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EXAMINATION RULES

10.

11.

12.

This is a closed book examination.
A one-page self-prepared formula sheet is allowed for this examination.

For questions 1-10, circle the correct answer; for questions 11-13, write your work in
detail at the provided space.

The use of personal electronic or communication devices is prohibited.
A University of Calgary Student ID card is required to write the Final Examination
and could be requested for midterm examinations. If adequate ID isn’t present the
student must complete an Identification Form.
Students late in arriving will not be permitted after one-half hour of the
examination time has passed.
No student will be permitted to leave the examination room during the first 30
minutes, nor during the last 15 minutes of the examination. Students must stop
writing and hand in their exam immediately when time expires.
All inquiries and requests must be addressed to the exam supervisor.
Students are strictly cautioned against:

a. communicating to other students;

b. leaving answer papers exposed to view;

c. attempting to read other students’ examination papers
During the final examination, if a student becomes ill or receives word of domestic
affliction, the student must report to the Invigilator, hand in the unfinished paper
and request that it be cancelled. If ill, the student must report immediately to a
physician/counselor for a medical note to support a deferred examination
application.
Once the examination has been handed in for marking, a student cannot request
that the examination be cancelled. Retroactive withdrawals from the course will
be denied.
Failure to comply with these regulations will result in rejection of the examination
paper.

Question Total | Actual
Marks | Marks
1-5 20
6 7
7 7
8 8
9 8
10 8
11 14
12 14
13 14
Total 100
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Instructions: For questions 1-10, circle the correct an-
swer, show some work if necessary. For questions 11-13,
show complete solutions.

1. (4 marks) (True or False) The function y = ze™*sin(3x) is a solution of ay” +by'+cy =
0, where a,b and c are constants, and a # 0.

(A) True (B) False
x X Sn(%) 5 Yz 231 ae reped

vortt of oY 4br+ C= 0. Hewevey thiS 18 (npossiée
as o«YL—klor—(-C:o Can have ot mot twr nots

2. (4 marks) The differential equation y” + 2%y = cosz is

" (A) Second order, linear (B) Second order, nonlinear
(C) First order, linear (D) First order, nonlinear

(E) None of the above
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(4 marks) The Wronskian of the set of functions {t,sint,cost} is

(A) sint+ cost (B) tsint
(C) tcost @)/,} —t

E) t+
e | ¢ sint (ot

60")5 ,vnt t Cﬂt "9"”6
| . -
St - (5T
0 —smt -t st =5 .
— | swt  (ovt
- St — b
- -T-

4. (4 marks) If €2® cos z is a solution of the differential equation
y'+by oy =0,

where b and c are constants, then

(A) b=2, c=1 (B) b=4, c=-5

@b=—4, B (D) b=3, c=6

(E) b=-2, c=-1 ,
The Golutgon 1 @7 trsx —> Vi = 2tl, Nz 21 %o the c/w_ Y
; e - LI l . ..
(¥4} [y- -] =71 4+ 520=>
b= -4 =5
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5. (4 marks) Consider the initial-value problem

z sinx
(2 +2)y" + my' ty=_——7 y(0) =3.

The largest interval on which a unique solution is guaranteed to exist is

(A) (‘OO, —1) (B) (_1’ 0)
e ﬂ TN
The B, (an B yewv: Hen R ,— =
oA \Y . SR\ “LJ’ g - Sinx
I+ (x¢2) (xt1) 9 )C_n/j m
aboll .

The discts pomks  mee X= -, x=1 Shewn
DVN«J (-1, ') Can€ring e}q& ‘Pofwb Xo= 0O,
6. (7 marks) The mass ( in grams) of a radioactive substance is given by
Q(t) = 3.9¢” 1,

where the unit of time ¢ is day, the half-life of the radioactive substance is
~

(A))T=10 days (B) 7=75 days

(C) 7=39 days (D) 7=2 days

(E) 7=In2 days

2 2
T 4R Solwbinn 2 g
L N 3

(/J

Ln”
86) = 3§ LT 5 12 TK
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7. (7 marks) Let y, be a particular solution of the differential equation:
v+ — 2y = (13— z)e® — e **sin(x),
then y, is in the form of (Ao, A1, Bo, Bi, C,, C; are constants)
(A) e*(Aoz + A12?) + e~ 2[(Boz + Bi2?) cos(z) + (Coz + C12?) sin(z)]
@ e*( Aoz + A12?) + e 22[By cos(z) + Cosin(z)]
(C) e*(Aox + A12?) + e *[(By + Bix) cos(z) + (C’o'ji— Cyz) sin(z)]

(D) €®(Ap + A1z) + e 2*[(Boz + B1a?) cos(z) + (Coz + Cra?) sin(z)]

(E) e*(Ap + Aiz) + e %[ By cos(z) + Cosin(z)]
Yar-2 = =1, Yaz2Z.
(j3-x)e” — pX X[ AX Ao - e Lhext Ax')

_e Sinx — e"”‘[ Bo 5%+ (o Sinx:]_

8. (8 marks) The following differential equation is exact,
(2 + y®)dz + 3zy*dy = 0,
which of the following is its solution (C is a constant):

(A) 3zy*+ay=C B) ?+y*=C

(C) 2+azyP+y=C :E2+:cy3:0

(E) 22+9y*=C \
Foet) = Jaxe gt )dx + 810 =X+ g+ 3lo)

- (-3

—% = 3x5'+ 3% ot 5 = N0 =2

3xgt+ 51 = 3y D J) =0 = ) =0.
ton FoxH)= XHxY7.
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9. (8 marks) An object with initial temperature of 100°C is placed outside on a day when
the temperature is —20°C. The temperature of the object becomes 20°C in 4 mmute% /
about the temperature T'(t) of the object at time ¢, which of the following is correct?

@ T(t) = —20 + 120e™ "
(B) T(t) =100 + 120e5"*
(C) T(t) =20+ 80e™ %t
(D) T(t) = 20 + 80e~ 4" -
(E) T(t) = —20 + 120~ 3¢

T\ - -K(~20 - T) =k (20 +T)

= 1= =20 —(—CQ_
T(0) =100 = 190 = -29f+ C =2 (=120

kt
So TH) = ~2° 4+ 206 - ~ ek"f_ TS
([{-) =29 ":7 l0+)2—0€ ’-1‘0¢—> = T %

10. (8 marks) The general solution of = K=-° 4

y' + 4y +20y =0 Tz 16 120

is__ . (c; and cy are arbitrary constants.)
(A) e+ cpte™ (B) cre=t + e
cie”? cos(4t) + coe 2 sin(4t) (D) cre~ cos(2t) + coe~2 sin(2t)
(E) ¢ cos(4t) + coe™* sin(4t)

2
YL‘F gy +20 = 0 = (rt2) + 16 =0 =2

Y,z -2+ G, Yzf']"“{’-
w dk) = el t GE ¥ g l4t)
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11. (14 marks) Solve the initial-value problem of the Bernoulli equation (Assume ¢ > 0)
' + 2oty —y° =0, g(l)=1
Rewrite chavr. g+ Ey= £y
s fd= 5 n=3

-2

et V= 9772 977 = Ul 2.8 g ooyn
\/ 3 8 > o 2'6 3173"‘23[}

U) ;l :> = —
:J %4—0 ’ > /_. %—4—(, =)
Cid 5. k). —
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12. (14 marks) A tank initially contains nga litres of a salt solution with a concentration
of 0.25 g/litre. A solution with a salt concentration of 2.5 g/litre is added to the tank at
4 litres/minute, and the resulting mixture is drained out at 4 litres/minute.

(a) Find the amount Q(t) of the salt in the container at time t.
(b) Find the limit of Q(¢) when ¢ = +o0.

\

g = Yin: Gin - YDW&'C‘OM

- a /
\ . T = oo
= = Faids — & - goo 7 Q> =Jo
\ Q )
len Q - — = 4 1@, So

\
L + =& = (o

| oo

ther 0 - = f 0. 0T dt

€ L&
<0 67:;& - {oooe{0°+c,

€t

den Q) = leco + (ETTe0
@(0):/0"9 hQ——7 C:‘?Oo

_t
[ee

then Q) = tove =~ G00 €7

[ (A~ Q) = leoo.

o U
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13. (14 marks) Find the general solution of the following differential equation

t

e
y”—2y’+y=1?.

Fink. Find 9 and d» Aor 3",>g'+9-/a Y Cirtlzo |

) =2V
> 4Y%:=-0% Y.-te"
t
| (€)= g . EE _ VE
’tl’l}l/l V\) ,—Ot e/t+t€/t e
ot Jp = wel + u-tef Wik
et
tet. TE£=
W= 'f — " ot f‘f
th -7 ’.E "'(’t - ,_/me
(;/i’
. p @t,—_%—i_y{ _ j i d’b i
T =~ T

R TR A S

and G0z ¢ e cteto et et

THE END



