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Do not remove this answer page — you will return the whole exam. No books or notes may be used. Use
the backs of the question papers for scratch paper. You may use a graphing calculator during the exam, but
NO calculator with a Computer Algebra System (CAS) or a QWERTY keyboard is permitted. Absolutely no
cell phone use during the exam is allowed.

The first part of the exam consists of 12 multiple choice questions, each worth 5 points. Record your
answers on this page by filling in the box corresponding to the correct answer. For example, if (a) is correct,

you must write
[o] [c] [d] [e]

Do not circle answers on this page, but please do circle the letter of each correct response in the body of the
exam. It is your responsibility to make it CLEAR which response has been chosen. You will not get credit
unless the correct answer has been marked on both this page and in the body of the exam.

The second part of the exam consists of four open-response questions and one bonus question. When
answering these questions, check your answers when possible. Clearly indicate your answer and the reasoning
used to arrive at that answer. Unsupported answers may receive NO credit.

1 [o] [o] [e] [e] ]
B (][] [

GOOD LUCK!
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Please make sure to list the correct section number on the front page of your exam. In case you forgot your
section number, consult the following table:

Sections # Time/Lecture Location Lecturer
001-010 | MWF 10:00 am - 10:50 am, CB 106 Alberto Corso
Section # Time/ Recitation Location TA
001 TR 08:00-08:50 AM, CB 339
Nicholas Arsenault
002 TR 09:00-9:50 AM, CB 339
003 TR 10:00-10:50 AM, CB 339
Katherine (Kat) Henneberger
004 TR 11:00-11:50 AM, CB 339
005 TR 12:00-12:50 PM, CB 339
Faith Hensley
006 TR 01:00-01:50 PM, CB 339
007 TR 12:00-12:50 PM, CB 341
Michael Morrow
008 TR 01:00-01:50 PM, CB 341
009 TR 02:00-02:50 PM, CB 339

Karen Reed

010 TR 03:00-03:50 PM, CB 339




1. For an aqueous solution of hydrochloric acid (HCI) the pH was found to be 4.18. What is the concen-
tration of hydrogen ions in this solution?

[Recall that the pH of a liquid is a measure of how acidic or basic it is. It is given by the formula
pH = —log[H*], where [H] is the concentration of hydrogen ions in the liquid and log = log;]
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2 Find the equation of the line parallel to the line given by the equation = — 7y = 15 and passing
through the point (2, 5).
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© y-5=1z-2)

(e)  None of the above




3. Consider the function f(z) =2z. If you evaluate and simplify the expression

f@+h) - f(z)
h

you obtain
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4. Which function below is equal to 577 p
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( a) 65:1:

(b) (In(2))°
(Q) 65 In(z)

(e) 5in(z)




4z + 3
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(Hint: First find a formula for f~1(z).)

% _ At e mand Ly o Ce JQ“ .

S xr—2-

(5% —2)=4x+3 <= °7%F —% — qat3
& S5y~ 4 - Bty & x(s*du,‘z():g*&

d

Possibilities: ~ ~+ ZL«
(a) 2t/5 - = ‘*};‘D“*—‘J/ ¥O “('Qﬁ@fﬂ
6 -2/5 J 4

(c) 4/5\ w{'ﬁa m—,,égf/&% NG

(d) -—3/4
()  None of the above PCK> - 5"(‘2 pa / |
SxX4 s /’70/“ /n

6. Suppose that f is a function of the form f(z) = Ae*® such that O WA ani
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7. The following log-log plot gives resting heart rates for various animals.
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The functional relationship between the mass M of an animal and its pulse rate P best describing the
above data is:

ohove data
(@ P rom |

= 3
(b) P =1,700- M2
(c)  P=-029M+1,700
(d) P =1,700-1070-29-M
(e) None of the above.

8. Find a formula for the general term a,, of the sequence
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9. The sequence {an} is recursively defined by

1 3
Apt1 = Zan + - ag = 2.

Find a, for n =1,2,3,4.
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10. Find all fixed points of the recursive sequence

pt+l =V Zan apg = 1

and use a table or other reasoning to decide which fixed point is the limiting value for the given initial
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cos(z) — 1

11. After computing the value of f(z) = for values of z close to 0, you conclude that
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12. Find the value of the limit
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13. If the graph of f(z) is

match the functions f(z) —2, f(z+2) and 2f(z) with the graphs below




14. When an new species is introduced into an environment there may be no natural predators. In this

case, the population may grow very rapidly. Suppose such an invasive species is introduced into a
region and the population is measured at several times.

Time in months | 5 10 15 20
Population |504 4,032 32,256 258,048

(a) Plot this data (as accurately as possible) in the semi log plot below.

109

—
105 ?:/ e e —— Gt oo s Compoeen o /,w”‘ -

S 2 R— —

o) I N I N E—

102

10!

100

0 5 10 15 20 25

(b) Find a functional relationship between population and time.
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15. The urination speed of animals increases with the body mass of the mammal. Yang et al. (2014)

made the following measurements of urination speed (u, measured in ml/s) against animal body mass
(M, measured in kg):

Animal M (kg) u (ml/s)

Cat 4
Dog 20 16
Cow 600 550

It is believed that there is a power-law relationship between urination speed and body mass, namely

u=C- MP

for some constants C' and p.

(a) Using the given data, plot the corresponding relationship between M and u in the loglog plot
below.

(b) Using the given data, estimate the parameters C and p.

(c) Estimate the urination speed u for a human adult (you can assume that M = 80 kg).
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16. (a) (5 pts) Find the limit as n tends to oo of the following explicit sequence. Justify your answer
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(b) (5 pts)-Whri irst five terms of the recursion

s1=1 Sp=48,-1+2 for n>2.
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- Bonus. (a) (5 pts) Compute: lim

vh+1-1
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4 — z>1

After having drawn the graph of f(z), compute:  f(1), liril f(z), l_lgl+ f(z), C%1_>m1 f(z).
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