Physics I – Final – Fall 2003

Answer Key

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

1.
C.

2.
D.

3.
A.

4.
B.

5.
C.

6.
B.

7.
F.

8.
C.

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

10.
B.  Partial: +2 points for A (sign error but right general idea).

11.
C.  Partial: +2 points for D (sign error but right general idea).

12.
D.
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B-1 20 Points

1.
V0,y = 9.8 m/s

+2 pts.

2.
V0,x = V0,y/tan()
+4 pts.

3.
y = V0,y t – 4.9 t2
+2 pts.

4.
x = V0,x t

+2 pts.

5.
Straight line for x
+2 pts.

6.
Parabola for y

+2 pts.

7.
y = 4.9 max at t =1
+2 pts.

8.
x = 11.3 max at t = 2
+2 pts.

9.
y = 0 at t = 2

+2 pts.

B-2 24 Points
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Four points each for the following:

1.
Using K + U = 0 in some form.

2.
Using U = q V in some form.

3.
PE curve shape as shown.

4.
KE and PE curves are mirrored.

Two points each for the following:

5.
Range of PE is +/–3.2 x 10-17 J.

6.
Max K.E. = 6.4 x 10-17 J.

7.
Min K.E. = 0.

8.
All line segments are straight.

C-1 16 points
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C-2 24 points

(a) 6 points: 
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or any equivalent expression

(b) 12 points: 
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or any equivalent expression

(c) 6 points: 
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2

m

1

m

sin

1

m

2

m

a

+

q

-

=


or any equivalent expression

No FBDs, no partial credit!
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C-3 20 points
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The first step is to get the direction using the right-hand rule, which is –Z

The angle is 
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The magnitude is 
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6

27

12

10

0

.

3

)

6

.

0

)(

10

0

.

6

)(

10

67

.

1

)(

10

0

.

5

(

sin

v

m

r

-

-

-

´

=

´

´

´

=

q

=

|

|

l

v


The X and Y components are 0 (no units needed).  The Z component is 
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C-4 24 points

The electric field and electric potential at the center are zero because of cancellation.

Take the basic equation for V from a point particle and U = q V, repeated as the configuration is built up one charge at a time.  There will be six terms resulting from this.  Using common terms:
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C-5 24 points
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