Physics 105
        Exam 2       10/31/2008          Name_________________________ B
As a student at NJIT I will conduct myself in a professional manner and will comply with the provisions of the NJIT Academic Honor Code. I also understand that I must subscribe to the following pledge: On my honor, I pledge that I _______________________________________________________________

have not violated the provisions of the NJIT Academic Honor Code.   

Multiple Choice: (15 questions, 1pt. each)  Identify the letter of the choice that best answers the question.
____
1.
If a firefly collides with the windshield of a fast-moving bus, which statement is correct?

	a.
	[image: image1.emf]The firefly experiences an impact force with a larger magnitude

	b.
	The bus experiences an impact force with a larger magnitude

	c.
	The firefly and bus experience forces with same magnitude

	d.
	The firefly and bus experience forces with same direction 

	e.
	None of the above


____
2.
When a certain force is applied to an object with a mass of 2 kg, its acceleration is 10.0 m/s2. When the same force is applied to a different object, its acceleration is 4.0 m/s2. The mass of second object is
	a.
	1.25 kg

	b.
	8.0 kg

	c.
	10.0 kg

	d.
	2.5 kg

	e.
	5.0 kg


____
3.
A block is pushed across a horizontal surface by the force F with constant velocity. F = 20 N, θ = 30°, and 

M = 10 kg. What is the magnitude of the normal force on the block? 
	a.
	108 N[image: image2.emf]

	b.
	98 N

	c.
	94 N

	d.
	88 N

	e.
	20 N


____
4.
A heavy weight is supported by two cables that exert tensions of magnitude T1 and T2. Which statement is correct?
[image: image3.emf]
	a.
	T1 = T2

	b.
	T1y = T2y

	c.
	T1 > T2 

	d.
	T1 < T2

	e.
	We need the mass of the box in order to determine the correct answer
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5.
The tension in a string from which a 4.0-kg object is suspended in an elevator is equal to 44 N. What is the acceleration of the elevator?
	a.
	11 m/s2 upward

	b.
	1.2 m/s2 upward

	c.
	10 m/s2 upward

	d.
	1.2 m/s2 downward

	e.
	2.4 m/s2 downward


____
6.
A 3.0-kg block slides on a frictionless 20° inclined plane. A force of 16 N acting parallel to the incline and up the incline is applied to the block. What is the acceleration of the block?
	a.
	3.9 m/s2 up the incline

	b.
	3.9 m/s2 down the incline 

	c.
	2.0 m/s2 down the incline

	d.
	2.0 m/s2 up the incline 

	e.
	5.3 m/s2 up the incline


____
7.
In a game of shuffleboard (played on a horizontal surface), a puck is given an initial speed of 6.0 m/s. It slides a distance of 9.0 m before coming to rest. What is the coefficient of kinetic friction between the puck and the surface?
	a.
	0.27

	b.
	0.20

	c.
	0.18

	d.
	0.15

	e.
	0.13





8.
What is the smallest value of the force F such that the 2.0-kg block will not slide down the wall? The coefficient of static friction between the block and the wall is 0.2.
	a.
	[image: image4.emf]2 N

	b.
	4 N

	c.
	[image: image5.png]


10 N

	d.
	20 N

	e.
	98 N
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____
9.
If F = 40 N and M = 1.5 kg, what is the tension in the string connecting M and 2M ? Assume that all surfaces are frictionless.
	a.
	13 N

	b.
	15 N

	c.
	36 N

	d.
	23 N

	e.
	28 N


____
10.
An airplane flies in a horizontal circle of radius 500 m at a speed of 150 m/s. If the plane were to fly in the same 1000 m circle at a speed of 300 m/s, by what factor would its centripetal acceleration change?
	a.
	4.00

	b.
	2.00

	c.
	1.00

	d.
	0.50

	e.
	0.25


____
11.
A ball is moving in a clockwise direction around a circle at constant speed. Which diagram correctly shows the directions of its velocity vector (v) and acceleration (a) when the ball is located at that point on the circle? 

	
	

	
	

	
	

	
	

	
	


                 a.                 b.                 c.                d.                 e.

____
12.
A roller-coaster car has a mass of 500 kg when fully loaded with passengers. At the bottom of a circular dip of radius 40 m (as shown in the figure) the car has a speed of 16 m/s. What is the magnitude of the force of the track on the car at the bottom of the dip?
	a.
	8.1 kN

	b.
	5.3 kN 

	c.
	4.9 kN

	d.
	3.2 kN

	e.
	1.7 kN
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13.
A 5-kg ball hangs at one end of a string that is attached to a support on a railroad boxcar. When the boxcar accelerates to the right, the rope makes an angle of 30° with the vertical. The acceleration of gravity is 9.8 m/s2 and air resistance is negligible. Find the acceleration of the boxcar.

	a.
	56.6 m/s2

	b.
	49.0 m/s2

	c.
	17.0 m/s2

	d.
	9.8 m/s2

	e.
	5.7 m/s2


____
14.
If the coefficient of static friction between the tires and road on a rainy day is 0.5, what is the fastest speed at which a car can make a turn with a radius of 80.0 meters? The road is flat.

	a.
	14 m/s

	b.
	11 m/s

	c.
	7 m/s

	d.
	25 m/s

	e.
	20 m/s


____
15.
A boy on board a cruise ship drops a 30.0 gram marble into the ocean. If the resistive force proportionality constant is 0.50 kg/s, what is the terminal speed of the marble in m/s?
	a.
	0.588

	b.
	0. 06

	c.
	0. 294

	d.
	60.0

	e.
	588.0
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Answer Section
MULTIPLE CHOICES

1.
ANS:
C
DIF:
1
Newton’s Third Law 

2.
ANS:
E
DIF:
2
Newton’s Second Law

3.
ANS:
A
DIF:
2
Object in Equilibrium 

4.
ANS:
C
DIF:
2
Balanced Forces

5.
ANS:
B
DIF:
2
Object
under a Net Force 

6.
ANS:
D
DIF:
2
Object on an Inclined Surface 

7.
ANS:
B
DIF:
2
Kinetic Friction

8.
ANS:
E
DIF:
2
Static Friction

9.
ANS:
D
DIF:
2
Multiple Objects

10.
ANS:
B
DIF:
2
Centripetal Acceleration 

11.
ANS:
C
DIF:
2
Uniform Circular Motion

12.
ANS:
A
DIF:
2
Centripetal Force

13.
ANS:
E
DIF:
2
Motion of Accelerated Frame of Reference

14.
ANS:
E
DIF:
2
Centripetal Force and Friction

15.
ANS:
A
DIF:
2
Motion in the Presence of Resistive Force
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