MATHEMATICS 1LS3 TEST 3

Day Class E. Clements, G. Dragomir, M, Lovrié
Duration of Fxamination: 60 minutes
McMaster University, 11 November 2015

First name (PLEASE PRINT): _ @O0LUTION S
Family name (PLEASE PRINT):
Student No.:

THIS TEST HAS 8 PAGES AND 7 QUESTIONS. YOU ARE RESPONSIBLE FOR EN-
SURING THAT YOUR COPY OF THE PAPER. IS COMPLETE.

‘Total number of points is 40. Marks are indicated next to the problem number. Any
non-graphing calculator is allowed.

USE PEN TO WRITE YOUR TEST. IF YOU USE A PENCII, YOUR TEST WILL NOT
Bl ACCEPTED FOR REMARKING (IF NEEDED).

You must show work to receive full credit.

Problem Points Mark
1 4
2 6
3 6
4 6
5 6
6 6
7 6
TOTAL 40
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1. Multiple choice questions: circle ONE answer. No Justification is needed.

(a)[2] Which of the following functions has/have no critical points?

D) fz) =3 -7 —8 Line —pwo cps

(I) f(z) =22+ 11

(IIT) f(z) = e~ ﬁa\mw%g o\aw%giv\ok =¥ Wo Cps
(A) none (B) T only (C) 1I only (D) III only
(E) T and IT @I and II1 (G) 1I and III (H) all three

(b)[2] Which of the following statements is/are true for the antiderivative of the function
given below? 5 .tj;

=¥ |
Ry =¥ 1) T Cudn ok

_ N2 3 /// . T oo= Lo

- LN £ 50 e \)\‘c.\\/\rﬁ Qhowg
B0 | omd e weed

Ao Ma\nw. (DVO‘(’“\‘RS

() Decreasing on the interval (1,3) X o Q* = AN
A\: £ O (II) Decreasing on the interval (2,4) v~
viis (IIT) Concave down on the interval (1,3) v/

AL R OGS
(A) none (B) T only (C) 1T only (D) I only
(E) I and 1T (F) T and 11T @H and IIT (H) all three
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2. Identify each statement as true or false, or yes or no (circle your choice). You
do not need to justify your answer.

(a)[2] P'(t) = 3P(t) - e ® is an autonomous differential equation -
e FATSE

(b)[2] /lntdt = % +C

v TRUE @
oot o
(D= b
(c)[2] If f/(2) = O then f(z) has a local extreme value at z = 2.

aprepn s x> TRUE @
K

0¥
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Questions 3-7: You must show work to receive full credit.

. . sinrzr—=x - O
3. (a)[3] Fllld :115%—353— — —

Q

L\_—\ WA bl k) —4 = °
NG T Ax* O

U —ain X O
= Lwm - cx

X0 0

itk -

= Bw 22 =4
=0 S 6

L Q%
. . _ (- = ALWA
(b)(3] Find fim 2'lnz = O+ ( o) eaor A
i
L .
= .9\¢M+ "
K20 7\-5
x4
= &(‘w\ k- — | = O
A

Continued on next page



MATH 1LS3 * Test 3 * 11 November 2015 Name:
Student No.:

4. The function e(t) = #%¢7% has been used to model the absorption of a drug (such as
morphine); ¢(¢) is the concentration (in milligrams per millilitre, mg/mlL) of the drug in the
bloodstream, and ¢ > 0 is time (in hours).

(a)[2] The function c{t) has two critical points such that ¢ > 0. Find them.
)= 28T LA S6R () 4_
=248 (A-3) 20 —p k=0 k73
(&N dme .- wo Sudh £ S

(b)[2] When does the concentration reach its maximum, and what is that maximum value?
Justify your answer.
o £
1

cw e T
Q—Uty | ~~% 5
e wox Wi &=tz (12, 20 winoles a & fuy
— (4 SR WS aavew)
wor e = (536 < (45 (&) = Yo % 00045

(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].

T | ey =goes
O O ———k Vg wain, ok £=0

A e = (0,002 (e s GU\A‘R.\)
| 2 20,045 _
Je* "SNB alemont, ak k=

walug & 0,049 MﬂJWL
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5. Consider the initial value problem f/(t) = 4t + 1, f(0) = 1.
(a)[3] Compute the first two steps of Euler’s Method with step size At = 0.5,
*,V\\_&_E“EV\’\"BJC —— \]0\\\JQ$ OQ'E

k&\“*&: "‘&\!\‘\*GLHA\&'E, | |
= Qo+ (FO0.5) Qppe Xt on S

YWo =4 Ly = & 40T =0.3
Ui = Yo HE)(08) =4t 0.5 = 45

b= terAT = éﬁ
e =ysr D) 05) <3
" >
(b)[2] Solve the given initial value problem algebraically, and find f(1).
L) 18 ek 4
leﬂ:& —s A= 04+04+C \ SO C=4
fuoe L) = octe+d
omd LA =4

(c)[1] What is the meaning of your answer in (a) in relation to your answer in (b)?

M2, 6 awn WMKAW\O}QW\ g ‘QL@JQ\
va H
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—(Zanyt
6. (a)[2] Find / MeE+nt gy = M g SR Lk
4. - ()t
~(\wy

=M +C

L NV O
(b)[2]Find/(1f$2+lg”’2) b = L § md*’\'g Nty Stgd‘ﬂ

L L .3
= Doychm ¥ + X+ o7 K +C

(c)[2] Describe the following event as an initial value problem (i.e., write down a differential
equation and an initial condition). Do not solve the equation.

A sample of dangerous bacteria, initially at the temperature of 15°C) is put into a —75°C
refrigerator. Let T(¢) be the temperature of the sample at time t. The temperature of the
sample changes proportionally to the square of the difference between the temperature of
the sample and the terperature of the refrigerator.

2
T = (TW-79))  k=toustud
T (V=15
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7. The change in the number of people infected with Ebola virus in Liberia in 2014 has
been modelled by the initial value problem

I'(t) = 10.5vt + 2¢7%% 1(0) = 26

Time t is measured in days, and ¢ = 0 represents 1 August 2014.
(a)[4] Find a formula for I(z).

T = { (loslx 20y dks

€
Pl A Q‘_"OA‘ X C
=405 5, ¥ L Ton

: ?J “‘&o—t
Zuos=7r = 22008 4

TEY=26 —% 26=0-20+C
SO Q:‘L\g

omd T = _;FQIQ____ 20 g

(b)[2] According to this model, what is the number of infected people on 11 August 20147
.

Round off to the nearest integer. ’L
2. -oAld \ |, t=10
TAy=4-40 - 20
~ 260
THE END



