Physics I – Final – Spring 2007

Answer Key

Part A – 80 Points.  All are 4 points, but some have 2 points partial credit.

Page 2

1.
B. +4

2.
C. +4

3.
B. +4

Page 3 – No questions.
Page 4

4.
A. +4

5.
C. +4

6.
C. +4

7.
A. +4

Page 5

8.
A. +4

9.
B. +4

10.
B. +4

11.
C. +4

Page 6

12.
D. +4
C = +2 partial credit.

13.
F. +4
E = +2 partial credit.

14.
C. +4

Page 7

15.
H. +4

16.
H. +4
If wrong but if answer = 15, give +2 partial credit.

17.
G. +4
If wrong but if answer = opposite of 15, give +2 partial credit.

18.
G. +4
If wrong but if answer = 17, give +2 partial credit.

19.
A. +4

20.
F. +4

B-1 20 Points
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v is the integral or area under a versus t.

x is the integral or area under v versus t.

a is the slope of the graph of v versus t.

Looking For

1.
used a = slope or deriv. of v

2.
a: correct shape of graph

3.
a: correct max/min

4.
used x = integral or area of v

5.
x graph is symmetric about

t = 3 seconds

6.
x parabolas (where v not zero)

with correct curvature

7.
x constant from 2 to 4 s

8.
max x = 2 m and min = 0.
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B-2 20 Points

The key to this problem is conservation of mechanical energy and the Work – Kinetic Energy Theorem.  KE + PE = 0 and KE = W.

KE starts at 0 and goes up as much as PE goes down.  KE max = 4 J.  Then back to zero.

Since the force is spring + gravity, the force curve is a straight line.  It begins positive (increasing KE) and goes through 0 where KE is max.  The area under the first triangle is W = 4 J.  That means Fmax is 160 N.  (Don't forget to convert cm!)

Looking For

1.
using KE + PE = 0.

2.
KE is mirror of PE.

3.
KE min = 0, max = 4J.

4.
using KE = W = ∫Fdx

or other correct way to get F.

5.
F is straight sloping down.

6.
F = 0 at y = 5 cm.

7.
F max = 160 N.

B-3 20 Points

The helium nucleus goes straight through Region A and then makes ¼ of a circle in Region B.  To find the radius of the circle, you need the speed as it exits Region A = speed in Region B.

K = W = Fx x = (3.20×10–19)(1.00×105)(0.1) = 3.20×10–15 J.

Kf = Ki+K = ½ m vi2+3.20×10–15 = (0.5)(6.64×10–27)(7.00×105)2+3.20×10–15=
4.83×10–15 J = ½ m vf2 → vf = sqrt(2×4.83×10–15/6.64×10–27) = 1.21×106 m/s.

r = (mv)/(qB) = [(6.64×10–27)(1.21×106)]/[(3.20×10–19)(0.500)] = 0.0500 m = 5.00 cm.
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Looking For

trying to use K = W = Fx x OR

using vf2 = vi2 + 2 a x, a = Fx / m OR

using any other correct method.

horizontal straight line in Region A.

correct exit speed from Region A

trying to use r = (mv)/(qB).

circular arc in region B (either way)

(speed in Region B can be any constant)

curving up (+Y) in region B.

correct radius value in Region B.

(will only get this if everything is correct)

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

using a correct method to find initial Y velocity (usually Eq. 2) with a = –9.8 m/s2
finding correct initial Y velocity V0y = 80 m/s30°

relating X and Y initial velocities using the cannon angle

finding the correct X initial velocity such that V0y/V0x = tan(30°) even if V0y is wrong .

correct x equation with no acceleration term (or set to zero).

correct final answer.

–1 for incorrect or missing units

C-2 20 points

Angular momentum is 
[image: image4.wmf]F
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.  Plug into 35b.  F is in –Y direction = –4.9 N.
X and Y components of torque are 0.
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Looking For

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

0 values for X and Y components

correct magnitude for torque (any direction).

torque points in –Z direction (correct).

torque points in +Z direction (wrong but Looking For).

–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: 
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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 (both Ex and Ey negative).

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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