Physics I – Final – Spring 2006

Answer Key (Corrected 10-May-06)

Part A – 80 Points.  Most are 4 points, but some have 2 or 6 and some have partial credit.

Page 2

1.
C. +4

2.
D. +4

3.
G. +4

Page 3

4.
C. +4

5.
A. +4

6.
A. +4
If 5 and 6 have the same wrong answer, +2 partial credit.

Page 4

7.
A. +2

8.
A. +2

9.
C. +2

10.
B. +2

11.
C. +2

12.
B. +2

13.
A. +2
If 8 and 13 have the same wrong answer, +1 partial credit.

14.
C. +2

Page 5

15.
D. +4

16.
N, C, C, N. +1 each

17.
C, B, A, B, D, E. +1 each.

Page 6

18.
C, B, D, A. +1 each.

19.
D, A, F, B, C, E. +1 each.

Page 7

20.
A. +4

21.
A, B, C, D. +1 each

22.
B. +4

23.
F. +4
E. +2 points partial credit.
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B-1 20 Points

v is the integral or area under a versus t.

x is the integral or area under v versus t.

Looking For

v curve has straight lines
+2 pts.

v max at 6 sec


+2 pts.

v max value = 6 m/s

+2 pts.

v = 0 at 12 sec


+2 pts.

x curve is 2 parabolas

+2 pts.

x curvature up t = 0 to 6
+2 pts.

point of inflection at t = 6
+2 pts.

value at t = 6 is half max
+2 pts.

x max value at t = 12 sec
+2 pts.

x max value = 36 m

+2 pts.

[image: image11.wmf]t

 

(

s

e

c

)

x

 

(

m

)

0

t

 

(

s

e

c

)

0

1

0

.

0

6

.

0

t

 

(

s

e

c

)

0

v

 

(

m

/

s

)

a (m/s

2

)

4

.

0

8

.

0

1

2

.

0

2

.

0

1

0

.

0

6

.

0

4

.

0

8

.

0

1

2

.

0

1

8

1

0

.

0

6

.

0

4

.

0

8

.

0

1

2

.

0

2

.

0

-

1

.

0

2

.

0

1

.

0

3

6

6

.

0


B-2 20 Points

KE + PE = 0

Work –Kinetic Energy Theorem
connects force and KE

Don’t need to calculate k.

Looking For

PE is a mirror of KE

+2 pts.

PE max – PE min = 4 J
+2 pts.

F curve is a straight line
+4 pts.

F curve is 0 at y = 5 cm
+4 pts.

Slope of F curve is negative
+4 pts.

Fmax = 160 N


+4 pts.

B-3 20 Points
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U = qV = (-e)V.

K + U = 0

Looking For

PE is some constant times V.
+4 pts.

The constant is (-e).

+4 pts.

KE curve is mirror of PE.
+4 pts.

KE max is at d = 50 cm
+4 pts.

KE max = 9.6 x 10–17 J
+2 pts.

 = 4.8 x 10–17 J at d = 100
+2 pts.

C-1 20 points

The key to this problem is to separate Y motion from X motion, but connect the initial velocities using the angle of elevation of the cannon.
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Looking For:

separating X and Y motion

finding correct initial Y velocity

using Y initial velocity to get X initial velocity in any algebraically correct way.

correct x equation.

correct final answer.

–1 for incorrect or missing units

C-2 20 points

Angular momentum is 
[image: image4.wmf]p
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.  Plug into 35b.  X coordinate is irrelevant.
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Looking For

knowing 
[image: image6.wmf]p
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using some correct way of calculating cross product.

0 values for X and Y components

correct magnitude for angular momentum (any direction).

angular momentum points in –Z direction (correct).

angular momentum points in +Z direction (wrong but partial credit).

–1 for incorrect or missing units

C-3 20 points

Electric Field: Calculate the magnitude of each of the three fields from the three charges, then add them as vectors, using the rule “away from positive, toward negative.”

Magnitude of field from each + charge: 
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Magnitude of field from – charge: 
[image: image8.wmf]m
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Adding vectors: 
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Electric Potential: 
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Looking For

knowing electric field is a vector (some objective evidence of treating components).

using some correct formula for electric field from one charge.

same magnitude for Ex and Ey.

correct magnitude value for Ex or Ey.

total E points into quadrant III.

using correct equation for V with 3 terms (might combine some).

total V is positive.

correct value for V.

–1 for incorrect or missing units
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