Physics I – Exam 1 – Fall 2004

Answer Key

Part A – 1: B,  2: 0,  3: C,  4: A,  5: B

4 points each, no partial credit.

6: (A F)
4 points.  Partial credit A or F or (A E) or (B F) = 2 points.
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B-1 20 Points

Draw velocity graph first using initial v and

get the slope from the acceleration graph.
Get displacement (x) from the area under the
v graph, max and min points where v = 0.

Partial Credit

+2 points for v = 4 at t = 0 sec (read question!).

+2 points for straight line v from 0 to 6 sec.

+2 points for v slope = -1 from 0 to 6 sec.

+2 points for correct symmetry of v graph.

+2 points for x = 0 at t = 0 sec (read question!).

+2 points for neg. parabola x from 0 to 6 sec.

+2 points for x max at 4 sec or when v = 0.

+2 points x = 8 at 4 sec.

+2 points x = 2 less at 6 sec than at 4 sec.

+2 points for correct symmetry of x graph.
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B-2 12 Points

Solve for V0,y using

0 = 130 + (V0,y)(5) – (0.5)(9.8)(52)
V0,y = –1.5 m/s
Find V0,x using tan(-30°) = V0,y/V0,x
V0,x = +2.6 m/s


Partial Credit

+2 points for y = 130 at t = 0 and 0 at t = 5.

+2 points for neg. parabola for y graph.

+2 points slope of parabola is neg. at t = 0.

+2 points x graph starts at 0.

+2 points x graph is a straight line.

+2 points x end at 13 at t = 5.

Part C
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Must show work to receive credit.

C-1 20 points
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Solve the Y equation for T:  
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Put T into the X equation and find a:
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Find r:  
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(2 sig digits)

C-2 24 points

Part I

Use Conservation of Momentum.  Let X = E, Y = N.

Px = (1500)(14) = 21,000.  Py = (2000)(10.5) = 21,000

When the cars are stuck together, they have the same velocity so

Vx = (21,000)/(1500+2000) = 6 m/s and Vy is the same.

For car 1, find change of momentum:

Px = (1500)(6–14) = –12,000.  Py = (1500)(6–0) = 9000.

The magnitude is the square root of sum of squares = 15,000 kg m/s.

Part II

Use Impulse-Momentum Theorem (only care about magnitude)

J = Area = P = 15,000

Area = (Fmax)(0.15) = 15,000 or Fmax = 15,000/0.15 = 100,000 N.
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