
Physics 121 – September 12, 2017 

Assignments: 
 

This week:  

 Finish reading chapter 4 of textbook (note: we will NOT 

cover the section on nonuniform circular motion, pp. 191-

193 of textbook) 

 Make sure that your clicker or phone app is registered for 

this class: “PHYS121_Minschwaner_F2017”  The course 

ID is “NMTphys121_Minschwaner” 

Complete ETA Problem Set #4 and chapter 4 written 

problems 30, 36, 59, 62, 76, due by Sept 18 at 4 PM  

 Do practice problems in recitation this week  

 Start reading Chapter 5 

 

 



Key concepts for today: 

 
• Velocity and acceleration in 2- or 3-D 

• Independence of perpendicular motions 

• Equations of motion in 2- or 3-D 

• Projectile Motion 



Consider a projectile moving only under the influence 

of gravity where the air drag is negligible (such as a  

javelin).  Can it be thrown in such a way that its  

velocity and acceleration vectors are perpendicular to  

one another at some point along its path? 

 



Consider a projectile moving only under the influence 

of gravity where the air drag is negligible (such as a  

javelin).  Can it be thrown in such a way that its  

velocity and acceleration vectors are perpendicular to  

one another at some point along its path? 

 

A. Yes 

B. No 

C. Maybe, but the thrower would have to be strong 

enough to make it supersonic. 



Recall the 1-D equations of motion from last week 

p. 134 of textbook 



Now for 2- or 3-D, instead of just “x” we have to 

measure displacement using a position vector “r” 



Similarly, for 2- or 3-D we have to consider the 

instantaneous velocity vector “v” as the rate of 

change in the displacement vector r (note this 

could be a change in the magnitude of r, or just in 

the direction of r, or both). 



vx , vy , vz are called the components of the velocity 



For vector acceleration “a” we use the rate of change in v 

where 
𝑑𝑣𝑥

𝑑𝑡
 =   

𝑑2𝑥

𝑑𝑡2
 =   𝑎𝑥 and similarly for ay and az 

These are called the components of acceleration. 



We will be working (mostly) with constant acceleration. 

 

The only exceptions will be uniform circular motion (when 

the magnitude of “a” remains constant, but the direction of 

“a” is changing), and elliptical orbits in gravitational 

motion (when both the magnitude and direction of “a” can 

change). 



I cannot emphasize this point enough: 



Figure 4.8 

A diagram of the motions of two identical 

balls: one falls from rest and the other 

has an initial horizontal velocity. Each 

subsequent position is an equal time 

interval. Arrows represent the horizontal 

and vertical velocities at each position. 

The ball on the right has an initial 

horizontal velocity whereas the ball on 

the left has no horizontal velocity. 

Despite the difference in horizontal 

velocities, the vertical velocities and 

positions are identical for both balls, 

which shows the vertical and horizontal 

motions are independent. 



This independence holds for all projectiles, even those with a vertical 

component to the initial velocity. 

Key points: 

1. Vx = constant during the flight 

2. Vy varies during the flight, with acceleration = constant = -g 

3. Vector velocity at any time is determined by components Vx and Vy 

Let’s look at the equations of motion now. 



This is pretty good advice from the textbook on p. 177 



Let’s try this out on example 4.7 from the textbook 



This is a good example for problems where the final 

position is not level with the initial position (y is not 

equal to zero when the ball lands) 



One of most convincing displays of the independence of vertical  

And horizontal motion is the classic “Shoot the monkey” 

problem: 

 

Shoot the monkey link 

 

Let’s analyze this problem is some detail, then we’ll try a live 

demo in class. 

 

https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&resourceid=609


These equations may be useful at times, but be 

careful because they can only be applied in 

specific instances! 

Not so 

useful, 

but 




