
Do you think Spiderman’s spider silk could hold up? 

Let’s assume 68 kg Spider-Man starts from rest, he has only potential 

energy. At the bottom of his swing, he has only kinetic energy (K = ½mv2). 

To find Spider-Man's velocity at the bottom of his swing, we apply the law 

of conservation of energy. Therefore:

½mv2 = mgh

Solving for v gives:

v = sqrt(2gh) = sqrt(2(9.8 m/s2)(15 m)) = 17.15 m/s

The velocity at the bottom of his swing is 17.15 m/s (38.36 mph).

In order to calculate the tension in Spider-Man's web, we use:

ΣFradial=maradial

=mv2/r = T–mg

(r is the radius of the circle formed while Spider-Man swings) 

We solve for T, and find that

T = mv2/r +mg = (68 kg)(17.15 m/s)2/(15 m)+(68 kg)(9.8 m/s2) = 2000 N!

Consider Spiderman swinging off of the top of a building 15 m tall.



"Spider silk is the strongest of all natural and man-

made fibers.... It is even stronger than steel: the 

dragline of a European garden spider (Araneus 

diadematus), for example, can support a weight of 

0.5 g (0.002 oz) without snapping, whereas a steel 

strand of similar thickness will snap under the 

strain of just 0.25 g (0.01 oz)." 

-Mark Carwardine says in The Guiness Book of 

Animal Records 1995

Would one normal 

spider strand be 

enough? 



Practice with angular velocity questions
Amy is on the Wheel of Fortune and has to spin the 
wheel. She gives the wheel an initial angular speed of 
3.40 rad/s. It then rotates through 1.25 revolutions and 
comes to rest on BANKRUPT.

(a)  Find the wheel’s angular acceleration,
assuming it is constant.

(b) How long does it take for the wheel 

to stop?
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Example: Thrown for a Curve
To throw a curve ball, a pitcher

gives the ball an initial angular
speed of 36.0 rad/s.  When the
catcher gloves the ball 0.595 s
later, its angular speed has
decreased (due to air resistance)
to 34.2 rad/s.

(a) What is the ball’s angular acceleration, assuming it to 
be constant?

(b) How many revolutions does the ball make
before being caught?
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Part b: You could also use average angular 

velocity formula, but have to use average!
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Why does the Moon Orbit the Earth?

All objects that have mass attract each other
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r = distance between 

centers of two objects

G = 6.67 × 10-11 N m2 / kg2

(Gravitational Constant)

Magnitude of gravitational 

attractive force between two 

objects is related to the masses 

and distance between them.
Different than mg

when not near 

surface of Earth 
(so is potential energy)



Hannah and Tommy are sitting side by 

side. Estimate the force of gravitational 

attraction between them.

We are all attracted to 

each other.

r = 0.5 meter 

For example, let’s say that 

Hannah weighs 50 kg and 

Tommy weighs 70 kg. 



Tommy has just come from the gym, so 

Hannah decides to move a seat away. She 

has increased her distance from 0.5m to 

1m. What is the change in the force?

Tommy and Hannah

A. 4 times smaller

B. 2 times smaller

C. The same

D. 2 times larger

E. 4 times larger Q102



Compared to the Earth, Planet X has twice the mass and 

twice the radius. This means that compared to the Earth’s 

surface gravity, the surface gravity on Planet X is 

A. 4 times as much. 

B. twice as much.

C. the same.

D. 1/2 as much.

E. 1/4 as much.
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Good Summary

• http://www.youtube.com/watch?v=-

G7tjiMNVlc



Clicker Answers

98=2, 99=2, 100=D, 102=A, 103=D


