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THIS TEST HAS 8 PAGES AND 6 QUESTIONS. YOU ARE RESPONSIBLE FOR EN-
SURING THAT YOUR COPY OF THE PAPER IS COMPLETE. USE A PEN TO WRITE
YOUR 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 fx991MS or Casio £x991MS 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.
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1. Multiple choice questions: circle ONE answer. No justification is needed.

(2)[2 /12(—1—3)2dm
(A) 0 (B) —1/2 ©) -1/3 1;2
(

(E) 1/3 (F) 3/2 G) -3/2 T 2/3
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(b)[2] In the graph below, the area of A is 4, the area of B is 6 and the area of C is 1 (in
some units squared}. Identify all correct statements.
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(1) /:f(m)d;c:—}/ (ID) f382f($)da:=—5x (I1I) f37(f(:z:)+3) de=6_,

(A) none (B) I only (C) II only (D) III only
(E) L and I @1 and I (G) 1 and TIT (H) all three
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(c)[2] Which of the following definite integral(s) is/are positive? (Hint: Think! No need to
calculate the integrals.)

(1) f: Ccos m@m (I1) /03 cos a@m (I1T) /04 cos d@

(A) none (B) I only (C) II only (D) I only
@1 and TI (F) I and TII (G) II and TII (H) all three

(d){2] The average value of f(z) = sinz on [0, 7] is

(A) 0 (B) 1 (©n (D) n/2
(B) /4 D% () 1/n () 7/8

(e)[2] Which of the following improper integrals are convergent?

M fl oo:z:_l'sdy (I1) flmm—ldx?( (I flwm-o-” azX

(A) none (B))X only (C) I only (D) 11I only
(E) I and II " (F) I and III (G) II and III (H) all three
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2. True/false questions: circle ONE answer. No justification is needed.

(a)[2] P(t) = 9e™!* is a solution of the initial value problem P'(t) = 0.9P(t), P(0) = 10,
N TRUE  (
Y =09

09 =RA I+

6
(b){2] It is known that ./1 f(z)dz = —10. Thus, f(z) < 0 for all z in [1, 6).

48 TRUE @
CouMd Vb\/ 6

be 4

(c)[2] The left and the midpoint Riemann sums of f(z) =z /3 on [2 satisfy M5 < Lis.
F) FALSE
b A \

\CQ«VS‘. "Q WY S A
Aecy &O\Si\(\b QV\O}“W\
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Questions 3-6: You must show correct work to receive full credit.

3. In December 2016, there was a notable increase in influenza cases (caused by the H3N2-
like virus) in Winnipeg. Some researchers suggested that the number of influenza cases in
Winnipeg could be modelled by

I'(t) = 240e % — 40e 708

where ¢ is time in days, with ¢ = 0 representing 12 December 2016. On 12 December 2016,
there were 230 reported cases of influenza in Winnipeg.

(a) [2] Estimate the number of influenza cases in Winnipeg on 14 December 2016 using
Euler’s Method with a step size of At = 2. Round your answer to the nearest integer.

to=0 Jak=2 152230 | 42 Dec

44 Dec vdh\bﬁﬁ=2.rmmm&.Wt“mu&v“e%kwt
L= ook =2
T.= T + T, At =230+ 200-2 =830
S THR) =240 ~4%0 =200

(b) {3] Find a formula for I(t) algebraically and use this formula to find the actual number
of influenza cases in Winnipeg on 14 December 2016. Round your answer to the nearest
integer.

T = {(u0 €OF% Ly ¥ Yak

~0Sk -08&%
= -LR0 T L0 A

T)= 250 = 1% = ~u804+S0+ L
o C=660

- —0Rkk
Aaus I(H:—\«BOQ_OSt LSO’ + G060

ond () = - L\goéﬁt +50< 4660

2 HUMG, & k4 (ocw L93)
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4. (a) [2] Find an approximation of the area of the region below the graph of y = Inz and
over the interval [1, 3], using a Riemann sum with 4 rectangles and right endpoints. Round
your answer to three decimal places. Sketch the function and the four rectangles involved.

1y S QJ\/\%’)

~ 4 SSF

3
(b) [3} Find the exact area of the region in part (a) by evaluating .[1 Inz dx. Round your
answer to three decimal places.
——

% U= ax v—au\=:ﬂ§
g Q-*/\)kd\)(: { \
i

V=A —m y=x

= U\l-—g\m\&\(: XQN\X"-S &-&X = %LA%“X +C

&11 QN\X A\X ot Q( SlN\ X *XB \E = CE)QN\?)"'?)\ ‘O%*i)

=h DL XA 13C
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5. (a)[3] Sketch (shade) the region bounded by the graphs of y = v/z, ¥y = 1, z = 0 and
z = 4. Set up, but do not evaluate, the formula for its area. Your formula should not
include absolute value.

b A %9&

P%:&

mmﬂMMWﬂ

4 -

{ L ¥
A L

A= (1= dx+ § (Tx =) dx
Q A

(b)[4] Set up a formula for the volume of the solid obtained by rotating the region in part
(a) about the y-axis. Your formula should not include absolute value. Do not evaluate
the integral.

A 2

V=l Y- (6 Ay e oty

0 - A
v (g e Clegddy)
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6. A blood concentration of acetaminophen (common pain reliever) higher than 200 meg/mL
(micrograms per millilitre), reached 4 hours after ingestion, is known to increase the risk of
liver damage. Even without taking a medication, a small amount of acetaminophen can be
found in the body; consequently, we assume that the initial concentration is 8 meg/mL.
(Source: University of Rochester Medical Centre.)

Suppose that the concentration of acetaminophen in the blood of a patient, when following

a certain protocol (such as after a minor surgery), changes according to ¢/(£) = 40.2te%1¢",
measured in mcg/mL per hour. The dosing protocol (ingestion) starts when t = 0.

(2) [3] Find the indefinite integral f 40.2te~01%" gt.

U = —0 AR Ay
% dujpg =-02% —¥ Lok = —o\o_.i

]

- v Ay ~0.A4-
102 { & AL =gt s

(b) [2] Determine whether a patient, subjected to the dosing protocol described above, faces
an increased risk of liver damage.

week R 2

-0 Ak
Compule  ClY) cp=-whe *C
Clo)=& — cl)=-10te  +299
04y
30 clyy=-20te +209 x16R\4L < 200

NO

e o]
(¢) [2) What does the integral f 40.2te 01 gt represent, and what are its units?
0 N

VR o & Chowmee
Es R okl Invangd. wh e beditn
owide:  wmea /il

THE END



