Physics I – Exam 3 – Fall 2002

Answer Key

Page 2 – Part A –Multiple Choice

1. D

2. E

3. A  give +2 points for B, knowing E lines perp. to equipot. lines

4. B

Page 3 – Part B – B-1 & B-2

B-1
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+4 points, either got it or not (don’t worry about signs)

g = 3.69 m/s2
+2 points, –1 for no units (3.7 is close enough)
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+2 points
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+2 points

or +4 points for other correct approach

K = 9000 eV = 1.44 x 10–15 J

+2 points, –1 for no units

Page 4 – Part B – B-3 & B-4

B-3


[image: image4.wmf])

sin(

B

v

e

F

f

=


+4 points, either got it or not (don’t worry about signs)

can get vertical component of B and use that

F = 5.6 x 10–17 N
+2 points, –1 for no units

B-4
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   +4 points

E = 350 N/C or V/m 
+2 points, –1 for no units

This is correct if it is consistent with F from B-3

Page 5 – Part B – B-5, B-6, & B-7

B-5
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+4 points, either got it or not (don’t worry about signs)

V = 17.5 V
+2 points, –1 for no units

Answer is correct if consistent with E from B-4

B-6

D +4 pts.  C +2 pts for knowing it is not in plane of page.

B-7

Same answer as B-6 = +4 pts.

Opposite direction as B-6 = +2 pts.

Page 6 – Part C – C-1

C-1

+4 for knowing that the location is on axis to the right of the electron.  (Y = 0, X > d.)

+2 for correctly setting up the equation, either directly from formula sheet or skip steps
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    or


[image: image9.wmf]2

2

)

d

X

(

1

X

2

-

=

    where 
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Can also set up 
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    where X is distance from electron, but then the answer needs to be d+X, not X.  I expect a lot of errors like that.  They don’t get the +2 for right answer even if they solve it correctly unless they add d.
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+2 points, –1 for no units

Page 7 – Part C – C-2

C-2

+2 for knowing 
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  in some correct form

+2 for getting E1 direction as +j

+2 for getting correct E1 magnitude = 
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+2 for getting E2 direction as (+0.707i – 0.707j) (need correct signs)

+2 for getting correct E2 magnitude = 
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+2 for knowing you need to add components

+2 for correct X component = 
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 N/C or V/m, –1 for no units

+2 for correct Y component = 
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 N/C or V/m, –1 for no units

+2 for knowing 
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  in some correct form

+2 for correct substitution of 
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  into equation

+2 for correct substitution of 
[image: image20.wmf]11

19

2

2

10

49

.

8

10

6

.

1

r

q

-

-

´

´

-

=

  into equation, must have – sign either with the charge or implicitly by subtracting the term

+2 for correct answer = 31 V, –1 for no units

Page 8 – Part C – C-3 & C-4

C-3

+2 for using 
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 and U = q2 V or use directly 
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+2 for using correct q1 in formula (a gift)

+2 for using correct q2 in formula, must have – sign indicated somewhere

+2 for using correct distance, not squared

+2 for correct answer = –48 eV or 
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J, must have – sign, –1 for no units

C-4

A = +4 pts 
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