Name SP211 Exam 2
Section 1123 30 Oct 2006

1. A block of mass 3.12 kg is sliding along the upper portion of a track. The upper portion and
the ramp are frictionless. The block has a speed of 2.18 m/s on the upper portion. The vertical
drop from the top to the bottom of the ramp is 1.87 m. At the bottom of the ramp the surface is

~ rough and the coefficient of friction between the block and the ramp is 0.12. The block travels a
distance of 4.28 m before it hits a spring which has a spring constant of 537 N/m. How far does
the block compress the spring in order to come (momentarily) to rest? (25 points)
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2. Given the following time varying force acting on a 2 kg particle initially at rest, Find:

Force on a 2 kg particle
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a. The magnitude of the impulse caused by this time varying force. (5 points)
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b. The final velocity of the particle. (5 points)
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c. The magnitude of the average value of the force from t; = 1 sec to t; = 4 sec. (5 points)
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d. What is the work done by this force? (5 points)
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e. What is the average power delivered by this force? (5 points)
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3. In the drawing below, a bullet of mass 30.0 grams is shot into a cart which is at rest. The

bullet sticks into the cart. The initial velocity of the bullet vy; is 315 m/s toward the right. The
mass of the cart is 2.00 kg. (25 points)
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How far (distance = d) does the cart roll up the hill before coming to a momentary
(instantaneous) stop? The angle of the hill is 18.0°.

PL = ‘P“F (DU(Z\NC. Cocus.cw\
me Uz = Qﬂ H*’M.)U"

(O 630 ‘Lg)(’s’ng'%\ <2 g + 0.03 b%>tr > 0= YRR

- & G C””"ﬂ“)

Jz— /)g— Pé\%%é <""h/"”‘>%<ﬁ$m€)
(“‘“’"’ “%>2 . 9.9 d s e

ci =| 3.59m



Name SP211 Exam 2
Section 1123 30 Oct 2006

472 A meteor of mass 1.4 x 10° kg is detected moving at 2000 m/s directly towards the earth.
Your mission is to deflect the meteor from its current path by 25°, to ensure that it won’t hit the
earth. You are to use a rocket ship of mass 5.5 x 10* kg which will be fired at the meteor, at an
angle of 45° to the meteor’s current trajectory. If the rocket crashes onto the meteor and sticks,
find the rocket speed required to achieve the 25° deflection. (25 points)
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