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Exercise 1:
A student uses the simple pendulum experiment to determine the
gravitational acceleration. The result from that experiment was 10.1 m/s2.
On the other hand, the theoretical value of gravitational acceleration is
9.8m/s2.
Calculate the absolute error, the relative error, and the percentage error.
The Solution:

1) Absolute error:

2) Relative error:

R.E= Ixe”’" Xl == \\0-1 -O\.gs = 50208
.................... Ko s q,%.. 203 046.

3) Percentage error:

PE .= ew= Xon\. X100L = 306/
X sla

Exercise 2:

A teacher performed an experiment to determine the value of an electrical
resistance in the lab. The result of the resistance 1n the lab was 120 Q, and
the real value is 100 Q.

Calculate the absolute error, the relative error, and the percentage error.
The solution:

1) Absolute error:
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Exercise 3:

We report in the table the velocity v of an object with time t. It is
expected that the data obey a linear relation: v = v, + at.

You are asked to caretully plot the graph v versus t and analyze the graph
to obtain its slope and y-intercept.

Then, they will be used to obtain the acceleration a and the initial velocity

v, of the object.

t
5 10 15 20 25 30 35
(sec)
v 10.6 14.3 17.8 21.2 24.1 27.7 31.1
(m}s)

From the graph and data analysis derive the value of the acceleration (a).
The solution:

1) The independent variable s ......... L.0Sec)

And the dependent variable is ....... N NNLS)

2) The rough scale for x-axis: ....... 35 .=.8 ... S. P-’*“‘}‘Su;g ca”
q“ 9 \,
And the partial scale for x-axis: ..... s s s Bl s s 2 5 s Lo P
o
3) The rough scale for y-axis: ..... 2NN = R
) g y E Y = 9_,‘5 _
And the partial scale for y-axis: S Y ¢ N Y M jO
\0

4) The slope of the straight line-...... B F
Then, the acceleration (a)= _AJX L= e =.. SlOPerééfl m/3
ot
5) The y-intercept -....... B R TSR

Then, the initial velocity v,= LR m/S ..........................
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Part 1: — Vernier caliper scale: \

e Vernier caliper least measurement accuracy- ....... aa) Sple s Pdaleso,e

. Yy e 2, - . .
e Ze€ro error: J'J-y;u‘-’,\,s,? P3Y] 2. 20, o, 9. ke,

Exercise 1:

What is the reading of the vernier caliper in the image below?

Exercise 2:

What is the reading of the vernier caliper in the image below?

tLength 2uter diameter 2 Ry

A2 U =2 3anner diameter 4:epth

e

= %o =0'v)



Measurements done in the lab
By using the vernier caliper, take different measurements, record them in the

table below and calculate the average reading of each part of the cylinder.

The average

Object 1st Reading _ ,
Reading Reading —_—

& P Qus Y & e | 132033403
) \- % diameter of @ e o 3
o the cylinder \32.2 \3-3 \3
« = | Inner diameter
(}:9\)5 of the cylinder
A
JsP Outer length

of the cylinder

Inner length of
the cylinder

Jeol b
Ll d B



Part 2: Micrometer Measurements:

2903
e Micrometer least measurement accuracy- ....... o) .
o Zero error: ....... N 822, .3 ‘,QJ.Juv-P;u'__E_-\SC-J.;J

Exercise 3:

What is the reading of the micrometer in the image below?

-

Qs S
|

)

Exercise 4:

What is the reading of the micrometer in the image below?

-

13

LA

S x (1o« 6.0\

SN mm



Measurements done in the lab
By using the micrometer, take difterent measurements, record them in the

table below and calculate the of each measurement.

Measuring . 2nd 3rd
1st Reading _ . Average
Type Reading Reading
- /
v - 2.420%2
R od diameter 2w~ 2.\ 2 =

cf'aﬂ s

Slice thickness

oS P AT
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e Objectives:

1. Using the force table to experimentally determine the force that balances two other
forces.

2. Checking the rule of adding two vectors using three methods: experimentally,

analytically, and graphically.

e Equipment:

Force table - Hanger set - A set of mass - Protractor - Ruler




ot NeLxors . exQyvim ema\\:)




Part 1.: - Adding vectors practically:

1) By using the force table shown in the figure above
hang a mass m; of 65 gm, at angel §; = 75°
and a mass m, of 40 gm, at angel §, = 330°

2) complete the following table

Vector Total mass m Total mass m Force (F): Direction:

F=mg Angle 0

(3) (ky) W) ()

First force: E) 65 G.065 Fi=0.637 |61= +5

Second force: F, H o o040 F,=0:392 |6, = 330

Balanced force Fp .1 O O, O-J— Fs=0.696 |65 = 22_0

3) Find Fexp:

The resultant force is F; + F, = Fp = —Fjp, so Fy has the same magnitude

as Fr, but has opposite direction:
B pp

Fopp = Fp = LA26 and Ooxp = 05 — 180° - YHs



Part 2.: — Adding vectors theoretically:

A) Component method

From part.1. we’ve found that:

Fo=..0:63F ... =Y
F=.00392 ... 9,=.338 ...

............... =F;X+F;>(.‘;Q50q35'

0

3) Calculate the percentage error: / o .45S % — O. égé/x |OO -:/

The % error in magnitude (g, & Fy,) =... Loooooa. o895 3 .......

O —39. y
i o | 2 3100
29. Z

4



B)  Graphical Method

From part.1. we’ve found that:

F, = 0‘63'1 0,

B 0:392 6,=..33Y ...

1) Calculate the theoretical value of the resultant force magnitude and direction.

Fth2:0.65 ................ 6th2="’3'ﬁ ....................

4) Calculate the percentage error:

065
The % error in direction  (,,, & ) =----- - - 34 =40 ... / X [ 20 /

5 S
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e Objectives:

e Equipment:

e Used Equations:
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Part1.: - 1*ball (......... gm):

Ay Ay ty t, t3
(cm) (m) (s) (s) (s)

N

tave

(s)

(s*)

Simplity the previous table:

Ay (m)
x 10

t2 (s?)
x 10

Plot the graph Ay versus t2, the gravity acceleration-




Part 2.: - 2" ball (......... gm):

Ay Ay tl t2 t3 tave tz
(cm) (m) (s) (s) (s) (s) (s?)

N

5

Simplifying the previous table:

Ay (m)
x 10

t2 (s?)
x 10

Plot the graph Ay versus t2, the gravity acceleration-

Conclusion:

By comparing the percentage errors in Part 1. and Part 2., conclude the

influence of the mass and the volume on the gravity g.
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e Objectives:

e Equipment:

e Used Equations:
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9)

(kg)

M, + M,

(em/s?)

(em/s?)

(em/s?)

Appe

(em/s?)

aAve

(m/s?)

Simplify the previous table:

Aave

(m/s?)
x 10 ©

M,

x 100

M, + M,

Known values

The mass of the cart + the two masses added to the cart M; = 1000 g

The acceleration of gravity g = 9.8 m/s?

Plot the graph a versus

M,

M;+M,

, the gravity acceleration=




www.GreatLittleMinds.com



Umm Al-Qura University *
College of Applied Science | ||||| l
Physics Department S)_dllpla__cola

UMM AL-QURA UNIVERSITY

Physics 101
Experiment 6

Projectile Motion

STUAENT NNAMNE: ..ottt e e e e e e et
University ID: oo e

Group NUMDET: ...ooiiiiiii e



e Objectives:

e Equipment:

e Used Equations:
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e procedures:

The height y,

.. The value of the time of flight t, =

> X-axis

Part 1: Calculating the theoretical value of the range of the

projectile R, and comparing it with the experimental value R

exp:

the experimental

(

)

the theoretical value of the range R, value of the
range Reyxp
Used Equation
dab tab Uxo R th Rexp

()

Percetage

error

Part 2: - The time of flight of projectile ;-

1) Deducing the experimental value of the time of flight t;:

By plotting R

exp

versus v, the slop (m) =




~The time of flight t, = ........................

2) Calculating the theoretical value of the time of flight t;:

Equation used:

3) Calculating the percentage error:

The equation used for calculating the percentage error:
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e Objectives:

e Equipment:

e Used Equations:
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e procedures:

Part 1: Calculating the static friction coefficient ;. on a horizontal

surface:
y
7 TL
fs{ma‘rﬁTi’
Mg| T
mg
m
(8)
M
186.5 2355 286.5 336.5 386.5

(8)

By plotting m versus M, the slope =..........cco

~the static friction coefficient pu_ = ...

Part 2: Calculating the static friction coefficient ;/, on an inclined

surface:

04 0, 03 Oavg

»". The static friction coefficient g =............o.ooo

Comparison between the results of i, from partl and2:



Part 3: Calculating the kinetic friction coefficient 4, on an inclined

surface:

01

0,

03

.. The kinetic friction coefficient y, =

Observations:

g S
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