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1. (1 point) Suppose f is a differentiable function such that f(3) = 2 and f'(3) = —1. If
g =2 what is the value of ¢'(3)?

A 2 C. -2° E. w55
A n{2)
B. —2%In(2) D. -21In(2) F. There’s not enough in-

formation to say.

! 21tA)
Your answer: % 3070)* Zﬁ ~Ina - 627%3_3{;
- Za‘ftﬂ). 1’11 - fz_)a}

x0=3
I
=2 -dn2 - 20D
= -2l 7,5,
2. (1 point) If f(x) = arccos(z?), then f'(x) is
A. 2z arcsin(x) C 2z E a?
z° - V1% o144t
2 2 -2
1+3 D. 2zarcsin(r?) + % F. \/ﬁ
— s o
&/
Your answer: F :féﬂ)—* (70 J
= @)
- 2.0




Université d’Ottawa | University of Ottawa

3. (1 point) Consider the curve implicitly defined by the equation

(y +2)? = 2% + 15.

What is the equation of the tangent line to the curve at the point (1, 2)?

A, y=2 C. y=2¢ E. y=-5z4+7
=12 y=iz42 e
B. y-2(:z: +3) D. y—2m+3 F. y= ti:t+4
Your answer: F 204 f?—)-j/ = 2X .
Jt 2
2Y+4 Ui
S |
'S ¢
4. (1 point) If f(z) = Ve + 922 then
T4 18z e® + 18z 1
A fllg)= ——— C. fflay=————3  E f(1)= ——=
f{=) 2/e" T 022 f(z) 3(e® + 92)3 fa) 3¢/e* + 18z

B. fi(z)= %e‘"/" + 3uf D. flz)=

2yz

Your answer: (

1
T4+ 18
1:‘:(e + 18r)

F. fl(z) = Ve* + 922 (" + 187)
f z "l 2
fod= L (e 0’y 2. e’y
&+ dn
3 (e°+76>8
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5. (1 point) What is the degree 2 Taylor polynomial of the function f(z) = \/ centered at
x =47

A 245~ +&@-4? C 2+ia-4)-@z-4? E 4(x—4) - &z — 1)
B. 2+43(z~4)—F(z-4)? D 2-Yz—-4)~2a—-4)% F. 2+2az—4)

Jiay = L= flad>s—F 2

R B e L
e + f> 04 + L o4y’
=2 4 A - k(0T

6. (2 points) Given function f(x) = z3(z —4),z > 0. Find all its local maximum values (if
any) and minimumn values (if any). Be sure to justify your conclusion with First Derivative
Test. Are they also the global extrema?

Plw

Your answer: B

g w0 (0,1 ] Ot
jfz'ﬂ)\ <0 20

food o 7
S fa As o beal miirmn at V=)
Ya pabe X Py -2
Mis abs 0 glebul minimam.
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7. (2 points) Evaluate the following limit using methods from calculus and algebra, if it exists.
Justify your steps clearly, identifying any indeterminate forms you encounter and
any theorems that you use from class and why they apply.

o g 0

Il_130n+(sm T) 0

‘£«W1 62911.@!}1)0).
0>t
_ .ég:} » In(sn®).

—

had )
Soon % Ftahxd = Dm Zolee B
03yt e —),5'— o
r |
LA oo o P2
T et L
mz
Y 0 o
== f\’V\ - - _— e
0>+ Yoy 0
)
Lif Dime — 22X
A Sec X
- ()]
N 0 Ja (8D
§Dl '-év\'v\ C%h)q) = ,e-%;d;\ — E/O =
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8. (4 points) A team of ecologists is conducting a rescarch project on breeding robins in
captivity. They first must construct suitahle cages. They want a square base with a top made
of the same mesh as the four walls. Find the minimum cost of building the cage if the cost of
each m? of the four walls and the top is $ 3 per m? and the total volume must be 200 m®. Make
a diagram and label it; identify the function you need to optimize; justify, using
Calculus, that your answer gives the minimum cost; and give the dimensions of the
resulting cage. Your answer must be legible, orderly, logical and well-justified to receive full

narks. Ta:fﬂs’ | ‘5,5 4}%
Poo, RS = 3. (0 + 4wh)>

Bozhoztion
WA=22p D A -

Pro.R> = Ta> = 3 (0 + 22—
P> = 3&270—:%%)20
> 20222 2 2=k m
0: C0, %faso> | (w0, te>
{os - <0 >D N
0 @N 7 @
e ﬁmb/@a.mbu\mmaz 0 = o m
He miiowm 2 R (4;.90 +

Cfm

Function whose minimal value was obtained (with notation as you have defined clearly above
and in your diagram):

Piny= 3 (20— 8%?_ )

Width and height of cach wall:

540
3‘/%9”“ _@%‘-’-mm
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9. (9 = 7 x 142 points)

The quantity of a drug being absorbed in the bloodstream, measured in
mg/L, over time x, measured in hours, is modeled by the function

f(x) = 2ze5.
Our goal is to produce its graph on the domain of interest [0, 0o).
(a) Evaluate: f(0) = 0 , and liin (2:1:&"3‘) = 0
T=rog
% —

b) Find the derivative of f: Show your work. - -5 2 .1
(®) i S (€3 = 20 +0e ()

x —

-3 x =208 -2

fley=| 2€ Cl—F D = 2820 -3)D
(c) Give the critical point(s) of f (or write “none” if there aren’t any). Give your answer(s) in
EXACT form.
z=| >
(d) In the space below, use the information above to make a table that indicates where f is
increasing and where it is decreasing on the domain [0, 00). Be sure to communicate your
methods clearly.

2o (0,3> | (3.+)

0y > >0 < o
ﬁxb 3 7 \
e ——
(e) Find the second derivative of f: Show your work. l[_.e:%(_,_‘l%)gn) .
% -2 A }
=2L &3 (-35F e (-3>]

ra=| -5 € (2-%>

" | X
(f) Give the critical point(s) of f’ (candidates for inflection points) or write “none” if there
aren’t any. Give your answer(s) in EXACT form.

o= 4
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(g) In the space below, use the information above to make a table that indicates where f is
concave up and where it is concave down on the domain [0, 0). Be sure to communicate
your methods clearly.

if [ —
$0> <0 Sp
]Lm ) ol Coripoe

dewn J ap
(h) On the axes below sketch the graph of y = f(z) on the domain [0, co) and:
e Plot all points on the graph of y = f(z) corresponding to critical points of f and of f*;
¢ Indicate all local and global extremna, and inflection poiuts, on this domain, if any;
e Indicate all horizontal and vertical asymptotes, if any; and
e Label the axes, by name and with units of measurement.

If there is disagrecment between your graph and any of your results in (a)-(g) you must identify
it ail?c’] discuss. M/élow

|
o




(®

1. (1 point) Suppose f is a differentiable function such that f(2) =3 and f(2) = —5. If
g =2%%) what is the value of ¢/(2)?
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A2

0

—15(2%) In(2) E. 3

2%in{2)
B. 2°In(2) D. 26In(2) F. There’s not enough in-
formation to say.
' aftn /
= . 2« (3 fED
Your answer: C }U‘l A laﬁq In f )

> 2 Ty - 5~f£v)
322): Q? cIp2 -3 . -t
= 7D L

2. (1 point) If f(r) = arcsin(z?), then f'(x) is

A. 2zarcsin(x) o 2z E w2
1.2 ' \Y 1~ 3:2 ’ 1 + $4
1422 i {2 2 F 2z
D. 2zarcsin{z®) + Wire S g

Your answer: F / ng} 3/
fen> =
-
220 -

J1—n*

i
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3. (1 point) Consider the curve implicitly defined by the equation

iy + 2y = 2%+ 11.

What is the equation of the tangent line to the curve at the point (1,2)7

A y=2
B. y=2(z*+11)

Your answer:

C

4. (1 point) If f(z) = Ve® + 922 then

A flz)=

e* + 18r

2vex 4 92

B. fl(z)= %erﬁ +3

Your answer:

A

1. 18 E. y=-52+7
sty poo_8 .1
D. y=14r-12 L y=crd
a y s
/ 2 %0
Yy = —
3y + 2
U:’-)
- =2 - |
T2 +2 *
C f'(ﬂ‘) — —1_ E fI(I) - 1
' T Vet - = e Tie
D. _f"’(.’lf)=2\1/5 (EI"‘IST) F. f’(.]‘?):-\/eﬂ'_'_QxQ (ez-i-ISI)
N 2/
(//03“ Ce+
2 0%+ 0
e’ ¢ (fro
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5. (1 point) What is the degree 2 Taylor polyncmial of the function f(z) = In(x) centered at
27

r=e
A 2+ez~e?)+je Mz~ C. 2+ez-e?)-le7i(x— E. e P(z+e?)—leH(z+e?)?

e?)? e?)? F. 24 (€2 — e )z - ?)
B. e?+e%r— e g2 D. e’te—2z+e iz?+e 813 ;

f i
fo-5 , foo—5
Your answer: C
;{f’fe >
a2 j°c:e,>+fce)dw -t Ly
roor | - -2
fee 255 =€ " =5 +pcn—-e>¢-—-—-—0~7 ey

.2 R
‘f (€ D=~ 2% - €
6. (2 points) Given function f(z) = x2(z —4),z > 0. Find all its local maximum values (if
any) and minimum values (if any). Be sure to justify your conclusion with First Derivative
Test. Arc they also the global extrema?

jﬂm @o ) (O—&> »* co—4y’
S -‘;70 Q-5 + X=C1D
-i-;o'i [eo—q- + 1-?01-201_]

L ;
=% (394> , =0

y

)

r
{20 > 0=+

ERREDN IS
foy = @ <o
—fm) g N | G “t
.- j" f(_i"): (>t -
3 a[,,) o ghbol et prinimum
Thor. 5 mo ghbal roe
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7. (2 points) Evaluate the following limit using methods from calculus and algebra, if it exists.
Justify your steps clearly, identifying any indeterminate forms you encounter and
any theorems that you use from class and why they apply.

. Ssing ¢
lipe 0
st - IaX - -ﬁw\‘-’vﬁlﬁ I
= "gt\"’\ e - ‘@r QM+
>0t
Moo crmaider
vém st I --. De D
Yot
/. Inn o
3ot s_v\lff;q 0=
L' A
=-€M« Zsm
ke
e S o
N . T
o3pt N cory o
}
L’i _ 2%hAcosx
vapt Coz 0 @ —A)3MmA
QSN Cen D
= - 0 ce = 0
(e - Q-5n0
Q.
. S 2 L R HR T
)0%0*'

o

-
s

|
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8. (4 points) A team of ecologists is conducting a research project on breeding robins in
captivity. They first must construct suitahle cages. They want a square base with a top made
of the smine mesh as the four walls. Find the minimum cost of building the cage if the cost of
each m? of the four walls and the top is $ 5 per m? and the total volume must be 100 m3. Make
a diagram and label it; identify the function you need to optimize; justify, using
Calculus, that your answer gives the minimum cost; and give the dimensions of the
resulting cage. Your answer must be legible, orderly, logical and well-justified to receive full

marks.
Tornét . ¢ wm&
e .
Pco, h>=8 Cm + ‘F"AJ

P, f>=Ped>= T (0 + 5> . 020

Pros= O (20- j‘ew =0
3.—_1&-0'9 = 29;_3\)3-9'0 m

= 2% <
3 o (380 m
%: <0 2D

4w) N 7

o e Ao & mdarmim palie #1 S‘.[(ow)%-i- @@)45] tL’é/ﬁ«
e 0:%pp ™. Y= T o

(>80y>

Function whose minimal value was obtained (with notation as you have defined clearly above
and in your diagram):

I log)
Teo>= &t =
Width and height of cach wall:

y»

.2 _ 2
0= "poo m b= fops®
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9. (9 = 7 x 142 points)

The quantity of a drug being absorbed in the bloodstream, measured in
mg/L, over time x, measured in hours, is modeled by the function

f(z) = dze™%.
Our goal is to produce its graph on the domain of interest [0, c0).
. Dm ——
(a) Evaluate: f(0) = !, , and lim (4dze”7) = 0 = €3
b = ] L'IT ’
= o ——g =
(b) Find the derivative of f (Show your work.): R I
(4ve ™D
_-g_ -Q "g 2
fla)y=| & (@4 "270> =4 Le  ¢-2e". zj
-o
=e*(4 -2mD
(c) Give the critical point(s) of f (or write “none™ if there aren’t any). Give your answer(s) in
EXACT form.
r= 2 l
(d) In the space below, use the information above to make a table that indicates where f is
increasing and where it is decreasing on the domain [0, 00). Be sure to communicate your
methods clearly.
% |\ To,2 ] 2.+
/
feo >0 <o
Fmy | 7
\ .
. /
Ce ¢4-20]
x

- 223_ / = i

(e) Find the second derivative of f: (Show your work.) = Ce ) (p-r>+ € - (& -2xp

= &E DU+ 6T (2
= & (24702

(f) Give the critical point(s) of f' (candidates for inflection points) or write “none” if there
aren’t any. Give your answer(s) in EXACT form.

‘i

)
fa=| €7 o4
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(g) In the space below, use the information above to make a table that indicates where f is
concave up and where it is concave down on the domain [0, 00). Be sure to communicate
your methods clearly.

70 1 I:O 14") ‘ C#J‘I'UQ)

-F(:';;: <0 =0 o
-

’jLUO)? Conopue conlade
down Y U4

(h) On the axes below sketch the graph of y = f(x) on the domain [0, 00) and:
¢ Plot all points on the graph of y = f{z) corresponding to critical points of f and of f7;
¢ Indicate all local and global extrema, and inflection points, on this domain, if any;
e Indicate all horizontal and vertical asymptotes, if any; and
e Label the axes, by name and with units of measurement.

If there is disagreement between your graph and any of your results in (a)-(g) you must identify
it and discuss.

&Uﬂ) 3 x )\
A §

m
. o
= JM/ Lood ~ )f%m‘r‘m




(©

1. (1 point) Suppose f is a differentiable function such that f(3) = —2 and f "3) =75. If
g = 2% what is the value of ¢'(3)?
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A 278 c. 2 E. 3
B. 27*In(2) D. 2-% F. There's not enough in-
forination to say.

Your answer: g C2 )_)/ = zafm). In2 - C:.fmf)

=3
- )
=2 -~y 2~ '—D
In,
-3 )
2 = ~ /3
P2 A
2. (1 point) If f(z) = arctan(z?), then f'(x) is
A. 2rarctan(z) 2z . 2z
72 c 1+22 E 1+ a2t
2 o 3:2 -2
l1+a D. 2zarctan(z?) -+ s F. T
2/
Your answer: E / Q* ) ~ 0
Fim> = <
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3. (1 point) Consider the curve implicitly defincd by the equation

=y =2 43

What is the equation of the tangent line to the curve at the point (1,2)7

A y=2 C. y=2zx
1, 12
Your answer: F

4. (1 point) If f(z) = Ve + 12 then

E. y=-5r+7

1 7
F. y—z.’l"i-z

3~y -2y = 20

9 J’ 2%
-2

1)

Uiy

=

\

-
-—

e
R -y &,

’ €+ e +z e +r
A fllr)=—TF Hp) = _Eo Tt T ) =
fi(x) e ot C. flx) N E. f'(z) F
B. fix)=e"+1 D. flz)= 2\1/3 (e + 27) F. [fl(x) = Ve™ + 22 (¥ + +?)

'S

Your answer:

/

CJe%+0™ D
] 250 1"311 >0 a v
'-1—2’_(._,6'1’)0) - (e +*0)

B éfe/m—{-#)o

% fe )
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5. (1 point) What is the degree 2 Taylor polynomial of the function f(z) = /7 centered at

r=17

A 1+3z-D+3iz-1)? C 1+§(1’—1)—%(r—1)2 E. iz-1)-3(z-

B. 1+3(2=1)=}(z~-1? D. 1-¥z-1)-2(x—1)> F. 1+ix-1)
' 2

Your answer:

15 —ﬂﬂ:’ "'éf‘w? -frfn):-—’;—‘ZD
1= 7“3'):% fe -—-—{;—

—

3

-l + '};OO-—J)& -—;—/_, (,)o-—rf"

6. (2 points) Given function f(z) = zi(z — 4),x > 0. Find all its local maximum values (if
any) and minimun values (if any). Be sure to justify your conclusion with First Derivative

Test. Are they also the global extrema?
7 /
o= (% - ot >

s S * 4 ) 0 T

1

x)'%
= CTH — 4D

=

S

{

Y

)

d
bt

Fa‘réﬂ/s«oa—jéédmm.
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7. (2 points) Evaluate the following limit using methods from calculus and algebra, if it exists.
Justify your steps clearly, identifying any indeterminate forms you encounter and
any theorems that you use from class and why they apply.

: tan(zx)
Hnte)

L NMOT e meleleminite 7‘01»1.
M up -fecﬁ&a—es]
The, it dses not enit |
*‘Rwd‘?"wﬂmﬂﬂw‘mawéoa. K
. ,36 X —» e—o-@ Ak —Se/a.(’.f-u.b
$%, @ 22 ... .3

Yo -
u‘»é‘y’"l % =
X2t

,',‘JC X =2 s ﬂ%(,aww%hsyum

{’7(_, 24, 3L ., - - -

X = X =
Al 3o

Yo @ Hue oBen pebas . - .

S
B
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8. (4 points) A team of ecologists is conducting a rescarch project on breeding robins in
captivity. They first must construct suitable cages. They want a square base with a top made
of the smine mesh as the four walls. Find the minimum cost of building the cage if the cost of
each m? of the four walls and the top is $ 4 per m? and the total volume must be 150 m3. Make
a diagram and label it; identify the function you need to optimize; justify, using
Calculus, that your answer gives the minimum cost; and give the dimensions of the
resulting cage. Your answer must be legible, orderly, logical and well-justified to receive full
marks.

Tot»jet ‘4“7; 4 yolls

N V4
: 7%,%:4(,:0 + 40yy  , 0>D

_—b 2_)03:_ é@«o = N= 3‘]:'319'9 e

- (0, DY | (Bow, £0)
Ffox) <o >0

S N
2 oy Aos a6 B riirim o 3B m

Do Dabie B 4 (5657 4 L2 ot
32D

Function whose minimal value was obtained (with notation as you have defined clearly above
and in your dingram):

Goxt £

Vidth and height of each wall:

= ey M,

£ &
= B
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9. (9 = 7 x 142 points)

The quantity of a drug being absorbed in the bloodstream, measured in

mg/L, over time x, measured in hours, is modeled by the function ya 4
flz) = Bz, Ipn £2 = b L0
W3 o | N2 o A
Our goal is to produce its graph on the domain of interest (0, c0).
!
(a) Evaluate: li'?,l+ fl@)=| —& |and lim f(z)=| O “ f )7‘ 0""’(2-
-3 o
T -
(b) Find the derivative of f: Show your work. £ (___7."?-%0-)/ = f 2 0 = Zhn
m?—
-2
Py =| —ELTE = £dU-Twn)
X o™

(c) Give the critical poiut(s) of f (or write “none” if there aren’t any). Give your answer(s) in
EXACT form.

= €, 0-

(d) In the space below, use the information above to make a table that indicates where f is
increasing and where it is decreasing on the domain (0, 00). Be sure to communicate your
methods clearly.

X (o, ) ce ,te=D

S >0 <0

+oo 7 N
J { E

I’Z"X]J ’

(e) Find the second derivative of f: Show your work. 0>
, X
- [/ %X —29(-2v0)
oy =| LI =T
)=
x? =g _-l=-2+% 272
= =

(F) Give the critical point(s) of f’ (candidates for inflection points) or write “none” if there
aren't any. Give your answer(s) in EXACT form.

o

/

- 3
. =
p 3

=&
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(g) In the space below, use the information above to make a table that indicates where [ is
concave up and where it is concave down on the domain (0,00). Be sure to communicate
your methods clearly.

0. O, e‘%) Cef/’,foﬁ)

]L‘Z?O).' <0 >0
oy auawe deon concase ap-

(I) On the axes below sketch the graph of y = f(r) on the domain [0, o) and:
¢ Plot all points on the graph of y = f(z} corresponding to critical points of f and of f;
o Indicate all local and global extrema, and inflection points, on this domain, if any;
» Indicate all horizontal and vertical asymptotes, if any; and
e Label the axes, by name and with units of measurement.

If there is disagreement between your graph and any of your results in (a)-(g) you must identify

it and discuss.
N 3 r Zm%\w AN .

m\l,) 2 4

1 +




