
Problem 1: Estimate surface area A of human being with mass M and height h

Cylindrical human should give us lower bounds for A,   ("spherical cow" :) )

here is good to check the dimension

For fun we test numbers

Problem 2: (I-01-70)

72.0 beats/min

even though the time is known with more accuracy, the heart rate only has 3
significant digits

Problem 3: (I-01-84)

discard terms with 



Problem 4: (I-02-72)

Find y and r
Many ways, I use:



Problem 1: (I-03-40) Problem 2: (I-03-54)

so, she has turned around

So, she turns around, that is probably not a usual behavior here...

Problem 3, (I-03-60)

The results look resonable
after observing this :)

Problem 4: (I-04-56)



Problem 1: (I-05-32) Problem 2: (I-05-46)

accelerates from 

Find the force produced by the motor

Problem 3: (I-05-62) Problem 4: (I-05-76)

Find F acting on the swimmer in the water, that stops her

In the water two forces work on her



Problem 1: (I-6-30)
Equilibrium

Problem 2: (I-06-40)

Find the force of M on the floor of the elevator during
the trip down with acceleration a 

The force is downwards --> negative

 The force is reduced by the acceleration of the 
  elevator

Problem 3: (I-06-64) Problem 4: (I-06-70)

F has to pass through the CM to have equilibrium
N and F   supply F,   F  gives F

Often this problem is solved using the torque of the forces around the touching
point of the tire and the ground



Problem 1: (I-07-48) Problem 2: (I-07-54)

(1D --> use a sign to indicate the direction of a vector)

--> f  dissipates energy from M

Problem 3: (I-08-28)

which in reality means that "3" has dimension...

No friction, no dissipation, 1D conservative force



I consider the system to be the mass and the force field, thus there is
no external force working on the mass. If the force field is considered to
be an external one, then I have to calculate how the external force changes
the kinetic energy of the mass by doing work on it

Problem 4: (I-08-40)

component of gravity pulling the girl down the slope

the total force against her motion



Problem 1: (I-09-34)

The angle θ depends on time

So, the angle θ(t=0.2 s) is reduced from the initial value, but is still positive.
At the top of the track it is 0, and then turns negative after that

Problem 2: (I-09-50)

conservation of momentum

You slip on the ice in opposite direction to the ball

Problem 3: (I-10-62)

a) When sanding ω decreases by 20%

b) How large is the change in the kinetic energy from 

--> decreased by 64%



Problem 4: (I-10-68)

I use the energy conservation, as both the torque and the angular acceleration
are not constant.

conservation of the energy

Problem 5: (I-11-40) Thus we will always have the same angularmomentum for the system, independent
of the choice we make for the reference point O



Problem 6: (I-11-50)

We need at least gravity to supply

So. minimum angular frequency

Energy conservation



Problem 1: (I-14-58)

If only the tire pressure holds up the weight on the tire

Problem 2: (I-14-68)

Buoyant force of a 2.00 L He balloon

Problem 3: (I-14-88)

Problem 4 (I-14-102)
Estimate N  for a fire hose and a nozzle



With Ex. 14.7 in the book in mind and the eq. for N  I see we only need
the equation of continuity 

So, both the flow in the hose and the nozzle could be considered turbulent



Problem 1: (II-01-50)
How much does the Eiffel tower lengthen  when

Problem 2: (II-01-84)

put in freezer and Q = 388 kJ taken away from the system, 
find the final temperature

First, assume no freezing (we might be wrong on this point, but try)

.. so the no freezing is a silly assumption, try with freezing, but same specific heat for
  water and ice (correct 
  that later)

Specific heat of ice is only 2090 

thus the final temperature of the soup and the pot in the freezer will be  

Problem 3: (II-02-44)



but remember

Problem 4: (II-02-58)

How much Q (heat) is needed to raise T  = 25.0 C  -->  33.0 C



Problem 1: (II-03-28)

Quasi-static processes
Find W done by the gas
The type of gas is not specified the integral indicated

Problem 2: (II-03-76)



Problem 3: (II-04-50)

Ideal gas Isothermal reversitble expansion This is thus not a proper question

Problem 4: (II-04-64)



Problem 1: (II-05-50)

Problem 2: (II-05-66)

Two forces on a dust particle

Problem 3: (II-06-52)

The symmetry of the cylinder 
makes the electrical field only to
have a radial component

The green vertical lines are
only to indicate the dis-
continuity of the electrical
field at the metal surfaces,
that are caused by the 
surface charge there

Problem 4: (II-06-68)
Two parallel plates move 



Problem 1: (II-07-54)
Compare the electrical potential from a point charge and a short line charge

line charge

rewrite

close to the charge the potential
of the point charge is stronger.
At distance x/L = 1 both have the
same value, and at infinity they
have the same value 0
Why? Yes, as far away both
tned to look like a point charge.
This would never be true for
an infinite line charge, which does
not have any natural length
scale 

Problem 2: (II-07-74)

sum over pairs, does not matter where the origin of the coordinate system is,
7 pairs

Problem 3: (II-08-38)



Two linear equations for the two unknown quantities

Problem 4: (II-09-58)



Problem 1: (II-11-56) Problem 2: (II-12-18)
Use Biot-Savart and Ex. 12.2

B-S gives B(P) = 0 for the
straight segments, but not for 
the arcs

Inner arc: Outer arc:

Problem 3: (II-12-26) Problem 4: (II-12-38)

At what distance  B(y) = B(0)/2

Use section 12.4


