
Name________________________________________ 

Physics 111 Quiz #7, March 1, 2019 

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

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

____________________________ 

1. A lens with a focal length of   15mm is palced on an optical bench.  A   1cm tall object is placed   24mm
to the left of this lens.  A second lens with focal length is  24mm placed a distance of   50mm to the 
right of the first lens.  With respect to the first lens where will the final image be locted and what type 
of image will be produced?  
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The image from the first lens becomes the object for the second lens.  The object distance to the 
second lens is given by:    D = di1 + do2 → do2 = D − di1 = 50mm− 40mm = 10mm . 

For lens 2:  
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The final image is located   17.1mm to the left of the second lens.  With respect to the first lens the 
image is located   32.9mm to the right of the first lens and the final image is virtual. 

 

 

2. What will be the height of the final image produced and with respect to the original object, what is the 
orientation of the final image? 

From the first lens:  
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From the second lens: 
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The final image is   2.9cm tall and is inverted with respect to the original object. 



3. A proton is accelerated from rest through a   150MV potential difference.  After accelerating, what is 
the speed of the proton expressed as a fraction of the speed of light?  
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4. After accelerating, what is the momentum of the proton, expressed in 
 
MeV

c units? 

  
p = γ mv = 1.1601× 937.1MeV

c2 × 0.507c = 547.7 MeV
c  

 

 

 

 

 

 

5. Uranium-238 (  92
238U ) is radioactive and decays by emitting an alpha particle (a helium nucleus   2

4He ) 

into thorium-232 (  90
234Th ).  If the uranium nucleus is at rest at the time of decay and if we ignore the 

recoil of the thorium nucleus, which of the following could be used to determine the speed of the 
ejected alpha particle?  

a.  
  
(m

92
238U

− m
90

232Th
− m

2
4 He

)c2 = m
2
4 He

v
2
4 He  

b.  
  
(m

92
238U

− m
90

232Th
− m

2
4 He

)c2 = γ
2
4 He

m
2
4 He

v
2
4 He  

c.  
  
(m

92
238U

− m
2
4 He

)c2 = γ
2
4 He

−1( )m
2
4 He

c2
 

d.  
  
(m

92
238U

− m
2
4 He

)c2 = 1
2

m
2
4 He

v
2
4 He
2

 

e. 
  
(m

92
238U

− m
90

232Th
− m

2
4 He

)c2 = γ
2
4 He

−1( )m
2
4 He

c2
 



( )

( )

( )

∑

∑

∑

∑

=

=

−

−

=

=

=

=

=

⎟⎟⎠

⎞
⎜⎜⎝

⎛
−=

===

=⎟
⎠
⎞⎜

⎝
⎛==

===

=

=

⎟
⎠
⎞⎜

⎝
⎛==

Δ
Δ=

N

i iseries

N

i
iparallel

RC
t

RC
t

N

i iparallel

N

i
iseries

CC

CC

eQtQ

eQtQ

C
QCVQVPE

VCV
d
ACVQ

R
VRIIVP

RR

RR

A
LIIRV

t
QI

1

1

maxdischarge

maxcharge

2
2

2
1

2
1

0
0

2
2

1

1

11

1

2

11

κκε

ρ

( )

( ) 2

2

42222

2

2

2

max

1

1

1

cos1

mcKE
mcE

cmcpE
mcEKEE

mvp
c
v

cm
h

eVhfKE

pchchfE

rest

total

resttotal

e

stop

−=

=

+=

=+=
=

−
=

−=Δ

=−=

===

γ

γ
γ

γ

φλ

φ
λ

 

F = qvB sinθ
F = IlB sinθ
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g = 9.8 m
s2

1e = 1.6×10−19C

k = 1
4πεo

= 9×109 Nm2
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εo = 8.85×10−12 C2
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µo = 4π ×10−7 Tm
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me = 9.11×10−31kg = 0.511MeV
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mn = 1.69×10−27 kg = 948.3MeV
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