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Physics 2201 Solutions on separate paper please.  
Fall 2015 Homework I  Part 2  Due: Tuesday September 15 , 2015. 10 points each. 
Show all work. Draw diagrams and explain answers as needed. Partial credit is available.  
 
1) Falling objects subject to aerodynamic drag accelerate initially but then reach what is 
called a terminal velocity. The motion from this point on is at constant velocity. Consider 
the motion of an object that has reached a terminal velocity of 28.6 m/s (down) at a 
height of 230m. If x=0 (the origin) is at ground level and “up” is the positive direction: 
a) Write out a version of the equation  for this motion leaving only x and t as 
unknowns. In other words, formulate a specific description of the motion based on the 
constant velocity model: . The data given represents the t=0 motion state. 
b) Use the equation formulated in part a to determine the t value at which the object is 
50 m high, and the t value at which the object hits the ground. 
 
2) The motions of an ordinary physics laboratory cart rolling on a level track and a fan 
cart, also rolling on a level track, are studied using parallel tracks and side by side motion 
detectors. In one set of experiments, see diagram, the fan on the fan cart is pointed 
towards the detector, turned on, and the cart is given a push. The instant depicted below 
represents a point after the push where the cart is rolling freely while accelerating due to 
the action of the fan. The ordinary cart was also pushed, but is in free motion at the point 
in time depicted and travels at constant velocity thereafter. It is known from experiment 
that the fan causes the cart to accelerate (meaning speeding up or slowing down) at a 
constant rate of 0.9 m/s2 (+ or - you figure it out). 


	
  
a) Use the motion detector coordinate system and write out/formulate position-time 
equations for each cart ( in the forms (fan), and  (no fan) 
and a velocity-time equation for the fan cart ( ). Leave only v,x and t as 
unknowns and get the signs right. 
Use these equations individually or in combination to determine: 
b) The position of the fan cart at its point of closest approach to the motion detector. 
c)  The position of each cart at their two passing points. Also determine the velocity of 
the fan cart at each passing point.   
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d) In which real world direction is the fan cart moving at each of the two passing points? 
	
  
3) Three students formulate position-time equations to solve Problem 511 on page 55 of 
the text. Each uses a different coordinate system (real world position of origin, choice of 
+/- direction defined by direction of y axis) to describe the motion depicted in the 
problem statement and formulates an equation describing the position of the ball using 
the coordinate y. 
Student 1:  
Student 2:  
Student 3:  
The equations are based on the general form:  and all three 
formulations are “correct”. In each equation g=+9.8 m/s2 and the initial conditions (t=0) 
describe a ball 30.0 m from the surface, moving downward at 8.00 m/s. 
Note: Same “real world”, in each case,  different representations of it. 
a) Which of the diagrams below did each student base his or her equation on? Explain 
your reasoning. 


	
  
	
  


b) Each student solves for the t value at which the ball reaches the ground by setting y 
equal to the position of the ground in his or her chosen coordinate system. What value of 
y does each student use?  
c) Use student 3’s formulation (and coordinate system) and solve for the t value just as 
the ball reaches the ground. That is, solve the problem with student #3’s formulation. 
 
4) Consider the velocity-time graph below which describes the horizontal motion of an 
object and is referenced to the coordinate system also shown. 
a) At t=0 is the object moving left to right or right to left? How can you tell? 
b) Is the object accelerating? If so in which direction, left to right or right to left, is the 
acceleration directed? Explain your reasoning. 
c) Does the object continuously speed up, slow down, or do a little of both during the 
time interval displayed on the graph. Explain your answer and be specific. 


	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Problem	
  41	
  in	
  8th	
  edition.	
  The	
  answer	
  is	
  in	
  the	
  back	
  of	
  the	
  book	
  in	
  the	
  9th	
  edition,	
  so	
  this	
  question	
  is	
  
all	
  about	
  how	
  you	
  get	
  the	
  answer.	
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d) Assume that at t=0 the object is crossing the origin (x=0). Sketch a position-time graph 
(x-t) consistent with the velocity-time graph. 
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