Activity 3.4 — Physics 30 - Mr. Immel
Pre-Test Assignment
Flectric Fields, Paralle! Plates, Charged Drops

Due Date: //,1/«8"\
7A

Read all the parts of your assignment carefully and record your answers in the
appropriate place.

1. A charge of -4.27 x 107 C experiences an electrostatic force of repulsion of 7.91 x 10™
N, north. :

a. Calculate the magnitude of the electric field at the point in space occupied by the

charge. ‘ e
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b. Determine the direction of the electric field. Explain your answer.
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2. A lightning bolt can deliver up to 20 C of charge to Earth. )
W &

a. Calculate the number of electrons transferred from the cloud to the ground in this = = — — -~
discharge.
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3. Sketch the pattern of electric ¥eld lines f:ﬁach of the following situations.
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4. The following diagram shows two charged objects, 1 and 2, and their positions relative
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g }522./: Calculate the magnitude and direction of the resultant electric field at point P.
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5. The following diagram shows a positively charged dust speck within a uniform electric .
field of 2.50 N/C. The dust speck has a charge of +13.0 uC and a mass of 5.25 mg. LWJ
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Ignore the effects of gravity and air resistance as you answer the parts of this question.

a. Calculate the magnitude and direction of the acceleration of the dust speck.
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b. Calculate the velocity of the dust speck after 2.00 s, assuming that it starts from rest.
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¢. Calculate how long it would take this dust speck to travel 1.00 m in the direction of the
electric field. Assume that it starts from rest.
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6. A positively charged particle enters an evacuated region between two parallel plates
with an initial horizontal velocity of 29.6 m/s, as shown\in the following diagram. The
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a. Will either the force of gravity or the force of air resistance play a role in the motion of
this particle? Support your answer. )
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d. Determine the time that the particle will travel before it strikes one of the plates. 34 (Z"\ ’é '
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b. Do the necessary force calculations to determine Whlch plate the partlcle will strlke I’
Begin your solution with a labelled diagram.
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¢. Describe the motion of the particle in the horizontal and vertical directions. Support
your answer by referring to Newton's laws.
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7. A student conducted a Millikan oil drop experiment. The studént recorded the weight
of each oil drop and then measured the necessary field intensity to hold each drop
motionless between two horizontal plates. The student’s data is shown in the following

chart.

| Weight 1} Electric j

(%10 ”N)% Field |
. Intensity |
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a. Draw a graph of the data with the manipulated variable on the x-axis.
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b. Use the slope of the graph to determine’the best estimate of the elementary charge.
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Use the following miformarion o answer the next quesrion.

Two oppositely charged parallel plates are separated by 0.20 m and have an
electric potential difference of 1.20 x 103V across them. Locations Aand E

are m the region between the plates. as shown below.
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a} Calculate the work required to move an electron from location B to A. i
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b) Calculate the potential difference (voltage) between B and A.
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Name: Class: Date: ID: A

Practice Questions Show work for calculation questions

Multiple Cheice
Identify the choice that best completes the statement or answers the question.

l; 1. The fields that would be classified as vector ficlds are:
a. gravitational and temperature c. light and temperature
(5> gravitational and electric d. electric and energy

C 2. The electric field, experienced by an electron, at a point 30 cm from a light bulb, is about 5 N/C while the
electric field experienced by an electron, in the first orbit of the hydrogen atom, can be in the order of 5 x
10"t N/C. The main reason why the electric field near the hydrogen atom is so much greatet, is that: M

a. the hydrogen nucleus possesses much more charge than the light bulb. + o §m
. the hydrogen nucleus possesses much less charge than the light bulb, = A o Fonce ) e
CE) the distance to the hydrogen nucleus 1s much smaller. ‘I:} AP 5 A / 5 r\?}/\—
the distance to the hydrogen nucleus is much greater. f f[ is <
Charges and Electric Fields
Charge Test charge Distance Magnitude of Force
preducing placed in the between the the electric experienced by
the electric electric field source charge field at the test | the test charge
field “Ch” “q:” a}llld the fest charge 13 Elas «© ﬁ*e ]
1030 (x10¢C) charge “r”
(x 102 m) (x 10% %) (x 10°N)
I 7.99 0.799
II. |4.00 _ 5.75
1. 5.00 : 2.20
IV. | 8.00 7.00 4.50
B 3. Refer to the above table. The magnitude of the test charge in Row L is: / E / F ";Q -
-1
a. 1.00x10 6(: c. 638C g 9.a9K0° S 7jj_7§___
1.00x107°C o d. 638x107°C 7
4. Refer to the above table. The distance between the source charge and the test char%e in Row Il is: o 3
a. 625x107m c. 2.50x10°m £ SAKIo = K K8
By 2.50x10m d. 6.25%x107m 0
|2 5. Refer to the above table. The magnitude of the electric field in Row III is: 1= 0,015 m
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b L103 (d 4.40x10 c
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. Refer to the above table. The force experlenced by the fest charge in Row IV is:
a. L19x10*N c. 249x1010N EQ-,Q'\(W,O(N
@ 2.49x10°N d LizxiollN

The following graphs show the relationship between 2 variableé, xand y.
L II. 111 Iv.

0 7. 'The graph that shows the relationship between the magnitude of the electric field surrounding a point charge

as a function of distance is: =] = Lo A
a. I .. I l EI ,,Z/ \E) 'L)__
b II (W - F
6]] 8. The graph that shows the relationship between the magnitude of the electric field as a function of the charge
producing the field is: 'E;
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a. mass ¢. negative charge o —_—

‘_ 9, The direction of the electric field is defined as the direction of the force on a small test
@ positive charge d. north magnetic pole

10. The magnitude of the electric field at a distance “r” from a point charge is ,E l”. When the distance from the
point charge doubles, the magnitude of the electric field should be:
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Comparison of Electric and
Gravitational Fields

Magnitude of the field varies as -—1;
r

I1. | Direction of the field is always directed
towards the centre of the object
producing the field. \

IIL. | Can exert attractive or repulsive forces :j v L ‘!'\l Cl J 5 Con '{' X (A’l’
on a test mass/charge.

IV, | Magnitude of the field depends on the
quantity of the test mass/charge placed in
the field.

(ef:ulsiuf/ '%/MJ

11. Refer to the above table. The correct statement that applies only to electric fields and not gravitational fields

is:
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12. Refer to the above table. The correct statements that apply to both electric and gravitatigml fields are:
a. TandIII c. MandIl )L (E) +~-L
b. Mand TV @ Iand IV \E) c@ nv
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Charges of +4.00 £C and +3.00 2 are placed 2.00 cm apart as shown:
" 2.00cm - -
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\':-]ﬁ,
14. Refer to the above diagram. The direction of the net electric field, at a point P, midway between the two
charges 1s:
a. towards the left ¢. towards the top of the page
(B towards the right d. towards the bottom of the page
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Electric Field Lines Surrounding Point Charges
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The correct clectric field line diagram for a positive and a negative point charge is:
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lower negative surfaces.

During a thunderstorm, a cloud created a potential difference between its upper positive and

I J 16. Refer to the above diagram. The direction of the electric field within the cloud is:

—
a. c.
] oL
ES 17. The voit is equivalent to:
a. J/ c. N/C
b. C/J d. JC
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An electron is injected between two oppositely charged parallel plates connected to a
DC voltage supply. The distance between the plates is 6.50 mm and the electron,
initiaily at rest, accelerates towards the positive plate gaining 8.25 x 108 J of Kinetic

energy.

__D_ 18. Based on the above information, the motion of the electron between the plates wiil be:
a. uniform motion towards the negative plate
b. uniform motion towards the positive plate -
c. accelerated motion towards the negative plate

e"‘ .
( d.) accelerated motion towards the positive plate u
|§ i 19. Based on the above information, the voltage between the plates is: \——\( }
(&> 516V . 526x102V +
— -}
b, 127x1005V d 132x10%V V=AC _ gasxio
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C 20. Based on the above information, the strength of the electric field between the plates is: O Lexig"
a. 335V/m @ 793 x 10° V/m "}_t :}//: {f,fé__ - g,(‘ \/l
b. 0.335V/m d. 7.93 x 105V/m 2
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C’ 21. Based on the above information, the speed acquired by the electron as it reaches the positive plate is: i
a. 7.03x 10°mis (o) 426 x 105 m/s I

b. 3.00 x 105 m/s d. 1.81x10"¥ m/s
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Electrostatic Air Cleaner

air flow

4.0x 103 VLo

0.30 cmT Fdl ik

An electrostatic air cleaner is a device that removes polluting particulates, thus purifying air.
As an example, contaminated air carrying a particulate, with a mass of 3.15 x 10%kg, will
first pass through a charging grid, removing an electron and charging the particulate with a

+1 charge. These positive particulates are then removed by being attracted to the negative
grid and remaining on the grid as the rest of the clean air passes through.

N

Refer to the above diagram and information. The graph that shows the relationship between the potential
difference (V) and the separation (d), for a constant electric field produced between the negative and positive

1ds, is:
o) : £
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‘Two metal parallel plates lie in the horizontal plane, 1.56¢ cm apart. An fon with an
excess charge of 3 electrons is situated between the plates.

F{\\
__B__ 23. Based on the above information, the potential difference through whlch the alpha particle moves as if travels
/)“] from the positive plate to the negative plate is: :
(]:” a. 240V c. 0.120V
b. 120V d 0240V
\
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24. Based on the above information, the kinetic energy gained by the alpha particle as it moves from the positive
plate to the negative plate is:

a. 240 x101]) c. 3.84x1011E]
b. 7.68x1018] d 7.68x102]
25. Based on the above information; the electric field between the plates is:
a. 225x10'V/m c. 100x103V/m
b. 9.75 x 10! V/m d. 433 x10°V/m
26. Based on the above information, the force on the ion is:
a. 108 x 109N c. 4.80x106N
b. 468x10U"N d 208x1015N
27. Based on the above information, if the ion remains suspended between the plates, the mass of the fon 1s:
a. 1.10x 10-%kg c. 489x107kg
b. 477 x 10 kg d. 212 x10%kg




