2 | b | 22| 269
0.15 24 )

22 | 2 Ui | 3un| 4o | 59
0.25 ol . ;

2¢ | 319 63| 5.28[ 105 IR
3 1 Yz | 94| 90| 672] 1| \O4
0.45 o !

g2 | 24| \02 | €53 \FI | 1H.
055 "'J—\ o ! .

50 | 2% (23 | V0.23] 20| 1+1Y
0.65 o s

22 [085] 26 | 110

. Use Table 7.3 to plot, on the same sheet of paper, the graphs of ® versus t.

. What do you conclude from your graphs?

mase

. Determine the angular acceleration (ct) in each case.

. Enter your results in Table 7.4 below:

94
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PHYSICS LAB EXPERIMENT 7: ROTATIONAL MOTION

I. PURPOSE :

a 4 (‘;.LJ-., ) A

U ¢ : : ' )Y e cxpef ey

II. DATA AND DATA ANALYSIS : ) '
A. Acceleration and Moment of Inertia with Constant Applied Torque.

1. Enter your computed data of v versus t in Table 7.1 shown below:

L = / o A
A e — _,/3 W AAS 7 ,i”‘""f_“‘
mh- 50 T Tapled ¢
! i ; Y~ \\ " Added mass to the turntable
T M=0g M=400g M=200g
Time (s) \% ® =Vv/R v o =Vv/R \ ® ='v/R
cm/s rad/s cm/s rad/s cm/s rad/s -
0.05 , .34 i < p
1{6 IE%Q | 4 1,428 ‘é ﬂ.gq
0.15 - .
2¢ | 2.28] 76 281 o2 ) 76
0.25 x
29| 3.9 33 | 2| 20 | 252
045 | 52| Baof 53 | His[ yg| 3329
035 [0 | Begg| 61 | B3| gy | M=
065 | . | 081 F0 | 522 | 63 | 5.9
Radius of the turntable (R) = cm




[—

2.

3

For each value of the added mass, plot a graph of ® versus t. Plbt them
all on the same sheet of graph paper. Label each graph with the
corresponding value of the added mass for identification.

What conclusions can you draw from your graphs about the angular
acceleration of the empty and loaded turntable under a constant applied

torque? ” ‘
\J\)\“! éeh the a CJL’} (noLES 1N fecse Ine AN 1 S :Jrf\ i)
do cceese) (nee  relodon ma N

From your graphs determine the angular acceleration (oc) of the turntable
in each case, and enter your data in Table 7.2 below:

Table 7.2
Added mass M | Angular Acceleration o | Moment of Ineria I
(g (rad/s?) (g .cm?)
0
160
200

Calculate the moment of inertia (I) of the turntable with and without the
added masses using the following equation:

[ = mR (E-R)
o

where m is the mass of the falling weight and R is the radius of the turning
wheel

From your table, how does the moment of inertia of the turntable (I) changes
with the added mass?

¥ 1 1 = 2 S I". i A . ':;.;
When Ye gddé rmass Nl 7 wwihior ey Nl

Nl i g —
f
| | PR . { OJJ — ]
Al 56, \ y X A Q ayio k] J/F' 3 ¥ of
—
) Y RELS 017106 o ~ IV
) — 4 } ' PO 5 (| > A ) S



Table (7.4)
Total Hanging Angular Acceleration o Torque (T) = Rm(g-aR)
Mass m (g) (rad/s 2) (dyne.cm)
50 1
100
150

6. Plot a graph of ( T ) the applied torque against angular acceleration ( o ).

7. What do you conclude from your graph?

; ﬂﬂfd\,; .
‘LFD\ AN A0 { ClaytOn

LJ
§ P |
w i X #h\

UJ“PQ L\-‘\p e o ’:"T‘J,J;- al  ciceelescd e

J

incdlase
{

8. Determine the moment of inertia of the empty turntable.

d.cuy ™
~

The rmomen | of i P/@ 0! Gpery g He - < loe
[} 18] L T
&K <
_____ X

9. Do the values obtained in part A & part B for the moment of inertia of the

empty turntable (I ) agree ?

|

\'/{5 R 5 G
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Date: v
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PHYSICS LAB EXPERIMENT 8: SIMPLE HARMONIC MOTION :
THE SIMPLE PENDULUM

I. PURPOSE :

i \ \
\o 2 udu HAo.

IL. DATA AND DATA ANALYSIS :

1. Compute the average of the period for each length of the pendulum and
record them in Table 8.1.

2. Fill in the average periods T and the lengths L in table 8.2.

96



Table 8.1

Li=  om[L,  om|Ly  om|Ly  om|Ls. om]lec om
11;;‘:)31 t/20 (s) t /20 (s) t/20 (s) t/20 (s) t/20 (s) | t/20 (s)
1.
2
3
4
5

T = s|T, = s |Ty= 5 [Ty s |Ts=  s[Te= s

Table 8.2
L (cm) T (s) T‘Z(sz)

97




1

3. Compute the square of the average period for each length and record it in

Table 8.2. B
4. Use your data in Table 8.1 to plot T versus L. What conclusion can you

obtain from your graph?

W hen

2
5. Now plot T versus L using Table 8.2. What kind of relationship do you
obtain?

6. Compute the slope of your graph plotted in 4 above.

v P clapé -

7. Using the value of the slope you obtained calculate g, the acceleration due to
gravity.

8. Estimate the errorin g.

98
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LAB REPORT FOR EXPERIMENT 9
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Registration No:--O-BED-L‘:\-

Physics Section:-----—-i=m==mm-

PHYSICS LAB EXPERIMENT 9: THE LAWS OF GASES

I. PURPOSE :

Date:

Y12/ 2012

O\

Partner's Name:---élf-g-@!-\---

Registration No:---o--‘--%g-z 26

Instructer's Name:-==-------—-

Lo mveshnaﬂ He be how lof (‘9 CxMD‘P c«aqq: ash as oy

a C@/M’J

U\Y\O\ff \'\rnfxo s N qu J":n ;\@J’ff}fﬂh o Ew!n;:‘ e

coynouh b of enclou

IL. DATA AND DATA ANALY§

A. Boyle's Law
1. Enter the data in Table (9.

1) below:

~F

e F

i Table (9.1)
L T
Scale Readings L =B-X h=Y-X 1/L
£ (mm)o o mm mm mm-!
/X Y
RBE | Q00m| L=30_fg h=F90-1B) < 1/f15 g4 102
=115 - 615 '
\7% FOOme| =290 1R :j%}i/ﬁg =122 = g h|xt10-3
' —1922 = %22
{4 | 600mm|= 70 -lﬂ%ﬁ‘f-“é’? =/135_ 7.5 xlo-3
=42 - u 2R -
¥ o 300 = RS RVAL T . <3
156 | m0m| ~ %% 7 a1 -4 x 073
\UH | 200 mn| - zoo | 5 Moo W ABE . gt -
|24 AV mn| = 200 -\5| - %m”‘m? NP BF x0
= 3] e 15
B= 200 mm
Average Room Temp.= 20 °C
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i. Plot 1/L as independent variable against h. Use the graph to find the value
of the atmospheric pressure P, £ AP, .

Po=z25 30N . faj
\\} U -\‘v\lrpfrzou‘/d ( / /
= ' / L

3. Calculate the pressure of the entrapped gas P in each case, using the relation:

P = (P, + h) and also calculate the quantity PL and enter their values in
Table (9.2) below :

Table (9.2
P= P,+h (mm Hg)

P= 725+ 615 =300
R 725 + 522-19

p.725, 433 |58

bo 795 o 244 <\ogel | 2.
P05 4+ 254 % | :
P-725, |3 -9

—]

4. Plot a second graph between L as independent variable and P = (P, + h).
What do you conclude from such a curve?

H'!gzl’ P (Pfésstu‘p} decteuses el L \ncleace <

( inyerse feledion )

5. Plot a third graph between L as independent variable against PL. . What do
you conclude from this graph?

p L Lo Cﬂ e Lﬂhi @1 d :.'7 “_f’lx E a)

=
e
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LAB REPORT FOR EXPERIMENT 1}

-
1/

Date:
Name Leing ﬂ }m ‘é(}ﬁ Partner's Name:—-—-i’:;i';.;Qi‘;--
Registration NO:---E;-Z- 2.2 Registration No:---Qé-E:‘.-:;f 4
Physics Seﬁi‘m:"""\'"""'----- Instructor's Name;__!i"!ir;%_:;;_@ t

PHYSICS LAB EXPERIMENT 11: SPECIFIC HEAT CAPACITY OF METALS

L. PURPOSE :
)Y T T L
10 _Yekermipe me %\{)%‘f \He Nt ¢ anac | ok g SULDMIE
' (
N Y }
(5 ™ }'R" ‘;5_’ i if

II. DATA AND DATA ANALYSIS :

1. Enter the data in Table (11.1) below:

Table (11.1)

Specific heat capacity of calorimeter C; = 0.22 cal/g°C
Specific heat capacity of water C,, =1 cal/g°C
Mass of calorimeter M, = Yp 9 g
Mass of calorimeter + water = 19499 g
Mass of water M, / 799,33 g
Temp. of calorimetér. +water T, = 9 L{ 9 °C
Temp. of metal T, = gz} R
Final Equilibrium Temp. T; = 28 . &
Mass of metal M, = ay,7 g

105
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2. What are the possible sources of error in this experiment?
\ (-
| \, e

3. Calculate the specific heat capacity (C, ) of the metal using the following

equation:
Heat gained (by calorimeter + water) = Heat lost (by metal)

Q\p/\ i @\Af & (3(“’ #\7 CM YY\ /\ L ha ""“((’\ Ih’\w *CC}A
Chn \(gk‘f? \{35_1,% "‘(I)ﬁ :f’q 77< 4= | D jé_ \/-4‘}5'”’ X .
36% N 0O, 0H4 I - X @\

azuw | Bl e “"K‘Lr- ‘
m
22‘ C.a/ ,c'g

-

4. Calculate A C, and express your final resultas : C; +AC,.

C;xaC= (0,056 + (0.0)

5. What is the heat capacity of the metal sample?

C o o~ - G4,y 0056 5,350 Cal

Pal i
z - |"2 &"’2 - ———

~a i
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6. How much heat is required to raise the temperature of 120g of Aluminum
from 25°Cto140°F .

Amzbm,z Ay s 52001 g

AT\ i ‘&‘TE‘ = ’imi}‘- = lﬁ % = ‘Z‘gj - 60 C

phee M ey b X = Y e
_45.2x0.92 % #9373
= 29,6

Ax = —
X2 (0.2 Q0N |y 00

- .15 a0

JBTe)™ + (6T 2

J©5? + (o5
0I5

'\d—:‘“f{;i\}_w;} Ay

L 23— 24

3

it

(A B

- I
2ol sz 679 Gy

‘“:;6'4 - 0.?’5
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Purpose

The objective of this experiment is to measure the speed of a rapidly moving object us g' the congervation of

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

Name:...L. €404... .,[Y}.f;i.-i‘.‘-."ac.iﬁ:i" Partner's Na'me:....Aﬂeciﬂ.....'
A s .

Registration No:...0 1330, Registration Not....ooeeenrinnnen.

Physics Section:......‘.-}. ......... — | Physics Section:........coeenieinns

Ballistic Pendulum

mechanical energy and momentum concepts. From the initial speed of the ball the acceletation due to gravity

g can be determined.
Theory

We will use the mechanical
ballistic pendulum apparatus
When the spring gun is fired
that the elastic potential -ene

energy ( E. ).

energy in part one of this experiment to measure the speed of the ball. The
is shown in figure 1. A steel ball is placed at the end of a compressed spring gun.
. the ball is projected horizontally leaving the gun with a velocity v. This means
rgy stored in the spring (£ ) is transferred to the ball in the form of kinetic

Applying the conservatio

= Ey= E,

Figure 1

n of mechanical energy principle

M

Where x is the displacement of the spring from its unstretched (x =0) position, k is a constant called the
force constant of spring, and m is the mass of the steel ball.

Then the initial velocity of the steel ball is:

In the second part the ball |
pendulum with ball to swing

2

caves the spring gun and then is caught by the catcher mechanism causing the
upward. The velocity of the pendulum with captured ball can be calculated using

the conservation of momentum and mechanical energy. Applying the conservation of momentum, we get

my = (M TV

3)



Where &f._.= M+ Ma

rar

Therefore ,

_ m
Fombr m)v *)

tot

Where v is the velocity of the projectile before collision, m is the mass of steel ball,M,,, is the total mass of
pendulum (M+m _),M is the mass of pendulum, m, is the mass add and ¥ is the velocity of the pendulum
with the captured ball after collision.

If we then set the potential energy of the pendulum in its resting position to zero, the following is valid for the
potential energy at the highest point of the oscillation (the velocity is zero):

U=(m+M,).gAh ' (5)

tot

Where A4 is the height by which the center of gravity was raised.

sastiy=—28 6)
r &
Ah =1 (1-cos (®)) €]

Where r is the distance between the axis of rotation and the center of gravity of the pendulum with the
captured ball and @ is the angle at the maximum deflection of the pendulum. The equation (5) becomes

U=(m+M,).g t(l-cos (D)) &

The potential energy is equal to the kinetic energy Exin immediately after the collision:

iz(m + M, ) j =(m+M,,).g.1(1-cos(D)) (9

From this equality we get:

= J2gr(1l-cos{d) | 10)

For eq. (4) we get

2 o= .’f.‘:giﬂiv‘”zgr(l —cos{d)) ok

‘momentum

Information for an &xs

Similar result can
purposes. At th
kinetic energy’

where l—;:_iis_.wtﬁe moment

b L AL or G

This apgular momentup)
point of the pendutum. If ry

Lo=m* e iy =M Ty

By setting the twgangular '::nor




21 (m+ M, )gr(l-cosD)

b

2gr{l —cas{$l)Fy  whereis the factor (Fi) - Feur =1

~ Procedure

Part 1: calculation of the.initial speeds of a steel ball for three possible tension energies by using the
conservation of energy principle.

O‘\(_h-h-’_q)i\.):—J

_Attach the steel ball to the holding magnet of the bolt. _
Pull the bolt back until the desired lock-in position has been reached.
Measure the displacement x from unstretched position to the first tension position.
Repeat step 2 and 3 for the second and the third tension energy.
‘Record xy, x» and x; in table 12.1.
‘Calculate the initial speed for each case by using the equation 2.

Part 2: calculation of the constant acceleration g due to gravity.

o o

e

7.

Attach the steel ball to the holding magnet of the bolt.

_Pull the bolt back until the desired lock-in the second position has been reached.

Without touching the pendulum’s pulling pin, ensure that the pendulum is at rest and that the trailing
pointer indicates nearly zero.

Trigger the shot by pulling the release lever. The amplitude of the pendulum’s oscillation can be
read from the trailing pointer.

To minimize the friction involved in the functioning of the trailing pointer shoot the resting
pendulum using the same spring tension for a second and a third time without resetting the trailing
pointer. When the trailing pointer is not moved any further, one can assume that the angle indicated
has not been falsified by friction. ‘

Now add 10g mass to the pendulum. Shoot the pendulum using the second position of spring and

“record the maximum deflection of the pendulum ®. Repeat again for other added masses to the

pendulum up to 40g in steps of 10g. Record your data in table 12.2. ) _
Plot the relation between 1-cos® versus (m/(Mtm))* . By using equation 11 calculate the constant
acceleration g. : ’ ‘

Analysis of Data

In this experiment, m (mass of the steel ball) = 35 + 0.01g, M (mass of the pendulum) = 86 = 0.01¢g and-
r = 24.00 + 0.05cm, k (the force constant of spring) = 750N/m. The throwing device of this experiment has
three possible tension energies. o ’ '

Part 1: calculation of initial speeds of a steel ball for the three possible tension energies by using the equation
7. Measure the distances ¥, x» and x3. Record it in Table 12.1 below.

Table 12.1

PPN |
i

2 Il 2t I
TR > e 2 } ! \i
P O

‘ b3 T sl
‘ m=0.035kg

k =750N/m
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Procedure

Part 1: calculation of the .initial speeds of a steel ball for three possible tension energies by using the
conservation of energy principle.

. Attach the steel ball to the holding magnet of the bolt. )

pull the bolt back until the desired lock-in position has been reached,

Measure the displacement x from unstretched position 10 the first tension position.
Repeat step 2 and 3 for the second and the third tension energy.

‘Record x1, x; and x; in table 12.1.

Calculate the initial speed for each case by using the equation 2.

O\UI-L}:‘JJE\_)—i

Part 2: calcutation of the constant acceleration g due to gravity.

Attach the steel ball to the holding magnet of the bolt.
_Pull the bolt back until the desired lock-in the second position has been reached.
Without touching the pendulum’s pulling pin, ensure that the pendulum is at rest and that the trailing
pointer indicates nearly zero. -

4.  Trigger the shot by pulling the release lever. The amplitude of the pendulum’s oscillation can be
read from the trailing pointer.

5. To minimize the friction involved in the functioning of the trailing pointer shoot the resting
pendulum using the same spring tension for a second and a third time without resetting the trailing
pointer. When the trailing pointer is not moved any further, one can assume that the angle indicated
has not been falsified by friction. '

6. Now add 10g mass to the pendulum. Shoot the pendulum using the second position of spring and
record the maximum deflection of the pendulum ®. Repeat again for other added masses to the
pendulum up to 40g in steps of 10g. Record your data in table 12.2. ) A

7. Plot the relation between 1-cos® versus (m/(Miortm))* . BY using equation 11 calculate the constant

acceleration g.

5% B O A e

Analysis of Data

In this experiment, m {mass of the steel ball) = 35 0.01g, M (mass of the pendulum) = 86 = 0.01g and-

¢ = 24.00 = 0.05cm. k (the force constant of spring) = 750N/m. The throwing device of this experiment has
three possible tension energies’ E ’

¥

Part 1: calculation of initial speeds of a steel ball for the three possible {ension energies by using the :equﬁtion
7 Measure the distances Xi. X2 and x5. Record itin Table 12.1 below.

Table 12.1

N
Vf' { } \’<‘ ({":’




Part 2: calculation of the constant acceleration g due to gravity. Add 10g mass the pendulum. Shoot the
pendulum using the second position of spring and record the maximum deflection of the pendulum ®, Record

it in Table 12,2 below.

Table 12.2

1. Use ydur data in table 12.2 to plot (1-cos®@) versus (m/(M;,tm))*

2 What conclusion can you obtain from your graph?

3

i ! 1 ! - e
e velabionsnip. 0ehEN U SRR
\

3. Compute the slope of your graph plotted in 1 above.

s t’)\ 1Y Yﬁfﬁ.@ml!}‘tir:wv{‘. L !?z’ = _LL E{ ..... PR el B G s v

o T

................ wf@‘? — L) eld

4. Calculate g, the acceleration due to gravity by using the value of the slope.
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