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Math 120 Midterm 2
Nov 13, 2013
Duration: 50 minutes

Name: Student Number:

This exam should have 9 pages. No textbooks, calculators, or other aids are
allowed. There are 5 problems in this exam;: problem 1 is 18 points and the
remaining problems are 8 points each (50 points total).

Problem 1 (18 points)
In this problem, cach part is 3 points. Partial credit will be given, so show your work.
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(c) Caleulate fY () if f(z) = sin(3z +5).
S quasting ; v =35, Then fen = QUMMJ.
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(d} Let y = f(z) and 2z = g(z) satisfy
2 I zylog|z| = 0.

Calculate f(1) if f(1) =0, g(1) =1, and gy = 2.
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(e) Let f(z) = z"*@) Calculate PR
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(f) Solve the initial value problem given by

y(t) =205 —y(t)); y(0) = 15.
Rwrite:  y'= ~2(y-5)
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Problem 2 (8 points)
Bacteria grow in a certain culture at a rate proportional to the present number of bacteria

such that the doubling time for the population is 4 days. Suppose the population grows by
8000 between the end of day 4 and the end of day 8.

(a) What was the initial population?

{b) What will the population be at the end of day 107

@) yu =¥t
Doubling time =4 dews - ad(t:-s-q.) = X9y VYt
c§> 9/.6‘4“0‘)3 1Ze"" & S - 1 et
Go Uu= a2 o k= oy

b2y e )"

hecordingly:  ¢(&) = C- e

2 \
= & - C. = LC =%000
Now « \3(&%3(%)” C -3 = C2 L

= C=Yooo :‘j(O)////

o

T X
()  Wowm obow . yley= 4090 Mot desys )

So, ylo) = Y4ooo- 9. = 40003 (¥ = lojeo0 Ry



Math 120 Page 5 out of 9

Problem 3 (8 points)

Let f(z) be a function that is differentiable on R. Suppose that [’ (@) > 0 for all z with
J'(@) = 0 if and only if © = 2y {i.e., the derivative vanishes at a single point).

(a) Give an example of such a function.
(b) Prove that f is strictly increasing on [z, oc).
(a) 40 = > (or 4Ly =x"  with oy odd nreqer ﬂ‘yo) .
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Problem 4 (8 points)

The equation 22 + T2y + y? = 9 describes a rotated and translated hyperbola.
a) Find 3 and 3" at the point (1, 1).
Y Y

(b} Find all points on the hyperbola where the tangent line has slope -1.
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Problem 5 (8 points)
Let f(x) = 2*" where n is a positive integer, defined on (0, co).

(a) Prove that lim f(z) = co.
e}

(b) It can be shown that f is strictly decreasing on {0, a,|] and strictly increasing on |a,, 00).
Determine the value of a,,.
. w3 — .
{¢) Now set n = 2, ie, f(z) = 2%, and let f! denote the inverse of f on laz, 00).

Caleulate [f*)(16).
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