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14 Myth Busted

Foreword by Bob McDonald 

July 2012

“Hang onto your hammer and don’t drop any nails or you’ll kill 
someone.”
 My foreman shouted to me as we clung to the scaffolding of 
a huge sign perched atop a ten story building above a busy city 
street. It was my first week on the job and I was the new kid, so 
those words were sage advice. Of course, a hammer dropped from 
a tall building becomes a lethal weapon at street level, but a nail?
 It got me thinking: a nail is pretty small and light compared to 
a hammer, so how much damage could it really do?
 So I looked at the nail in my hand and wondered how it would 
fall through the air. It could tumble end over end, which would 
probably slow it down in the air and not do too much damage if 
it hit someone. On the other hand, the flat head of the nail could 
act as a little parachute, which would keep the pointy end facing 
downwards. That would reduce its drag, make it fall faster and 
ensure the point hits first. Would it be enough to puncture the 
skull of a pedestrian?
 I never got to the answer because my boss shouted at me again 
to stop staring at the nail and drive it into the sign. As I hammered 
away I figured it was ultimately better not to do the experiment 
and make sure the nail drives into wood rather than bone.
 But that moment of contemplation while hanging high above 
a city street turned construction work into an interesting exercise 
in scientific problem solving that involved acceleration due to 
gravity, aerodynamics, terminal velocity and inertia. It proved that 
a little bit of scientific thinking can come in handy no matter what 
the situation. 
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 Warren Finlay has done a wonderful job of answering this 
same problem that perplexed me when I was a construction 
worker, (except he uses a penny instead of a nail) as well as 13 
other common myths or questions in this book that have probably 
crossed your mind at one time or another. What really happens to 
those bullets shot into the air during military celebrations in war 
torn countries? You will be amazed at how many calculations are 
involved in solving what seem to be simple questions. But that’s 
exactly what makes science so useful. As the saying goes, if you 
want the real answer, do the math. 
 Even if math is not your thing, you’ll enjoy seeing just how 
Jason Carey and Warren went about solving these problems,  
such as another one that happened to me while renting a truck in 
Costa Rica.
 It was during a steep climb on a winding dirt road up a 
mountainside to visit a tropical cloud forest when a strange 
vibration and buzzing sound came up through the floor of the 
truck. Stopping to check under the vehicle, I found that the 
universal joint on the driveshaft was extremely worn and loose.  
I immediately wondered, what would happen if that came off 
while driving? Would the shaft dig into the ground and flip the 
truck over, or would I be impaled by a long steel tube shooting up 
through the floor between my thighs?
 Fortunately, the joint hung on for the rest of the trip but it 
never left my mind and I was delighted to see how Jason finally 
answers that question for me after all these years in chapter 12. 
 Knowing a little science comes in handy any time, whether 
it’s reading cloud patterns to decide if it’s going to be a nice day 
tomorrow, looking into the night sky and knowing what’s really 
out there, or for real fun, catching mistakes at the movies.
 Even though most movies that have any science in them 
usually hire a scientific consultant to make sure the facts are 
correct, somehow, the writer and producers often override that 
science for the sake of dramatic effect. I burst out laughing during 
“The Day After Tomorrow” when some strange climate effect 
froze New York City in a matter of seconds. Clearly, they didn’t do 
their homework on heat transfer within the atmosphere.
 Even fantasy films, where anything is possible sometimes get 
it wrong.
 In the first Superman movie in 1978 Lois Lane fell from a tall 
building and Superman swooped up to catch her in mid air. Great 
effect, and supreme act of kindness on Superman’s part, but when 
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you consider that Lois was travelling down at more than a hundred 
kilometers an hour and Superman was travelling up at whatever 
his cruising speed is, which is pretty fast, that means Lois hit his 
arms at their combined speed, which is at least twice what she 
would have felt had she hit the sidewalk. And Superman has arms 
of steel.
 So when movies don’t meet up to your standards, you can 
always turn them into comedies by counting how many times they 
break the laws of physics.
 The fact that you can solve everyday problems or resolve 
arguments at a party with a little scientific knowledge underlines 
just how engrained science is in our lives. We have never been so 
surrounded by so many products of science, and the world has 
never been so affected and changed by the technology that has 
come from that science.
 We are also inundated with pseudo-science promising 
everything from eternal youth to miracle cures for conditions 
you didn’t even know you had, or conspiracy theories about 
aliens among us. Look closely for the actual science behind these 
outrageous claims, and you will find that it is either not there at all 
or disguised as homemade terminology that has little to do with 
actual fact.
 We need clear scientific thinking to separate the factual 
wheat from the chaff. Our society is faced with some hard 
decisions about how we must adapt our use of energy, water, land 
and resources under the spectre of a changing climate. Decisions 
made by politicians, economists, business people are all affected 
by underlying scientific principles that if not well understood,  
lead to poor decisions that threaten our children’s future.
 We’re smarter than that. Science is one of the only institutions 
left that looks for the simple truth about how the world works. It 
is a powerful tool, one that has taken us off our planet to other 
worlds, has enabled us to live longer, healthier lives than ever 
before in human history.  We can continue to use it as the voice of 
reason to point the way to a sustainable future. 
 So enjoy these fun scientific enquiries that solve the little 
mysteries in life such as whether water really does go down the 
drain in the opposite direction in the southern hemisphere, and 
remember this same approach works on the big problems as well.
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Preface

This book arose out of a final-year undergraduate Mechanical 
Engineering course, Busting Myths with Analysis, that we teach at 
the University of Alberta. The focus of the course is on using highly 
engaging, complex real world problems to make use of and expand 
upon the impressive set of analysis tools that our undergraduate 
students acquire during their Mechanical Engineering degree. 
Many of the problems tackled are the subject of urban myths. 
Having seen how satisfying it was for our students to be able to 
use their knowledge to explore popular myths, we felt obligated to 
try and bring this satisfaction to a wider audience. Thus arose the 
present book.

In writing this book we struggled with choosing how much 
technical information to include. We wanted to make the material 
accessible to as wide an audience as possible, but without leaving 
out crucial information needed to provide a full conceptual 
understanding. The resulting compromise gives only the essential 
equations needed – YIKES! - to solve the various problems 
considered, without deriving or overly explaining these equations. 
Many engineers and scientists will have previously seen some 
form of these equations anyway, since they involve basic concepts 
such as Newton’s 2nd law, or conservation of mass. With careful 
consideration and just a few more advanced concepts, a wealth of 
problems can be explored. 
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The myths examined in this book are a subset of those that we 
explore in our course. They were chosen because they can be 
examined with only a few concepts and analysis tools. Despite 
this, some of these myths are surprisingly complicated to examine 
theoretically. We have ordered the myths by their complexity, 
so the book starts off using fairly simple analyses and becomes 
progressively more difficult by the end. In all cases, we rely on 
theoretical analysis to explore the myths, rather than experiment, 
since the intent of this book is to provide the reader with a deeper 
conceptual understanding of the mechanics and physics behind 
each myth.

We wrote this book because we are continually amazed by the way 
that complex problems can be solved with the use of just a few 
carefully understood concepts. We wanted to share this amaze-
ment with others. The philosophers of antiquity were the first to 
discover the incredible satisfaction that comes with understanding 
the world around them. It is our hope that the present day reader 
will find some of this satisfaction upon reading this book.
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1.
myth
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1.

myth 1.

Hey! Was that car driving  
upside down???
Written by Jason Carey

Imagine your reaction if you saw Will Smith and 
Tommy Lee Jones driving above you on the ceiling of 
a New York tunnel in a screaming black boxy car. If 
you saw the movie Men In Black (MIB), you probably 
thought, or maybe actually said to your friend beside 
you - “Yeah, right! One more on the list of movie 
special effects that can never happen”. 

 Watching this MIB scene may conjure fond childhood 
memories of trying to get a toy car to do a loop-the-loop on 
a curved plastic track. Admittedly it is soooooooo cool when 
the little model car actually makes the loop; however, it’s not 
easy to understand how a real car could drive upside down. 
 Could we someday have two lane tunnels, with cars driving 
upside down on top and in the regular way below? Without using 
crash dummies, or ruining expensive cars, or risking legal actions 
for damaging public property, let’s see if driving a car upside down 
is even possible. 



10 Ice Bullets & Killer Pennies

What could keep a car on the ceiling?

We know that the forces pushing the car against the ceiling are the 
only means of maintaining the car upside down. But what force 
would do this if a car is driving straight along a tunnel? There are 
no Star Wars’ “The Force” type critters or flying MIB invisible 
aliens in our world that might keep the car there. In the looping 
toy car example, centrifugal force is at work. But such forces are 
not present when we drive along a flat ceiling.
 The only natural force available to keep the car on the ceiling 
once in straight-line motion is lift. Lift explains how airplane 
wings, or airfoils, work. The airfoil redirects the upstream air 
downwards. This downward deflection of air requires a downward 
force to be exerted on the air by the wing. By Newton’s 3rd law, the 
air exerts an equal force on the wing, which we call lift. 
 From aerodynamics, we know that the lift force is defined as:

where r is air density, v is the velocity of the vehicle (either car 
or airplane), A is the planform area of the wings, and CL is the 
lift coefficient. Here, lift is dependent on velocity since all other 
variable are constant for our purposes.

Can a car such as the one in MIB create lift? 

The MIB issued Ford Crown Victoria car does not have lift-
type characteristics like a wing or airfoil does. That’s why Will 
Smith pushes “THE” button, which makes the MIB car undergo 
a “transformers”-like change, with wings appearing. Are these 
wings able to keep the MIB car on the ceiling? To answer this, we 
can look at other cars that have wings.

What other car has wings? 

The answer is a race car! Consider a Formula 1 car shown below.

Hey!	  Was	  that	  car	  driving	  upside	  down???	  

Imagine	  your	  reaction	   if	  you	  saw	  Will	  Smith	  and	  Tommy	  Lee	   Jones	  driving	  above	  you	  on	  
the	  ceiling	  of	  a	  New	  York	  tunnel	  in	  a	  screaming	  black	  boxy	  car.	  	  If	  you	  saw	  the	  movie	  Men	  In	  
Black	   (MIB),	   you	   probably	   thought,	   or	   maybe	   actually	   said	   to	   your	   friend	   beside	   you	   -‐	  
“Yeah,	  right!	  One	  more	  on	  the	  list	  of	  movie	  special	  effects	  that	  can	  never	  happen”.	  	  	  

Watching	  this	  MIB	  scene	  may	  conjure	  fond	  childhood	  memories	  of	  trying	  to	  get	  a	  toy	  car	  to	  
do	  a	  loop-‐the-‐loop	  on	  a	  curved	  plastic	  track.	  Admittedly	  it	  is	  soooooooo	  cool	  when	  the	  little	  
model	   car	   actually	   makes	   the	   loop;	   however,	   it’s	   not	   easy	   to	   understand	   how	   a	   real	   car	  
could	  drive	  upside	  down.	  	  

Could	  we	  someday	  have	  two	  lane	  tunnels,	  with	  cars	  driving	  upside	  down	  on	  top	  and	  in	  the	  
regular	   way	   below?	   Without	   using	   crash	   dummies,	   or	   ruining	   expensive	   cars,	   or	   risking	  
legal	   actions	   for	  damaging	  public	  property,	   let’s	   see	   if	   driving	  a	   car	  upside	  down	   is	   even	  
possible.	  	  	  

	  

What	  could	  keep	  a	  car	  on	  the	  ceiling?	  

We	   know	   that	   the	   forces	   pushing	   the	   car	   against	   the	   ceiling	   are	   the	   only	   means	   of	  
maintaining	  the	  car	  upside	  down.	  But	  what	  force	  would	  do	  this	  if	  a	  car	  is	  driving	  straight	  
along	   a	   tunnel?	  There	   are	  no	  Star	  Wars’	   “The	  Force”	   type	   critters	  or	   flying	  MIB	   invisible	  
aliens	   in	   our	   world	   that	   might	   keep	   the	   car	   there.	   	   In	   the	   looping	   toy	   car	   example,	  
centrifugal	   force	   is	   at	   work.	   But	   such	   forces	   are	   not	   present	   when	   we	   drive	   along	   a	   flat	  
ceiling.	  

The	  only	  natural	  force	  available	  to	  keep	  the	  car	  on	  the	  ceiling	  once	  in	  straight-‐line	  motion	  is	  
lift.	  Lift	  explains	  how	  airplane	  wings,	  or	  airfoils,	  work.	  The	  airfoil	  redirects	  the	  upstream	  air	  
downwards.	  This	  downward	  deflection	  of	  air	  requires	  a	  downward	  force	  to	  be	  exerted	  on	  
the	  air	  by	  the	  wing.	  By	  Newton’s	  3rd	  law,	  the	  air	  exerts	  an	  equal	  force	  on	  the	  wing,	  which	  we	  
call	  lift.	  	  	  

From	  aerodynamics,	  we	  know	  that	  the	  lift	  force	  is	  defined	  as:	  

𝐿𝐿 = !!!

!
𝐴𝐴𝐴𝐴!	  	   (1)	  

where	   ρ	   is	   air	   density,	   	   v	   is	   the	   velocity	   of	   the	   vehicle	   (either	   car	   or	   airplane),	   A	   is	   the	  
planform	  area	  of	  the	  wings, 	  and	  CL	  is	  the	  lift	  coefficient.	  Here,	  lift	  is	  dependent	  on	  velocity	  
since	  all	  other	  variable	  are	  constant	  for	  our	  purposes.	  

	  

Can	  a	  car	  such	  as	  the	  one	  in	  MIB	  create	  lift?	  	  	  

The	  MIB	  issued	  Ford	  Crown	  Victoria	  car	  does	  not	  have	  lift-‐type	  characteristics	  like	  a	  wing	  
or	   airfoil	   does.	   That’s	   why	   Will	   Smith	   pushes	   “THE”	   button,	   which	   makes	   the	   MIB	   car	  
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These cars, when driven upright in the usual manner, have wings 
that redirect the air so that it pushes the car down, maintaining 
the contact between the ground and the wheels. Since this must 
hold true even if the car is upside down and rolling against the 
ceiling (or the side wall) of a tunnel, we can determine if a race 
car could perform this stunt. A sketch and free body diagram of an 
upside down race car is seen in the image. The image on the right is 
a free body diagram that shows all the forces acting on the system. 
At the wheel contact we have normal (N1 and N2) and friction (ff1 
and ff2) forces. For the car to remain upside down without falling 
both of these must be non zero. If the normal forces are zero 
then the car is no longer in contact with the ceiling (I was about 
to write contact with the ground, so much more intuitive); and 
there can be no friction without contact. Other forces acting are 
the lift forces (L1 and L2) we talked about earlier on the car wings 
(not shown in the car image) and the drag force (FD) that depends 
on the car`s velocity (v). Finally there`s the weight of the car (mg).

What force is necessary?

Since we have established that the lift force is a function of 
velocity, we can find the velocity of the race car to determine if 
it can generate enough lift force to stay on the tunnel ceiling. 
Assuming constant velocity and thus no accelerations, all forces in 
the vertical (up/down) direction must balance each other.
 Considering all the forces acting on the car in the vertical 
direction we have the total lift force L (add together L1 and L2) 
from the car wings; the weight of the car, which is mass times 
gravity (mg); and the total vertical contact forces N (add together 
N1 and N2) between the tires and the ceiling. If we take the sum 
of all the applied forces in the vertical direction to be zero, then 
substituting the lift force equation, and isolating velocity we find 
the car velocity:
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to	  be	  zero,	  then	  substituting	  the	  lift	  force	  equation,	  and	  isolating	  velocity	  we	  find	  the	  car	  
velocity:	  

𝑣𝑣 = ! !"!!
!!!"

	  	   	   (2)	  

To	  determine	  the	  minimum	  velocity	  the	  car	  has	  to	  go	  to	  maintain	  contact	  with	  the	  ceiling,	  
we	  set	  the	  normal	  reaction	  force	  N	  to	  zero	  (so	  the	  car	  is	  just	  about	  to	  fall	  from	  the	  ceiling),	  
thus	  solving	  for	  a	  minimum	  velocity:	  

𝑣𝑣!"# =
!!"
!!!"

	  	   (3)	  

Now,	  a	  typical	  F1	  car	  has	  a	  mass	  of	  ~500	  kg	  (34	  slugs),	  and	  an	  experimentally	  determined	  
CLA	  of	  about	  6.8	  meters2	  (73	  feet2),	  while	  the	  gravity	  constant	  g	  is	  9.81meters/second2	  
(32.2	  feet/second2)	  and	  air	  density	  is	  1.2	  kg/meter3	  (0.0023	  slugs/foot3).	  With	  these	  values	  
we	  find	  that	  vmin	  for	  a	  F1	  race	  car	  is	  125	  kilometers/hour	  or	  77.6	  miles/hour.	  	  This	  is	  an	  
easy	  speed	  for	  an	  F1	  race	  car	  to	  achieve,	  given	  that	  they	  can	  attain	  speeds	  of	  over	  300	  
kilometers/hour	  (186	  miles/hour).	  If	  the	  car	  is	  moving	  at	  300	  kilometers/hour	  (186	  
miles/hour),	  the	  lift	  force	  found	  using	  equation	  (1)	  is	  28,300	  Newtons	  (6362	  pounds).	  	  	  

We	  can	  also	  calculate	  the	  lift	  to	  weight	  ratio,	  or	  the	  lift	  force	  divided	  by	  the	  vehicle’s	  weight,	  
L/mg.	  For	  our	  car	  moving	  at	  300	  kilometers/hour	  (186	  miles/hour),	  this	  ratio	  is	  5.8.	  The	  
lift	  thus	  exceeds	  the	  car’s	  weight	  by	  5.8	  times,	  which	  means	  the	  vertical	  force	  pushing	  the	  
tires	  onto	  the	  ceiling	  is	  4.8	  times	  the	  weight	  of	  the	  car.	  This	  will	  provide	  plenty	  of	  traction	  
between	  the	  wheels	  and	  the	  ceiling,	  and	  such	  a	  car	  would	  be	  able	  to	  drive	  upside	  down,	  at	  
least	  considering	  the	  forces	  involved.	  How	  well	  an	  engine	  would	  run	  while	  upside	  down	  is	  
another	  matter.	  

Is	  it	  possible	  to	  get	  the	  car	  onto	  the	  ceiling?	  

Getting	  the	  car	  onto	  the	  ceiling	  is	  also	  another	  matter.	  To	  get	  enough	  lift	  to	  stay	  on	  the	  
ceiling,	  the	  car	  has	  to	  be	  moving	  at	  speeds	  faster	  than	  most	  of	  us	  have	  ever	  driven	  a	  car.	  
Piloting	  a	  car	  off	  the	  road,	  up	  the	  side	  walls,	  and	  onto	  the	  ceiling	  at	  the	  necessary	  high	  
speeds	  to	  maintain	  traction	  would	  be	  interesting	  to	  say	  the	  least.	  Not	  to	  mention	  the	  need	  
for	  a	  ramp	  so	  we	  don’t	  destroy	  our	  steering	  components	  when	  we	  drive	  over	  the	  usual	  
roadside	  curb	  at	  such	  speeds.	  We	  might	  also	  want	  to	  avoid	  light	  fixtures	  on	  the	  ceiling	  or	  
any	  other	  “bumps”	  that	  would	  disrupt	  the	  course	  of	  the	  vehicle	  and	  lead	  it	  to	  drop	  off	  the	  
ceiling	  and	  into	  the	  normal	  traffic	  below.	  	  	  

Summary	  

So	   it	   seems	  possible,	   contrary	   to	  what	  we	  would	  expect,	   that	   some	  race	   cars	   could	  drive	  
upside	  down.	   	  High	  speed	  vehicles	  designed	  with	  airfoils	  to	  increase	  tire	  traction	  do	  have	  
enough	  roadward	  force	  that	  they	  could	  “defy	  gravity”.	  	  This	  assumes	  they	  can	  actually	  find	  
stable	  and	  safe	  ways	   to	  get	  on	   the	   ceiling	  of	   a	   tunnel	   to	  drive	  upside	  down,	  and	   that	   the	  
engine	  lubrication	  and	  fuel	  supply	  still	  operates	  while	  upside	  down.	  

to	  be	  zero,	  then	  substituting	  the	  lift	  force	  equation,	  and	  isolating	  velocity	  we	  find	  the	  car	  
velocity:	  

𝑣𝑣 = ! !"!!
!!!"

	  	   	   (2)	  

To	  determine	  the	  minimum	  velocity	  the	  car	  has	  to	  go	  to	  maintain	  contact	  with	  the	  ceiling,	  
we	  set	  the	  normal	  reaction	  force	  N	  to	  zero	  (so	  the	  car	  is	  just	  about	  to	  fall	  from	  the	  ceiling),	  
thus	  solving	  for	  a	  minimum	  velocity:	  

𝑣𝑣!"# =
!!"
!!!"

	  	   (3)	  

Now,	  a	  typical	  F1	  car	  has	  a	  mass	  of	  ~500	  kg	  (34	  slugs),	  and	  an	  experimentally	  determined	  
CLA	  of	  about	  6.8	  meters2	  (73	  feet2),	  while	  the	  gravity	  constant	  g	  is	  9.81meters/second2	  
(32.2	  feet/second2)	  and	  air	  density	  is	  1.2	  kg/meter3	  (0.0023	  slugs/foot3).	  With	  these	  values	  
we	  find	  that	  vmin	  for	  a	  F1	  race	  car	  is	  125	  kilometers/hour	  or	  77.6	  miles/hour.	  	  This	  is	  an	  
easy	  speed	  for	  an	  F1	  race	  car	  to	  achieve,	  given	  that	  they	  can	  attain	  speeds	  of	  over	  300	  
kilometers/hour	  (186	  miles/hour).	  If	  the	  car	  is	  moving	  at	  300	  kilometers/hour	  (186	  
miles/hour),	  the	  lift	  force	  found	  using	  equation	  (1)	  is	  28,300	  Newtons	  (6362	  pounds).	  	  	  

We	  can	  also	  calculate	  the	  lift	  to	  weight	  ratio,	  or	  the	  lift	  force	  divided	  by	  the	  vehicle’s	  weight,	  
L/mg.	  For	  our	  car	  moving	  at	  300	  kilometers/hour	  (186	  miles/hour),	  this	  ratio	  is	  5.8.	  The	  
lift	  thus	  exceeds	  the	  car’s	  weight	  by	  5.8	  times,	  which	  means	  the	  vertical	  force	  pushing	  the	  
tires	  onto	  the	  ceiling	  is	  4.8	  times	  the	  weight	  of	  the	  car.	  This	  will	  provide	  plenty	  of	  traction	  
between	  the	  wheels	  and	  the	  ceiling,	  and	  such	  a	  car	  would	  be	  able	  to	  drive	  upside	  down,	  at	  
least	  considering	  the	  forces	  involved.	  How	  well	  an	  engine	  would	  run	  while	  upside	  down	  is	  
another	  matter.	  

Is	  it	  possible	  to	  get	  the	  car	  onto	  the	  ceiling?	  

Getting	  the	  car	  onto	  the	  ceiling	  is	  also	  another	  matter.	  To	  get	  enough	  lift	  to	  stay	  on	  the	  
ceiling,	  the	  car	  has	  to	  be	  moving	  at	  speeds	  faster	  than	  most	  of	  us	  have	  ever	  driven	  a	  car.	  
Piloting	  a	  car	  off	  the	  road,	  up	  the	  side	  walls,	  and	  onto	  the	  ceiling	  at	  the	  necessary	  high	  
speeds	  to	  maintain	  traction	  would	  be	  interesting	  to	  say	  the	  least.	  Not	  to	  mention	  the	  need	  
for	  a	  ramp	  so	  we	  don’t	  destroy	  our	  steering	  components	  when	  we	  drive	  over	  the	  usual	  
roadside	  curb	  at	  such	  speeds.	  We	  might	  also	  want	  to	  avoid	  light	  fixtures	  on	  the	  ceiling	  or	  
any	  other	  “bumps”	  that	  would	  disrupt	  the	  course	  of	  the	  vehicle	  and	  lead	  it	  to	  drop	  off	  the	  
ceiling	  and	  into	  the	  normal	  traffic	  below.	  	  	  

Summary	  

So	   it	   seems	  possible,	   contrary	   to	  what	  we	  would	  expect,	   that	   some	  race	   cars	   could	  drive	  
upside	  down.	   	  High	  speed	  vehicles	  designed	  with	  airfoils	  to	  increase	  tire	  traction	  do	  have	  
enough	  roadward	  force	  that	  they	  could	  “defy	  gravity”.	  	  This	  assumes	  they	  can	  actually	  find	  
stable	  and	  safe	  ways	   to	  get	  on	   the	   ceiling	  of	   a	   tunnel	   to	  drive	  upside	  down,	  and	   that	   the	  
engine	  lubrication	  and	  fuel	  supply	  still	  operates	  while	  upside	  down.	  

 To determine the minimum velocity the car has to go to 
maintain contact with the ceiling, we set the normal reaction force 
N to zero (so the car is just about to fall from the ceiling), thus 
solving for a minimum velocity:

 Now, a typical F1 car has a mass of ~500 kg (34 slugs), and an 
experimentally determined CLA of about 6.8 meters2 (73 feet2), 
while the gravity constant g is 9.81meters/second2 (32.2 feet/
second2) and air density is 1.2 kg/meter3 (0.0023 slugs/foot3). With 
these values we find that vmin for a F1 race car is 125 kilometers/
hour or 77.6 miles/hour. This is an easy speed for an F1 race car to 
achieve, given that they can attain speeds of over 300 kilometers/
hour (186 miles/hour). If the car is moving at 300 kilometers/hour 
(186 miles/hour), the lift force found using equation (1) is 28,300 
Newtons (6362 pounds). 
 We can also calculate the lift to weight ratio, or the lift force 
divided by the vehicle’s weight, L/mg. For our car moving at 300 
kilometers/hour (186 miles/hour), this ratio is 5.8. The lift thus 
exceeds the car’s weight by 5.8 times, which means the vertical 
force pushing the tires onto the ceiling is 4.8 times the weight of 
the car. This will provide plenty of traction between the wheels 
and the ceiling, and such a car would be able to drive upside down, 
at least considering the forces involved. How well an engine would 
run while upside down is another matter.

Is it possible to get the car onto the ceiling?

Getting the car onto the ceiling is also another matter. To get 
enough lift to stay on the ceiling, the car has to be moving at speeds 
faster than most of us have ever driven a car. Piloting a car off the 
road, up the side walls, and onto the ceiling at the necessary high 
speeds to maintain traction would be interesting to say the least. 
Not to mention the need for a ramp so we don’t destroy our steering 
components when we drive over the usual roadside curb at such 
speeds. We might also want to avoid light fixtures on the ceiling 
or any other “bumps” that would disrupt the course of the vehicle 
and lead it to drop off the ceiling and into the normal traffic below. 
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easy	  speed	  for	  an	  F1	  race	  car	  to	  achieve,	  given	  that	  they	  can	  attain	  speeds	  of	  over	  300	  
kilometers/hour	  (186	  miles/hour).	  If	  the	  car	  is	  moving	  at	  300	  kilometers/hour	  (186	  
miles/hour),	  the	  lift	  force	  found	  using	  equation	  (1)	  is	  28,300	  Newtons	  (6362	  pounds).	  	  	  

We	  can	  also	  calculate	  the	  lift	  to	  weight	  ratio,	  or	  the	  lift	  force	  divided	  by	  the	  vehicle’s	  weight,	  
L/mg.	  For	  our	  car	  moving	  at	  300	  kilometers/hour	  (186	  miles/hour),	  this	  ratio	  is	  5.8.	  The	  
lift	  thus	  exceeds	  the	  car’s	  weight	  by	  5.8	  times,	  which	  means	  the	  vertical	  force	  pushing	  the	  
tires	  onto	  the	  ceiling	  is	  4.8	  times	  the	  weight	  of	  the	  car.	  This	  will	  provide	  plenty	  of	  traction	  
between	  the	  wheels	  and	  the	  ceiling,	  and	  such	  a	  car	  would	  be	  able	  to	  drive	  upside	  down,	  at	  
least	  considering	  the	  forces	  involved.	  How	  well	  an	  engine	  would	  run	  while	  upside	  down	  is	  
another	  matter.	  

Is	  it	  possible	  to	  get	  the	  car	  onto	  the	  ceiling?	  

Getting	  the	  car	  onto	  the	  ceiling	  is	  also	  another	  matter.	  To	  get	  enough	  lift	  to	  stay	  on	  the	  
ceiling,	  the	  car	  has	  to	  be	  moving	  at	  speeds	  faster	  than	  most	  of	  us	  have	  ever	  driven	  a	  car.	  
Piloting	  a	  car	  off	  the	  road,	  up	  the	  side	  walls,	  and	  onto	  the	  ceiling	  at	  the	  necessary	  high	  
speeds	  to	  maintain	  traction	  would	  be	  interesting	  to	  say	  the	  least.	  Not	  to	  mention	  the	  need	  
for	  a	  ramp	  so	  we	  don’t	  destroy	  our	  steering	  components	  when	  we	  drive	  over	  the	  usual	  
roadside	  curb	  at	  such	  speeds.	  We	  might	  also	  want	  to	  avoid	  light	  fixtures	  on	  the	  ceiling	  or	  
any	  other	  “bumps”	  that	  would	  disrupt	  the	  course	  of	  the	  vehicle	  and	  lead	  it	  to	  drop	  off	  the	  
ceiling	  and	  into	  the	  normal	  traffic	  below.	  	  	  

Summary	  

So	   it	   seems	  possible,	   contrary	   to	  what	  we	  would	  expect,	   that	   some	  race	   cars	   could	  drive	  
upside	  down.	   	  High	  speed	  vehicles	  designed	  with	  airfoils	  to	  increase	  tire	  traction	  do	  have	  
enough	  roadward	  force	  that	  they	  could	  “defy	  gravity”.	  	  This	  assumes	  they	  can	  actually	  find	  
stable	  and	  safe	  ways	   to	  get	  on	   the	   ceiling	  of	   a	   tunnel	   to	  drive	  upside	  down,	  and	   that	   the	  
engine	  lubrication	  and	  fuel	  supply	  still	  operates	  while	  upside	  down.	  
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velocity:	  

𝑣𝑣 = ! !"!!
!!!"

	  	   	   (2)	  

To	  determine	  the	  minimum	  velocity	  the	  car	  has	  to	  go	  to	  maintain	  contact	  with	  the	  ceiling,	  
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Now,	  a	  typical	  F1	  car	  has	  a	  mass	  of	  ~500	  kg	  (34	  slugs),	  and	  an	  experimentally	  determined	  
CLA	  of	  about	  6.8	  meters2	  (73	  feet2),	  while	  the	  gravity	  constant	  g	  is	  9.81meters/second2	  
(32.2	  feet/second2)	  and	  air	  density	  is	  1.2	  kg/meter3	  (0.0023	  slugs/foot3).	  With	  these	  values	  
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easy	  speed	  for	  an	  F1	  race	  car	  to	  achieve,	  given	  that	  they	  can	  attain	  speeds	  of	  over	  300	  
kilometers/hour	  (186	  miles/hour).	  If	  the	  car	  is	  moving	  at	  300	  kilometers/hour	  (186	  
miles/hour),	  the	  lift	  force	  found	  using	  equation	  (1)	  is	  28,300	  Newtons	  (6362	  pounds).	  	  	  

We	  can	  also	  calculate	  the	  lift	  to	  weight	  ratio,	  or	  the	  lift	  force	  divided	  by	  the	  vehicle’s	  weight,	  
L/mg.	  For	  our	  car	  moving	  at	  300	  kilometers/hour	  (186	  miles/hour),	  this	  ratio	  is	  5.8.	  The	  
lift	  thus	  exceeds	  the	  car’s	  weight	  by	  5.8	  times,	  which	  means	  the	  vertical	  force	  pushing	  the	  
tires	  onto	  the	  ceiling	  is	  4.8	  times	  the	  weight	  of	  the	  car.	  This	  will	  provide	  plenty	  of	  traction	  
between	  the	  wheels	  and	  the	  ceiling,	  and	  such	  a	  car	  would	  be	  able	  to	  drive	  upside	  down,	  at	  
least	  considering	  the	  forces	  involved.	  How	  well	  an	  engine	  would	  run	  while	  upside	  down	  is	  
another	  matter.	  

Is	  it	  possible	  to	  get	  the	  car	  onto	  the	  ceiling?	  

Getting	  the	  car	  onto	  the	  ceiling	  is	  also	  another	  matter.	  To	  get	  enough	  lift	  to	  stay	  on	  the	  
ceiling,	  the	  car	  has	  to	  be	  moving	  at	  speeds	  faster	  than	  most	  of	  us	  have	  ever	  driven	  a	  car.	  
Piloting	  a	  car	  off	  the	  road,	  up	  the	  side	  walls,	  and	  onto	  the	  ceiling	  at	  the	  necessary	  high	  
speeds	  to	  maintain	  traction	  would	  be	  interesting	  to	  say	  the	  least.	  Not	  to	  mention	  the	  need	  
for	  a	  ramp	  so	  we	  don’t	  destroy	  our	  steering	  components	  when	  we	  drive	  over	  the	  usual	  
roadside	  curb	  at	  such	  speeds.	  We	  might	  also	  want	  to	  avoid	  light	  fixtures	  on	  the	  ceiling	  or	  
any	  other	  “bumps”	  that	  would	  disrupt	  the	  course	  of	  the	  vehicle	  and	  lead	  it	  to	  drop	  off	  the	  
ceiling	  and	  into	  the	  normal	  traffic	  below.	  	  	  

Summary	  

So	   it	   seems	  possible,	   contrary	   to	  what	  we	  would	  expect,	   that	   some	  race	   cars	   could	  drive	  
upside	  down.	   	  High	  speed	  vehicles	  designed	  with	  airfoils	  to	  increase	  tire	  traction	  do	  have	  
enough	  roadward	  force	  that	  they	  could	  “defy	  gravity”.	  	  This	  assumes	  they	  can	  actually	  find	  
stable	  and	  safe	  ways	   to	  get	  on	   the	   ceiling	  of	   a	   tunnel	   to	  drive	  upside	  down,	  and	   that	   the	  
engine	  lubrication	  and	  fuel	  supply	  still	  operates	  while	  upside	  down.	  

Summary

So it seems possible, contrary to what we would expect, that some 
race cars could drive upside down. High speed vehicles designed 
with airfoils to increase tire traction do have enough roadward 
force that they could “defy gravity”. This assumes they can actually 
find stable and safe ways to get on the ceiling of a tunnel to drive 
upside down, and that the engine lubrication and fuel supply still 
operates while upside down.
 It is possible that a carefully constructed stunt wall and tunnel, 
and a fearless driver will one day succeed in driving upside down. I 
wouldn’t want to be the driver though if the stunt fails. In fact, I’d be 
content just walking upside down... oh wait, I’m thinking of spider 
pig in the Simpson’s movie... that’s a totally different concept.
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