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Problem Set 4: SOLUTIONS

(1) Flipping coins.
(a) Possible outcomes: HHH, HHT, HTH, HTT, THH, THT, TTH, and TTT — there are eight.
(b)
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3 33,
(3-3)131 31

The table is the same as that of (b).

(2) Logarithms.
(a) see plot, below. Note that In(1) = 0.

Inx
(b) Start from €~ = X | [Eguation 1]. Differentiate. Using the “chain rule” on the left side:

%e'”x =g %(In X) = x%(ln X). The right side is simply: %(X) =1. Therefore:
d d 1
x&(ln x)=1, so &(In X) =

(c) Fromeq. 1, " =xy. "™ =x and e"¥ =y, therefore "™ =e™e"?. Taking the log of
each side, In(xy) = In(x) +In(y).

(@ In(x") = In(X0X...X) (n factors of x in the product) = IN(X) +IN(X) +...IN(X) (a terms in the
sum) via part (c), so In(x") =niIn(x).
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(e) Taylor expansion: In(1+x)=In(L+Xx)| +diln(1+ X) x%ln(u )| X2+..
. X x=0 X x=0
part (b), this is: In(1+X) = 0—1—1i X+..=X+... Tolowestorder, In(1+X) = X.
+ X0
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(3.) Partial Derivatives. V = zr°h. N _ 27rh. N _ zr?,
or oh
NN ) o
oroh or
ﬂ = a—\/(27rrh) =27rr
ohor  ¢oh

The two are the same.

Using



