
MATH 122 EXAM 3

FEBRUARY 25, 2011

NAME: SECTION:

ONLY THE CORRECT ANSWER AND ALL WORK USED TO REACH IT WILL
EARN FULL CREDIT.

Simplify all answers as much as possible unless explicitly stated otherwise.

This is a closed-book, closed-notes exam. No electronic devices are allowed.

IF YOUR SECTION NUMBER IS MISSING OR INCORRECT, 5 POINTS WILL
BE DEDUCTED FROM YOUR SCORE.

Points PAGE 2 PAGE 3 PAGE 4 PAGE 5 PAGE 6 PAGE 7
25 points 25 points 12 points 12 points 16 points 10 points

Score

Total Score:

1
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Evaluate the following integrals.

(1) (13 points.)
∫

dx
x2−4x−5 .

(2) (12 points.)
∫

x3

x2+2dx.
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Evaluate the following integrals.

(1) (13 points.)
∫

dx
x2−x−6 .

(2) (12 points.)
∫

x3

x2+2dx.
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Evaluate the following integrals.

(3) (12 points.)
∫ +∞

0
xe−x2

dx.

(4) (13 points.)
∫ 1

1
2

dx√
2x−1 .
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(5) (12 points.) Find the general solution of the differential equation( √
x

2 + y

)
dy

dx
= 1, x 6= 0

and express it as an explicit function of x.
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(6) (12 points.) In a certain nutrient culture, a cell of the bacterium E. coli divides into two
cells every 10 minutes. Let y = y(t) be the number of cells that are present t minutes
after 6 cells are placed in the culture. Assume that the growth of the bacteria obeys the
exponential growth model.

(a) Find a formula for y(t).

(b) How long would it take for the bacterial population to reach 600 cells?
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(7) (8 points.) The amount of some quantity at time t is y = y(t). This quantity increases at
a rate proportional to the cube root of the amount present. At time t = 0, the quantity is
100 units. Write down but do NOT solve an initial value problem whose solution is y(t).

(8) (8 points.) Suppose that a quantity y = y(t) changes in such a way that y′ = −ky4, where
k > 0. Describe how y changes in words.
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(7) (8 points.) The amount of some quantity at time t is y = y(t). This quantity decreases at
a rate proportional to the fifth power of the amount present. At time t = 0, the quantity is
70 units. Write down but do NOT solve an initial value problem whose solution is y(t).

(8) (8 points.) Suppose that a quantity y = y(t) changes in such a way that y′ = k
√

y, where
k > 0. Describe how y changes in words.
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(9) The differential equation
dy

dt
= k

(
1− y

L

)
y, k > 0,

models the change in the size y = y(t) of a population inhabiting an ecological system with
a carrying capacity of L individiuals.

(a) (5 points.) What are the constant solutions to this differential equation? Give the
mathematical reasoning behind your answer. What do these constant solutions repre-
sent in terms of the model?

(b) (5 points.) For what size of the population will the population be growing fastest?
Give the mathematical reasoning behind your answer.


