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e Apparatus:

e Theory:
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Distances d;. d, and d5 from
the middle of the lever

applied force D thelever | r

D: distance of the Middle of

Dynamometer | i myg




left side of the lever right side of the lever
F D Ta mi d1 T m; dz L) ms d3 T3
(N) | (m) | (N.m) | (kg) [ (m) | (N.m) | (kg) | (m) | (N.m) | (kg) | (m) | (N.m)
1.0 Yo |6-090 o432 | o-los 0M2 0413 o-ulg
1.2 0-4g |0-105 os$ed | p.125 0:$6 | 0.6 0sl2
14 | 040 [ p.65 |ol25 | 048 |o0-606 |06:166 | 040 | 064 |O:(g0| 0.32 |p52E
1.6 0.64 |olYp 0612 | 0.65 0:66 |0-216 0.672
1.8 012 |o015% o-14Y | 0-190 0:2¢ |o.23¢ 0152
i U{} o 3\
rtj K~ Tor? 7
“~ (\ / exvor'/
| ‘ " DY x160
O\L‘ 0‘“11 0‘022 5 IZ
0.\\% 0-S6S OOZS' U.
0.56 0.60S O H\4S “1. M
D.6Y 0-63% 0.02 8 v\
072 0:152 6- 032 W.2
| | ‘
Conclusion
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e procedures:

Part.1. Measuring the displacement fluid density:
The length of the rectangular cuboid =... &... cm=.Q:006...m

The width of the rectangular cuboid -.. 2, ..... cm-.0:9 2. ..m

F, h F, F,

(N) (m) (N) (V)
0.02 .2 0-22
0.04 0-Y 6.52
0.06 065 | o.72
0.08 | oy .62
0.10 02 (.22

By plotting F}, versus h the slop (m) =.. 2. N}M .........................

Calculating the displacement fluid density p,:

SloPe

Used equation:

- \Q'g — =1062

Calculating the percentage error:

If the theoretical value of the fluid density p; = 997 kg/m?, the percentage

error value in py:
@;rav,p/—-:: ....... [-/JOY ......... ﬁﬁ" ....... JO62 - G9F 4100

Hre

I

o
n
o
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Part.2. Checking Archlmedes law:
AR )
The weight of the cuboid in air Fy-.. 9. ..N Jeo

;lSu/u,))\ ’

)
PN XS] L -
The deduced ﬂU.ld density  Pa in part 1= 30 62 ..kg/m? LQ

\(}' '._J ] /—ﬂ - ‘ - (4
thezvolume of the displaced water Vd—. 100..... cm’=.[00%\0 . m? Cf‘\"u '

é’f @ Calculating the buoyant force F, using eq‘patlo ;3
]
Used equation: O ¥ t\ "’L‘ \}d Y\J’u‘“("s _990)1 ﬂ

.......... b:ﬁyda

force F), using equation (3.2): ) | -
33’ ? Calculating the buoyant b, geq ! s
@ Used equation: \c \ "’ Y S\~ 5‘)1['*? Vl)J‘ = <

....... bgF'.— e

Calculating the percentage difference between the two calculated
values of buoyant force F: [rue)) Ce-':’ e jyil \ - (.;*‘-;’ < (,._',.Jl‘_',ﬂ |
Used equation: '——'_Gifﬁ-‘l api” cT e ]

The value of the perc ge difference P.D.:

............ |0 Yool 00t 567

leoUxl-1
2

\




Umm Al-Qura University

College of Applied Science l |||||J
. G)—allola__cola
PhySICS Department UMM AL-QURA UNIVERSITY

Physics (2)

For Engineering

Experiment 3

. IV
Viscosity ’a?’fd

A AA—

University ID Number: ......ooooiiiiiiiiiiiiiiii i

Group NUMDET: ....uuiiiiiiiiiiiiii e e e,



e Objectives:







e procedures:

The distance between point A and B-.. 90...cm-.0.%...m

adoNse
d P d d? At v
(mm) 413 (M) (m?) (s) (/s )

&S -0&SS5XI0
o

2 3 ;dg 4% \0;
. ;

[0
-3 4 5.5 -2
Y une | 16xlet| F |F=FFC
5 oo’ |gket| © 2=l =lo X1

By plotting v versus d? the slop (m) =....... ? Vo Xe o { ..............

Calculating the viscosity of glycerol 5:

Used equation:

Known parameters: \s )(S'Op € 19K 36%
Density of the ball: p, =_7870 kg/m3 —_ \-Z a's

Density of the displaced fluid: p; = 1260kg/m3

Acceleration due to gravity: g = 9.80-4n/s2.
The value of the viscosity of glycerol n:

...................... '.ZPQ.S

Calculating the percentage error:
If the theoretical value of the viscosity at 20°C is ., = 1.5 Pa.s, the

percentage error value in 7,

....... PE:‘ Al thto. .~ "L @xp [ =.. j.s—']-Z/xlO(/

——

}?}48 /[ S
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e Objectives:
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e Apparatus:

...................................................................................

..éPL: =M V|+ M2V & Q:’g’_/\a’f

................... ‘-. e e e e oo o DI R R N N I I I I AT AT AP S A )

....iff...:..m.l.'l/i.eh..m.z.lfzf. ..............................

@)U,L.,.mz(/zc:m,'l/,/—,-’}m;’lfz/j_ !

...................................................................................

o9\ 9

\



G B

N 2! = s 2P
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L).Q_l_ e cart red cart momentum
before | after before | after | before after
case m, m, Vaf P, P, 55
e (C!:n% g) e g) ™ 1 (ko) | (k0.7
/s) "8 3
Oneat | 0.50 o' [ 2¥2 | 1.00 0 nov?| Mo a3
rest 075 | 90 O | %7 o 1 |52.S |953%s | LY
Both 100 | 9% (23 | 050 | 1O |]6 3 | =3 3.2
moving | 0.75 0.75
Headto | 050 | Yp |-35 L0 =10 |28 10 |10.€
head 0.75 0.75
R.z.039x%F0.4 07540 = 52.5 Kam(s
Pe=235x0 +. 075X 3 .=53.25. Kom/s

......................................................................... l .. D N

......... \

= xS

—Fed | —

...... S PN

[

’*‘Eﬂﬁ.x.m«?{ .............

ass®

G

N AR VAP g S
Cf—k.l‘_).*‘\ & (bk;d VO S
GRS Ll a2 oS LK




[Headl 4s heas ©
§__/"<)) (>\;J
AN GO af s P fan s s
1 — "
(‘%’;?‘73) Z2or50 LY W g et o

/))-;,g,ﬁ; s S S

g S

Pare 2
_IVI e (a StC (0“:’51‘0%

blue cart red cart both momentum
before before after | before after
case m m-
: vy . vy, vy P, . P.D.
(kg) — (kg) (-7 I (k m) (k m)
(m/s) m/s) m/s 9-5 9-5
1.00 0.5 11 .
One at s nu7 6% | ¥Fo.5
Lest 0.75 0.75 0
Both 0.50 1.00
moving | (.75 0.75
head 0.5 1.00

p:,':: m;l/\c-t' MUz = 65D+ 0.5(o0) = &5

—_ S
= { fh;z)‘V = (l-ro.‘S) W7 =70
PF’ (1ot ‘féﬁé\.ﬂ’;uﬂ.p



e procedures:

Part.1. Elastic collision:

The equation used for calculating

the momentum (P):
mmm—

One at rest
——

—
vl -~

H
il

|l

Both moving
N=®

.

HI
Hl

Hl

before ?

Head-to-head

g

H1
Hl

blue cart red cart momentum
before | after before | after | before after
case
my m, P. P,
‘) | Y e | 2 N R R
m/s) | (m/s) m/s) | am/s) | (kg7) | (ka.5)
onear | 0.50 1.00 | 0
rest {075 075 0
sotn | 1.00 0.50
moving | (.75 0.75
Head to | 050 1.00
head 1 55 0.75
Observations:

...................................................................................

........................................

..........................................



Part.2. Inelastic collision:

The equation used for calculating

the momentum (P):

P&.’ =M MLe+malzo....

before

|

One at rest

—
i

Both moving

HI

Hl

Head-to-head

| —
g

i

t
()f.:.(m..+vwz)'l{g. ...... ‘ iy
— — or mm—
....................................... — T
_ go—,
blue cart red cart //Eot\Q momentum
before before/ after before after
case [\
m m; )2 P,
k) | | we | vf I
(m/s) m/s) | | anss) [fka-3) | (ko)
\
onear | 1.00 0.5 0 —"
st 075 075 | 0
sotn | 0.50 1.00
moving |, 75 0.75
Head o] 1.00 0.50
head 1 5 1.00
Observations:

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

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

-----------------------------------------------------------------------------------
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e procedures:

Partl: - Deducing Restoring Torque T :

The mass put on the rod m =236 g= 0.236 kg ¥v)

Equation used for calculating the period (T):

r ¢ T T2 TZ ~
m) ) &) | 6D | m) xjo?
- g/ | =t
Ge™”  0.05 ’)I‘f“‘ N S
yoor7 OO 2 | 2.S | gas| OO\ |10
so~| b . W4 | 2.8 | .89 00225 [22-9
0.25
0.30

By plotting T2 versus 72 the slop -....... / g@?s/m ......

Calculating the restoring torque T:

Equation used:




<2
@ SlofPe
X 2 X‘és
fr = ari<m
Slope ©
Pawk 2
= v T
2T

- T e el
C e v 3 <
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Part 2: — Calculating the Moment of Inertia of the System I:
From part 1 the restoring torque T =0'0aq ......

Equation used for calculating the moment of inertia of the system ():

i X= (TR

Observations:

r T I
(m) (s) (kg.m?)
2
0.05 :“\/,\‘ g7 | I=o.RQ (%)
' 2
0.10 o £\ A
2.5 ,QQQ(%E) — ools
0.15 0.9 6.019
020 2.4 6028 | Kogm©
0.25
0.30

Describe the relation between the distance r and the moment of inertia [ of

the system.



Umm Al-Qura University *
College of Applied Science l |||||J

. Sl—allpla__colo
PhyS|CS Department UMM AL-QURA UNIVERSITY

Physics (2)

For Engineering

Experiment 6

Maxwell’s Wheel (1) — Moment of

Inertia
L

University ID Number: ......ooooiiiiiiiiiiiiiiii i

Group NUMDET: ....uuiiiiiiiiiiii e e,



e Objectives:

...................................................................................

.............. mjkaf—Ea b lll.S'(.‘f

..............................................................................

............







e procedures: Y= o
The mass of the wheel m =450 g= 01-4-5_0 kg _C-

The diameter of the spindle d =6 mm= 0.006 m V-o-09f

The radius of the spindle r =‘3_31m=0‘w;’>m ‘;o‘h\g

ho h ) t t x'g % 172 .

(m) (m) (ms) (s) (m/s) | (m/s)?
205 | 29 =20 | 02mh c.oUumys e
0.0 061 |0.02L
oy 012 |OolF
(Zf_o_ ol13 0.0\S

0.5 0.25 0: () 00T
0.30 Q' 105 6‘ 0}/
0.35
0.40
0.45

By plotting h versus v? the slop (m) -....=. '3'3 ..... SZ mn

Calculating the moment of inertia of the wheel I,,,:

Used equation:

The experimental value of moment of inertia of the wheel |

exp-
A =zo045 (3w (42 @:8)(=133) _,
Calculating the percentage error: _ = 0-00l ©S = \ ;os;(‘z‘
Equation used: / J}L -— —Leﬂe‘ X IOOZ 9

exp-
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e Apparatus:
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EPot= 9= 04548005 =0.2205 T

Ervanz Lme* 4 2 0US X01D* 00065 "

2
Eot = +T¥ = Lxv.05x0 x@17) - 1485
e 60032



E,;: 0.0665x 1,635 = 1.9

e procedures:

From part experiment 6 the moment of inertia Ipy,, =.. ‘ QSX(e
The mass of the wheel m =450 g= 0.450 kg
The radius of the spindle r :3mm=000m .
h v Epot Etran Erot Ekin
(m) (m/s) 0h) () () 0))

005 |0-1Fm6|0.2255| 0-06€5| 1.635 | | €S

010 1061 |6l | p.605 | |,S]2| IFSLE
0.15 O D4ES | 0.009| \.p6) ‘-Oég
020|523 |0, 92 2pocsu| 6222/0.9 %
°> 0[] |\.a25 6-0827 630£6.1.0%;

030 | . |05 |.223 | 0-9625| 6-€43|0.6455
0.35
0.40
0.45

Observations:

By analysing data in table above, describe the transformation of the

potential energy into the translational and rotational energy.

By analysing the graph E,,, Ey;, versus the hight h, describe the

transformation of the potential energy into kinetic energy.

When  Porentd o aeYY... decrease. Co..
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