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Abstract

In this experiment we worked with an incline surface to study the sliding friction. We used this
information to later study Work and energy. In activity 3 we used to compare the coefficient
value p of kinetic friction to the predicted value that was given in the index. For this part of
experimented, we concluded that the predicted value and approximated value were within the
margin. This was given uave , 0.577, compared to the 0.2-0.6 predicted values. For activity 4, we
used the data from activity to study the transfer of mechanical energy. We studied the loss of
energy due to the non-conservative forces. We concluded that work of friction is accountable for
the loss of energy as our discrepancy ( E,-E,; - W) for all distance values approximately

equaled zero. Thus, the loss of energy due to friction was cause caused by the Work done by
friction itself.

Theory

Kinetic energy is the result of an object in contact with a surface that is not static, According to
Newtons 3% law, for every action there is an equal and opposite reaction. This means that
external force that is exerting on the object, when static, is equal to the Friction forcef, which
has a value i, . (f, . #s&¥ ). Nis the value of the normal force that is given by the Newton's
second law F = ma . If the object comes into motion (sliding), then the coefficient value is

smaller that value p, . This gives us the value p of kinetic friction. (f = uN ).

Work done by gravity is (GPE) is given by mgh. In which m is equal to the mass of the wooden
block. g is given by the absolute value of the acceleration of gravity= 9.8m/s"2, h is given by the

height of the distance between the beginning and ending positions.

Work done by friction (W) is given by —fd » cos(®).In were f is the kinetic friction and

the angle(©) is the tracks inclination. d is the distance the block travelled.

F =ma
W[ =-fd « cos(®)
f=uN

u = tan (@) -v?/(2gdcos(®)



E/‘E‘ = Wf
KE=§mv.2
GPE = mgh

Procedure

® Equipment list (Physics Lab Note book, pg 70)
o Track

Wooden block

Protractor

Pasco Photogate

Pasco Photogate instrument box

Vemier Caliper

Flag (Post it)

O 00 O O 0O

o On the inclined track we placed our Pasco Photogate at a distance that we called the origin. Then using

the Pasco Photogate Instrument Box, we installed and configured the Photogate through the laptop.

© My lab partners and I, using a protector, measured the angle of which the track
was positioned too. This angie & was approximated and confirmed by using the

equation fan ~ (t—‘;‘% )- According to this equation our approximations were
close enough to conclude them true.

o Using the Vernier caliper, we measured that width of the flag. This measurement
L was going to be the object detected by the Pasco Photogate that calculates how
long It takes it to cross the sensor. This flag was mounted at the edge of the

wooden block.

o The wooden block was placed at 20cm away from the origin. The distance was
referred to as distance d. The origin was considered location of where the Pasco
Photogate sensor was placed. We carefully gave the block a slight push, while
someone started the timer, we observed how long it took to cross the finish line.
We incremented the distance away from the origin by 20cm 3 more times, and
for each new distance and repeated the same thing. We took 5 data sets for each

distance d.
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e with the expected value provided, which is 0.2-0.6, My
value obtained from activity 2 ich is j

Question 6: Do you expect the

Jorce of friction to vary with the distance Iraveled by the block or
will it stay the same?

I did not expect the force of friction to vary according to the distance traveled The same
coefficient of friction was obtained through all our distance d.

Question 7: Do you expect AE to be positive or negative?

I expected my Change in Energy to be negative. The reason why I predicted this was
ex

f the loss of energy; conservation of energy does not apply here. One of the
e O - L - . . + .
bccaucsmserva\tivnz’. forces that acts upon the object is the Kinetic friction
non-c

Ques he work of friction account for the loss of mechanical energy? If there is any
B iloes it exhibit any trend as a function of d ? What possible reasons?
fati ro
deviation from zero,

- unt for the loss of mechanical energy since the
f friction does acco
Yes, the work o

i ly zero at all places.
2 ere approxlmate
discrepancy W
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Data, Analysis and discussion

ab\e q. _
diecm) d(m) t(s) tave {s) KEi{)) () KEf{)) GPEf()) Ef-EI() Ef Ei-Wf(
20 0.2 0.18 0.164 0 0354368 0.000245:0.132888 -0.221234 0.000144!
20 0.2 0.16 0 0 0
20 0.2 0.16 0 0 0
20 0.2 0.16 0 0 0
20 0.2 0.16 0 NVALUE! #VALUEI
40 0.4 0.11 0.11 0 0.575848 0.000545:0.132888 -0.4424140.000344¢
40 04 0.11 0 0 D
40 0.4 0.11 e 0 0
40 04 0.11 0 0 0
40 0.4 0.11 0 0 D
60 0.6 0.09 0.09 0 0.797328 0.000814:0.132888 -0.663625 0.000513¢
60 0.6 0.09 0 0 0
60 0.6 0.09 0 0 0
60 0.6 0.09 0 0 0
60 0.6 0.0 0 0 0
80 0.8 0.07 0.07 0 1.018808 0.001346:0.132888 -0.8845730.000945:
80 0.8 0.07 0 0 0
80 0.8 0.07 0 0 0
80 0.8 0.07 0 e 0
80 0.8 0.07 0 e 0

L(m) ©{deg] @ (Rad} m (kg)

0.007642 30 0.523333 0.226
___TAOLD Mﬁvmaﬁ;
diecm) d(m) t(s) tave(s] u f(N)
20 0.2 0.18 0.164 0.57659 1.108008(
20 0.2 0.16
20 0.2 0.16
20 0.2 0.16
20 0.2 0.16
40 0.4 0.11 0.11 0.576989 1.108006!
40 0.4 0.11
40 0.4 0.11
40 0.4 0.11
40 04 0.11
60 0.6 0.08 0.05 0.576985% 1.:08006°
60 0.6 0.09
60 0.6 0.09
60 0.6 0.09
60 0.6 0.09
80 0.8 0.07 0.07 0.576988 1.108003«
80 0.8 0.07
80 0.8 0.07
80 0.8 0.07
80 0.8 0.07
L {m) ©(deg) ©lrad) pave= 0.57693% 0.6
0.007642 30 0.523333 SO u= 1.01£-06 0.1
m (kg)
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