General Physics I 2110/Fall, 2009
Exam 1




Name_______________

1. [20%] Completed Pass. At Enormous State University (ESU), the football team records its plays by using vector displacements, with the origin taken to be the position of the ball before the play starts. In a certain pass play, the receiver starts at +1.0 [image: image29.png]


- 2.0 [image: image2.png]


, where the units are yards, [image: image3.png]


is to the right, and [image: image4.png]


is downfield. Subsequent displacements of the receiver are +5.0 [image: image5.png]


(in motion before the snap), +12.0 [image: image6.png]


(breaks downfield), -6.0 [image: image7.png]


+ 4.0 [image: image8.png]


(zigs), and +12.0 [image: image9.png]


+ 20 [image: image10.png]


(zags). Meanwhile, the quarterback has dropped straight back to a position -7 [image: image11.png]


. How far and in which direction must the quarterback throw the ball? (Like the coach, you will be well advised to diagram the situation before solving it numerically.)

2. [20%] A flowerpot falls off a windowsill and falls past the window below. You may ignore air resistance. It takes the pot 0.350 s to pass this window, which is 1.60 m high. How far is the top of the window below the windowsill from which the flowerpot fell?

3. [image: image1.png]


[20%] Raindrops. When a train's velocity is 16.0 m/s eastward, raindrops that are falling vertically with respect to the earth make traces that are inclined 28° to the vertical on the windows of the train. (Assume the positive direction is eastward.) (a) What is the horizontal component of a drop's velocity with respect to the earth? What is the horizontal component of a drop's velocity with respect to the train? (b) What is the magnitude of the velocity of the raindrop with respect to the earth? What is the magnitude of the velocity of the raindrop with respect to the train?  
4. [20%] Consider the two vectors [image: image12.png]


and [image: image13.png]


in the right figure. (θ1 = 73°, θ2 = 30°.) (a) Find the scalar product [image: image14.png]


·[image: image15.png]


. (b) Find the magnitude and direction of the vector product [image: image16.png]


[image: image17.png]


[image: image18.png]


. 
MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question. [5% each]
1) 


The sum of two vectors has the greatest magnitude when the angle between these two vectors is 


1) 


_______ 

A) 


270°. 


B) 


0°. 


C) 


90°. 


D) 


180°. 


E) 


60°. 

2) 


When a football in a field goal attempt reaches its maximum height, how does its speed compare to its initial speed? 


2) 


_______ 

A) 


It is less than its initial speed. 

B) 


It is greater than its initial speed. 

C) 


It is zero. 

D) 


It is equal to its initial speed. 

E) 


Cannot be determined without additional information. 

3) 


The slope of a line connecting two points on a velocity versus time graph gives  


3) 


_______ 

A) 


displacement. 

B) 


instantaneous velocity. 

C) 


average acceleration. 

D) 


instantaneous acceleration. 

E) 


average velocity. 

4) 


If you are measuring the mass of a small glass of milk, the most appropriate SI unit is the 


4) 


_______ 

A) 


microgram. 

B) 


teragram. 

C) 


gram. 

D) 


kilogram. 

E) 


milligram. 

5) 


A car travels along eastward with a constant velocity. The magnitude of the acceleration of the car is 


5) 


_______ 

A) 


non-zero constant. 

B) 


decreasing. 

C) 


zero. 

D) 


increasing. 

E) 


None of the other choices is correct. 

6) 


A runner runs around a track consisting of two parallel lines 96 m long connected at the ends by two semicircles with a radius of 49 m. He completes one lap in 2.0 minutes. What is his average speed? 


6) 


_______ 

A) 


2.1 m/s 

B) 


0 m/s 

C) 


4.2 m/s 

D) 


2.9 m/s 

E) 


1.6 m/s 

7) 


A car is moving with a velocity (3.0 m/s)[image: image19.jpg]


 + (1.0 m/s)[image: image20.jpg]


 and 2.5 seconds later its velocity is (6.0 m/s)[image: image21.jpg]


 - (3.0 m/s)[image: image22.jpg]


. What is the magnitude of the average acceleration of the car? 


7) 


_______ 

A) 


4.5 m/[image: image23.jpg]


 

B) 


0.82 m/[image: image24.jpg]


 

C) 


1.6 m/[image: image25.jpg]


 

D) 


2.0 m/[image: image26.jpg]


 

E) 


6.2 m/[image: image27.jpg]


 

8) 


A bullet is fired from ground level with a speed of 150 m/s at an angle 30.0° above the horizontal at a location where g = 10.0 m/[image: image28.jpg]


. What is the vertical component of its velocity after 4 seconds? 


8) 


_______ 

A) 


37.5 m/s 

B) 


35 m/s 

C) 


150 m/s 

D) 


75.0 m/s 

E) 


130 m/s 

1) 


B 

2) 


A 

3) 


C 

4) 


C 

5) 


C 

6) 


C 

7) 


D 

8) 


B

