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.‘Ph)’sics Section:

"II. DATA :

PHYSICS LAB EXP

DATA

1. PURPOSE :

Registration No:

Instructor's Name:—--—g:—%’:.cbﬁé -

ERIMENT 1: COLLECTION AND ANALYSIS OF

— e lnuirtle v lbbinn 20 bohuren (disneter ol o hole ()

MH\ ojz wakey jn He Conbeiney” an) the btine needed 3o

velakion

wmef  and Aeavy W yelabinn a:(so malte 4l ¢ rngm,&wﬂ/

o _,leu.a/ ancl ]l.«u;ff_;c ko {)&5]_’“5 .

Table (1.1)
h (cm) t in seconds
_ d=1.5mm |d=2.0mm | d=3.0mm |d=5.0 mm
30.0 {73.0 41.2 18.4 6.8
10.0 [43.5 23.7 10.5 3.9
4.0 ]26.7 15.0 6.8 2.9
1.0 ]13.5 7.2 3.7 15

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 B
50 | 6% 3.4 2.2 [ L\% i
& ; o3
30 | 1g.d o Ld 18

“l.2

2%t

\6 ..0

23.0

Y3.%

26°F
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forh=30cm » fill in Table 1.3 below-

Table(1.3)
t(s) |d(mm) 1/d? (mm?)
6.3 b 2o
\§ 3 21l
)2 2 9726
320 (W= ey

for d = 2 mm fill in Table 1.4 below:

Table(1.4)
_(£) (5) logt _ log h () (.
M2 \ 4\ \MFE 36
223.% s P‘.S,“:Jr M \ lo
\5 \ 36 9402 Y
T2 255 1 0 |

1II. 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

airve for each and labeling them d; ,d; ,d; and d, .

B, On a second sheet of gratm 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 hy ,hy ,hs and hy . ' :

C. plot t versus 1/d2 for h =30 cm | e mem—n

o '-Jl_q 5t érél'i.'_sl__',l_qg h for d=2mm.
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1. From your
/Our graph (t) vergys h
the origin. Does jt pass- th(ro)

ford = | e

| d=15 mm, extrapolate the curve towar:

] Rassers  Waaual, .
J

ugh it ? Would you expect it to do so?
-j'“- "’Y"‘:\J\m (]:,:IO ;‘Q. \_‘_:o')

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

! '
s LWwreyse velabiow _amd neon ﬂilegﬂf"

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

e afads
E= m |4 b
32
eome 32-€3 = 4B \£6.(S « mm>)

U - a4 l
1

KL= lhd 2 Lub (b=e) |

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?

:
I
;

L) = l4a L = loalboec J E
1', ) =

blg) s |46+ L= 2093 S !
3 . | :
| >,

5. From the log t versus log h grap11, find the empirical relationship between

time (t) and depth () for d =2 mm.

;. | iy ;_‘_A’@(H = LOM Lgaf.h!*b *\3:’3—""— .

B 1,2k 10°  teme (1008

p,‘s |
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Physics Section:———<-

Registration No:

B L T

Instructor's Name:--sbesstasias.

PHYSICS LAB EXPERIMENT 2 : MEASUREMENTS AND UNCERTAINTIES

I. PURPOSE :

e«m( it ":\-—M\A ngao, S""\ﬁw\-ﬁ'ﬂb :

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 _ﬁ(e;)_
1 23 20| W15 sot

P T

e

g‘-ﬂm%
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1. Calculate the eror, Ad,in m

measuring the circumference
Example for one calculation

>4 = (S0, 3V
-_---_——-—-
W lind)

25N %1p2 cw

_D'_C = ].i(_'l—f")z‘

n -1

easuring the diameter of the disk, and, AT ,in

and_ enter the values calculated in Table 2.1
(A d) or (A%):

—
—

[ Gol)?® 4 ot +(ar 4 liewg)? 4oy ?

NA 2 1 %55

— }qu C Vi,

P T B T e

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

s

. L]
T I

f.l\ = 332 Cw I C =\Lgl cw
‘:ﬁ_ =5 ?‘_.. L= l'h%t — ’%.."-"1'6
d ERY)

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

Note: A7 = #[(A T /T2 +( AT/T)]% 2.1)

J (2o [ se29\2

I '_ \ 32/ gl

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

—.ﬁ-ﬂ— XY~ Wa%ur.‘l\r':l) C.,'\V [ ) W\QWP)\/\/'P (‘h\nl—f\'lh \-&\'f/‘h

\N'LaS""’ Ba "?l'.'-‘ lﬁpr‘muf’ &E =
c

2 M5 g %™ Y A3 =951

—

o

5. Does the measured average value of 7 agree with

accepted value of
7 (3.14159) within the calculated experimental eyfor.

. P ST R T B I B
CAD eI e MEITEIAN ? »

Y Corart = | Il_||'.1"--"r_\: LJé_l@D Ze
. l
—“-u

Suse = 252

. _:_lg'-\\-“6|?_ “3‘1_'!'6I -\!—\m%

1L s oo o

1 90106'70 2

‘ve azepred beose & 20%

T TR R A
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: . Table (2.2)
._q- :» TﬂallNO h (Cm) lh -h |(cm) d (cm) Id - El(cm)
f ;8 O 2561 Jool
. 2
: A\ 56l 5 5o | 2602
) 3
- 4 B
5 % 9
‘:: Ci \ %g S 602— o
: Average |h= q_ o cm [d= 502 cm
Error | AR =+ +hoHskiesem |Ad =1 F.eF¥e'cm
mass m= \4.4. g |Am=% 56\ £ |
: 1. Calculate the error, AR, in the average measured length and enter the result in
s - Table (2.2).
' b\_/;\ - i(\/\ W f’\—\z = [(;1“” Lo Lo )t 4ol & | 2)%
& Lar=t) A - SR
SRl e * lo Cwa

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

in Table (2.2).
; = f"z:m'. -B)* mzﬂ-» G2l o feon )alo)®
2 e S s
. V LA Y %a //
E = "0k -'33!5"“'}._'_Jl Cwa

D ™= 3 Ol | — s . .
4. Using your average meggured values of h ,\ LT determined in part A,
' and the measured value of mass m, calculate p .

‘_:Z;.:.‘*Y'ﬂ :_-_:-:)“feﬁ_j_ﬁ_,,__.,ﬁ__f

3. Take Am to be half the smallest division of tl;?ée used .

——————————

pewe v 3 2.5 4.9 % (5s2)2

= < .~129 aj}rm?'
L
. ' 76
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1 -
1 the error, A% , in the average value for the measured densit
ensity, ‘5

Note: A;=;,[(gn_)=+[%g)*+[@)=+[£)T "
i d 1: 2.2)

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

. —— e
= 3% .M129 % }(m\ ¢ - [2.6H % &3 2'+ [ Q%HoH % w'yl
/

o

. 66/
.9 05

e -\-L30‘T’r
IS

h\;-'::— )253 3/ Cmg

v

6. Which errorin m, ,d , or 7 contributes mostto p1
(give a quantitative answer)

Dwm = £\ 002 A.L/o"" ( E = 1.\ 4&1«:{*
™ W,
2N _ 02T X2 / oW = 2630565
a -

—_—

S O st otk Gontrihutes o Ihecoure NS

W

Uy \a\fje/_&,t -

7. Using your calculations in (6),'which errorinm, h,d ,0f 7 contributes the

leastto 7 !

- i
< awn P s rguse S ey

D Ve Y 0, aat Gontriosye
] ) l\/’//

wa L&

d value of p= AP with the accepted value of p.

8. Compare the measure

2 owors = | pace =Pere it | loo 7,
o
. Pl 1

)
\3.6 — ‘3-"‘\\2,“!| _.*lw-!' A

s ¢ 4

11

B2
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Photogate 1
M mass of glider
hotoga‘-e 2 Infgure dd- d mass on gllder

—@— - P"L system is:

' Mh

Flag P
Stri
Ghder; gj %. ng % /Puiley mh hangmg i
of motion for this
)! The theoretical equation
| &

mpg =( M myt mh)2

Purpose: To investigate Newton's second law: How 2 iven force accelerates different masses and how
g g

different forces accelerate a given mass.

Part (1): Acceleration and added mass with constant driving force.

,versus 1/a. Then answer the

" Fill in table (1) with data from your experiment. Make a graph form
'_ following questions.
f ; . Glider's masM
a) What is your conclusion about the way in which the — | Added
acceleration depend h i Alr mass Amelemln | e
pends on the magnitude of the added | jresqure # ey’ a (m/s") (m/s”)"
Frass?_i, : - | mle) |
_Lldhen  uje, mClease WLMW 0 327 | 031
ﬁ Gk';rlPr‘ WAOL &< {;taxL crcep \ereation cdocyaase S 0.020 2.88 | 035 |
A rels
b) Find the slope b6 OF y< your (m,.-l/a) Eraoﬁrn- Eisn) 2 R 2 042
7 0.100 1.96 0.51

-t c.'Z-
Awa = -Ob — 2 . EJ\)

slepe = S5 = —=mr--%2
Mﬂ%—fﬂ(\&v/)

What does the slope represent?
. ¢) Determine the value of the glider mass(M) from the (m,: -1/a)graph. And compare it with the real value.
wWihen & B

Bu= sSlapX =+ srencph =2 oS 2B Yy =p g
A ﬂ\ﬂtﬂfsepfig - Os}\J‘.‘QE*

l Wh = rﬂlcgoq FGJ\ .a.‘u-_t@_r_'ggpl-l +

Wj‘ _&,_q‘,i'—!-ﬂ-ﬂE
C.-"'M - D'l--o-vl\'-'-'"”l;_fnob/o - ‘-; : "‘[ "fl'r
\4\&0/5 ———— Ho.l /s o 3

i Pre= \part (ﬁ cheleratlon an drwmq°force with constant total mass.

ur experiment. Then,

draw a graph for myg versus a.

pressure | (8) (g) | (dyne)
100 | 50 | 49000 196

50 | 100 | 98000 392
20 | 130 | 127400 | 509.6

~ Fill in table (2) with data from yo
.5." a) What is your conclusion about the way in which the

e magnitude of the hanging mass?

A acceleration depends on th

! L whews

L 1

0 | 150 | 147000

b

ywng

i-bl.ﬂd\"-.l

o |

. WEe inCYpase the 3 .

. wss e ocCel At fwCf@se .
b) Find the slope of your m;g Versus graph. What does the slope represent:

<\cDe = Awvh®y = \2T4e=-982= - 25
1 igin? Explain your answer. (A +

.-" L A E E

' ¢) Do you expect that the curve shouldpass

| _ues T doy WM
B Lol VoE ze lf’?

& by

Mk-\hlﬂ\h)
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8=
P as'f ed value of the rcslultzuitt of the three
cord the e:penmentalb’ nféa: (magnitude and direction) .

4. Re o of the pmccdure

forces in Si€P W

" 1ho o = 330
fo 4 loo A0 HE= lo-
) ces in step tWo of the procedure

r
5, Determin® the resultant of the f;‘:ﬂ"::; " Compare it with the meastred value. -

Ily using the ;
graphically ol . ,,'.gch. s BE:;&:y]l

194/ = ?_-In 1. =4,8 7.
(196+ liﬂ)/"’

LA

sr el m: BAEEA w8 = OSRN TNE WEm 4 Mracee

resultant for the three
rimental findings.

N
3

' g ' ine the
: onents t0 determine
uise the me hod of comp omp ith eXpe

‘A gain,
i in step two of the procedure.

= am

; yah 9 Rl ke L =
E 13"2 (54 __:"')
: LT g, -331:3 _./gil:'_ﬁ-}_i"i:i Gzl

= lik’— |'?i5-5-‘ Jfrﬂ;; _ LB,
(210 + 194.6)2

.E') 'I?.'{

U? & = state the major source(s) of inaccuracy in the experimental results?

(. erracs 0 ading dhe crale

Pﬂfl"’# -Iﬂl1l|‘1 ma'jlﬂ'“ I]q"'IL hmiigﬂtltﬂ{ :

e 4l

ﬂ 3 4 - uii_.l .
e etueen—the—otug o the pally
/

P

79 )

VW AI A8

Scanned by CamScanner



Scanned by CamScanner



Puriner's Mame:Heba 4l=mang;

egistrati R22T4d HEN | ;
Registration Nos - (O tlagistration No:lF3 a2

Physics Section:-ml2 .
FhySies Section: Incrrnctor's Name-—2olc.d

PHYSICS LAB EXPERIMENT 3: VECTORS ( FORCE TABLE)

1. PURPOSE :

I. DATA AND BATA ANALYSIS @
1- Record the experimentally measured value of the resuitant of the two forces
in step one of the procedure (magnitude and direction) .

-f: :JLM_._Q = qOO > -[:2 =].5N 8= u‘l()o g e

fﬁﬂl.é&’!\l JGR =282 —|1g0= loz ‘ / o o
! \_/

3 = e e e — 7 (N |7 1)
3- Determine the resultant of the two forces in step ona of the proceaure

How does it compare with the m

ottt PR e e

casured valus?

araphically.

e e

3. Again determine the resuliant of the two forces in step one by the method
- i ::
d value?

: K Lo s
of components. How does it compare wifh the measure

-

-_— ' a =
[, = jtasuo it + I<a¥o$ = 0.361 =+ 0,64} S

i-‘, - -1.5 ec Yo+ LS dn%j:-l.ig_{‘-\-fm&“ -

—_—

Fe= —0uaqp +1.44 > Yel :\\lu.gj.._. (=239)" =

<1 ° -‘ g
62’4"‘" L€ s 1g0-F6=1031 ofp erfor = l_zf_ﬁ_’_:_l:’ﬂ,g oo
| 8aa] 78 1,64
= 2-011

Scanned by CamScanner



Record the experimentally measursd value of the reseltant of o h
forces in step two of the procedure (magnitade and direction) | s

—_—

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

Yo _ 0,240 ,0p=18+ (80 _ 259

e i )
i~

6. Again, use the method of components (¢ determine the rcsu]fanl for the three
forces in step two of the procedure. Compare with experimental findings.

N : . , "
L - 8 cosBnl+ B<sin0] =051t +O.6ldu_

i A b ~ - ~
-[L:__""' L2 cagb0 |+ 132 s\nd0] =061 1,03

T

=3 I~
fy e 241y ==2

Teo - (ol = 0:6)7 +{ 0.61+1:02 ~2)7 = —qofl -0. 265
- |
ER |Fel =\ oo {-9.35)1' = 0,5F N /

&t L MeY = des 180 = 225,0

0,09 /
% erfdl = 3 = 0,3F x100 =23")s
; Sl

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

© The driction force betueen pally - <

B )
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