PH141

Fall 2009

HwW?2

Ch 3, Conceptual: 1,3, 6,9

Ch 3, Problems: 4,9, 19,21, 29, 30, 52, 53, 67, 69

Conceptual
1. (a) Vi>V3>V,

There is no acceleration in the x-direction so the velocity in the x-direction stays
constant. The total velocity therefore depends on the vertical component only. The
higher the ball is, the slower its vertical velocity component (until it reaches the top
where Vy = 0). Therefore the largest velocity is associated with the lowest position, the
top ball has Vy = 0, and the middle balls velocity is in between.

3. (¢) Both Balls have the same acceleration

If an object is freely in the air, the acceleration in the vertical direction is always g =9.8
m/s> downward towards the center of the earth. The acceleration due to gravity is
independent of velocity or position. Therefore ball 1 and ball 2 will accelerate at the
same rate of 9.8 m/s? downward until they hit the ground.

6. (¢) Both balls hit the grounds at the same time

Horizontal and vertical velocities do not influence each other, the fact that ball 1 has a
velocity in the horizontal direction is irrelevant as one should look at the vertical
component to determine the balls hang time. Both balls fall from the same height with
the same initial velocity (in the vertical direction). Therefore each ball will hit the ground
at the same time.

9. (a) Projectile 1, because it travels higher then Projectile 2.

Only the vertical velocity component will influence the hang time. The ball with the
initial velocity in the vertical direction will spend more time in the air. The fact that ball
1 reaches a higher position is proof that it had a larger initial velocity in the y-direction
and therefore will spend more time in the air.



Problems
Problem 4

(See Attached)

Problem 9

The vertical component of the velocity vy = 6.8 m/s and the horizontal component vy =
15.8 m/s. Components can be combined using Pythagorean relation:

va=vt )]

v=16.9m/s

This is only the magnitude of the velocity. If one wishes to report the entire velocity

vector quantity (magnitude and direction) we need the direction of this velocity.
v v
tan @ = —= 0= tan"(—yj =2377°

v v

x SO * above the horizon

Problem 19

Maximum height would be achieved if the jump was completely vertical meaning all of
the velocity will be a part of the vertical component. Using the free fall equation:

{ ltz
x=vil+=—a
o2

From Eq 2.8
With v, =0
1
= l‘z
x 2a

A basket ball player will have to leave the ground, reach the apex (top), and fall back
down. Through symmetry the time going up is equal to time it will take to fall from that
max height. Therefore we can assume that the basketball player is at the max vertical
height and will take 1 second to fall, meaning the total air time will be twice that (2
seconds). For 1 second fall using the equation above:

x=49m
Problem 21

(See Attached)



Problem 29

The pitcher throws the ball horizontally which means all of the initial velocity is in the
horizontal direction. We are neglecting air drag so there is no acceleration in the
horizontal direction, vox = Vx. If this velocity is know along with the distance, we can
find the time the ball is in the air.

In the x direction (given): x=17.0m,a=0,v,=41.0m/s,t=7?

1

x=v,f +Eat2 witha=0
X
t=—
V()
t=0415s

In the y direction (given): a=98m/s,t=0.4158,vey=0,y="7

Using Free Fall equation:
y=491°
y = 0.844 m

Problem 30

One can split this problem into 2 smaller problems (ascending and descending) by first
splitting the initial velocity into its vertical and horizontal components and finding the
hang time using the vertical component and gravitation acceleration to determine 2
expressions with a common initial velocity term. By subbing one equation into the other
one can solve for the hang time in terms of initial velocity. Then sub out the time term by
using the appropriate kinematic equation tat related time to initial velocity and solve for
initial velocity.

Or use the range equation from class:

2

v,
R =-—-:sin(26)
g

If only the range is to be determined, knowing only magnitude of initial velocity and
release angle above the horizon, one can use this time independent equation.

R-g
y =
? sin(26)

v = 45.5 m/s




Problem 52
(See Attached)
Problem 53
(See Attached)
Problem 67
If we use a reference frame that is positive upward and positive rightward we see that the
initial velocity of the volley ball has a positive horizontal component and a negative
vertical component. Using the component equations:
v, =(v)cosld =8.6(m/s)

and
v, =(v)sind=123(m/s)

The question asks for the x-component, which is 8.6 m/s

Problem 69

(See Attached)
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