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S0LL TIONS

THIS TEST HAS 8 PAGES AND 6 QUESTIONS. YOU ARE RESPONSIBLE FOR EN-
SURING THAT YOUR COPY OF THE PAPER IS COMPLETE. USE PEN TO WRITE
YOQUR TEST. IF YOU USE A PENCIL YOUR TEST WILL NOT BE ACCEPTED FOR
REMARKING (IF NEEDED).

Total number of points is 40. Marks are indicated next to the problem number. Calculator
allowed: McMaster standard calculator Casio fx891MS or Casio fx991MS PLUS or lower
Casio which has two lines of display and no graphing capabilities.

EXCEPT ON QUESTIONS 1 AND 2, you must show work to receive full credit.

Problem Points M;k
1 10
2 6
3 4
4 7
5 7
- ) -
TOTAL 40
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1. Multiple choice questions: circle ONE answer. No justification is needed.

{a)[2] The average half-life of acetaminophen (active ingredient in tylenol) is 2.5 hours.
Assume that a patient is given a dose of 1000 mg of acetaminophen.

Identify all correct statements.

(I) After 5 hours, 250 mg of acetaminophen is left unabsorbed in patient’s body. \/
(II) After 2 hours, 450 mg of acetaminophen is left unabsorbed in patient’s body. A
(IIT) After 10 hours, less than 100 mg of acetaminophen is left unabsorbed in patient’s body../

(A) none (B) I only (C) II only (D) IIT only
(E) I and 11 @1 and 111 (G) II and 111 (H) all three

Aono 500 230 A0S 625
0.SWg 2.S 15 2 Slws

{b)[2] The resistance R of the flow of blood through a curved blood vessel {assumed to have
the shape of a cylindrical tube) is given by

Kiy?

R= 4

where { is the length of the tube, d is its diameter and 4 > 1 is the curvature. The positive
constant K represents the viscosity of the blood (viscosity is a measure of the resistance of
fluid to stress; water has low viscosity, honey has high viscosity).

Identify all correct statements.

(I) If the curvature v doubles, then the resistance R doubles X

(II) If the viscosity K doubles, then the resistance R doubles.

(III) If the diameter d doubles, then the resistance R increases 2¢ = 16-fold. )(

(A) none (B) I only @II only (D) III only
(E) Iand 11 (F) T and III (G) II and III (H) all three
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(¢)[2] What is the domain of the function f(z) = In(5 — z) + logo(z + 2)?

(A)z <0 B) z < -2 Q) z<5 (D) z < ~2 and z > 5

(E)-2<z2<0 @—2<m<5 (G)o<z<5b (H)z < -2and z >0
M (9-%X) —% 9~X70 —¥ k<5 3 —
bggOA+D) = X270 —% X727 T

(d)[2] Identify all correct statements about the function f(z) = ';’"Z—;i

(I} f(z) is continuous at z = 0. v’
(II) = —1 is a vertical asymptote of the graph of f {:cjl)(
(III) y¥ = 1 is a horizontal asymptote of the graph of f(z). \/

(A) none (B} I only (C) 11 only (D) II1 only
(E) I and II @I and II1 (G) IT and III (H) all three

(e}[2] The formula (adapted from M. Benton and D. Harper, Basic Palaeontology)
Sk = l_:[il.OST Sp0.$4

relates the skull length, Sk, of a larger dinosaur to its spine length, Sp, at the time of death
T.

Identify all correct statements. h/\ QXL = 0 -08 T+ 08" MSP
(I) The semilog graph of Sk as a function of Sp is a line. )(

(IT) The semilog graph of Sk as a function of T is a line. \/

(ITII) The double log graph of Sk as a function of Sp is a line. \/

(Note: It does not matter whether In or log is used.)}

(A) none (B} I only {C) II only (D) III only
(E) I and II (F) I and III @[I and III (H) all three

Continued on next page
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2. True/false questions: circle ONE answer. No justification is needed.

(2)[2) The formula H = Mz+4, where M is a constant, represents a proportional relationship

between H and z. L -
TRUE .‘ﬂﬁ
Qau\m\‘ (g.\ e

(£ vion-ww)

(b)[2] An oscillatory input (intensity function of a group of spiking neurons} is given by the

formula A1(£) = vo + @ cos(27 fin(t + d)). The period of A;(t) is fm- __
p

{
Zly Q\m ‘(:W\

e =

(c)[2] The limit iir% e = 1' is a real number.

_ Om.___l @ FALSE
T
Sk <

gp—

i.

U\(BS'&\\\V\‘ YW\
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Questions 3-6: You must show correct work to receive full credit.

3. The visibility index tells us how clearly we can see an object submerged in water. In
saltwater, the visibility index is given by the function

1.75

vd) = 079+ m(8.3d + 2.61)

where d is the depth in metres, 0 < d < 50 (so d = 0 labels the surface, and d = 3 is 3 m
below the surface).

(a)[1] State (in one sentence) what question related to the visibility index is answered by
finding the inverse function.

W W' know e WK kg tnden what )t
oowsvm&kwé At 7

{b)[3] Find the inverse function of »(d). =Y <o \\;Q QN’ (i

0. F AV 4y W (8AA+26L) = L5
(35 - 033V
vV

AFS~0. 719V
QA3 42,6 = < VY
&\:"6"03‘%\_/

4
::2’ &:L(Q’ v "‘Q\Q;)

\_—-“v—"
Coun Vg2 W HRY e -0:30
oS

L
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4. (a)[2] What is the domain of the function f(z) = 9.71 — arcsin(2z — 5.4)7

69_4 2x —a9M &l

LY < 2x 56
Nty £%.2 Sy C’)..Q_‘?\.’Z:l

(b)[3] The body mass index is defined as BMI=m/h? where the mass m is in kilograms and
the height h in metres. Find a formula for the body mass index in the case where the mass
is in kilograms, but the height is measured in centimetres.

oW Tl ow Leal
BMT = W [ = \no. %00) T ow* ]
A wTegld
ToA0t W Tew]
w LY
W Tewt]

fthue BMT = ’&0

(c)[2] Consider the deta~in-the table. Which coordinate system (the usual zy-coordinate
system, semilog oA double-log) % the most suitable to represent this data set? Why?

0.’:)5 i cLOU\)\x '—\f%

0.1 18

R

2500 | 0.0029 Qxe \M‘l WA "\{N\M%Ok e
Qizes of nUwhng

Continued on next page



MATH 1183 * Test 1 * 1 October 2018 Name:
Student No.:

5. (a)[3] Consider the formula for human population growth

7
P(t) =443 (g + arctan t 007)

42

where t is a calendar year and P(t) is in billions. Find the range of P(t). Based on it, state
the maximum world population (two decimal places suffice) predicted by this model.

vomgR ol anckow k‘&?}:ﬁ —u (-5, 7T S

e A 3 voncha - —9 (0,w)
e A B — (0, ko)

R \ \\\ =LA N A2
POt WovEk PEOTIATT Wwillion

{b}[4] A population of river sharks (freshwater sharks) in New Zealand changes periodically
with a period of 12 months, and is measured at the start of each month. In January, it
reaches a maximum of 12,600, and in July it reaches a minimum of 5,800. By selecting an
appropriate trigonometric function, find a formula which describes how the population of
river sharks changes with time.

Qo Goe(‘%{)

> Ot 2 = AL 60(3l +5 800

4 =0 k=6 +=\2 - 9,200
Cey () Qoaw) pomp\ihda = (2,600 - %200
=3400

D) = 900 + 3K00 - ws (F+)
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6. (2)[3] Find Jim (ln(2:r3 +4) - In(z® + 23 + 2)) or else say that it does not exist.

4y
FA XIARZAQ L

\seconse
o 23 4y

Xt AL 2w Y3

e—:ﬂ

(b)[3] Identify all « for which the function f(z) = is continuous.

r be_x—&() =0

omd X ¢ 5-miQ

F\w\c&\'w\ . X =0

s R —p
(— 0,0 and (0,2-tmto] e

ovt (=@, h=mA0) omd wot X=0

THE END



