PHYSICS 2110

Exam II
November 1, 2001
Name (please print) Seat Number
Student ID Number | Class meeting time:
INSTRUCTOR (circle one) - Nesaraja Murdnék Kozub

REMEMBER: YOU MUST SHOW YOUR WORK AND/OR EXPLAIN YOUR REASONING TO
RECEIVE CREDIT! Write down given quantities and identify the quantities requested in the
problem. Draw pictures—they will help you visualize the system. Write down the formula(s) you
are using and, again, show your work! Finally, in numerical results, don't forget the units and
watch the significant figures!

QUESTION NUMBER POSSIBLESCORE ~ YOURSCORE
i 8
2 16
3 16
4 33
5 7
6 14
7 6
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- The figure below shows an overhead view of a puck on a frictionless horizontal surface. Three
constant horizontal forces act on the puck in the directions indicated. The magnitude of Fy is 10.0
N, that of F; is 15.0 N and that of F5 is 12.0 N.
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a) What is the magnitude and angle of F o the total force on the puck? (4 points)
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b) Since, the puck starts from rest and moves in the direction of the net force, find the net work
W done on the puck by the three forces when the puck has gone through a displacement of
magnitude d=0.400 m. (4 points)
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2. An etevator has a mass of 1250 kg and carries a load of 845 kg . A constant fnctmnal force of
4250 N retards its motion upward.

a) What must be the minimum power delivered by the motor to lift the elevator at a constant

speed of 3.00 m/s? (8 points) | \ T
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b) Ifthe motor is designed to provide an upward acceleratmn of 1.00 m/s what power must the
motor deliver at the instant the speed is 5.00 m/s 7 (8 points)
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. A 2.00 kg- block on a frictionless horizontal surface is pushed against a spring that has a spring

force constant of 525 N/m, compressing it by 20.0 cm. The block is then released, and the spring
projects it along a smooth horizontal surface and up a rough surfaced incline with an angle of
45° as shown below. The coefficient of friction on the incline 1= 0.47 .
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a) What is the kinetic energy of the block when the block leaves the spring? {5 points)
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b) Find the speed of the block when it leaves the spring. (2 points)
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¢} How far up the incline does the block travel? (distance s in the figure) (9 points) o
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4. Pickup truck A (Ms=2500. kg, including driver) is traveling in an easterly (+x) direction at a
- speed of 25.0 m/s along a country road. Pickup truck B (Mp=1800. kg, including driver) is
traveling in a westerly (-x) direction with a speed of 18.0 m/s. Since both have their left wheels
across the centerline of the road, they collide. Truck A is deflected by 25.0° from its original
direction of motion and has a speed of 15.0 m/s immediately after the collision.

(a) Calculate the velocity of the center of mass of the two-truck system before the collision.
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(b) Calculate the velocity of truck B immediately after the collision. (10 points) :
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- (c) Determine the velocity of the center of mass of the two-truck system after the collision, You
must explain your answer! (5 points)
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(d) The driver of truck A has a mass of 85.0 kg. Ifthe duration of the collision is 0 120 s, what is
the magnitude of the average force on this driver during the collision? (8 points)
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(e) Is this collision elastic? You must justify your answer. (5 points)
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. A‘ li ght, inextensible string passes over a o o 7B
frictionless pulley and connects masses Practin
my and m; as shown. The incline is <
: Yo s g

frictionless and makes an angle of
8=30.0° with the horizontal. The pulley
has a radius of 9.00.¢cm and a moment of e
inertia of 0.0450 kg m®, At the instant g
shown, the system is moving in the
direction shown (for m;) with a speed of
vo=0.800 m/s. Given m;=10.0 kg and

m>=3.00 kg, how far will m, descend i
from the position shown before it stops?

(7 points)
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6. A uniform cylindrical disk of radius 0.150 m and mass
16.0 kg turns about a frictionless axle through its center at

arate of 6.30%=% By a applying a constant tangential
retarding force at its edge, it is slowed to a hait in 8.0 s.

a) Find the moment of inertia of the disk. (2 points)
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b) Find the magnitude of the torque acting on the disk
during its deceleration. (6 points)
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¢) Find the magnitude of the tangential force which gives this torque. (3 points)
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- d) Find the number of revolutions made by the disk as it slowed to a halt. (3 points)
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7. A thin rod of length 1.00 m and negligible mass is pivoted
- about a frictionless joint. At a point 0.750 m from the pivot
it supports a 1.50 kg mass, and it is supported at its far end
by a cable which makes an angle of 45.0° with the
horizontal.

Find the tension in the cable. (6 points)
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