Hints for Homework #1
Just to get you started in the course, here are a few hints for the first homework. You need to think about the physics. In some cases one might need information from another chapter. Sometimes this information comes from the first 6 chapters. In some cases, you need to sketch the charges and think about the electric forces involved. Sometimes you need a little geometry.
#6 This is one of those problems that could cause a little trouble if you forgot about computing moles. As some of you might not have seen this, here is what you need.

To get the number of electrons, you need to know the number of molecules. There are 10 electrons (2 hydrogen electrons and eight oxygen electrons). But, you are given the volume (1 liter). One mole contains 6.022 x 1023 molecules (Avogadro’s number). So, we need the number of moles occupied by 1 liter of water. The number of moles is given by mass of the water divided by the mass of one mole of water. The latter is gotten from the atomic weight H+H+O = 1+1+16 = 18 amu. Thus, one mole is 18 grams. To get the mass of one liter, you need that 
Mass = density*Volume. Thus, you can get the number of moles and then
# electrons = 10 * # water molecules 

            = 10 * # moles * Avogadro's number

Just be careful of units.

#12 In this problem it is just a straightforward application of Coulomb’s Law. The only kink is that in part (b) you bring the charged objects in contact. The charges redistribute. But, the total charge does not chane. When you separate them, you have the same total charge and the two objects have the same charge on them now.

#16 This is an example of having to sketch out the problem and label the forces. The basic physics is still Coulomb’s Law. Look at the figure below. 
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	You are told there is a net force acting downward. Since the unknown charges are the same distance from the top one, this can only happen if F1 = F2.  What would the signs needs to be? The net x-component is zero, so the charges must be equal. (Why?) So, you only need to write down the net y-component as the sum of the y-components of F1 and F2. Of course, you will need the angle. What are the angles of an equilateral triangle? 

You are given the net y-component, so this allows you to get the charge (qA=qB).


#23 This is a typical problem in static equilibrium. You have a mass with three forces acting on it. The sum of the forces is zero. Wee did this in Physics I. The only difference is that force F is an electric force. The picture looks like that below. Just write out the x and y components and solve for the unknowns. What do you use for F? 
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#33 This is another static equilibrium problem. But it is easier than #23 since there are only two forces and they act vertically. You can get the sign of the charge with a little thought and the magnitude from looking at the net force = 0. The number of charges follows, as the magnitude of one proton or electron is given by e.

#42 This is similar to projectile motion, except the vertical force is not gravity this time. You will need two-dimensional kinematics equations and F=ma, where F is the electric force.
