
Physics 210: Unquiz 01 

A ball is thrown upward from an initial position of 

R⃗=0x̂+8ŷm

with an initial velocity vector given by

v⃗=0x̂+5ŷ m
s

.

(1) How high does the ball travel above the coordinate given by:

P⃗=0x̂+0ŷ ?

(2) Find the velocity vector when the ball strikes the ground.

(3) How long is the ball in flight?



Physics 210: Unquiz 01 Solution

A ball is thrown upward from an initial position of R⃗=0x̂+8ŷm  with an initial

velocity vector given by v⃗=0x̂+5ŷ m
s

.

(1) How high does the ball travel above the coordinate given by:

P⃗=0x̂+0ŷ ?
Since there is no initial velocity in the x direction, this problem reduces to a 1-dimensional problem.  Near the Earth,

the acceleration due to gravity is given by  a⃗=−gŷ where in SI units  g=9.8 m
s2

.  The three equations of

motion are: 

y=y0+vy ,0 t+1
2

ay t2 :vy=vy ,0+ay t :vy
2
=vy ,0

2
+2ay Δy

here, replace ay with -g to have:

y=y0+vy,0 t−1
2

gt2: vy=vy ,0−gy t:vy
2
=vy,0

2
−2gΔy

The question can now be answered most directly by noting that at the highest point,  the y component of the
velocity is zero. We can then use the 3rd equation which will give the maximum height above the point from which it
was thrown:

vy
2
=vy,0

2
−2gΔy⇒Δy=

vy
2
−vy,0
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−2g
The initial conditions are: vy=0:vy ,0=8 Now find Δy:

Δ y=
0−52

−2x 9.8
=

25
19.6

=1.23m

This is the maximum height above the point from which the ball was thrown. To find the maximum height above the
ground, it is necessary to add the initial height to this which gives:

height=8+1.23=9.23m
(2) Find the velocity vector when the ball strikes the ground.
There  are  several  ways  to  answer  this  now.  Perhaps  the  easiest  is  to  use  the  last  equation,  with  the  initial
conditions, to find the final velocity. When the ball hits the ground, it is at a position given by P above. From this we
can calculate Δ y=yf−yi=0−8=−8  . We use this in the 3rd equation:

vy
2
=52

−2xgx(−8)=25+156.8=181.8⇒vy=±√181.8=±13.5 m
s

Since the final velocity is downward, the physical answer is -13.4 m/s. Thus the final velocity vector is:

v⃗f=0x̂−13.5ŷ m
s

(3) How long is the ball in flight?
It is possible to use either the first equation or the second equation to answer this. The second equation is easier:

vy=vy,0+ay t⇒ t=
vy−vy ,0

−g
=

−13.5−5
−9.8

=1.89s

Using the first equation should give the same result. 

y=y0+vy,0 t+1
2

ay t2
⇒0=8+5t−4.9t2

⇒4.9t2
−5 t−8=0⇒ t=5±√52

+4x4.9x8
2x4.9

t=5±13.483
9.8

=1.89s or t=−0.87s

Here, in the context of the problem and by the statement of the problem, the physical answer is 1.89 s. The other
solution answers a different question: how much before t=0 would the ball have to be thrown up so that at t=0, the

ball had R⃗=0x̂+8ŷm  and v⃗=0x̂+5ŷ m
s

.


