Midterm 2 - Winter 2015
Physics 1A, Dr. Mostafa El Alaoui

Tuesday, February 24
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Please do the following 4 problems. Show all work and reasoning. Use the back of the

page if necessary and circle your final answer. Write your name and student P
your exam.
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Problem 1

The 4.00-kg block in the figure is attached to a
vertical rod by means of two strings. When the
System rotates about the axis of the rod, the strings
are extended as shown in the diagram and the tension
in the upper string is 80.0 N.

m a) What is the tension in the lower cord?

m b) How many revolutions per minute does the system make? .

(7 Points) ¢) Find the number of revolutions per minute at which the lower cord just
goes slack.
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Problem 2

A pump is required to lift a mass of 800 kg of water per minute from a well of

depth 14.0 m and eject it with a speed of 18.0 m/s.
(9 points) | a) How much work is done per minute in lifting the water?
(8 points) | b) How much work is done in giving the water the kinetic energy it has when
ejected?
(8 points) | ¢) What must be the power output of the pump?
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Problem 3

Two balls, of masses ms =45g and mp =
63g, are suspended as shown in the figure.
The lighter ball is pulled away to a 6=66°

: : (50‘/:\/, ~]%9% il
angle with the vertical and released. The .
two balls then collide e elastically. Assume e
that the positive x axis is directed to the e _

right. (Figure 1)
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(10 points) | a) What is the velocity of the lighter ball before impact?
(8 points) | b) What is the velocity of each ball after the elastic collision?
(7 points) | ¢) What will be the maximum height of each ball after the elastic collision?
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[ Problem 4 [

An object of m=2.0 kg starts from rest and
slides a distance d down a frictionless
incline of angle 6=30°. It then hits an
unstressed spring (of force constant k=400
N/m) of negligible mass as shown in figure.
When the block momentarily stops, it has
compressed the spring by x=0.5 m.

(10 points) | a) What is the distance d? ]

(10 points) | b) What is the distance between the point of the first block-spring contact and the
point where the block's speed is greatest?
(5 points) | ¢) Calculate the maximum speed of the block along the incline? J
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