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Calculus for the Life Sciences I

MAT1330 B Instructor: Elizabeth Maltais

Wednesday, November 8, 2017 Test #2

Duration: 75 minutes

Family Name:

First Name:

Student Number:

†Signature:

† By signing above, you acknowledge that you have carefully read,
understand, and will comply with the following instructions.

INSTRUCTIONS

• This is a 75 minute closed-book exam; no notes are permitted. Except
for Faculty-approved calculators (models: Texas Instruments TI-30* and TI-
34*, Casio FX-260* and Casio FX-300*), no electronic devices are permitted:
no cell phones, no smartwatches nor related devices of any kind are permit-
ted. All such devices, including cell phones, must be stored in your bag
at the front of the classroom for the duration of the exam.

• Read each question carefully.

• Questions 1 through 7 are multiple choice, worth a total of six points plus one
bonus point. Record your answers to the multiple choice questions
in the boxes provided.

• Questions 8 through 10 are long answer, with number of points as indicated.
You must show your work, your work must be legible and well-
justified, and you must record your answers in the spaces provided.

• Where it is possible to check your work, do so.

• Good luck!

For picking up your graded test: Circle the DGD you will attend
to pick up your test (whether you are registered or not).

# : DGD1 DGD2 DGD3 DGD4
Day : Tuesday Wednesday Wednesday Thursday
Start time: 10:00 AM 1:00 PM 1:00 PM 11:30 AM
Room : TBT 070 LMX 390 STE J0106 FTX 361
TA : Andrew Zhe Andrew Zhe

VERSION A

SOLUTIONS
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1. (1 point) If f(x) = e

x arctan(x), then f

0(1) =

A. 0

B.
⇡e

4

C.
⇡e

4
+

e

2

D.
e

2
� e⇡

E. 1

F. e

Your answer:

2. (1 point) Which of the following is equal to the derivative of f(x) = 2sin(x) ?

A. 2sin(x) cos(x)

B. ln(2)2sin(x) cos(x)

C. 2cos(x) sin(x) ln(2)

D.
2sin(x)

ln(2)

E. 2sin(x)

F. sin(x) cos(x)2sin(x)�1

Your answer:

3. (1 point) Which of the following is equal to the derivative of g(x) = ln(exx3) ?

A.
e

x

x

3

B. e

x ln(x3)� 3ex/x

C. 3x2

e

x + x

3

e

x

D. (3x2 + x

3)ex ln(exx3)

E. 1 + 3/x

F. 3/x

Your answer:

o

Fkkexarctank )te×(¥×z) C
,

fkltearctanalte '(tt)
=el"E) + ekzl

⇒y=(ln2)2sin×(cosx) B

o

gK)=ln(e×Hln(×3) E

=Xt3ln×

94×1=1+34×1
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4. (1 point) Suppose f is a function and, for all x in the domain of f , we know that

tan
�
f(x)

�
+ f(x) = x

2

What is f 0(x) ?

A. f

0(x) =
2x

sec(x) tan(x) + 1

B. f

0(x) = 2x� sec(x) tan(x)

C. f

0(x) =
2x

sec2(x) + 1

D. f

0(x) =
2x

sec
�
f(x)

�
tan

�
f(x)

�
+ 1

E. f

0(x) = 2x� sec2
�
f(x)

�

F. f

0(x) =
2x

sec2
�
f(x)

�
+ 1

Your answer:

5. (1 point) Which of the following is the equation of the tangent line to the graph of

f(x) = x

1/3 � 16

x

at the point (8, 0) ?

A. y =
16

3
x� 128

3

B. y =
1

3
x� 8

3

C. y =
2

3
x� 16

3

D. y =
1

3
x

1/3 +
16

x

� 8

3

E. y = �2

3
x+

16

3

F. y = x� 8

Your answer:

o
tanlfk ) )tf(x)=x2 F

⇒ SEEGKDF 'K ) tf 'K)=2x
⇒ f ' A) [SEEGKDH ]=2×
⇒ f ' ( × ) = 2-

SEEGKDIT

i.1=3×43-16654 =

ztrxp
+ ¥ B

ftstztsfp+8¥ = # + fET=÷a+¥= Yz=3
Now y -0=34 - 8) ⇒ y=fx - §
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6. (1 point) If h(x) =
p
e

2x + x

3 then

A. h

0(x) = e

x +
3

2

p
x

B. h

0(x) =
2e2x + 3x2

2(e2x + x

3)

C. h

0(x) =
2e2x + 3x2

2
p
e

2x + x

3

D. h

0(x) =
1

2
p
e

2x + x

3

E. h

0(x) =
1

2
p
2e2x + 3x2

F. h

0(x) =
2e2x + 3x2

2
p
x

Your answer:

7. (1 point) Suppose we are given

f(x) =
�3 + 6x� x

2

x

, f

0(x) =
�x

2 + 3

x

2

, f

00(x) = � 6

x

3

.

Which one of the following statements is true of the number x = �
p
3 ?

A. It is not a critical number of f , but f has an inflection point there.

B. f has a local minimum there, but it is not a global minimum.

C. f has a local maximum there, but it is not a global extremum.

D. f has a local and global minimum there.

E. f has a local maximum and a global minimum there.

F. It is neither a critical number nor an inflection point of f .

Your answer:
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8. (1+3+1=5 points) In this question, you will use the definition of the derivative to find
the derivative of a function, and then you will check your answer using the quotient rule.

(a) Give the definition of the derivative of a di↵erentiable function f(x).

Answer: f

0(x) =

lim

(b) Using the definition of the derivative, find the derivative of f(x) =
2x

3� x

.

(c) Compute the derivative of f(x) =
2x

3� x

using the quotient rule.

fkth ) - f ( × )

h→O

hftxkhksno
3'¥#thJ - ¥x

h=lxgg(2xt2h)(3*)-2x(3#h)hB#h)(3
- N

qq.co/t2x2t6h-2ih-6xt2i2t2xhh(3-x-hX3A)=qismohes-x6h#x=lqmfo

(3¥h)ts#
= 6
( 3*0×3 - × )

= 6
AM

f 'H=2Bt¥E¥I=6tE¥e=¥xp
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9. (2 + 2 + 1 = 5 points) A population of snails for a nice restaurant grows at a logistic
rate, and is harvested regularly. Denoting the fraction of snails harvested each month by the
parameter h, the DTDS governing the growth of this population is given by

N

t+1

= N

t

(4.2�N

t

)� hN

t

,

where t is in months, N
t

is the population (in thousands of snails) at time t, and 0  h  2.

(a) Find the equilibria N

⇤ of this system, showing your work below. Your answers may be
formulas using the parameter h.

N

⇤ = and N

⇤ =

If you were unable to answer (a), use the (incorrect) formula

4
17 (4 � 3h) for N⇤

in parts (b) and (c).

(b) The positive equilibrium N

⇤ is stable, and the long-term equilibrium harvest S is S = hN

⇤.
Using your formula in (a), find the value of h that maximizes S, justifying your answer with
Calculus.

Optimal value of h:

(c) Find the maximum value of the equilibrium harvest S that the restaurant can expect.

Maximum value of S:

0 3.2 - h

N=f(N)
N=N( 4.2 - N) - HN

0=4 .2N-N2-hN-N

O=N( 3.2 - N - h )

⇐ 0 ¥=32-h

1.6

[O, 1. 6) ( 16,2 ]
S '(h)=hN*=h( 3.2 - h ) =3 .2h-h2 STi¥§f9)<O
Now find critical # sofslh )

. @

544=3.2 . 2h solve 0=5 '(h ) y , y
0=32 ' 2h

since yield increases for 01h46
2h - 3.2 thendecreasesforh > 1.6

,
itfollows

h=t6 thatsaltainsaglobalmaximum
when 4=1.6

2.56 $( 1.6) =3 .2( 1.6) -1.62=2.56

Cinthousandsofsnails )
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10. (8 points) We would like to sketch the graph of y = f(x). We have computed for you:

f(x) =
x

x

3 � 1
, f

0(x) =
�2x3 � 1

(x3 � 1)2
and f

00(x) =
6x2(x3 + 2)

(x3 � 1)3
.

Fill in the answers to each of the following limits.

lim
x!1

�
f(x) = and lim

x!1

+
f(x) =

lim
x!�1

f(x) = and lim
x!1

f(x) =

Complete the following tables and then sketch the graph of the function
using this information. Round your answers to three decimal places.

Critical numbers of f :

Broken domain
(intervals)
Sign of f 0(x)
on interval
Behaviour
of y = f(x)

Inflection point candidates:

Broken domain
(intervals)
Sign of f 00(x)
on interval
Behaviour
of y = f(x)

On the following page, sketch a graph of the function y = f(x). Mark all critical points
and inflection points; indicate all asymptotes with a dashed line.

- oo oo

0 0

Tofind critical # SSOIVCO 't 't ) 0=-2×3-1
0=-2×3-2 2×3=-1

KHP ×3= - yz
⇒ 11=35-0.5 = -0.794

×= -0.794

tqgo.794.DftO.79@4.D|
(1¥INC .T SPEC . IDEC .

LOCAL MAX

@ (-0.794,0-529) vtA×=l
Tofindtp candidates

, Solve 0=f" K ) ⇒ 0=6×4×3+2 )
¥3

⇒ 0=6×4×3+2 )
4 x

×=0 ×= -352×-1.260
×=0 and Xx -1.260

to
,
-1.260 ... ) tt 260,0 ) (0,1 ) (1) of

co¥tvE|cgno¥ne↳no¥n¥COYNE
T 4

IP @ (-1.260,0-420) V.A. X=l
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On this page, sketch a graph of the function y = f(x) from Question 10.
Mark all critical points and inflection points; indicate all asymp-
totes with a dashed line.

VA

.
critical #

(-0.79%0.529) /

±pg ,

,ggayq••gay
,
(

ty¥¥ •) 1

,

±¥=

I:
VA.

11=1


