
 
 

Question Total 
Marks 

Actual 
Marks 

 
1-5 20 

 

6 7  

7 7  

8 8  

9 8  

10 8  

11 14  

12 14  

13 14  

 
Total 100 

 

 

 

 
 
 
 

!
UNIVERSITY!OF!CALGARY!
FACULTY!OF!SCIENCE!

DEPARTMENT!OF!MATHEMATICS!AND!STATISTICS!
!!!!!!!!!!!!!!!MIDTERM!EXAMINATION! 1!
!!!!!!!!!!!!!AMAT!311,!Lec!01!:!Fall,!2015!

Page 1 of 9 

 
DATE:!29/October/2015! Time:!75!minutes!

!

Student!ID!Number:! Last!Name:! First!Name:!
! ! !

!

 
EXAMINATION!RULES!

 
1. This!is!a!closed!book!examination.!
2. A!oneFpage!selfFprepared!formula!sheet!is!allowed!for!this!examination.!
3. For!questions!1F10,!circle!the!correct!answer;!for!questions!11F13,!write!your!work!in!

detail!at!the!provided!space.!
4. The!use!of!personal!electronic!or!communication!devices!is!prohibited.!
5. 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.!

6. Students! late! in! arriving! will! not! be! permitted! after! oneFhalf! hour! of! the!
examination!time!has!passed.!

7. 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.!

8. All!inquiries!and!requests!must!be!addressed!to!the!exam!supervisor.!
9. 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!

10. 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.!

11. 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.!

12. Failure!to!comply!with!these!regulations!will! result! in!rejection!of! the!examination!
paper.!

!
!

!
!
!
!
!
!

 



Instructions: For questions 1-10,
swer, show some work if necessary,
show complete solutions.
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circle the correct an-
For questions 11-13,

1. (4 marks) (Tbue or False) The functioLa : re-, sin(3r) is a solution of ay" +ba'+cu -
0, where a, b and c are constants, and o I O,- 

..r\
(A) rlue / (s) $,lse

x . e-{ gln (5x) 
-Y -l*+1i ^v?, 

ve7<e@/

vs# * &fl4br+ l=o. llowalo( tlnfE ls l''vqo'siU€-
2-fu\ aY + bYrC --o Carn kaae ^* m*'L 'b^n wftg

2.(4rnarks)ThedifferentialequationA"+r'A:cosris-
.^
( (ADS""ond order, linear

(C) First order, linear

(E) None of the above

(B) Second order, nonlinear

(D) First order, nonlinear

I



4 marks) The wronskian of the set of functions {f , sint, cost} is

(A)

(c)

(E)

sinf * cosC

tcost

t+l

(B) tsint

/m _+IY
Slnt

bb
- SinL

\{:

--2 Y,

Lr -(,

t
I

0

Cotb

- Slnt

- Cdtt

b:4, c:-b
b:3, c:6

- rnl
- C6tt I

C6r1 I

_*l

,l
l,l

-t

bt,
* S'r't4t

Si'-+

- Siwt

4. (4 marks) If e2, cos r is a solution of the differential equation

y"+ba'*ca:0,
where b and c are constants, then

(A) b :2, c: I

@ b: -4, c:b
(E) b: -2, c: -7

(B)

(D)

= 2ti, Yt= L-i
*i)]. I Y- tz'i t)

-lhc € ol,rAra; s e'{. adtx . 9, +lL cl*t. "L 
>J

= r'-+ Y*5=r)
b. -+, C:,9



--l
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5. (4 marks) Consider the initial-value problem

(r2 +2)s" + ;!1' *a: x, s(o) :3.

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

(A) (-*, -1)

@(-1, 1)

(E) (1, oo)

rl^e "t04 3"t
Tl't olucts

OYU! (-l , t)

Can W Yew/;++A^

7ftffi?'+ {'auJ =

poi*6 Nrt/ { =

(B) r:7.5 daYs

(D) r==2 drys

abotL,

A'

\
\'r\ -/'

\

@ r :10 d'ass

(C) r: 3.9 daYs

(E) r: In2 dags

k.L= 4,f,
-W-l,,^ €(Q. r"'>lv-{lnn'

e{t) = 2,1 g-# r

(= e+
9n'-

7l= -g
I

\

C,mtg.tnS +l?-
6. (7 marks) The mass ( in grams) of a radioactive substance is given by

Q(t) :39e-Ht 
'

where the unit of time t is day, the haif-life of the radioactive substance is

*l
S inx

1;Lai[r,-t)

-1, K--1. ghru'n

?ulo* lG= O ,

a -Y= lo



! -> '\1\ y''>
,l *'{-\' .

t' "'t''t\'n 
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7. (7 marks) Let gobe a particular solution of the differential equation:

a" + y' - 2a : (73 - r)e' - e-2' sin(r),

theng, is in the form of (Ao,Ar,Bo,Bt,Co,C, are constants)- '

(A) e"(A()r * A1r2) + e-2'l(Bsr * Bp2) cos(r) * (Csr + Cp2) sin(r)]

ffi e'(Asr -l A1r2) + e-2*lBocos(r) + Co sin(r)]
\-/ .P
(C) 

".(,qor 
* A1r2) + e-2"1(Bo * Bp) cos(r) + (Co * Cp) sin(r)]

(D) e'(,46 * A1r) + e-2'l(Bsr * Bp2)cos(r) * (Cor * Cp2) sin(z)]

(E) e'(,4s -f fur) + e-2"lBocos(z) + Co sin(r)l

f ir-z A (: [, Y,: -Z .

Qa-x)ex e*'x''f ArxtAJ

*e^'*" Sinx 4 e-'*[f oCdt\+Co

^ e,rLrt,x t
5;"rJ

A,x')

(8 marks) The following differential equation is exact,

(2r+E3)drl3rE2dg:9,

which of the following is its solution (C is a constant):

(B) 12+93:g

Y,ff\ + 2'*t 
r

?\ + t' -\{+4'
u r\'

(A) 3rg2 + nU : C

(C) 12+ry3 lu:C
(E) 12+E3:g

ETb
7.3x?

+jn t\

'+ rU'* lta).

y(r"U) +

1f,\ ..2+rus:cv/
F(x'b) =Jtr*+ 31)/* + &tb) = f,

3 xt' + 3't0). lex *=
* $rr) = JxA' 2 $rx) =o

?\,t) -* x'+ *u),
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9. (8 marks) An object with initial temperature of 100'C is placed outside on a day *h"A
the temperature is -zOoC. The temperature of the object becomes 20'C in 4 minute(rl
about the temperature 7(t) of the object at time f, which of the following is correct?

@ rg) : -20 + 72oe-'\+t

(s) T(t) :100 + tz)e?t

(C) T(t) : z0 + 80e-Y'

(D) T(t) :20 t B0e-it 'r'

(E) T(t) : -20 + 120e-Zt

i=-k(^Lo-T)=k('"tT).
+ J: *Lo +eeYL

Tro) =too + 1o0 : -zot L q c:

9o Tt€) = *2-a + lLoert. V.+ \
f C+) =zo + *Lo*t>oe '=Lo:')

10. (8 marks) The general solution of

124

ek, t
-/

ILO t

i=iry"
Ttt)= -Lo

I

? +'K" lnA
3" n I

+tLo {+'oa" + 4g' *2oy : g

. (c1 and c2 ore arbitrary constants.)

(A) c1s-4t + czte-\t

@ cre-2tcos(41) * c2e-2tsin(4t)

(E) cl cos(4t) * c2e-2t sin(4t)

2_r+
Y,

q0

(B) cre-4t * c2e-5t

(D) cre-2t cos(2i) * c2e-2t sin(21)

*r t:-o = , € (Y+'f'{- l0 =o :)

= -2+ +i, tz: -L-t+L

6D = Ct e-|b' c6'@+) r C, e-* gtn tQ{)

e.
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11. (L4 marks) Solve the initial-value problem of the Bernoulli equation (Assume t > 0):

t'a' +2ty - y3 - o, g(1) : 1.

Kewvi112- tAt Ut.

t-o ftt; = t--',
b'+2U= t-'.Ut.

Y'l : 3.@
@ l(* 1/= 3'-t - V-L + u); -z.V-+. Ut-;b'= - )Z'.r'

-d,@,\

So

7u'.v
\r-vv

ut-

7i, =t-'.b\
++V--=+--.:)-
4u = -zt-z

1\L,v +e D =L-'
--\

Srluq # u . (t -t v)' = -LL-b =)
L-v. v : 4t-5 +L + 1/ = it'+ctv

\

J k)= (+)t

J,') --l -> :)

IYt+) =
(D

=l

)
A ^ 

-
(-- 5 9" lt'ln i*'o

Brodhag
naomi

safeguard
frontage

-seseeefnh-EhsTTPBtBfqgyqgqsaaaooa-
gfnorte

rd
• by

•
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12. (L4 marks) A tank initially contains llg1litres 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 ot Q(t) when I -+ +oo.

&= y(r,. Cir' - Yourt

+O= Qx 2.5 4' &ro) = loo O
&
lov"'

'Co*t

&
too

.-?.

d &=to
9>

,l+ loa

+hnne t.0- = J Io'L* ^tt
+C

c
'rJ49,^ iltt . = [ooo+ Ce-lm

& = loao Q-
t

loo

t
Ioo

&c")=lsa - {='8o0
6t .r\---z' +he'^ Qtt) = tooo - ? oo L- -t'o

@ I i"^, &€) = too o
&arF

•

are

•BBbodMhzpaoaoeda••Tg•.qBraoaa

.name#qes.
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13. (14 marks) Find the general solution of the following differential equation

a" -2a']-a: *

Fivvt -?id 3, and V- fr
2 ff1= et, X,= tet,

O+L,r^ r,r/(e): lf. 'i,r*l = e*

o W* 7f = U., ej + u'' t d $t+L

o
--̂\(.t I\ ul

vt= I 3r' -z=
,lt : - -Qnt

I
!

I

L

€) '+Lv^
U r = -ect Q^t et

a"r) UA = c, Lt * C,L et - ex,P^t - &"o
THE END

ggmfB.to#edfgBthtHtBpaosoaasnoanaeaoAk.faqqamFiTq.rreaasemaahBoaqaaaarogg.


