Math Physics: HWK #2

1) Find the dot product for the following vectors:
a) v=(3,4) & u=(2,-3)
b) v=(4,-2) & u=(1-1)
c) v=(10,2) & u=(2,-35)

d v=(6,7,-2) & u=(9,1,0)

2) Find the angle between each vector pair in problem 2.

3) Let C = A-B (show in figure below)

Find C-C [using C-C = (A-B)-(A-B)] interms of magnitudes (A, B & C) and 0 only.
** By what familiar name does this reduced expression go by?

(Hint: Look in any trig book under Solution of Oblique Triangles)

4) Use the vector cross product to express the area of a triangle in three different ways.
Hence, prove the Law of Sines:
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Given u=(10,0)
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a) Find v and 6 such that its projection onto u is equal to 4.
b) Is your answer for v and 6 in part a) unique? Why or why not?

Find the cross product for the following pair of vectors:

a) (1-41) & (230)
by  (32-1) & (523)

c) (123) & (1,2,3)

Let v={v,v,,v,) & u={u,u,,u,). Verify the following cross-product identities:
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a) uxv=—(vxu)

b)  uxu=0 Note: 0=1(0,0,0)

Let A=(a,a,,a,) & B=(b,b,b). Provethat|AxB|=ABsing by evaluating both
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sides and showing they are equal.

Hint:  Use the trig. identity sin@ = +/1—cos’ @ and the expression for c0S& from the dot product to show
that both sides reduce to the same expression.

Find and evaluate all possible cross-product combinations for the unit vectors in Cartesian
coordinates.

Hint: There will be 9 of them (& x&, ).
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Calculate the Area of a parallelogram with the following vectors as adjacent sides:
(2,-1,0) & (-1,2,0)

Calculate the Volume of a parallelepiped with the following vectors as adjacent sides:

(131  (0,6,6)  (-4,0,-4)

A particle moves under the influence of electric and magnetic fields E and B. Show that a
particle moving with an initial velocity

v, =(é)ExB

is not accelerated (a = 0) if E is perpendicular to B.

Hint: Substitute v, in to the Lorentz Force, F =q (E +Vx B) , and then combine with F =ma to get
an expression for a. The following identity will be most helpful:

(AxB)xC=B(A-C)-A(B-C)

Points P and P’ have Cartesian coordinates (x, y, z) and (x’, y’, z’), cylindrical coordinates
(o, @, 2) and (0’, ¢, 2’), and spherical coordinates (r; 6, @) and (7, 8°, ¢’), respectively.
Write | r—r'| & | r| inall three coordinate systems.

Hint: Use the relation |a| =+/a-a ,with a=r—r"and rand r’ written in terms of appropriate unit
vectors.



