’ W(\L’}/\B REPORT FOR EXPERIMENT 1

& \ A )
. u/ Date: 21 = 6= 20l6

Name:--12 Q__Kmnel,_-gﬂ_d_cqbec - Partner's Name:
Registration No:-QDAﬁ-QQ-&- Registration No:-----e-mmmmmw--

=3 Instructor's Name:--D.Y:;-lAun b

Physics Section:

PHYSICS LAB EXPERIMENT 1: COLLECTION AND ANALYSIS OF
DATA

1. PURPOSE :
Calculake Yoo colation Ship bebween Mo dime Bl

£)me Dol —SLLL A{nm}exf D?P ahole Fa Jal»e/ b:rl*am c)g

,c}.\m Containgy : @Mf} A@P‘U\ n‘&--—qohg, wokev \V\ —9.\/~L (ontaine

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 41.2 18.4 6.8
10.0 |[435 23.7 10.5 3.9
4.0 267 15.0 6.8 2.2
1.0 |135 7.2 3.7 1.5

Using data inTable (L.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 .Ocm
5.0 6.% 3.9 2.9 \-9
30 ] 2.4 0% 6.% 3.3
2.0 Yl. 2 3.3 | 5.0 )
15 [ R0 43.6 26.9 113S
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for h =30 cm , fill in Table 1.3 below:

Table(1.3)
t (s) d (mm) 1/d2 (mm-2)
22.0 1.5 044
w2 n..0 0.25
4 .9 2.0 g1
G5 5.0 0.04

for d =2 mm fill in Table 1.4 below:

Table(1.4)
4¢) | hew) log t logh
J)- 2 30.0 AR 1. Y ¥
23.% 0.0 L33y \.O
15.0 q.0 WAL b 0.6020
X-2 L, O 0.%533 Q.00

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; and d, .

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

CUfVCShl ,hz ,h3 andh4 .

C. Plot t versus 1/d2 for h = 30 cm

V D plot log t versus log h ford =2 mm.
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IV. CONCLUSIONS

I'. From your graph (t) versus (h) for d = 1.5 mm, extrapolate the cur‘\;e toward
the origin. Does it pass through it ? Would you expect it to do SO7 P
ueg —Uu Cuyie PQc\ \1L —Hr\(oca 1« cahnom o \0 I/\J‘ <
g il

+S o _wjeo ke ) S0 Aonre (¢ '\\\M \/"ZQUL\WPJ:) t,gko @V\szsi_j QQY\‘\Q‘W\&’\

eqpa\ Zevo

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

Lneyse é non L eay

i

P

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

- 166664 | 4O 1 p (45, 0.23)
d* !
Do (20, 02)

)ll—\-// s

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?

T= 146 66 ¥_|

£ = le6bey | - 0.4 ral

o+ Y &
£ ']d— SHINYTIA N l a4

S. From the log t versus o
time (t) and depth (h)

g h graph, find the empmcal relationship between

ford=2 mm .
vy 0BS

- W2y \Q 0.\

o2 g

3
?
3
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6. Can you predict the time needed to empty the container if the depth of water
was 25 cm, 80 cm?

BS %
L. W 4 l.o(ogs) o £ = (h) > 2078

0-8S

£ = 2<%:+lo & 25 qu{

\
|
h-2g

b (me?roRe —s L= 63325
hh =0
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* LAB REPORT FOR EXPERIMENT 2
Date: 20aq fAL_Dnlc
R L® _

asl & o N [ ' ‘e ! 1 S
Name:----E2gstspadeaitc AR 4 Partner's Name: <22l adoiinlz-

Registration No: lichtelels Registration No:--2! PER )

%5 -1~ -’

Physics Section: .. Instructor's Name;-..ﬁfl_“.!i:‘f‘_ﬂﬁ:'_”-ﬂ

PHYSICS LAB EXPERIMENT 2 : MEASUREMENTS AND UNCERTAINTIES

I. PURPOSE :

wWe V\!’-”() Q{a b&q{/\ oo Lo use A, Jarni\ey (o”ﬂolf ?53—1'4
“ : i = ] 7

/”-"f/:’) CroDve, 79—0 MPHo @A)‘(,PA Adin fyun”b;/, \PMQ,«.M/\ Ou:) {‘)Q/lﬁ/p(& «H—L@/
i € v

) L;QU\\’\)\’J cudh as ydume té\ é@(\s&u& 4
v it N [}

II. DATA AND DATA ANALYSIS :

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

Table (2.1)
Trial No d (cm) |d—d| (cm) ¢ (cm) lc—c| (cm)
= 3.93 em — 0.0l i
3
3.93Ln ~ 0.0l am

X 3.9% on O0-00 Cm
Average d= 2.94 cm c=12.50 cm
Error Ad=+ 5¥ 107 cm At =% 0.:065 cm

74




A 1. Calculate the error, A d, in measuring the diameter of the d-isk, and, Ac ,in
measuring the circumference and enter the values calculated in Table 2.1

Example for one calculation (A d) or (Ac):

sl i '
- Yl -« /.3 _1Y2 M=
N 74 ,_»i i : \’ A .
\y VA )
U e— _,,.\'//
NC T g owsY g yI0T o
Vo ‘
= \
l\": - —f- ﬂ _z'/ } W N \ *:'\ ,'J' ,.—{/ a2, | F’A’ﬁ = th l_)q (@ 5%
DE L — I

2. Using your average measured values of d and ¢, calculate 7.

—

—_— -— /
l=¢c = 108 cmh 2.19
Ie) 3'q~{f-’/\

3. Calculate the error, A7 , in the measured value, 7 .

Note: A7 = #[(Ad /d)2+( AT/cT)2|% 2.1)

— 2. 9
ST = 2.7 4(\/5%10’3\ + . 0.05Y
0 \Zaqy/  (aso/

( ATL D 2 A0l A

e e s _J _
=213t o.otg_"l
- =

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

D COV\‘H;‘)O Ukéx&mo.st 019 T hecauge:

— ~ N
DIV (\t,ew»o’/y.
q s

S. Does the measured average value of 7 agree with the accepted value of
7 (3.14159) within the calculated experimental error.

- 2 -
, D N .40 ¥10 6)@!\\
)¢ 7

pe[rpn} e(or = ’J 31Y- 3.\ﬂ. * 007,

————

3.0

= o, oY /
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B. 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)
: 2.93¢cm | 0! 0.39Y e 0.000
2 2,920~ p.00 0295 | 5001
3 . 9% | 000 0.395wm | 000l
4 o e X D
?22Cm| 0-YP |o0.%94em | 0-000
5
Average |h=9,92 cm |d= 0394 cm
Error |Ah =1 2.38%5° om |Ad =+ 4.08%16%cm
mass |[m= 0.19 g [Am=x545° ¢

1. Calculate the error, Ah, in the average measured length and enter the result in
Table (2.2).

— \ _
bhr —_— ﬁ: = R.&B T[DB <)

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

in Table (2. 2)
D;( '\—" A —) L+(owl)+/aom) = Y, Oi’:‘#lo“ <m

TP Yo,

3. Take Am to be half the smallest division of the balance used . 5 .09 _9G

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

C?: Ym = Y+ ID.19 ‘B ﬁ.z%/ 3

7 @Ep 31403 +9.42 4
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P
wld

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

i , %

| —2 — _

; ~_—{(AmY [ Ah 2Ad Ax |

% e Ap:"[(?) +(T) *(TJ +(T) ] &)

:2 and use for 7 and Az, the values determined in part A. }/
fi . 1 2\2 ) 7 X3 _\{\'l n 4
” _[\-kS = 524 4 [ i~ »lﬁ"’\,{ (. BTy (Q’*’\ + / 2+ Y4 O%y (0 —+ /0-0’3>

i | l'\-fa-?*‘i / Naar /oA 0.3y / =

~ 3
=) 0.03% olrm=-

6. Which errorin m, 7,4, or 7 contributes most to 5 ?
(give a quantitative answer)

(1) Contrhuter mas #4,8 b

JS:[‘T\? = 1.4 )"'1155 > —L}\an oll ~Hor Cl?/uanhh‘eg )
T/

7. Using your calculations in (6), which error inm, ,d , or % contributes the
leastto 5 ?

-_—

[ h) contributer e least £b ;:—P— bhecaute

(_sz\ =%y $15° <-Q:l/\cm o Alor Guonkites”,
N

8. Compare the measured value of p+ Ap with the accepted value of p.

?:F BQ‘P =) %.3y + _6.03% 8/(1443

D HIY+ 0028 _ .28 o lem
€34 - 0.0338 = g.\ga”{,g/cm

e accepted vodue of j = %-38/um3 .
petacat<aeny

17
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. - ‘ LAR REPORT FOR EXPERIMENT 3

§ Date: --

i Name: FL"ﬁp el el \)’) Partner's Name:--iohiee) 2o
| Registration Noz--ta-h-miii. - Registration Noz-2152. 2245
! Physics Section: Instructor's N:llnc{JlL‘G.Q.;f«:;tp 2
t

|

PHYSICS LAB EXPERIMENT 3: VECTORS ( FORCE TABLE)

I. PURPOSE : | |
?0/( ?o/m ).) NIy OP ‘JﬂLi{?C,._Q.L{UJ{)JﬂLCJ_.L.;,'. ;ﬂ/\‘fr'c 'WW?”/\DG 9o

(D o Donesm 4 wodlnnd <Z)_L’j (L;-,,?.\.O._LL a_\%f @ € 'X@OK Lol b‘f .
o> Y .

I. DATA AND DATA ANALYSIS :

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

124 129 ‘.:_Llu’l @?;’D\— ’1755/0" |R0’- xrae
2- Determine the resultant of the two forces in step one of the procedure ¥ V2T 3g©
graphically. How does it compare with the measured value?
i).?. = S 4\2

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?

£. \nogat £, - BS° Vel = 3 caccqy faCaq@y)
f_'— .1t RNo - \25°

=10 Que25(20) 4 0w cos (26D
E 3[’= 24.09.7 & \'2.2.3753 ( D 48l.al « _v5.«R #
D) St cidwen - 36.02
E =425 .05 ewt 28 ig_‘d L F ik :-)_S;V\\@'l:) .
| tan®. Ty v) = 100 'A(Bf;‘ﬂ—r_SoeL ST L
‘E ’ * i 5‘ ' ~o \ ?6Q~gg -t 6653
| 9 dan'l 3.u1) = 3,65 \ = 1225

Scannea By Eamgcanner



2
* 4. Record the experimentally measured value of the resultant of the three

forces in step two of the procedure (magnitude and direction) .

—> —
—

ot o

I+ 200 9wt ,20 Fa - 1509wt [ 2UD° ’EQ =100e. b, 315"

.........

5. Determine the resultant of the three forces in step two of the procedure
graphically using the polygon method . Compare it with the measured value,

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.

F. toogwl 2 . 9 S8 9op (26 o 1504 r0c 2407
1 oo # Cos € 315%)

= 13204 9S4 X 0.3
= 100gwt | 21%° = VB oot

i;»_, 150 «g,qlc L 24°
fJD
5

{ i«r—d- 200 S}V\(ZD)-)—\QD»&%'W\(ZL(Oﬂ

f: )AS.OII/Q*AOO.A@ \ ¥ \oo‘b’\'nc_g\g")
~ \ =) 100X 129,90 -0

5 \ L
\F1. \\) 0B A) "+ (-\004? \ = =00, §) gk
"—_—\*\h\\_\_—-—*‘s—*-

2 124, 80 gk . el
tan®- o0 4] - 0495 ] - \ﬁ,?}“%sqs)
(6%'ql T CD'; —'809‘5 ° = 3300

7. State the major source(s) of inaccuracy in the experimental results?

@ f(.'(&fa\f\ bo,‘:vda.@h %\‘r\ng C‘(‘oPe} % \;)\ﬂ\‘j '

(Q_—) u,rlf\;\c i‘akc ,;)-Lu?_ veads oF an%\e -

LG~ 2, 4 1

‘ 79
Scanned by CamScanner



i

i

i1

iz

L

e :

THTTHT

ThH
BRI

e

H

T

17t
I

iBEN N

97
i

I

228

T
1]

SEBRESEASS

|

!

S T e e

Scanned by CamScanner



1
|

i

LT

]

LT

i

Scanned by CamScanner



LAB REPORTFOR EXPERIMENT 4

\O

Date:
Name:-Raoa_Kamel. oldiolze Partner's Name:-——212,0 oo
Registration No: Q1420206 Registration No:----L2224S
P Instructor's Name:éﬂ-‘-ﬁ;’&j{m]O

Physics Section:

PHYSICS LAB EXPERIMENT 4: KINEMATICS OF RECTILINEAR
' MOTION

I. PURPOSE : Se
‘en %)T\AS\\J /%-\HL anem aYceg g‘e 1\/\0'{‘\ on OF an 0133 €ot

aquVv\'\ffé el % ‘%’LLK@QOS;‘UKOV\ o&éﬁw

L pog b} 1o &‘W\C}j '\%(e%uﬁav mokion

II. MEASUREMENTS :

1. Measure the distances x;, X, , X3 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:

4
]

Scanned by CamScanner




Table (4.1)

Time | Displacement Displacement Average Yelocity Averag?
t: X; differences Speed differences | Acceleration
(s') (cm) (cm) (cm/s) (cm /s) B (cm /s2)
Axi=(Xit1m %) | Vi=Axi /At JAV=vivi | 3= A vil At
0 o
0.05 7
0.1 2.4 . 16 (60
0.15 » >
0.25 P s
0.3 M.\ . ) |20
0.35 “ -
i 74 _
0.4 1%1 i\ \ _ l Lo
0.45
. q o qD S ,55: )
0.5 | 3.% ;
2.EB ’ B "
s i By .
0.6 L(O' é l(:_’ | \éo
0.65 . o T—
!‘ \?- ,lrz ': '”5 s ?‘é
uil okl \ \lo
0.75
)'2_\3 '?43 ss
0.8 6? : ' " ? ‘ZO
0.85 _ " _
E 30
0.9 | :
2.\ : |- \20
0.95
1.0 ql ! %
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2. Com
below:

_/Table (4.2)

) o
X

{ 5
{ P

plete entering the rest of the required derived quantities in Table 4.2

| Total Time t; (s)

Distance on Tape x; (cm)

Average Speed v (cm/s)

tz = 02

— -+
RN

LAV

v = \ -\
Va0 = o7 2 . oM g3k

¥-0a
t; =0.3 X3 = L I
ty =04 Xy = 09 o Vie = |04
ts =0.5 Xig =2 D iatina
te =0.6= @ﬂs*{‘)?‘“ﬁt X%~ Ue.G. cm Vag = 105.2¢
t; =0.7 15 8518w
tg =0.8 X8= 6 U\ com Vs = oy
ty =0.9 Xg = SR
tio =1.0 X10 = A2

III. DATA AND DATA ANALYSIS :

A. Ffom an inspection of your tape, can you find where your speed was
highest? Where it was lowest ? Can you find where the acceleration was
(a) greatest (b) smallest?

_épceiaas_hmam T L)

aecelayad~on a Vea hag b (2 =

[lovest ok +=0405

.9 S//& smollegtab b= LS
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* B. Now using Tables (4.1) and (4.2) continue the following analysis:

L. 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?

i b} u‘i f,l dl;f 2 (_(k- ’w/ 3
Increasing ? Decreasing ? YL L | A

A ; - £ = ! . ‘ £
fmm bt -obS o B0 68 _0. - U(,L,r_.ér: LAY cate

A ('f \\‘(\J; AP A - . . > i
2. Plota h’istogrglm 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?

L L Al \.Y)L{f@,g‘ ’Q(aw\ H.0% _}. o 5&%;&,;

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).
Do your computed value of v appear to be approaching a limiting value? 25
Can you tell what is the instantaneous speed at the midpoint t;=0.6s? ~———

abt migd PO\'VJ: \Jz 5(3‘4'42‘@/'5

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

’%(J \/ﬂ/!o(j(\! IAQC (ﬂmtfo wl. € (oMSﬂ&wf

[y

cccelevebion |

SCénned by CamScanner



B e

h read off the instantancous speed at t = t,
i, the value obtained in part B- 3.7

. Wit A = 0.6 s.
5. From your (v t).grap
How does it agree wit

vinet = \OM  camye (b ‘s neavert

6. Calculate the instantaneous speed at t,, by measuring the slope of the (x,t)
graph. Does the value obtained for the instantaneous speed att=1t; =0.6s

agree with your previous two values obtained in B-3 and B-5 ?
®) ,f’ O. o 2 ™ A @ tan e f £ - "5 ’} ‘; - 1OM, g 4 L PP /$
- LI} - ‘ & ! o

& Q,ggs

Ed

!
P, ( 0.Q0% T15)

-~

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

ok witem .26 & 0 uG

+L, aveo = dapo) = 2.4 owm

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.

dighance =3 o hﬁméj ko debo sows

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

accelerations?

aveakett k-0

Serolol ok b£-086 —
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6?\ ?’éy LAB REPORT FOR EXPERIMENT 5
/D Date:. NBL R L2AQLG i
Name:"'"“E:“:bf-)-l--d»ﬂs.\.e,‘«;.. C\/ ‘Partuer's Name:.’.}\«:;‘.gx.’..).l.x’.y L

Registraticn No:....0WSQ0 6. Registration No:..QR.2.2.53...
Physics Sectien:.......5........ | Physics Section:..e..Zeiueeressess

Force and Motion

Part I: Te study the refationship between the acceleration and added mass, while the net force is kept
constant. P ‘

Part 2: To study the relationship between the aceeleration, and the net force, while the mass is kept constant.

Theory

Newton's Second Law of Motion gives the relationship between the mass of an object m and the net force
(resultant force) Fre required to produce a certain aceeleration a, stated mathematically:
Fpee=ma. '

If a net force F. acts on & body of mass m, it will give that body an acceleration a. The acceleration is
directly proportional te the net force and inversely proportional to the mass of the body. It is understood that
the force Fie in the equation. is the resultant external force acting on a body. Thus, if there is more than one
force acting on a body, it is the resultant unbalanced force that causes the body to accelerate.

In this experiment, ws will use un air track as an essentially frictionless surface. (An air trac_k ;i's__an aluminum
surface with many tiny holes punched regularly on it, such that when sufficient amount o_f air is :blown -
through the holes continuously by means of an electric air blower, an object sliding on this cushion of_‘ air is
considered to bs moving without friction). An air track glider (M) will be accelerated along 2 level air track

by means of a mzss hanging (1) on a string over a pulley at the end of the track.

ik ap g tnRenss

a"‘"r* \

/
F :
bic::nar #\7\(, ) t 1 tz \ Tt

—

Ky

Figure 1

The mass of the glider M, plus additional weights ma that may be aitached to it is m, an | the hanging mass

is mp, , !
n, .M.+ m,
. The Newton’s second luw equations for m; and my, , respectively are:
T'=ma ‘ '
m,.g-7T=my .2

S whcre T is the tencian tn th ste/nn
Scanned by CamScanner
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Figure 2
When we add up these two equauone. the tension 7 cance!‘i out sach that .
%mh. (ml +mh)a. i
This equuuun cany b considered ss the Newton's second law equation for a system in which the string, and
the masses wt; and ny;, ave thought of as one single object with 2 mass that is equivalent to the total mass of
the system, (n3; -+ My ). The only external force in the directicn of motion is the weight of my, ;

thus Fpe = M, o @ In this consideration, the tension T axerted by the string serves as an internal force within
the sysiem, and consequenily doss not appear in the equation.

Since ihe sceeleration is constant with tine, its instantancous value is equivalent to its averagd value, and will
be determined as

_Av (v2 —vl)

At At

where v; and V; are tHe instantarecus velocities at two different positions along the path of the motion,
and At is a finite eiapsed tine between the two positions. The instantaneous velocities v, and v; are, in
principle, suppused (o be determined (by means of a phote gate at each position) as

where Ax is the width of a small fldg mounted vertically at the top of the ghder, and At is the tsme mterval
during which the flag blocks the photo gete as the giider slide along the track

Procedure

1. TFheair track will be assembled and leveled by the laboratory technician, -Please do'rot attempt any
\adjustmems of the uir tras:k If you liave trouble, ask the instructor for assistance.

Place the ghder in motiou by applying 2 very small force on the glider in a direction parallel to the air
track. D¢ not attempt to move the glider if the air supply is not turned on. .

| ——

2. Descripticn of the buttons on the timer

- START: it starts the timer manually

STOP: :it stops the timer mm:u—.‘.lly

RESET: it mseis the timer before starting a new count

SELECT" it allows 10 gee the partial times At | i

A.. Accelerstion uxd added masy with constart net fovee :

mass of
1- Set up the track as shown in Figure 1 where the distances between the photo gates are 30cm,the

tart button and
holder my, =20g, Ax=4cm and the added mass m, =0 cn the glider mass M, - PIZSZ:h Zss in T:llile 1
record the times 1,4 and t, alsg press At to record the instantaneous time At;, Atz and 4ty




,

4- Kepeat again 1or added masses as 25,90 and/og. x /AR /.
3. Calculate the instantaricous velocity (v).where v= 8%

Ax=lem my, *20g
o =) =258 g me=Toe
e | Ly ¢ 1 K S By v v t | At ¥
t At | v t | At vt
® | @, I fewss)] @ . 1 @ |(exis) | (8) ® |(em/s)| (9 (&) |(emls)
R it S T S
0 O! o n B O] O 0 K% 0 1o 16
5 02 | 06l | o 129 Joo10 | wo o |ooun 633 | V) 0.0K Er
; Lt foool (W29 ] 1.3 ] 0.00%. 105 EZ o .00 | W\ W oo | 125
LE ARLO0% | non ff b Jooos |1656 | LS | 000 e §N2 | 0007|129
o RGN S WY . W '
: TR ¢ . Table 1

4- For each value of the rdded mass, plot 2 graph of v against t. Plot them all on the same sheet of graph
paper. Label vach graph with the corresponding value of the added mass ma for identification.
5- Calculate the slupe of erch graph and dt,termme the aceeleration (a ) in each case, and enter your

calculated values in :&"alc2below SRR N T
’—"'""';maf.~(g)'. AR i‘fﬁ",’%) f 1/a  (ffem)
: »9" N 260 %163
ik o | ol
R " [5 | L 63 g.124
Y/ Table 2 .- D

6- Plot a graph of added mass m, against A/a. F rom the graph, what conclusion can you make about the way
*_the acceisration of the glider depends on its 1l mass? . ; .

T“&Y&L}t/th P bd‘m -,' % mﬁ '5‘ A‘j(‘i\ PasrerNrVIsERRORIRIRNROIOROISTTYTYTY pFeeee nedaps tbbnes
-------- ".."l-........Dc/:.c.n:n.....g..'.‘...n. u.--.-»aovo.uo»nu'\u&.anntnu-u-noaan-uu--la-lilllaa|noolo‘ln-lo-cctt-no.tu-a-coo-';'
7- Fror your graph, fmd the mass MgM&f the ghi one. ‘Art’

......... T Py O - SO S
-------- _.-..-......’2.0 *-am%arui’-a-o$caocdu.-'-u‘an-lo-o"-.»an-onotn.n-ns'oo--a-ntyun.,.uoqu'..vtﬁti sesaescenearstsitrssotnane
------ 'llllnutbnoa.onc.‘.-o00»&“%-.‘!-.30».3.--:‘l‘llla..ult.!llill-|v.’-otI;lilll"bll'nIvlCl.II:Q'OCIGU'III‘.".‘."'.'..'.'"

B. Acceleration and net force with consrant mass:

1- Set up the track as stiown in Figure'] (using two photo gates)

2- Put 30g (xm, ) on the glider énd 1Gg on holder (imy ). Press the start button and record the tuncs t and t;
also press At to record instantaneous time Atl and | AR as in Table 3 _ ‘
3- Now remove 10g mass from the glider and plad 8t on the hanger.

4- Repeat this step? times, each time, removing 10g imass from the glider and placing it on the hangcr-

3- Calculate the instantaneous velocity (v).where v=Ax / At in cn/s.

- 6- Calculate the average acceleration (a). where a= (vz-v)/(t:-t;) ' e

PR
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~ 7-'Enter your data for hanging weight (m,, ..g ) whe

corresponding acceleration

(a) in Table 4. -

Hanging'weight my,.g |  Acceleration a
(dyne) ' (co/s? )
91800 dyne 55.5:
94 00 126.3
29400 \33.8
39 200 6N

8- Plota graph of the han
9- Calculate th

Table 4

ging weight (my, . g) against the acceleration (a)

e (s) At(s) | v(em/s) | vavi (emls) | a (emisty
m, =30g \¢2 oI5 | A6 8
m;, =10g X N4LY 555
| | 20 | 0099 | Wy
t(s) At (s) v-(em/s) | va-vy (cm/s) | a (em/s? )
m, =20g 5. @ 0. Ol \ 20.9
m, =20g e 5.8 | 1242
| .5 | A6 | 0.7
t..(s) At (s) . v{cm/s) | vav; (cm/s) | g (cm/s?)
m, =10g e 0.009 | i N A
'mh =30g ';ﬁ %%.9 12 2
W2 0.008 200
t(s) At (s) v(cm/s) | va-vi(em/s) | a (cm/s?)
m, =0g 000y | \U2.§
m;, =40g 107, | 263
0\60‘1 | 250
Table 3 ¥

=

re g , the acceleration due to gravity, is 980 cm/s? and

e slope of your graph. What does the slope of your graph re}lr’gignt?

——SlePe = Nwagy, . 23908 -10008,  -\MSS3 g bh smagcod
s — - R oy P WX P,
s : Ba -

Systeon

et L SR R L

................
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LAB REPORT FOR EXPERIMENT 6

Datet.ciecieccccscsccconns
Name:..... .(._:,... ’) shaslol. @ Partner's Name:.r)'.&é).gl:ﬁﬁéd
Registration No:.....0L 22 ?.(Z‘../\? Registration Nos..RL2. 24145, ..
Physics Sectwn:..,....?/..... Physics Section:.ee.e.Zumueeeeene

( Collisions)
(Conservation of Moementum)

Purpose

To analyse the change in motmentum of a system by three methods: elastic collision against a fixed
barrier, elastic coilision between two troileys and inelastic collision.

Theory

When two objects collide and there is no external force acts upon them, the vector sum of their
momentum, p = m v, is always conserved.. This means the total momentum afier the collision

(p'1+ p'2) is the same as that before the collision (py + pa):

[sum of p] before = [sum of p] after

EMOMCﬂ+kQDD e |
‘ _J).:vJJ) Ms“\
daes n o} dePch S

Where \'7) and v, are the trc»]ley s speeds before collision, v'1and v'; are the speeds after the collision,

m; and m; are the trollzv's masses.

pi+p2=p1+pl

1 vi+HmgveEm v +mayh 4))

If the forces acting during the collision are conserved, then the ener

%} is conserved as well. If the
objects moves along horizontal, only the kinetic energy, KE = % m

plays a role. Therefore

’i [sum of KE] before = [sum of KE] after

L v a2 4 2 . 2 2
/2 Iy V21 + %4 nitg V‘zz“' amp v +m v )

In the other words, the ratio of the total kinetic energies after collision to that before collision is
equel to one: [sum of KE] before / [suin of KE] after= 1. The conservation of mechamcal energy is

satisfied onty by perfectly elastic collisions.

Procedura

t
1.  The air track will te assembled and leveled by the laboratory technician. Please do not attemp
r assistance.

any adjustments of the air track. If you have trouble, ask the instructor fo
he ghder in a direction parallel

t
Place the glider in motion hy applying a very smail force on ply is not turned on.

to thc sir track. Do not attempt to move the glider if the air sup
)
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2.  Description of ths buttons on the titner @

- START: ii staris the tuner manually

- STOP: :it stops the timer manuaily

M 5 ; N , )
- RESET: it resets the timer before storting a new count V7 _’—c-*).
~ o st
- SELECT: it allows to see the partial times A¢ , l
L] e _ ‘9 ‘ l l"" = \,L = \ CV‘\
A. Elastic collision against a fixed barrier. 756
’ s ”.)

When one of the collisions (the second one) is & fixed barrier, we mey consider the mass pf the first
body negligible when compared to that of the second .in such case we have that:

- e ) / .
V= -y Y = -V,

that is, the first body will bounce back with the same speed.

1- Place a sensor, conneeted to the B2 socket, about 75¢in away from the end of the track, Place
another sensor at & distence of 125cm, connected to the S1 socket (Figure 1) B

Figure 1

'2- Activate the compreﬂsbr and place i it alo 3 : | %
) ! npres place the trolley on it along with a 40mm foil between the sensors
Give a slight pulse tc the trolley towards the end track. - s '

IZ— Afier the trolley hias pa.ssed both sensors, push STOP bution. Record the instantaneous“ time

Att‘ and A‘tf‘ Calculatei the instanianeous velocity (v} and the rebound coefficient (r). Whetg v=Ax /-
m,gm/a andr=|v' i/ |vy|.change in mass of trolley and record your data in table 1%

) ® < Bourd coebRiciont .

Massof | At o | Ab

. A4 V'] r
troliey (g) @ | (eo/s) | (ems) V, 2=V 1
100 Y ' S
_ 0.0 |ooi? |5£.82 F2.63 0. 89 Vo) "V(/
125 . AP e \
- a\o?.g 0-024 1 Y 4s Ul .5 10.Q1 ' l L,
50 & '
~_|0028lo.032]35.3) (2125|047 | '
B o Tablbe 1 '
4-Ifr =1 t;zésrgaun ..... 'Lhe..c.c.\.\.i.s..'.on...\‘.s..'.e:!aé&.i.c. ........................ o S S
5-1fr<1 thar's mean..... 4he.. LlisRn...is.. MRS i L evnsemesmpsse it
-2~
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B. Elastic coilision between two trolieys.

I- Set up the equipment as shown in figure 2.

Figure 2

2- Activate the compressor and place the trolley (mz) on it along with a 40mm foil between the

sensors. Give a slight pulse 1o ths trolley towards the end track.

3- Turn the air on in the linear air track. Hold trolley (my) at rest in a designated spot between the
sensors untii the trolley (m;) is in motion.

4-

Push the troiley (m;) against the trolley (mi;). Record the instantaneous time Atjand At,.
Calculate the instentuneous velocity (v and v';2) where v= Ax / At.

5- Calculate the velocity (v*;) by using aguation (1) and che mg,e in the masses of trolleys and record
your data in table 2,

Uzi= \em
(et
my (g} [ma G| At (83| vi (cos) v'y (em/s)[v'y (cm/s) Vol s Vo= \em_
. 13
Ko koot (te
Yoot 2ol Shaved L
W\ 30,32 1153346 100 | 100 10,063 | \Y.42 o061 |16.39 |- 4% o ,
Lgazzi £363%% 125 _| 100 ' 0023 13R.032 Y66 | 300% vV
200001 3o454| 150 | 100 |o:050 | 70 24.39 1231 -
454045 Y428 168 ; 125 10033 | 20,3 23.02 . [-34%%
-»»-5-3.9.%)21‘1[1@%% 109 150 | 5034 | 28.53 23,0 -7\\4%/////_»-
Table 2 .
6- Is the collision =lastic?
------ yes.s. b“*%"’"""-"ﬁkotﬂ\(‘mh‘i\) w..X ba.!'.o,\(% M\\)
p
Eeota imbal = 2™V Cerg)
r § | 3
b, AR g VAL L oy v
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C. Inelastic collisivn. @
If the trolleys do not smarau, afier the collision, the latter is called inelastic. In such type of cglhswn
only ths momentum is fnmmmncd
In case the second teolle y is still, the system's momentum: defore the collision is my vy. Aﬁer the
collision the systemn's momentum is (m| + !)12) vr |
ny Viegmg 40y) ve. ?3)
1 Set up the equipment &z shovm in figure 3.
3 Yo wn ’
e .-*“ '$~2 .
| i ? '
Figure 3
2- Turn the air on in the livesr air track. Hold trolley (inz) at rest in a designated spot betwepn the
_sensors until the frolley (my) is in motion. :
3-  Push the trolley (m,) against the trolley (m;z). Record the instantaneous time Atjand Atp.-
Calculate the instantaneous velocity (vy and vg) where v= Ax / At,
4~ Chenge in masses of trolleys and record your data in table 3.
| ' : :
. Before the collision After the collision
*E- : - - ® »
m; (g) | (g)) Aty 1 vi (e0/s) [momentum) the Kinetic Aiz (s) | vt (cm/s) ptomentum the kinetic
8 | (gem/sy | emexgy(J) | : (g.co/s) | energy )
100 | 100 [0.029 | 39.48 | 244% | 6au43 | 0.053 | 1586 | 3%%3 ]35649a¥
125 | 100 |0 o3y 24.3! 2P 1 UB263 | 0.0KD 6,64 | 3RYBS 1312250
100 .| 150 |po40]| 2%.00 | B4 L A1250 [ 0080 g {2125 @SB
Table 3 e
5- Is the collision elastic? Why? R )
.31 LA K Gy RN Lo K Cr«‘c 0 W Te— — |
k. ------------------ Sedbasbbsnddtacindonatitibbbtbun T $30A4044de8,0a0080USLEENRR0NANSICUVORidsRIERLOCES .V';:\l‘;-\c‘“‘ :
inibalz \ w, vP— (P\xm). - 4 Ve - \cm ) (&)
m . ' LT FO £ (beyt ' !
. final 7 L(rnarn) Ve (\?&:\a\\a AW ama) Une - B



LAB REPORT FOR EXPERIMENT 7

/W Date: \r/ €.L.20l6
Name: (2;—“ ]’"3 (Qel8 Lal (\% Partner's N:unc:--‘-:’-\-f}‘-ﬁ_-)f-??é'z’/
Registration No: Ql4an0é Registration No:--Q45. 284S
Physics Section: 2. Instructor's Nameiﬁ.l-’h;.-gﬁ;«/s ..

PHYSICS LAB EXPERIMENT 7: ROTATIONAL MOTION

I. PURPOSE :
oJ(‘ \

mmwm_&mﬁ@mﬁwwg ulay
MW%ML&_@MM@MJ L0

Ordkt'ov\c\‘ ynotion
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:

Table 7.1
Added mass to the turntable
M=0g M=100g M=200g
Time (s) \% ® = V/R \% ® =V/R \% ©® = V/R
cn/s rad/s cny/s rad/s cm/s rad/s
o | 005 20 e | 22 |92 | 0 |2
0.)
4 015 |
D, 23 | 2.3 33 | 235 | 32 2.61
% 0.25
Dxs o g | 36| 4y | 35w | SY | 308
&) 0.35 =
} CE 135 | 54 v.5 4s | 3.%s
0.45

J X 5.6 63 525 56 Y.
0.55 P , .
T0 6.66 26 | a2% 5 5 L5

0.65 ) 994 Sz | sal 2 5.2

Radius of the tuntable (R) = 12 cm
92
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For each value of the added mass, plot a graph of ® versus t. Plot them

= all on the same sheet of graph paper. Lab.el eaf:h gr'flph with the
corresponding value of the added mass for identification.
3. What conclusions can you draw from your graphs about the angular

acceleration of the empty and loaded turntable under a constant applied

torque?

I ona X a\{"e \mrmb\d PFD‘DDV‘\’{DM‘ '}co

Cach ot I hoan T LS ('cf)StQV\t

=ty oty

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

Table 7.2
ORI
Added mass M | Angular Acceleration o | Moment of Ineria I 7]
(8) (rad/s?) (g .cm?)
0
& 51400

160 ,

536 6O (50
200

g £6300

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

wass( o) ago
(E-K
a

ol
where m is the mass of the fallin . weight and R is the radius of the turning
wheel

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

yes b doeg + L incveore wibhh Al IO rage
)

o (i)
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B. Acceleration an

X
y

1. Compute the translational and angul
tape, and enter your data in Table 7.3 below:

d Torque with Constant Moment of Inertia :

ar velocities v and ®, for each recorded

:_-'?g Table 7.3
% Total Hanging Mass
". m=50g m=100g m=150g
¢ Time (s) v o = V/R v ® = V/R v ® = V/R
i cm/s rad/s cm/s rad/s cm/s rad/s
'i 0.05 ,
| 20 1 \6b | 29 | 242 | Yy | 342
y - '
A 0.15 3> 03| ua | 12 | a9, | 7
3
2 0.25
41 1366 20 | s=3| m | ans
0.35
| SR IS o | % | My | We3
0.45
63 s | ws | 9ss 1R 4.3
0.55
€0 c.e¢| MO | wer | 0| (qug
0.65 P
93 23¢ | 12 | Wsg | 250 | 294

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

3. What do you conclude from your graphs?

; T 257 X s ditecd  whem T

IS Consta nk

4. Determine the angular acceleration (o) in each case.

A s o

"SCanned by CamScanner

5. Enter your results in Table 7.4 below:

94

oN _4,1% gY’G\Ph l,

Pt
i
i
i

|
|
|



Table (7.4)

Nawme et
V.. 4
[ Total Hanging Angular Acceleration a | Torque (T)=Rm(g-aR)
Mass () (g) (rad/s 2) (dyne.cm)
0 o V¢
5 i.R¢ 5\ ? Y00
100 N
: (8.6 4 203724946
50 —
Y ~xX. 5 WA 21gu0

7. What do you conclude from your graph?

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

Prom toble L) &
;(: U\h.\\ ba% J\'»\V‘ﬂh b(t\g \‘9\_

,ﬂ:,(,.g, relation S\‘\'\? bekwreon & X

| S, \\neay hu CL\(?JJ; 'u‘)b@u\ (T LS rqns{;‘av\t‘)

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

ﬁ‘me&L@ijﬂm p'g -}\.o_ cmc\)b Turntolole

B L\\'otlbe,- UR a9y ¢ log/dam.(m\
ffo\dlg'z—

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

empty turntable (I,) agree ?  (pocent difforene) -

; in®) - UZLquo

‘ wmw@®)=  Sv¢an

e
:
e

‘Scanned by CamScanner
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LAB REPORT FOR EXPERIMENT 8

(v) Date: 23 # 2 £2014
2yl ) (JeSlel o Partner's Name:-—-4Ls2s2) 2 lac 2 »

Name:--£<=

AIMSxb Registration No:---£5.-2.120599

Registration No:
5. Instructor's Namezﬁf-f-’-br-'--gaiw LD

Physics Section:

PHYSICS LAB EXPERIMENT 8: SIMPLE HARMONIC MOTION :
THE SIMPLE PENDULUM

I. PURPOSE :

D

velabion behween Té |-

II. 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.

Scanned by CamScanner



Table 8.1

Scanned by CamScanner

Li= g0 cm [ L= 4o cm | L3= 50 em Ly=yp om | Ls=3>cm | Lg=20 em
10 ) | /10 (9 | t/20 () | t/20 () | t/20(s) | t/RO (5)
l.8o [ 59 | 44 \ 2R VS 0.98
RS ) s yg \ 2% \i 16 D.9Y
349 \.5¢ 12 3] |12 697
Tl = [,'qg S Tz :fx:;"} S T3:[»l{3 S T4='\’l% S TSZI !Y S T6:Dﬂs S
Table 8.2
T _2

L (cm) T (5) T (Sz)

80 ¢ 1.3 & 2.1%

60 om L 563 2.4¢

L0 cm |12 2.0Y

o wm | 128 \\ 69

20 un (1Y )29 .



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

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

obtain from your graph?

e E"‘P”"fnn\-u\;\t Aepc Oafes ikl dheotd |, T jncianie
~ - 7

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

— Lineor Airesd '(r?‘a«?-\'—mg\nu\) :

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

Slope = 12. 09 = 0.0 (62/cun)
3o-70

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

Wopeo MTZ oo g T . (AP
3 Sepe o.o%

3&-?85,»@6 Con /2

8. Estimate the errorin g. Dp = B0 cm/ =

. Q%SRG_%O} W00/ = 0.60Y

e T B TR
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’ LAB REPORT FOR EXPERIMENT 9
RO/ A /20

Date:

-~

ol A0 S L)L
Namc:--.‘glm.d.--’.c.nmml___a‘\d oo Partner's Name:--Li3ese ) s
28206 Registration No:---0|5-—..___

Registration No:

- Instructor's Name'/.:léa...}:.'“:*O D

Physics Section:

PHYSICS LAB EXPERIMENT 9: THE LAWS OF GASES

I. PURPOSE :
-(Ln i/\\l@&hc\\f\\&g "IQ='\»L)3:’ houlior fo& Sim(?\e qc»&e& Such ag m:\‘(' UG @y~

d\amo,e S AN -—EL\K_. *pm&\) evukce Oy g ss Uy oe afpu%qm\/m\,\c\,m{,
IL. DATA AND DATA ANALYSIS : 2% endowd ges’

A. Boyle's Law
1. Enter the data in Table (9.1) below:

Table (9.1)
Scale Readings L=B-X h=Y-X 1/L
(mm) mm min mm-!
X Y
23R | 8¢ w3 563 8.8\ 16>
29c | 993 | s | e | BRvie’
L

272 | ¥s6° \\g Uig 2,4} ¥
270 | 120 U $0 824165

230
2wes, | gag | 125 | Yo £ 410>
23,
263 | 6% \2R 338 | 791 vi0)
2¢q. | 620 \3| 26\ L6
2163
26S 593 | 1365 338

B= 39 o0 mm
Average Room Temp. = 5O

we

99
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2.*Plot 1/L as independent variable against h. Use the graph to find the value

of the atmospheric pressure P, + AP, .

e A
M-I Y Y.

D = Q//:/" I 1A HQ
[

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 : ab\r 9

24\ Table (9.2)

L (mm) P=P+h (mmHg) [PL (mmHg . mm)
N2 1213 I 23¢9
WS 126 % 145820
e 1228 Y4904
|20 \2op \Y 400D
125 Y 146375
% 112% |UMS28
131, AN 1Yy554\

135 TY.e0 |4 £ 220

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

—'\"\AQ"" D 'DYE,'SQ\AYP) {\G-“f yanlre ol L i(\g a2 (I'vul&l_qr. V&‘Q.QTI'W)

. ; d
5, Plot a third graph between L as independent variable against PE . What do

you conclude from this graph?

oL 1. Fanshaf o
!

R
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LAB REPORT FOR EXPERIMENT 11

5
Date: . v
Name: Z‘J J)J}’ ok KL‘TL” Partner's N;EE@M
Registration No: QY2006 Registration No: Q1205
2 Instructor's Name:--'22-\3:'2;3:’-‘.":““‘5 -2

Physics Section:

PHYSICS LAB EXPERIMENT 11: SPECIFIC HEAT CAPACITY OF METALS
I. PURPOSE :

Bederminak Lo 5}9@1:?;(_ Neok Co\@a\d+€\) @"9— a_Subhskance

Lihich Yoated op Al Panciples oP calacimder.

II. DATA AND DATA ANALYSIS :

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

Specific heat capacity of calorimeter C, =022 cal/g°C
Specific heat capacity of water C,, =1 cal/g°C
Mass of calorimeter M; = Ug.33 g
Mass of calorimeter + water = 15, 62 g
Mass of water M,, = (4.2 g
Temp. of calorimeter. +water T, = 0Ogo °C
Temp. of metal T, = 9\ °C
Final Equilibrium Temp. T = 3Y4.5 °C
Mass of metal M, 1= 2R, 55 £

SCanned by CamScanner



» :
2. What are the possible sources of error in this experiment?

i A N 5 Mﬁ o G
N A, Y e 3 Ve Y e AN S 1. '{‘(’H‘\ 'I}’\/ }'\{f@f (va(on QQ @{{OY‘)
[ Q0 & Aavne T,-i‘f'. 1‘1\ ~ A p,. w'¥y e f“ '\‘l r\{\"\/ ,.lo Qu\(@'.&yﬁ\w %\ ZE—
S ,
I ia) ‘\‘\\? \\} Al MaAg } e*.\."} %
: ! ;:
3. Calculate the specific heat capacity (C, ) of the metal using the following ;
equation: A |
Heat gained (by calorimeter + water) = Heat lost (by metal)
M. c, 2 P C'.:,):\ (;Tg-,Tg\ = Yo Co CTp T
» - & ' J
Co _ (VB 3¢ : ‘ - 5
(B 2 \ + 422 %00 345 2%) 0:0%¢ calfp

5865 4 (R4 -28°)

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

ro = 4 Lo O e Cas)a)Z +Hpz2/2 Y +(/>Ma/us1\7-] %
- = P Y 7 7

———

L2

v 63 W DX 5172 wo’ﬂ Do = G107

9- 65 = s _ 835 Mo —2g.CS

Y \¥)

2- 595 , p2= 035

. <2 =l /e
CpaDea = 0.9094Y8% cal 7/5.°

Cr—bcy - 0. 08 6 3
5. What is the heat capacify of the metal sample?

-
Der = 6.05 ———;/DCLL:‘*\%?*‘O:‘

RE

\/\Poi: (a?aci&,j’ C') ¥ W /

2 0.901 ./465

-;) 46 Ca‘/co

R IR W e
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6. How much heat is required to raise the temperature of Egg of Aluminum
from 25 °Cto 140 °F .

ocC

~2 . A €\ - -
— \VIO D s oo 00U~ 1S ) —J O ?% (Qx

PP O NSOPEE TUDRIL oLy e e
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LAB REPORT FOR EXPERIMENT 12

eswevee

Ballistic Pendulum

' 3 : Date:.....24.3.L.. 2006 euuen..
!% Name:...@).3»).,..@&5.(.@.‘)..--- \ : ' Partner's Name:...@.h,p_f.@;sf
»  Registration No:..A\NR0R4..... Registration NOQ\Sg?\\S E
| Physics Section:.....&........... P Physics Section:......2... ih
. g
)

Purpose _ _ ’

The objective of this experimeit is to measure the speed of a rapidly moving object using the conservation of

mechanical energy and momentum concepts. From the initial speed of the ball the acceleration due to gravity
g can be determined. :

Theory

We will use the mechanical energy in part one of this experiment to measure thie speed of the ball. The
ballistic pendulum apparatus is shown in figure 1. A steel ball is placed at the end of a compressed spring gun.
When the spring gun is fired, the ball is projected horizontally leaving the gun with a velocity v. This means
that the elastic potential energy stored in the spring (E; ) is transferred to the ball in the form of kinetic
energy (E¢ ).

W‘Figure 1

.

Apply‘i'ng the conservation of mechanical energy principle

it Eg=Ey ;

= }.k13= }-mgz .. . ' ' (1)
2 2

: St ' ; S _ s : ant called the
Where x is the displacement of the spring from its unstretched (x =0) position, k is a constan
force constant of spring, and m is the mass of the steel ball.

Then the initial velocity of the steel.':l;all ist |

. ' ' hanism causing the
In the second part the ball leaves the spring gun and then is caught.b){_.th_:?‘,‘:::iﬁlrg:ﬁ be calculated using
pendulum with ball to swing upward. The velocity of the pendulum with captur n of momentum, We get

the conservation of momentum and mechanical energy. Applying the conservatio

, @3-
my = (M. +m)V ‘

Scanned by CamScanner o
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2>

Where M_,.= M+ ITla

Therefore ,
m “)

____.) v

V =
(1‘1”" +m

et v"r ] 2
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 V' 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 encrgy at the highest point of the oscillation (the velocity is zero):

]

U=(m+M,).gAh : e - (5)

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

cos(@y=""2 | | ©
r : Ce -
Ak = f( 1-cos (D)) : : ' " @)

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

U= (m+ 4,,,)'";g.'~f§(1'icos @y ®) .

The ,boteﬁ'tiai qﬁéféyﬁi'sf‘g&ﬁal fo the k_iné;ﬁc energy Ekm ;i‘infnediately after the collision:

%_(m-'rM,‘,‘,)V"’::gm+_Mio,).g.r(_1-‘cb_s@))f - ©)
From this equafity we get: -+
V= f2gr(1— cos (@) .. | (10)

coreq. ("%") we get

BY sectin

u

¥
< B
G
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P
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Part 1: calculation of the initial speeds of a steel ball
conservation of energy principle.

P

for ‘thrcc possible tension energies by using the

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 tehsion position.
Repeat step 2 and 3 for the second and‘thé th‘jrd tension energy.

Record x), x2'and x3 i table 12,1, ' : .

Calculate the initial speed for cach case by using the equation 2

.

AN I SV S

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

1. Attach the stee! ball to the holding magnet of the bolt,

‘2. Pull the bolt back until the desired locksin the second position has been ::eached. v .

3 Without touching the pendulum's pulling pin, ensure that the pendulum is at rest and that the trailing
ointer indicates nearly zero. o '

P Trigger the shot byypulling 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 sl190t the res'tgng
nendulum using the same spring tension for a second and a third time without resetting the tf?'l‘zﬁ
pointer. When the trailing pointer is not moved any further, one can assume that the angle indical
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 o the

endulum up to 40g in steps of 10g. Record your data in table 12.2. ‘

7. Plet the relation between 1-cos® versus, (m/(M+m)* . By using equation 11 calculate the constant
acceleration g.

o

Analysis of Data

in this exff\c\'zriment, m (mass cof the steel ball) = 35 & 6,01,‘;, M (mass of the pendulum) = 86 = 0.01g and
£ =24.00 = 0.05em, k (the force constant of spring) = 750N/m. The throwing device of this exper iment has
three possible tension eaergies ’

Part 1: cajculation of initial speeds of a steel ball for the three possible tension energies by using the equation
2. Measure the distances x), x2 and x3. Record it in Table 12.1 below. g
A= "l ¥ % vz

Table 120 TR

| P,
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Part 2: calculation of the constant acceleration g due to gravity. Add 10g mass to the pendulum. Shoot:the

pendulum using the second position of spring and record the maximum deflection of the pendulum @, Rccord
it in Table 12.2 below. 0wl T, V= .._\’_‘f}___.

<M\Db w2 (‘”"“"‘h&) ¥ Uf“'Table T *m) =

o T e

"{ i ma(ke)

T TS S TN

1. Use ydﬁr data in table 12.2 to plot (1-cos®) versus (m/(Mtm))?.

2. What conclusion can you obtain from ybu‘r graph?
A (dq&:mshlp \ae)cwnm ....... %.....L:.Q?.S.@ ..... Is.lineavcieena....
em.é ..... De; case.. qh&....:(;. b\'*g:k,,p. mpmsmt....&a % N
28v

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

?/oﬂ\ ........ gmp.\x ..... B\epe. 5., M e B s svvmrri s s s s -

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

>

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

Scan'nedbpramScanner
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