Physics I – Final – Fall 2004

Answer Key

Part A – 60 Points (15x4).  There is partial credit for some questions.

1.
A.

2.
C.

3.
A.

4.
D.

5.
B.

6.
(A F) Partial credit 2 points for A or F or (A E) or (B F), no other combinations.

7.
A.

8.
E.

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

10.
C.

11.
D.

12.
D.  Partial: +2 points for C (forgot electron has negative charge; F = q E).

13.
F.  Partial: +2 points for E (sign error of some type but right general idea).

14.
C.

15.
Any answer is OK, including combinations or 0, except blank.
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B 20 Points

a is the slope of v versus t

x is the integral or area under v versus t.

Looking For

1.
x has parabolic segment from

2 to 6 s; straight otherwise
  

4.
value of x at t = 2 is 4 m
  

2.
max x at t = 4 s

  

3.
max x value = 1.5 times the value

at t = 2 s


  

5.
x is symmetric* about t = 4
  

6.
x graph does not go negative
  

7.
constant segments for a
  

8.
a = 0 at t = 1 s


  

9.
a = –1 at t = 4 s

  

10.
a is symmetric* about t = 4
  

*symmetric means the same value on either side
of the t = 4 line; anti-symmetry does not count

C-1 20 points

The first shell has been traveling for 10 s and the second for 5 s when they reach the same altitude.  They have the same initial velocity, which we need to find by setting heights equal.

Let x be the height (could just as well use y)
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C-2 20 points

The key to this problem is to use the Impulse-Momentum Theorem.

Initial: px = (2)(3) = 6  py = (2)(-4) = -8 kg m/s
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Final: px = 6+px = 6+4 = 10  py = -8+py = -8+8 = 0 kg m/s

Final: vx = px/m = 10/2 = 5  vy = py/m = 0/2 = 0 m/s

C-3 20 points

The key to this problem is to use the Work-Kinetic Energy Theorem.

Initial: K = ½ m (vx2 + vy2) = (0.5)(2)(9+16) = 25 J

Final: K = ½ m (vx2 + vy2) = (0.5)(2)(25+0) = 25 J

K = W = 25-25 = 0 J

C-4 20 points

The velocity of each particle has only an X component, and so in taking 
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 only the Y component of r counts.  By right-hand rule, both angular momenta are into the page (–Z).
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C-5 20 points

Kinetic energy is straightforward:
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To get the potential energy, first find the electric potential at either charge due to the other one.

At particle 2: 
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Then 
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The total K + U = –0.9 J.

D 20 points

All are True, +2 points each.
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