Physics I – Review for Exam 1 – Spring 2004

Answer Key

Part A Multiple Choice
1.
D.  (Acceleration = constant.)

2.
D.  (Think of riding in an elevator.)

3.
A.  (Newton’s 2nd Law.)

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

+2 pts.

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

v = 34 m/ss.

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 Banked Track (See Sample Problem 6-11)

1.  Forces: Normal (N), Weight (W), Friction (F) is optional if you want to show it (but = 0).

2.  Rotated coordinates don’t really help, because acceleration is horizontal, not tilted.

3.
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4.
X components: N sin() and F cos()


Y components: N cos() and F sin()

(F is zero but in case you want to put it into the analysis use the components above.)

5.
N sin() = m a


N cos() - W= 0

6.
N sin() = m a


N cos() = m g

Divide first equation by second to get


tan() = a / g = v2 / (r g)

v = 100 x 1000/3600 = 27.8 m/s

Use arctan to get :  = 21.5° .
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