Practice problems

Physics 30 — Lesson 15
Electric Fields
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5) From the data sheet:
m=1.67x10"%kg
q=+1.60x10"C

E =+25Y
a="?
Assignment
1) >
/4 \ [ —
a. S e ——
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E = F and F =ma
q
g_ma
q
5-9E
m
4 (160x107°C)(+25%)

1.67x10 kg

d=+2.4x10°",
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3) A small test charge would not interfere with the electric field being mapped.

11
4)
in the center E =0
14
The assumption made is that the
charge is concentrated at the centre
R =5.0cm of the sphere and acts like a point
5) , charge.
A=A4nr
, X
A = 47(5.0cm)
A=314cm’ ° r = 25cm + 5cm = 30cm >
- I
q= e ared x charge E_ 2q
cm? e r
8 _100085x10°¢" ., - —160x107°C g _ 78.99x10° 1" (54.8C)
4= onf” P’ (0.30m)?
q=-54.8C E=-55x1024
6  a .
q=+1.0x10"°C e-F
F=6.0x10°N & 6
/6 E_o l§_60><1O’N
' 1.0x10°C
E=+6.0¢
b)
E=6.0L F =Eq
q=-7.2x10"C F =6.04(-7.2x10"C)
F=2? F =-4.3x10°N
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) g=80x10°C : kg

E|==
r=1.5m r
/2 ‘E‘:’? E‘:8.99x109“c"§2(8.0x10‘3C)
(1.5m)?
[E[=+3.2x107 &
8)
E. = E_zo + E+80
/4 E - _%Jr%
r—ZO r-+8.0
2 ~899x10° ¥ (20x10°C) 899x10° " (8.0x10°C)
= +
* (0.90m)> (0.30m)?
E, =+5.8x10° Y
9 a=443x101, F=ma
m =9.11x10 kg g_F_ma
F=? g g
5 q=-160x10"°C £ _ 911x10 kg (4.39x10" n;.)
E_o ~1.60x10°C

E =-2.50x10° &
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A B
35cm 35¢cm

E,
\ /EB 35¢m

E
/10 /357 +35°
. . 2
D C r=24.75cm
+38.04C ~24.04C

note that EA cancels EC
kg 8.99x10° N1 (24.0x107°C)
2 (0.2475m)>

E, = 3.52x10°
C

kg, 8.99x10°%1=(38.0x10°C)
r2 (0.2475m)?

m
o
I

11) .
E=0
/2 because the electric field inside a conductor is zero
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12) A F — O
net
= F. =F,
D E =
/5 - a| €| =mg
g
E‘ _ 6.65x107kg(9.817.)
B 3.20x10°°C
\E\ _203x107" N
C

13)  Since the electric field points into the Earth, the Earth has a negative electric field

- kq

El- pr

/5 ‘g r2

q= T

150 ¥ (6.37x10°m)?
8.99x10° Lo

q=-6.77x10°C
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