Physics I – Exam 1 – Fall 2002

Answer Key – Parts A & B

Part A

1. D

2. E

3. B

4. D

5. A

6. C

7. A

8. F

Part B

B1. AB, GH, HI

B2. CD, DE, FG

B3. DE, EF, FG, GH

B4. Leave blank or “none” etc.

B5. AB, DE, FG, HI

B6. CD, GH

Physics I – Exam 1 – Fall 2002

Answer Key – Part C

Note: Be strict about units only where the exam explicitly calls for units.

C-1

+2 points for knowing that you need to find the area under the curve.

+1 point for getting the correct area = 0.1 N s

+2 points for using J = p in some form.

+1 point for the correct speed = 6.67 m/s

C-2

+1 point for ax = 0.

+1 point for ay = –g or –9.8; must have – sign!

+1 point for v0,x = vL times sin or cos.  Symbols or numbers OK.

+1 point for using cos with v0,x.  Correct value = 3.33 m/s.

+1 point for v0,y = vL times sin or cos.  Symbols or numbers OK.

+1 point for using sin with v0,y.  Correct value = 5.77 m/s.

+1 point for vf,x = v0,x whatever v0,x was, right or wrong.

+1 point for vf,y = 0.

–1 point for x0 if not filled in; any choice is OK except blank.

–1 point for y0 if not filled in; any choice is OK except blank.

–1 point for any box in the last 2 rows not having a “?”

     (OK to put “same” in lower right box for t–t0.)

C-3

Finding t–t0 (need this in any case):

+2 points for using 
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+1 point for correct substitution into equation from table.

+1 point for correct solution = 0.598 s.

Finding xf:

+2 points for using 
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     (OK to drop the ax term if ax = 0 from the table.)

+1 point for correct substitution into equation from table and student’s t–t0.

+1 point for correct answer xf = 1.96+x0 and X displacement = 1.96 m.

Finding yf (method A):

+2 points for using 
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Or use method B for yf:

+2 points for using 
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+1 point for correct substitution into equation from table and student’s t–t0.

+1 point for correct answer yf = 1.70+y0 and Y displacement = 1.70 m.

Note on C-2 and C-3:  Most students should be able to get C-1 correct, but if not, we are not penalizing them on C-2 and C-3.  If the student has the wrong value of vL, calculate this correction factor:
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Multiply the student’s t–t0 by  to check it against the correct answer,

Multiply the student’s displacements by 2 to check against the correct answers.

Give the points for correct answers if the student did the calculations correctly based on his value of vL.

C-4.1

+1 point for gravity or weight with a symbol like W.

+1 point for tension with a symbol like T.

–1 point for any erroneous force like “centripetal”

C-4.2

+1 for drawing X,Y axes at right angles and showing rotation angle if any

+1 for drawing acceleration vector to the left, aligned with page

     (If axes are rotated, acceleration needs the same angle indicated.)

C-4.3

Choice A
Choice B – Rotated  CCW
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+1 point for including all forces from C-4.1

+1 for including acceleration

+1 for all vectors in correct directions

C-4.4

Choice A
Choice B – Rotated  CCW
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+1 point for knowing which vector(s) need components calculated

+1 point for correct choices of sin/cos

+1 point for drawing it correctly

C-4.5


Choice A
Choice B – Rotated  CCW

+2 points X:
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+2 points Y:
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OK to substitute for W and a at this point if student does it.

Student gets full points if equations correspond to his free-body diagram in C-4.4, even if all or some of it is wrong.

C-4.6

+1 for correct calculation of v = 10.05 m/s and a = 126.3 m/s2.

     (This is low because the calculations are straightforward.)

+1 for correct algebra solving for  as shown below:

Choice A
Choice B – Rotated  CCW
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Either choice of coordinates,
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Also allow – value for  if student prefers since it is in Quadrant IV.

Substitute  back for either choice to get T = 3.17 N.

Can also get 
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 for either choice by squaring both equations and adding.

Give +1 correct algebra point for that if the student did the correct algebra for T but couldn’t get the algebra and correct value for .

Also give the +1 for the algebra point if the equations from C-4.5 are incorrect but the student solved them with correct algebra.

+1 for correct value of T.

+1 for correct value of .
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