Physics I – Final – Spring 2004

Answer Key

Part A-1 – 48 Points (12x4).  There is partial credit for some questions.

1.
A.

2.
A.

3.
B.

4.
C.

5.
A.

6.
C.

7.
A.

8.
C.

9.
E.  Partial: +2 points for F (sign error but at right angle to the plane).

10.
D.  Partial: +2 points for C (forgot electron has negative charge; F = q E).

11.
F.  Partial: +2 points for E (sign error of some type but right general idea).

12.
C.

Part A-2 – 48 Points (24x2).  No partial credit.

1.
1.

2.
6.

3.
11.

4.
12.

5.
13.

6.
14.

7.
17.

8.
44.

9.
20.

10.
19.

11.
22.

12.
26.

13.
45.

14.
39.

15.
41.

16.
36.

17.
43.

18.
40.

19.
46.

20.
47.

21.
48.

22.
50.

23.
54.

24.
55.
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B-1 20 Points

a is the slope of v versus t

x is the integral or area under v versus t.

Partial Credit

1.
x has parabolic segments
+2 pts.

4.
value of x at t = 1 is 1 m
+2 pts.

2.
max x at t = 3 s

+2 pts.

3.
max x value = 3 times the value

at t = 1 s


+2 pts.

5.
x is symmetric* about t = 3
+2 pts.

6.
x graph does not go negative
+2 pts.

7.
constant segments for a
+2 pts.

8.
a = +2 at t = 0.5 s

+2 pts.

9.
a = –1 at t = 2 s

+2 pts.

10.
a is symmetric* about t = 3
+2 pts.

*symmetric means the same value on either side
of the t = 3 line; anti-symmetry does not count
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B-2 16 Points

Initial KE = ½ m v2 = 1 J

PE = ½ k x2
KE + PE = 0

Don’t need to calculate k.

Partial Credit

1.
PE is a parabola

+2 pts.

2.
Curvature of PE is positive
+2 pts.

3.
PE starts at 0


+2 pts.

4.
PE ends at value KE starts
+2 pts.

5.
KE is mirror of PE

+4 pts.

6.
KE starts at 1 J

+2 pts.

7.
KE ends at 0


+2 pts.

B-3 16 Points
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No external forces means angular momentum
is conserved (constant).

At t = 0:
L = I  = 10 x 4 = 40 kg m2/s (constant)

 = L/I

Partial credit:

1.
L is constant


+6 pts.

2.
L is 40 at some point

+2 pts.

3.
 starts at 4


+2 pts.

4.
 constant from t = 2 to 4
+2 pts.

5.
 = 2 at t = 3


+2 pts.

6.
 = 1 at t = 6


+2 pts.

We are not grading the curve shape for the time
periods where I is changing.

C-1 24 points

The key to this problem is to use the Impulse-Momentum Theorem for Company A and the Work-Kinetic Energy Theorem for Company B.

Company A: 
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Company B: 
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C-2 16 points

The charges are equal magnitude and equal distance from Point A.  Use symmetry.

For reference: Charge 1 is on +X axis, Charge 2 is on –X.

Both E field magnitudes are equal:
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 V/m.

E1 points away from Charge 1, 30° from vertical.

E1x = –25 sin(30)
E1y = +25 cos(30)

E2 points toward Charge 2, also 30° from vertical.

E2x = –25 sin(30)
E2y= –25 cos(30)

Total Ex is –25 V/m.  Total Ey is 0 V/m.

C-3 12 points

This problem uses conservation of energy: 
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VA = 0 by symmetry.

Calculate VB:
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A valid alternative approach is to realize that the distance to the + charge is unchanged, therefore one can only consider V from the – charge and find VB – VA = +7.5 V.
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