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TEST #1 (VERSION 1)

19:00 — 20:15, October 6, 2009
Dr. Protas (C01), Dr. Kovarik (C02), Dr. Yapalparvi (C03)

e This text paper consists of 6 pages (including this one). d@uresponsible for ensuring that
your copy of the test is complete. Bring any discrepancy &odttention of the invigilator.

e There are 16 multiple—choice questions worth 1 mark eaclpénbmarks).

The questions must be answered on the COMPUTER CARD with aRHBCIL.

Marks will not be deducted for wrong answers (i.e., theredpanalty for guessing).

Only the McMaster Standard Calculator Casio FX991MS isatit

Computer Card Instructions

NOTE: IT IS YOUR RESPONSIBILITY TO ENSURE THAT THE ANSWER SHH IS
PROPERLY COMPLETED: YOUR EXAMINATION RESULT DEPENDS UPONRPPER AT-
TENTION TO THESE INSTRUCTIONS

The scanner, which reads the sheets, senses the shadebyatieeis non-reflection of light. A
heavy mark must be made, completely filling the circular Baplith an HB pencil. Marks made
with a pen or felt-tip marker will NOT be sensed. Erasurestesthorough or the scanner may
still sense a mark. Do NOT use correction fluid on the sheetsNDT put any unnecessary marks
or writing on the sheet.

1. Print your name, student number, course name, and theird#ite space provided at the
top of Side 1 (red side) of the form. Then the sheet MUST beegign the space marked
SIGNATURE.

2. Mark your student number in the space provided on the give8ide 1 and fill in the corre-
sponding bubbles underneath.

3. Mark only ONE choice from the alternatives (A,B,C,D,Edppided for each question. If there
is a True/False question, enter response of 1 (or A) as Tnae2 éor B) as False. The question
number is to the left of the bubbles. Make sure that the nurab#ire question on the scan
sheet is the same as the question number on the test paper.

4. Pay particular attention to the Marking Directions on fitwen.

5. Begin answering questions using the first set of bubbleskead “1".

See Figure on the next page for additional information omglcomputer cards.
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Sample of how to fill out the computer card
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1. We define in MATLAB the following two vectors:
>> a=[7;2;-9]; b=[0;-1;3];

The inner (scalar) product of the two vectors can be compuattdthe following command:

(a) a*b (d) prod(a, b)
(b) a*b’ (e) none of the above
(c) a' *b

2. Which of the following statements is true:

(a) the equatiory(y — 1)dx— (x+1)dy=0is (d) the equatior%{ = |x| is not linear iny

linear iny, but not linear inx,
(e) none of the above

(b) the equatiory(y — 1)dx— (x+1)dy= 0 is
linear inx, but not linear iny,

(c) the equatiory(y — 1)dx— (x+1)dy=0is
linear both inx and iny,

3. The functiony(x) = m whereC is a constant, satisfies the differential equation
%(’ = sin(x)y?. The solution of the initial value problem correspondingtte initial condition

y(0) = 2/3 is defined on the interval

(@) 0<x< & (d) 0<x<%
(b) 0<x< & (€) 0< x< oo
(c) 0<x< 3

4. You are given the equatic%’{ =y(1-vy). Assuming tha€ is a real number, determine which
statement is true:

(a) all solutions of the equation have the form  (d) all non—constansolutions of the equation

y(t) = e have the forny(t) = 2=,

(b) all non—constansolutions of the equation (e) none of the above

have the formy(t) = -+,

(c) all solutions of the equation have the form
y(t) = 1+(::L<-:r !
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5. Which of the following directions fields corresponds te #guatio
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2. Then, the

y(0)

1

(e)
= ey
=x3+cx

(d) 0
(e) -3
(f) None of the above

(@) y=%+c

0is (HINT — do not attempt to solve the equation!)
(d)y

x3is

15

05

)

d

(

-15
3
% 4cx

@ y= §+cx

(b) —e
(b) y=% ¢
©y

()

6. Lety(x) be the unique solution of the initial value probleﬂil
second derivative of(x) at the point
@ 3

7. The solution of the equatioty —y



MATH 2203 — Fall 2009 5

8. The solution of the initial value problefd + cogx))y’ — (sin(x))y = 2x, y(0) =1 is

() y = —2xCot(X) + gz +2 (d) y=2x—tan(x)+1
2 _ _X%42

b) Y= g (€) Y= T
24l (f) None of the above

(C) y= 1+cogx)

9. The number of bacteria in a liquid culture is observed toagat a rate proportional to the
number of cells present. At the beginning of the experimeatd are 10,000 cells and after
three hours there are 500,000. How many will there be appratély after one day of growth
if this unlimited growth continues?

(a) 334x 10° (d) 4x 1033
(b) 39x 10 (e) None of the above
(c) 3.76x 10?4

10. Determine the solution of the initial value probléf= 0.08P (1— &), P(0) = 100. The
approximate time required for the population to reach 900 is

(a) 10125 (d) 549
(b) 6.48 (e) None of the above
(c) 11379

11. Which of the following sets of functions is linearly deypkent:
(a) {2+X12_ X, Xz} (d) {11 COS(X),Sin(X)}

(b) {e¥tX, ¥ %, €} e {x/(x),x/(X)}
(C) {ex+2’ex—2’x2}

12. Consider the initial-value probleB+ x)y"(x) + X2y (x) — (1 — x)?1 y(x) =X, y(0) = 1,
y'(0) = —1. In which of the following intervals does the problem haweigue solution:

(@) (-3,3) (d) (1,3)
(b) (=3,1) (€) (—o,)
(€) (—,1)
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13. The homogeneous differential equatién- y — 6y = 0 has a fundamental set of solutions

() {e*, e} (d) ¢ x%}
(b) {e¥,e*} () {e/3,e79%}

(c) {e,e%}

14. The Wronskian determinant of the set of functi¢hse®, xe} is

(@) 1 (d) e
(b) & (e) xe*
(c) xet

15. The homogeneous equatigh+ 4y = 0 has a general solution= C; cog2x) + C,sin(2x)
(you need not check that). The boundary—value probtémdy = 0, y(0) = 0, y(1) = 1 has:

(a) unigue solutiory = 1 — cog2x) (d) two solutionsy = cog2x) andy = sin(2x)
(b) no solution (e) infinitely many solutionsy = Csin(2x),

: . . whereC is any number
(c) unique solutiory = sin(2x)

16. The homogeneous differential equatioff — 2y = 0, (x > 0) has a general solution
y=C; +C>x3 (you need not check that). For this equation, the initialiegiroblemy(1) = 0,
Y (1) = 1 has solution

(@ y=0 (d) y=-3+3x
— y3
(b) y=x e y=3+3x

(€ y=1-x°



