
How High is the Building?!
You are sitting in a room on an unknown floor of a high-rise looking 
out a 1.5 meters tall window.  Someone drops a ball from the roof 
top.  It takes the ball .2 seconds to pass from the top to the bottom 
of your window.  The ball falls to the ground, bounces elastically (i.e., 
no energy lost) and reappears at your window 12 seconds later.  How 
high is the building.  !

START BY DRAWING A SKETCH OF THE SITUATION!!

1.)!

window!

2.)!

Strategy!

3.)!

4.)!



2!

 t = 6 sec!

a  = -9.8 m/s!

y     = 0!bot!

If you can add the pieces (y   - y    ) 
and (y  - y  ) and (y     - y  ), you’ll 
have the height of the building.!

(both ways)!

y    !top!

y  !

y  + 1.5  !
1!

 t = .2 sec to cover 1.5 meters!

at t = 0!

window!

2! 1!
top!2!

1! bot!

y  = !
2!

Strategy Suggestion:  Look 
at the section you know 
the most about (i.e. the 
window section) first.!

5.)!

1!

2!a  = -9.8 m/s! In the middle (window) section, you 
can write:!

y  !

y  + 1.5  !
1!

 t = .2 sec to cover 1.5 meters!window!
y  = !
2!

!y = v2!t + 1
2( )a !t( )2

     "   ( #1.5m) = v2 (.2sec) + .5(#9.8m / s)(.2sec)2

           "        v2 = #6.52m / s

To get the velocity v  at the top of the window, we can write:!

What about the velocity v   at the bottom of the window?!

2!

1!

6.)!

1!

2!a  = -9.8 m/s! In the middle (window) section, you 
can write:!

y  !

y  + 1.5  !
1!

 t = .2 sec to cover 1.5 meters!window!
y  = !
2!

To get the velocity v   at the bottom of the window:!
1!

v1 = v2 + a!twindow

   = ("6.52m / s) + ("9.8m / s)(.2sec)
   = "8.48m / s

To get the velocity v   at the top of the window, we can look at the 
upper section.!

2!

7.)!

1!

2!a  = -9.8 m/s! In the upper section, you can write:!

y    !top!

y  + 1.5  !
1!

at t = 0!

y  = !
2!

v2
2 = vtop

2 + 2a!y

   "   !y =
v2

2 # vtop
2

2a

   "   !y =
(6.52m / s)2 # (0)2

2(#9.8m / s2 )
   "   !y = 2.17m

And finally, the lower section:!

8.)!



2!

 t = 6 sec!

a  = -9.8 m/s!

y     = 0!bot!

In the bottom section with an 
“initial” velocity of v  , you can write:!y  ! 1!

!y = v2!t + 1
2( )a !t( )2

     "   !y = (#8.48m / s)(6sec) + .5(#9.8m / s)(6sec)2

     "        = 227 m

9.)!

1!


