Name

Physics 111 Quiz #4, January 30, 2019

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is
worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

A circuit is constructed using five resistors each with resistance 100£2 connected to a 15V battery. The
switch §is used to put in or take out resistors R, and R, from the circuit. Unless otherwise specified,
assume that the switch S is closed.
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1. What is the total current produced by the battery? R, S
R4 and RS are 1n series: R45 = R4 + RS =100Q2+100€ =200
1 1 1 1 1 3 200
R, and R,;are in parallel: —=—+—= + = - R, =—Q2=66.7Q
R, R, R, 100Q 200Q 200€ 3

Rl , R2 , and R345 are in series: R = R12345 = R1 + R2 + R345 =100Q2+100Q2+ 66.7€2 =266.7€2

eq

=0.05634=56.3mA

|14 15V
The total current is: 7, total R— - 266.7Q
eq ’

2. What is the potential difference across resistor R, ?

V—VRI—VRMS—VR2 =0

SV, =V=V, =V, =V-1(R+R)=15~-0.05634x200=3.74V

a5 total
-V, = VR3 = VR45

345

4 4
SV, =V, +V, =2V, =V, = ; :”TV:LSW




3. What is the current through resistor R;?

%
Rags ﬂ=0037414= 37.4mA

R, 100Q

V, =V, =I,R,—>I,=

345 R3

4. What is the total power produced by the battery?

2

p=1,V=I'R = Z— =(0.05634) 266.7Q = 0.8451 =845mI

total total” “eq
eq

5. What happens to the current through resistor R, when the switch S is opened?

a. The current through resistor R, increases because the equivalent circuit resistance increases.

b. The current through resistor R, increases because the equivalent circuit resistance decreases.
@The current through resistor R, decreases because the equivalent circuit resistance increases.

d. The current through resistor R, decreases because the equivalent circuit resistance decreases.

e. The current through resistor R, remains the same because the battery has a constant voltage.



Electric Forces, Fields and Potentials
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Electric Circuits
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Light as a Particle & Relativity
he

pc

E=hf =
KEmax :hf_¢=eI/s
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Aﬂzi(l—cosgz))
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r= 2
1_?
p=mv
— _ 2
Etotal =KE+ Erest - Wc
2 2.2 2 4
Etotal =pc +m'c
_ 2
Eres[ =mc
KE = (y-1)mc
Geometry
Circles: C=2mr =D A=m?
Triangles: A=1bh
Spheres: A=4m’ V=im’

F = gqvBsin@
F = IIBsin@
7= NIABsin6@ = uBsinf
PE=—uBcosf
o Mol
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Constants
g=928%
le=1.6x107"C
k=L=9xlo°N+nj
4re, ¢
_ -12 2
g, =8.85x10 #
leV =1.6x107"°J
M, =4mx107
c=3><108%
h=6.63x10"*Js
me=9.11x10‘3‘kg=M
C
m =1.67x107 kg =21 1MV
r cZ
m, =1.69x10’27kg=M
C
1amu=1.66x10’27kg=M
Cc
N,=6.02x10%
_B+ 2 _
Ax2+Bx+C=0—>x=%A4AC

Light as a Wave
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Nuclear Physics
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Ebinding = (Zmp +Nmn _mrest
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Misc. Physics 110 Formulae

A(m)
At

PE,, iy = Mgy
PE:pring = %kyz
Y

|| = A+ 4

—t 4 A
¢ =tan 1

X
V=V, +at
v;=Vf+2an
- = - 12,2
X, =X+ Vg +tar



