Physics I – Exam 3 – Fall 2004

Answer Key

Part A – 24 Points (4 each)
1: 0.

2: A.

3: C.

4. A.

[image: image1.wmf]5

x

1

x

4

x

5

)

1

x

(

16

x

25

)

1

x

(

10

16

x

10

25

4

1

0

E

2

2

2

6

2

6

0

x

=

®

-

=

®

-

=

®

ú

û

ù

ê

ë

é

-

´

-

´

e

p

=

=

-

-

5. A,B.  Partial credit 2 points for A or B alone.

6: C (only).  No partial credit.

B-1 16 Points

U = q V = (-e) V, U = 0 at x = 0.

K+U = 1.6e-17 everywhere.

Partial Credit

+4 points for K+U = any constant.

+2 points for U curve shape mirrors V curve.

+2 points for Umin = -3.2e-17.

+4 points for K curve shape mirrors U curve.

+2 points for Kmax = -Umin+1.6e-17

at the same point as Umin.

+2 points for curves stop where K = 0

wherever student put K = 0 (must be somewhere).
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B-2 16 Points

Part I

½ m v2 = –U = – q V = – (e) (0 – 30,000).

v = sqrt(2*1.6e–19*3.0e+4/1.67e–27) = 2.4e+6

Part II

r = m v / (q B) = 1.67e–27*2.4e+6/(1.6e–19*0.5)

= 0.050 m = 5.0 cm.

F = q v x B is in –Y direction by right-hand rule

therefore circle must curve down.

Partial Credit

Part I

+4 points completely correct calculation of v

all or nothing.

Part II

+4 points using r = m v / (q B)

+2 points correct value of r

+2 points circular path curves down (clockwise).

+4 points proton exits with the same speed.

Part C

Must show work to receive credit.

C-1 20 Points

The electric field cancels only in the third region (to the right of – charge).
Set total Ex = 0 in region III where x > 1:
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The electric potential cancels in region II (0 < x < 1) and region III (x > 1).

Set total V = 0 in region II where 0 < x < 1:
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OR set total V = 0 in region III where x > 1:
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C-2 24 points

The electric potential = 0 V because the + and – charge contributions cancel out.

First calculate E magnitude, then find X and Y components, then add to get total.

The magnitude is the same for both E1 and E2:
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 V/m or N/C.
The direction is away from + for E1 and toward – for E2.  By the symmetry of the problem, the X components are the same (– direction) and the Y components cancel.

The X component of each is magnitude times –sin(30) = –½*36 = –18 (one charge).

Ex = –36 V/m, Ey = 0 V/m, V = 0 V.  (subtract 1 for bad units only if number is correct)
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