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1. Multiple choice questions: circle ONE answer. No justification is needed.

()[2) T f(z) = "), then f'(0) =

(A)O (By1 (C) 1
(E) n/4 (F) —= (G) —m/4
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(b)[2] The graph of the second derivative f”(z) of a function f(z) is given. Which statements

is/are true?
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(I) z = 4 is a point of inflection of f (:B)X ,Q- N k

(IT) The graph of f(z) is concave up on (1,4)
(III) & = 1 is a point of inflection of f(z)

(A) none (B) I only (C) 11 only (D) III only
(B) T and 11 (F) T and 111 (G)11 and I (H) all three

Continued on next page



MATH 11.83 * Test 2 * 30 October 2017 J Name:
Student No.:

(¢)[2] It is known that the function f(z) is defined for all real numbers, and its derivative is

_ — 2z
(—?4—%. Find all its critical points.
-

(A) no critical points (B) 0 only (C) 3 only (D) 4 only
(E) 0 and 3 (F) 0 and 4 @3 and 4 (H) 0, 3 and 4

given by f/(z) =

Q\:D N K=Y

,Q\o\/wz —% A=k
o)
. 3
@Rt = Qw =4
DO
(A) 0 (B) oo OF (D) 1/2
(E) 1/3 ' (F) 1/4 (@) 1/6 (H) —co
(-0 %
o X G —F =l (X)) =0

e¢)[2] lim zlnz = (L\W\
@1 fim, Syt = Lehg® — A X% 0%
A

) X*
Do (B) 0o () 1 (D) —1
(1) 1/2 (¥) ~1/2 (@) 1/4 (H) —oo
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2. True/false questions: circle ONE answer. No justification is needed.

(8)[2] If f(x) has a relative maximum at z = a, then f(z) must satisfy f'(a) = 0.

ké- TRUE
rp could be T A

m‘h—
\ V L

o X

(b)[2] If f(m) = g(z)h(z), then by the product rule, f"(z) = ¢"(z

=9 \«\%&\r\\
Cm =g hrgbral' g

bR 2

(¢)|2] The formula flblﬂ}) € h_ © = e? is correct.
s;i{ . NO
s | B0 1)
I"‘ . . E—— \
”Q(L‘L\ 'le' Q.;/M\l\ — QQ- P
' Y=, Q{w\ W - = —(‘ @-3‘”’ e W A=2
W0 2

o
= L
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Questions 3-6: You must show correct work to receive full credit.

3. (a)[3] Let h(z) ;x sin (f(z)) . The graph of f(z) is a line shown below. Find A/(5).

Y A
| W = A4 ws(Fod)s £
\
N —ly (G)= AT ca L) £'©)
| A ={+ ws\o) ’("%)
1 5 x" - L A
) s

(b)[3] Find ¢/ (0), if aresin(zy) = ® +-y* — 1, and y(0) = 1.

o (X\a (tﬁﬂ%\ = 3% —\c’l\a\&

K=0\ _y A(A*O)=O*TY

s \
0
\S__._._..
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4. (a)[3] Find the relative maximum of f(¢) = Ate™? and the value of ¢ where it occurs.
(Your answer will contain A and §3.)

Py = A eI
= A& (A-pY) =0

S~

L
0 A-pA=0 —® *h“—'“g

A (&, “V""LT%S = EES:A
"Q'(“@‘: A p;\“’“ ® Re

(b)[2] The following graph is taken from Modeling of pharmacokinetics of cocaine in human

reveals the feasibility for development of enzyme therapies for drugs of abuse. C.(3. Zhan
and F. Zheng. PLoS Computational Biology. 8.7 (July 2012).
0,003 .
0.002751

5

Concentration (M}
£
g

“

g5 "G T 5 80
Time {min)
You need to find a formula for the concentration as a function of time.

Going through your textbook, you notice that the graph of f(t) = Ate Pt (with A > 0 and

(3 > 0) matches the shape of the given graph. Using your answer to (a), identify the values
of # and A, and write the formula for the concentration.

m}——zs —4 Q:\f:?@\{)_

DN
A 0001Es —» A=Pe(D003S) = 0,004468 % 0.0045
< -
5 g0 M= 00045 & £

Continued on next page




MATH 1LS3 * Test 2 * 30 October 2017 Name:
Student No.:

5. (a)[3] In the article Migration behaviour of grizzly bears in Northern British Columbia:
contribution to a modelling approach. G. Brown et al, Bear Science 4 (June 2012), we find
the formula

P(t) = arctan(1.67t) +4.71
where ¢ represents time.

Next, we read “initially, P(t) ~ 1.67t+4.71, which gives a linear relationship.” Explain how
linear approximation can be used to verify this statement.

PO R P(o) +BO)% g— Garowe .
1 WA

To)= owelm® 4 WFL =Y L FReunaiA -

LY = A 4 G “‘@‘K‘(D\)zz& (A

Hags D) R WFAL A GTFE

(b)[3] The linear model for the ratio S of cancer cells surviving radiation treatment states
that

S(z) = e—eath
where a and b are constants and z is a radiation dose. This formula is sometimes simplified
using a quadratic approximation near z = 0. Find that approximation.

W\
L*T@m=5uwwﬁ®x*%§%3
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6. The function c(t) = t2¢7 has been used to model the absorption of a drug (such as
morphine); ¢(t) is the concentration (in milligrams per millilitre, mg/ml) of the drug in the
bloodstream, and ¢ > 0 is time (in hours).

(a)[3) The function c(t) has two critical points such that ¢ > 0. Find them.
Ay= 24 € 48 €55 (-6 &
=0 (A-2%) =0 —b £=0,4=3

(b)[2] Give a precise statement of the Extreme Value Theorem.
\© —QUQ cowhnu DUQ) cie_Q\,\g& OV 00 Mot \\M\{N sl EC‘\\Q,:l
e £00) ho® an ods e, anndh oo aloSmin - un Ca ]

(c)|2] Find the absolute maximum and the absolute minimum values that the concentration
c(t) reaches during the first hour after the drug is administered, i.e., over the interval [0, 1].

Loy o X
ﬁ:ﬁm;’ _Q)k,_\) 'L R -
&l’l) . ( %) <~ T (2) o& ~ 0045
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S __'_ . &_
4 <" =~ 000
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NENEY: -~ A
6(\0%— VWARY, » oXx 'E::% _)\IO\\UQ.. (_\“3\ 0.0 4D W\%{W\L

Qs vain. ok £ =0 valye €lo) =90 W\&\w\\_

THE END



