General Physics Il (111 phys)

Chapter 1 (HW1)

1- (a) Two protons in a molecule are separated by 3.80 x 10™° m. Find the
electric force exerted by one proton on the other. (b) How does the magnitude
of this force compare to the magnitude of the gravitational force between the
two protons? (c) What If? What must be the charge-to-mass ratio of a particle
if the magnitude of the gravitational force between two of these particles
equals the magnitude of electric force between them?

Charge and Mass of the Electron, Proton, and Neutron

Particle Charge (C) Mass (kg)
Electron (e)  — L6021917 x 10717 9.1095 x 10~
Proton {p) + 16021917 % 1071 167261 x 1072
Neutron (n) i 1.6749% = 1027
o = 8.99x 10° N.m?% C? G =6.67 x 10™ N. m?% kg®
kg, (899x10° N-m?/C?)(L60x 10 C) !
(a) F=—t5== ; =[159x10"" N | (repulsion)
r (380x107" m)

667x10" N-m2/C?)(167x 107 ke’
(b) FX=G”’12”’2=( - m’/C jx 8) -[129x10% N
r (3.30 x 10710 m)‘

The electric force is | larger by 1.24x10% times |.

P‘E

=11 2 2
4_ |G 66710 N mszg ~[861x10 C/kg |.
m \Vk, | 899x10° N-m?/C

(c) If kd.m:(}w with q; =g, =q and m; =m, =m , then
'
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2- Three point charges are located at the corners of an equilateral triangle as
shown in the figure. Calculate the resultant electric force on the 7.00 pC
charge.

y 7.00 uC

T
&= |
0.50 m
LA
._\_‘i'_/: ::“:-/.'— x
2,00 uC —4.00 uC

(899x10° N-m?/C*)[7.00 <10 C)(200%10° C)

Rk : =0503 N
r (0500 m)
9 2(~2 -6 -6
- qlqz_[aygxm N-m’/C?)(7.00x10°* C|(400x10 c)_m1N
27% 2 7 3 =L
r (0500 m) "
F, =0.5030s60.0°+1.01c0s60.0°= 0.755 N y o
F, =0.503sin60.0°-1.015in60.0° = ~0436 N $Z00uC 5 x
F A l‘
F=(0.755 N)i-(0.436 N)j =| 0872 N at an angle of 330° - /6 %\Uﬁﬂﬂm
IulC * l I —
‘*; ~4.00 uC

Were
F=(F2) + (F?)
1Fy

and the angle of force direction: © =tan™ o
X
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3- Two identical conducting small spheres are placed with their centers 0.300 m
apart. One is given a charge of 12.0 nC and the other a charge of -18.0 nC. (a)
Find the electric force exerted by one sphere on the other. (b) What 1f? The
spheres are connected by a conducting wire. Find the electric force between
the two after they have come to equilibrium.

(a) The force is one of | attraction |. The distance r in Coulomb’s law is the distance between

centers. The magnitude of the force is

12.0x1077 CJ(180x107 C
p:@:(s_ggxmg' N-mz/Cz)( - )[ ; ): 216x10° N |.
r (0.300 m)

(b) The net charge of -6.00 x 107 C will be equally split between the two spheres, or
-3.00x10™? C on each. The force is one of | repulsion |, and its magnitude is

3.00x1077 C)(3.00x107° C
Pty (599,107 N-mz/Cz)( 10” - ) ressro7]
r (0.300 m)
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4- In the Bohr Theory of the hydrogen atom, an electron moves in a circular orbit
about a proton, where the radius of the orbit is 0.529 x 10™° m. (a) Find the
electric force between the two. (b) If this force causes the centripetal
acceleration of the electron, what is the speed of the electron?

2

2 1.60x1077 C
(@  F=X =(899x10° N-m*/C?) ( ) —=|822x10° N
r (0529107 m)
(b) We have F="""_ from which

¥

Fr (822x107° N(0529x107" m) .
V= [— = = =|219%x10° m/s |.
m 911x10" kg
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