Physics-507

Homework Set (2)
The main objective of this problem set is for you to review what you studied in earlier Classical Mechanics courses.

This set is due by Thursday, 6th of Shawwal, 1434 (12th of September 2013) at 10.00 p.m.

In all homeworks, please solve fully and clearly, state assumptions, and comment wisely (when applicable).

Please circle your final answer, and identify which of the multiple choices is the correct answer.

Feel free to study from books, and discuss with your instructor, but do not consult others (colleagues, professors, electronic forums…etc.) for this problem set.
Solve all 20 problems

I wish you well, wa assalam alaikum!!

Zain Yamani

Phys-507 Instructor 

Q1.

An object of mass m, attached to a light cord of length L, is held horizontally from a fixed support as shown in Fig 1. The object is then released from rest. What is the tension force in the cord when the object is at the lowest point of its swing?
A)
3 mg
B)
mgL
C)
mg / 2
D)
mg
E)
2 mg
Q2.

A particle, held by a string whose other end is attached to a fixed point C, moves in a circle on a horizontal frictionless surface. If the string is cut, the angular momentum of the particle about the point C:
A)
does not change
B)
decreases
C)
changes direction but not magnitude
D)
increases
E)
becomes zero
Q3.

A 3.0 kg mass is positioned at (0, 8.0) m, and a 1.0 kg mass is positioned at (12, 0) m. What are the coordinates of a 4.0 kg mass which will result in the center of mass of the system of three masses being located at the origin (0, 0)?
A)
(3.0, 6.0) m
B)
(-12, -8.0) m
C)
(-3.0, -6.0) m
D)
(-6.0, -3.0) m
E)
(-12, 0) m
Q4.

A 16 kg block is attached to a cord that is wound around the rim of a flywheel of radius 0.20 m and hangs vertically, as shown in Fig 4. The rotational inertia of the flywheel is 0.50 kg·m2. When the block is released and the cord unwinds, the acceleration of the block is:
A)
13 m/s2
B)
1.5 m/s2
C)
5.5 m/s2
D)
8.2 m/s2
E)
9.8 m/s2
Q5.

A disk starts from rest and rotates around a fixed axis, subject to a constant net torque. The work done by the torque during the time interval from t = 0 to 2 s is W1 and the work done during the time interval from t = 0 to 6 s is W2.  The ratioW2/W1 =
A)
3
B)
1 / 9
C)
4
D)
9
E)
1 / 3
Q6.

A thin uniform rod of mass M = 3.0 kg and length L = 2.0 m is suspended vertically from a frictionless pivot at its upper end. An object of mass m = 500 g, traveling horizontally with a speed v = 45 m/s strikes the rod at its center of mass and sticks there (See Fig 6). What is the angular velocity of the system just after the collision?
A)
4.3 rad/s
B)
0.57 rad/s
C)
5.0 rad/s
D)
2.1 rad/s
E)
3.7 rad/s
Q7.

What is the net torque about the origin on an object located at (0, -5.0, 5.0) m when forces 
[image: image1.wmf](

)

1

ˆ

3.0

FkN

=-

r

and 
[image: image2.wmf](

)

2

ˆ

2.0

FjN

=

r

 act on the object?
A)

[image: image3.wmf](

)

ˆ

10

jNm

×


B)

[image: image4.wmf](

)

ˆˆ

3.02.0

kjNm

-+×


C)

[image: image5.wmf](

)

ˆ

15

iNm

×


D)

[image: image6.wmf](

)

ˆ

5.0

iNm

×


E)
Zero
Q8.

A 2.2 kg block starts from rest on a rough inclined plane that makes an angle of 25° with the horizontal. The coefficient of kinetic friction is 0.25. As the block slides 2.0 m down the plane, the mechanical energy of the Earth-block system changes by:
A)
9.8 J
B)
−9.8 J
C)
−18 J
D)
−11 J
E)
0 J
Q9.

A small object with linear momentum 5.0 kg·m/s makes a head-on collision with a large object at rest. The small object bounces straight back with a momentum of magnitude 4.0 kg·m/s. What is the magnitude of the change in momentum of the large object?
A)
9.0 kg·m/s
B)
1.0 kg·m/s
C)
4.0 kg·m/s
D)
5.0 kg·m/s
E)
3.0 kg·m/s
Q10.

An ideal spring with a 20 N/m spring constant is compressed by a 10 N force. The potential energy stored in the spring is:
A)
200 J
B)
0.50 J
C)
2.5 J
D)
5.0 J
E)
10 J
Q11.

At time t = 0 a single force (
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at t = 3.0 s. During this time the work done by 
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on the particle is:
A)
50 J
B)
10 J
C)
2.0 J
D)
0
E)
6.0 J
Q12.

A 1500 kg car traveling at 90.0 km/h east collides with a 3000 kg car traveling at 60.0 km/h south. The two cars stick together after the collision (see Fig 2). What is the speed of the cars after collision?
A)
8.33 m/s
B)
13.9 m/s
C)
21.7 m/s
D)
50.0 m/s
E)
17.4 m/s
Q13.

A particle of mass 0.50 kg is attached to one end of a 1.0 m long rod of mass 3.0 kg (Fig 5). The rod and the particle are rotating around the other pivoted end of the rod with 2.0 rad/s. The kinetic energy of the system about the pivot is:
A)
0.84 J
B)
0.50 J
C)
1.0 J
D)
3.0 J
E)
0.62 J
Q14.

A 4.0 kg cart starts up an incline with a speed of 3.0 m/s and comes to rest 2.0 m up the incline. The net work done on the cart is:
A)
-12 J
B)
6.0 J
C)
-20 J
D)
8.0 J
E)
-18 J
Q15.

A block of mass 2.0 kg is initially moving to the right on a horizontal frictionless surface at a speed 5.0 m/s. It then compresses a spring of spring constant 100 N/m. At the instant when the kinetic energy of the block is equal to the potential energy of the spring, the spring is compressed a distance of:
A)
0.75 m
B)
0.50 m
C)
1.0 m
D)
0.25 m
E)
0.10 m
Q16.

Two identical 1500 kg cars are moving perpendicular to each other. One moves with a speed of 25 m/s due north and the other moves at 15 m/s due east. What is the total momentum of the system?
A)
4.4 x104 kg·m/s at 59° North of East
B)
4.4 x104 kg·m/s at 31° North of East
C)
4.0 x104 kg·m/s at 59° North of East
D)
6.0 x 104 kg·m/s at 31° North of East
E)
6.0 x 104 kg·m/s at 59° North of East
Q17.

A 16 kg crate falls from rest from a height of 1.0 m onto a spring scale with a spring constant of 2.74  103 N/m. Find the maximum distance the spring is compressed.
A)
7.0 cm
B)
60 cm
C)
2.0 cm
D)
5.0 cm
E)
40 cm
Q18.

A net horizontal force of 50 N is acting on a 2.0 kg crate that starts from rest on a horizontal frictionless surface. At the instant the object has traveled 2.0 m, the rate at which this net force doing work is:
A)
100 W
B)
2.5 W
C)
75 W
D)
25 W
E)
500 W
Q19.

A thin hoop rolls without sliding along the floor. The ratio of its translational kinetic energy of the center of mass to its rotational kinetic energy about an axis through its center of mass is:
A)
4
B)
½
C)
3
D)
2
E)
1
Q20.

A string (one end attached to the ceiling) is wound around a uniform solid cylinder of mass M = 2.0 kg and radius R = 10 cm (see Fig 3). The cylinder starts falling from rest as the string unwinds. The linear acceleration of the cylinder is:
A)
3.2 m/s2
B)
6.5 m/s2
C)
9.8 m/s2
D)
2.1 m/s2
E)
4.9 m/s2
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