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Remember this lab?
—

Physics 20 - Lab — Gravitational Forces and Fields

Students will:

(Fg) by hand.

(a) Use the data table provided to graph the relationship between radius () and force of gravity

(b) Manipulate the x-variable to linearize the graph. Graph inverse radius squared (/4 versus
force of gravity (Fg) by hand.

Radius (r) [meters] | Force of Gravity (Fg) [[Newtons]
0.1 20x107
02 5.0x107
03 2.2x107
0.4 13x107
0.5 0.8x107

(c) Given: m;= 10kg and m;= 30kg. Use your graph to calculate the Gravitational Constant &.

Y
12(0.)' = 100
=0 ) = ¢S

Fﬂ = (C‘\l"llr')z)‘rl‘\. +0
3 = (S’DV“) x+b
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A student performed an experiment that verified Coulomb’s Law of

Electrostatics by measuring the repulsion between two charged spheres, A and
B, as a function of the separation of the spheres. The spheres were identical in
size and mass. The measurements are shown in the table of values and plotted

on the graph below,
v

Separation (m)| Force (N) ‘/r"'
. 0.10 0.790 |62 = 100
¥ 0.13 0.480
0.20 0.200
. 0.40 . 0.050
Ve 0.60 0.022

é q)" *l) Ferce of Repulsion as a Function of the Separation

Slqv.= K. G TR i s W R s v e

L | 0.80 1 -]

|

o e
= A i

Force (N)

TINS5
: S i

020

P P PP _-.HE PR

0.00 4~————— et =}
0.00 U]G 020 030 049 050 0.60 0.70
Separation (m)




L04 - Coulomb's Law Examined Graphically - COMPLETED.notebook

Coulomb's _/aw - Graphing - 7Jg 2

Show that the results verify Coulomb’s Law by manipulating the data and

providing a new table of values that, when plotted, will produce a straight-line
graph.

Plot the new data with the responding variable on the vertical axis.

Calculate the slope of your graph.

Using the slope value, or another suttable averaging techniques, determine
the charge on sphere B if the charge on sphere A is3.08 x 1077 C.

Determine the magnitude of the force between spheres A and B when they
arc at a distance of 2.00 m apart. Use the hypothetical value of 3.00 x 106 C for
the charge on sphere B if you were unable to determine the actual value.

Clea rly tommunicate your understanding of the physics principles that you
are using to selve this question. You may communicate this understandmg
mathematically, graphically, and/or with written statements.
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Separation (m) Force (N) 1 +r2(1/m2)
0.10 0.790 (00
0.13 0.480 571
0.20 0.200 25
0.40 0.050 6'23
P 0.60 0.022 2.1
08
F:<k‘iﬂ_l‘)%1 o
0.6 y=(w) A +b
2 -10.009
0.4 m‘—k‘z.‘iz )
0008 (6.‘1%10%3'0“0 .
. q,=289x10 ¢
o‘l.‘.. | |
oa',z_, , .
O | |
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Lise the following inforsation 1o answer this svaphiing-skills guestion.

An experiment is performed to determine Coulomb’s consiant. & The experimenial
apparatus is llustrated below,

Y The charge on the dome of the Van de Graaif
h generator is 2.0 % 1677 C. and the charge on the
araphile-coated pith ball is =3.0 x 1077 C,

¥
N & - As the separation distance. d. between the dome and
boae {0 l—d—wannat the pith ball is varied. the angle. €. at which the pith

ball is hanging 1s measured,
Then the clectrostatic force 15 calculated.

. The 1able below contains the data.

At 1
Ergertar

Observations Analysis
Reciprocal of the
Separation Square of the Electrostatic
Distance (m) Angle (%) Distance (m"l] Force (1673 N)
0.29 19.0 1.89 6.5
038 11.0 623 37
0.50 6.0 Y4.00 24
0.66 4.0 2.30 12
0.80 2.0 1.56 0.9

|_Writtﬂ! Response—10 marks

Using graphical analysts, determine the experimental vatue of Coulomb’s constant, k. As
part of vour response, complete the data table, provide a graph of the electrostatic force as
a function of the reciprocal of the square of the separation distance, determine the stope of
your graph, and relate the slope algebraically to a physics equation. State all necessary
physics principles and formulas.
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