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INSTRUCTIONS
& You have until April 23 af 900 AN to complete the exa and submit 1t oo orConrses.
Ma late snbmissions will be arceptad.

o All solutions showld e vour owie; son re ool allowed tooask for anvone’s help in order
to solve the problems.

o Show and justifv each step in the solution and simplify the answers, unless instroetad
otherwise,

* You may answer the questions divectly in the exam: either on-screen with annotation
tools, or by printing and scanning it. If not possible, then vou gan simply write vonr
answers on any picce of paper and take pictures, but please collate those plctures into
a single POF file in order to sulamit Uae,

o Cood Juck! Stay sale and enjov Lhe summer!

Question 1. (6 marks)

Find a and b such that the follewing function is differentiable everywhere.
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Question 2. {6 marks)
Consider the function fir) whose graph ia given below, Find the set of ail numbers =
satisfying the [ollowing properties. No justificotions required.

I
7

{a} fianot differentiable at =

Ei) 1s robr <iffeventatle ~b a=-3,—|, 4

(b)Y f{x) <D

flegyen on [_—1.1')

(e} fM{zi=0.

tlrg) o on x = —, s 5

(d) f{x) =0,
oy yo on (—4,-3)UL1a) U4, 5)

{e} f haz an absolute minimum at .

F68 hay akgolobe minimar et x=0

(£Y f has & local maximum at .

F{“{_:I houy  loc=l b ety el 2=
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Question 3. (18 marks)

Find the decivative of the follrering funciions,
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sinh{r] — =

(b) Lim

s+l sin(x] — ¥

AATH 140 FINAL EXAR
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Question 5. (& marks)
(a) Tind the equation of the line langent to flx) = tan{r)at y = I

Fo = 4o |, 9c = I
.-E-l-

") =tanl) =
Slope of- tngent = Flx) =
= ;*fﬁ}zﬂeﬂlﬂ_
M= 5@?—(%}
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e e G-t )
g1 =2l

I g

; ; e ™
(b) Deduce a linear approvimation of tan |'(— :|
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Clhueation 6. (10 marks)

The wolume of a deht circular eyvlinder of height & and radins » 15 17 = 7k, AL Lhe instan
when k& = A rm awl locreasing ac the tate of 2 o per seranid, we ohserve thal the cadius ¢
is 10 e and 15 decreasing at the rate of 0 e per second. Howe fast @ the volome changing

at this time?
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Cruestion 7. |14 marks)
x+ 3

9
l) ,lind the following,

AT

Civen: flx) = (

(a) The domain of f.
=53
= 4

HA=

jl 4\ Mo = mdHE—
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1
2@+3}h+aﬁl~1ﬁiﬂﬁﬁj
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(e] Vertical asvimploles

g 1Y
Crwy = | M5
o4

Nerteal faymplote s = —|

—

{f} Fill a tahle of signs with all the information above in order to find the intervals where
f is increasing ‘decreasing and the intervals of concavity.
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(g) Sketch the graph of f, labelling all ssymptotes, extrema aond points of nllection on

Yoy picture.
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Ciuestion 8. (10 marks)

Your neighbourhood pizza place sells pigza slices “by the
perimetar”.  You can only afford a pizza sliee with a
perimetar of GO cm. What radins should your pizza have
in order o maximize its area? Don't forget to show that

¥OUT BNSWET is the maximum.

&
Hinl: The area of g seclor of angle 8 megions in a oicle of L
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Cnestion 9. {10 marks)

Consider the following equation: 5 — 2r = ¢ — ros(x],

(a) Use the Intermediate Value Theorern W show that the equation has at least one
solution.

Fo) = € — cosba 42 —3
Fo) = @ —cow@) +2%5 -3 = |-|—3= —3<a
FIT) = & — cex(mM+2T =3 = @T_ o7 4oy —3
= &% | 42T 3
= &' 42T-2 >0
== £ A >o

Foy = e —cox 42302 8 conbnuou g on R

TF’-E'?-’EFmﬂ by Wteymesliovhe el thewem, i) heg adlesalr

one vl in (O, ),

(b} Use the Mean Value Theorem to show that the equation has at most one solution.
£y e _cost baoc—2
Aggarng. o, %, be toio oo ond
Hxﬁfﬁ » Fa =0

Py = &= 451 +2
Ei*—f ey Theaowen o trhee @ity ‘-'F_'['—-‘E”x;:];‘-f-n et "J':"Iﬁ:‘ll:ﬂ

Bk SinxA250, €5zo 4ur all B
Herce, Hx) bews =nly sap soat

Tt a:T.uﬂ-Tm 3.-11-:4:;?“._&:5.'1:_ '--.a.g, .-_MH org veol.
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