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Objectives
Measuring buoyant force on a body in water.

Hypothesis

An object completely immersed in a fluid experiences an upward buoyant force equal to the

weight to fluid displaced by the object. (Archimedes’ Principle)

Apparatus
Overflow can, Aluminum foil cup, String, Spring measure, Water, Weight, PET bottle, Glas Test

tube

Experiment for the first part
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Measuring the mass of an aluminum foil cup with a scale.

Put water into an overflow cup (Eureka can) to overflow

The above aluminum foil cap is placed under the mouth of the overflow cup. A weight is
hang with string and sank completely in the water in the overflow cup. Overflowed water
is collected in the aluminum foil cup.

Measuring the mass of the aluminum foil cup/water with a scale.

Measuring the mass (m) of the weight with a scale.

Calculation of the volume of the weight. (Density of water; pw=1.000g/cm?=1000kg/m3)
Calculation of the theoretical value (p. Vg) of the buoyant force exerted on the weight in
water

Calculation of the density of the weight

Zero adjustment of a spring scale

Put water into an overflow cup (Eureka can)

The weight is hang with string, and the mass is measured with the spring scale (The weight
is in air)

The weight is hang with string, and the elastic force exerted on the weight is measured with
the spring scale (The weight is in air)

The weight is hang with string, sank completely in water in the overflow cup, and the elastic
force exerted on the weight is measured with the spring scale. (The weight is in water)
Calculation of the observed value (p. Vg) of the buoyant force exerted on the weight in

water.



Experiment For the second lab

1. Measuring the mass of a test tube with a scale (m)

2. Calculation of the volume of solid glass of the tube (V, ) using the mass and the density of
glass, py =2500kg/m3.

3. Putwaterina PET bottleuptotheneck. Putwaterin the test tube to the about half height.
Insert the test tube by upside down into the PET bottle. At this moment the test tube must
be placed upward. If not, take the test tube out and try again.

4. Close a bottle stopper tightly. Push the body of the bottle tightly and observe how the test
tube goes down. Read the volume of air inside the test tube (Va) when it is in the
intermediate position of the bottle.

5. Discuss about the equilibrium between the buoyant force and gravity.

Buoyancy --- By the volume of the solid glass + the volume of air
Fb=(V,+V.) pug
Gravity ---  The mass of the test tube =~ W=mg
Results
Volume of the weight [cm3] 32.1cm?
v
321X10°m3
[m?]
Mass of the weight [g] 103.8¢g
m [kg] 0.103 kg
The Buoyant force [N] 0.31 N
(Theoretical) 'Mw
pwVg
Density of the weight [g/cm3] 3.23 g/cm3
Pm=m/V [kg/m3] 3230 kg/m?3

*¢mass of an aluminum foil cup was 0.9g



Mass of the weight lg] 100g
m [kg] o.10 kg
Elastic force F1 [N] Loo N
(The weight is in air)
Elastic Force F2 [N] 0.70 N
(The weight is in water)
Buoyant force [N] 030N [
(observed) —
Fy=F1-F2
For the second lab
Experimental 1 [g] 1418
[ke] 0.014 kg
Experimental 2 [cm3] 5.6 cm?
[m?]
5.6 X10°m3
Experimental 4 [cm3] 8.2 cm?
[m?]
8.2 X10°m3
Experimental 5 [N] Fy=0.135N
W=0.37N =




Discussion
For the first lab, I calculated the error of theoretical buoyant force and observed buoyant force.

(0.31-0.3)/0.3*100=3
It means I had 3% error. (3% D % T—E L 72)

For the second lab, I calculated the error of the W which means mass*gravity and Fb which

means observed buoyant force.

(0.137-0.135)/0.135*100=1.4

It means I had 1.4% error. (1.4% D C—E L /=)

These errors are come from...

-We only could know the scale of one tenths from the spring measure, so we get wrong number.
(FRFY TEHPBENECLANZENED o720 5)
-We read the number from the test tube which is in the water, so we get wrong number.

(KDHICHERE 2 B o 7272 9)

Conclusion
-Archimedes’ Principle, which tells us that an object completely immersed in a fluid
experiences an upward buoyant force equal to the weight of fluid displaced by the object, was

proved.

(TAF AT ZAOIEH, FfEFOMEIL, TOWESHLOFC W3 HikoRs LRLK

FICEAEDRFNER TS L5 2 LIFEFAI M)



My Impressions for this experiment

This is the first lab for me to do in the Honor’s class, and Honor’s class was much faster than
Intermediate class, so it was difficult to know what I was doing. However, | researched in the

internet and past lab report, and I understood a bit.
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