Physics I – Review for Exam 1 – Spring 2007

Answer Key

Part A Multiple Choice
1.
D.  (Acceleration = constant means slope of v graph = constant.)

2.
C.  (The net force on the larger mass (6–T) has to be two times the smaller (T–3)


in order for them to have the same magnitude of acceleration.)

3.
C.  (m = W/g, F = T–3, a = F/m = [(T–3)/(W/g)]. = [(T–3)/W] g.)

4.
F.  (Conservation of Momentum, Vcm = P/M = 0.)
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B Graphing

1.
V0,y = 9.8 m/s

2.
V0,x = V0,y/tan()

3.
y = V0,y t – 4.9 t2
4.
x = V0,x t

5.
Straight line for x.

6.
Parabola for y.

7.
y = 4.9 max at t =1.

8.
x = 11.3 max at t = 2.

9.
y = 0 at t = 2

C-1 Impulse-Momentum
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Area = 4500+15000+31500 = 51000 N-s.

v = 34 m/s.

C-2 Center of Mass / Conservation of Momentum

Initial C-M: ⅓ [(0,0)+(10.40,0.05)+(10.60,–0.05)] = (7.00,0.00) m.

Vcm = P/M = m (12) / (3 m) = 4.00 m/s in +X dir.

P does not change in collision so Vcm does not change.

Final C-M = Initial + Vcm * time = (7.00,0.00) + (4.00,0.00)*2 = (15.00,0.00) m.

C-3 Parachute Problem

1.  ID forces: Air Resistance (R), Total Tension (T), W1 (parachute), W2 (package).
2.  Coordinate system: Acceleration is up and so positive direction = up makes sense.

3.  Free-body diagram: optional, but need it for partial credit.
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4.  This is a one-dimensional problem; no trigonometry is needed.

5.  Newton’s 2nd Law equation #1: R – T – m1 g = m1 a. (a is + up)
     Newton’s 2nd Law equation #2: T – m2 g = m2 a.

6.  T = m2 a + m2 g = (50)(2+9.8) = 590 N.
     R = m1 a + m1 g + T = (10)(2+9.8)+590 = 708 N.
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