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Problem 1. (10 points) Mark each statement as true (T) or false (F)

The functions f(x) = Inz and g(x) = 10” are inverse.

The function f(z) =sinz is even.

If f:R — R is continuous and —1, 1 are in its range, then 0 is in its range.

If f, g are continuous, then f o g is continuous.

The graph of an exponential function on a log-log plot forms a line.



Problem 2. (8 points) Let f(z) = In(x — 10)
(2 points) What is the largest possible domain of f7

(2 points) Where is f continuous?

(4 points) Sketch the graph of f below, indicating all intercepts and asymptotes.




Problem 3. (12 points) Find the following limits.

(4 points)
I 2 —x—6
imy_,
T — 6+ 9
(4 points)
i 32° +22% +x
MMy —o0
22 4 422 4+ 10
(4 points)
, »sin10x
limgy_ge
x



Problem 4. (8 points) The decay of the element Neptunium (like any other radioactive
particle) is governed by the equation W (t) = Wye .

(5 points) If the half-life of Neptunium is 20 years, what is A7 (you may leave this in

symbolic form if you have no calculator).

(8 points)  If we begin with a sample of 50 grams, write an expression for the amount

remaining after ¢ years.



(6 points)  Consider the following function (here a, b are constants).

»—x ifr<?2
flx)=¢ arz+b if2<x<4
}Lx+1 ifx>4

(1 point) Find lim, .o- f(z)

(1 point) Find lim, 4+ f(2)

(4 points)  Find values for a,b which make f a continuous function.



Problem 6. (6 points) A strain of bacteria reproduces asexually every 10 minutes (so every
10 minutes, each bacterium splits in two). Assume that at the start there are 5 bacteria.

Let ag, aq,as, ... be the sequence given by the rule that a; is the number of bacteria after
107 minutes.

(8 points) Find a recursive relationship for this sequence (i.e. express a;;; as a function of

a;)

(3 points) Find a closed form equation for a; (i.e. express a; as a function of 7).



