Physics I – Exam 2 – Fall 2002

Answer Key

Multiple Choice

Part A

1. A

2. E

3. E

4. B

Part C

C-4. B

C-5. F.  +2 points for D or E (for knowing KE is the same)

C-6. C

In parts B and C, we are trying to help the students get the points for figuring out the correct approach.  If they fail to list an equation on the answer line but their work clearly shows they used it, give them credit.

Part B: +4 for approach, +2 for right answer, –1 for no units if numerically correct

B6 = 6+4 points (see below)

If approach is not completely right, +2 for the first correct equation, +1 for subsequent correct equations, –1 for each incorrect equation.  Max of +3 for approach if not completely right, min of 0.  A correct equation means needed to solve the problem correctly; incorrect equation means irrelevant to approach or does not apply.

B1. eqns 32 or 30,31.  2700.0 rev (units pre-printed)
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units = min and rev, no conversion needed

B2. eqns 22,37,43 or 30,38,40 & result of B-1.  1.06 x 106 kg m2/s


(if 30 used in B-1, don’t need to list it again)
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units conversion: 
[image: image6.wmf]sec

rad

377

sec

60

min

1

rev

1

rad

2

min

rev

3600

=

´

p

´

=

w



[image: image7.wmf]6

8

2

2

1

10

06

.

1

10

2

377

2

I

2

I

L

´

=

´

´

=

w

´

w

=

w

=


or (the hard way)

units conversion: 
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units conversion: 
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B3. eqn 44y. –1 m/s.  –1 point if didn’t put – sign

X components are irrelevant.

Since initial Py=0 by the definition of the Y axis, and the two pucks have equal mass, they must have opposite Y velocities after the collision.
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B4. eqns 35, 39. 0.75 N m
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B5. eqns 18,19 or 18,20.  0.0 J
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B6. eqns 10,35,41.  8.55 x 1025 kg m2/s


+1 for 0 as X component, +1 for 0 as Y component


+1 for putting magnitude into Z component (same answer)


+1 for putting – sign in front of Z component (whatever it is)

If there is no force on E, it continues at the same velocity in the +X direction.  If there is no force, there is no torque, so its angular momentum is constant.  Therefore, it is easiest to calculate angular momentum when X=0 and its velocity is at right angles to the radial direction.  Y stays the same as the initial point.
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The direction by the right-hand rule is into the page, or –Z.

or (the hard way)

Calculate 
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 at the initial point (length and angle).

The distance is 
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The angle is 
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Part C:

If approach is not completely right, +2 for the first correct equation, +1 for subsequent correct equations, –1 for each incorrect equation.  Max of +3 for approach if not completely right, min of 0.  A correct equation means needed to solve the problem correctly; incorrect equation means irrelevant to approach or does not apply.

C-1: eqns 25,26 (or 20,22,23), 21, 10

K = 4.5 J

v = 3 m/s; if K is wrong, v should be 
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p = 3 kg m/s; if v is wrong, p should be numerically equal to whatever v was

+4 for approach

+2 for correct value of K, -1 for no or wrong units if number is correct

+2 for v consistent with K, -1 for no or wrong units if number is correct

+2 for p consistent with v, -1 for no or wrong units if number is correct
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Note: 4 points of this should be a give-away (consistent v and p).

C-2: eqns 45a, 45b, 21, 10

v1 = 1 m/s, or if vi is wrong, 
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K1 = 0.5 J, or consistent with v1 if v1 is wrong

p1 = 1 kg m/s; or consistent with v1 if v1 is wrong

v2 = 4 m/s, or if vi is wrong, 
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K2 = 4.0 J, or consistent with v2 if v2 is wrong

p2 = 2 kg m/s; or consistent with v2 if v2 is wrong

+4 for approach

+2 for correct value of v1 consistent with vi, -1 for no or wrong units if number is correct

+2 for K1 consistent with v1, -1 for no or wrong units if number is correct

+2 for p1 consistent with v1, -1 for no or wrong units if number is correct

+2 for correct value of v2 consistent with vi, -1 for no or wrong units if number is correct

+2 for K2 consistent with v2, -1 for no or wrong units if number is correct

+2 for p2 consistent with v2, -1 for no or wrong units if number is correct
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Note: 8 points of this should be a give-away (K and p).

C-3: eqns 24,26 (or 20,22,23), 21

h = 0.816 m, or if v2 is wrong 
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+4 for approach (OK to use KE directly from C-2)

+2 for correct value consistent with v2, -1 for no or wrong units if number if correct







_1096136363.unknown

_1096139437.unknown

_1096227679.unknown

_1096396609.unknown

_1096396920.unknown

_1096397917.unknown

_1096398332.unknown

_1096398977.unknown

_1096398196.unknown

_1096397629.unknown

_1096396811.unknown

_1096295383.unknown

_1096396397.unknown

_1096227718.unknown

_1096143529.unknown

_1096143873.unknown

_1096143636.unknown

_1096139713.unknown

_1096139172.unknown

_1096139275.unknown

_1096139371.unknown

_1096139269.unknown

_1096137332.unknown

_1096137458.unknown

_1096136855.unknown

_1096137301.unknown

_1096136613.unknown

_1096134929.unknown

_1096135483.unknown

_1096136126.unknown

_1096135427.unknown

_1096134578.unknown

_1096134690.unknown

_1096134523.unknown

