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Math 1010C Term 1 2014
Supplementary exercises 3

The following exercises are not to be submitted, but they form an important
part of the course, and you're advised to go through them carefully.

In supplementary exercise 2, we saw how one could find the absolute maximum
/ minimum of a continuous function on a closed and bounded interval. In the
following, we will locate relative maximums / minimums of a function, and find the
absolute maximum / minimum of a function on an unbounded interval (if it exists).

1. Find all critical points of the following functions on the indicated intervals.
Determine whether these are relative maximums / minimums of the functions
(they could be neither).

() flo) =a'P(@—4),  (-1,00)
(b) g(z) = V8 — 2, (—2v/2,2V/2)
(¢) h(z) =2xInz, (0, 0)

2. For each of the following function,
(i) Determine where the function is increasing, and where it is decreasing;

(ii) Find all relative maximums / minimums of the function on (—o0, c0);

(iii) Determine whether any of these is an absolute extremum of the function
on (—00,00). (For this you will need to understand the behaviour of the
function at +o0.)

(iv) Determine where the function is convex, and where it is concave;

(v) Sketch the graph of the function.

) f(z)=a%—-122 -5
) glx) = 2*(1—a?)
) h

3. For each of the functions and intervals in Question 1, determine whether the
given function have an absolute maximum / minimum on the indicated intervals.
(You’ll have to understand the behaviour of these functions as « approaches the
end-points of the intervals.) If yes, find the maximum / minimum values of the
functions on the indicated intervals.

4. Determine whether the following functions have an absolute maximum / min-
imum on the indicated intervals. If yes, locate ALL points where the absolute
maximum / minimum are achieved.

(a) f(z) =e** +e™", [0, 00)
x? -3
(b) g(x) = r—9 ) (700’2)
22 — g
¢) h(z) = e R [—1,00)

(Credit: Many of the above functions are taken from Thomas’ calculus, chapter
4.
1

Supplementary Exercises 3.
From Math1010C homepage.
Included here for Reference
ONLY.



1155055333
Supplementary Exercises 3.
From Math1010C homepage. Included here for Reference ONLY.

1155055333
Supplementary Exercises 3.
From Math1010C homepage. Included here for Reference ONLY.


W?//O/OC TUTOKIAL = £ 2 Jro/ 1514 /@' 0147
’ LR

fuady - £ (@), M@wmy_@z_v_@u;
Ch). Jvﬂm/}ﬂmxﬁ s

Qe o HWI

s o T2
e —

0.) §WM Q'XW‘;Q'?’ (WLIDID a WQ&MQ/)
WJ
Pt dofoetice Terl : @m-m @b : difponrichle o (a,b) \1¢)

/
) Dleryso, te CESE N
i =S Cc vy
_Fr(t) 20 t€ (C,@) ] éﬁao \/
Y ,(E@

() {P'dc) 2, £ €,<)

plwr g0, A€ (c,(D -

(b) @“)1 v | e Al

) Koo = 2 Lnx z€ (0,00

(C

8 X1 . W}\%W{fﬂﬁ Hare afsvlwte X/ s mgv(:%uu%e/wul

e g g ot b




0.) GQOL = JLV% (X—4) L€ (-1, 9).

/ [ 3 L
P =L 2Py « 5 -

3 [ X4 4(x-4
15 =" 44 = ,_(,l_:._l

< 1 4 o
{’(Z): '_'\'00 _ s /
_g(x) 5 o 15 5 o
Docol mar
o whn K< 4, Xx5, ‘P’(U<0 _ ‘
ok . 4 )
rs 4., P >0 j = X I M—’—

w—: oh C"'}OO) :

¥ a@//zm/j m 4,4) & @ dyes not oaf lners +hi
[' % “ (fen=5, f=63) .\ oot pr \L’:{M

) f&o L/bc/zwfly AR R OD Yoy
(f=-3, =0 , fwo>=+c0)
=, 2=1 5 alrhde pr aé/ fm 4, 00) , with
yron cebne Dz(dk -3

' @G&’“M—W o alsrlute mad. s, 09).
gt 0 crbraws gn (A,*02), g ,@&n {@7“ = 469,

£ 4o




Exl. 9(%): T g -2, 15>

o, , et "= 5% S(f-x*)
Seln (L= J§-x* + % —
YA ﬁ 2J85-x> S- x* 2

ﬂm 7/(//(/) =0 <:§ 2=32) ¢ C-—),\E} 35y C//),:{',‘CQ,[ /90,,[,(«5 E
Now ebsovpe +hat. 7

'l.E - O D) lﬁ,
ﬂfﬂ) -0 = 0 4 0 o
g(k) 0 ,lﬁ& o % :
4

S X==2

Thor gme  ruan z:a,{ g’m)«) EZ"‘ xe 28,2y, S

ﬂrd(.) >0 I x e (2,2);

/
I >0, ﬁz e (-2 ,0), /\

=N ](:._)_ g
,@'\‘ﬁ/( JACAYEER

/

K fn el

nean =2, Z

fn B3 finet e Gu) an b oxtonded _omtronly ot (25,1

\
wHh G(2h) <gR) o, o (Con b whet b Az
- ErGeeRs  gF o Err !
& hun Muw(}/\(? g/(/m ‘s R fartan Rt
~ 28| (25,2 | -2 [ (2,2 | 2] (22R) zﬁ'i
/
ﬂUQ' i <O 9] v o o <O 58
gcx){b}wnwo \}\ Doce! / ﬂw{( \>\
. n i
Lk NP
20 m



jiqy

jiqy

jiqy

jiqy

jiqy

jiqy


Coclesion .

ycm) (e akbwe  afsolde pose. 8 afsolide pos.

%
B COXY 2577 ot A== (@&f mﬁn)/ w/ ?’(-L):%
ke o gelue;
ot A=2 (afs. max), o/ (1) ;&4
cha. mae pele .

(©. =% x,
How = Dnx + Xosp =

, }WW = £ o,
& ﬂ/l(’l)éa (= y R (O,'é‘:) N ‘j
i} } o
s , . 2 U
Krg o by, Cp 4
) .e—‘ 4
Foo 6 offSowe Hot \ A
74 -¢
[ I !
/ VM/;‘\ ;\_/
Ra> 4 |
5 co
%27() - 6o <O o >’O

- b -
._> 2(-5 7 aﬁc{w‘fq my@ /N #S@’):‘

U
e



jiqy

jiqy

jiqy

jiqy

jiqy


ez @ Joy= 53
= A .
% ll‘g 4 M Cé-ZULUd\t/ﬂ/ ‘;\W.,ﬁ ) I

LJM AN AX ) MMAM,/
(o JZ\/(%) = 7.8
net .
%ﬁ—f (O\) {(l): m?/‘11— g-; / N N "—
fou |

{(x) = ;X«L’“.% = ;(X'))(AJL 1

6,/(“: 6X ‘F(‘U/‘% -l
{0 < [0[ >
4‘:()(): Y]/ (LY~ 5/
O
D gw= act ), el =Nl
{ L‘Amﬁ* e
W= 2% () - 9”45 ;
400 = 2% ()« 1 (%) gy 50 J D
i ' o| <>
6(*) ')

=2 X(l-zx’) %
CONANE :
T







Thm33 _(Pto_tockib) I¢ . g setishes

: (é(c); (7(@ =Q,
4.9 o frh Gifferetle s (@b (exapr forfaps of < )

g'(mﬂe 0, o (@h) ¢ x=c;
-((,L) , 8 = v(/ (@;ﬂf\o /U/‘/"/WV) ;
)L—‘JC 71/

Hon PnE2 5 m= L

=Y ﬂ(/”

Hiike BBl ot

¢ DQ(C ﬂ((,) =0 </\/vw) @M@x) = Qum? R A

A<¢ A<
(re

(%) CEWGh) anesn ¢ = 29

e

PoInT - ~<,(> M}”W wde  me mesl MQKM tml wﬁﬂv 0@:%4%7
wth Wn% limts m(nf&/7 rdbrminele foms

0 o0
s —_— ) 0 . OO ; C)O C)O 'z
g .02
) o
o’ . 5 09 ;A
w\/ / \_/Y‘/ cr— 9-0
/ o2 P |
A meant to say, It
% ot o In? sufficient conditic

but not necessar
condition.

e
# b of_oe o ok /mﬂ%’wwy

X
<3 o&m@ *“’°~)
et 0 M" &5 —

(‘li) SW%/M OLIM/;:’fM Jude  Aien ot ol bt ot dveo gt
et fat e Umn dives pat owiet  pq  fm 5Ny

A ADT0O ) + A A
M&M/‘fd/ﬂzwwuw ’m){/o.mwfﬁ W\ﬁ,



1155055333
I meant to say, It is sufficient condition, but not necessary condition. 


) Yo can wse O_L’\H,é/‘wm( fude o gy e Xéam%
meZyL %W;M Nelptions 6@4{%

X0 YA QA A fan K A pe AR K A g fan X

~ Pnlhr) ~ a&-4 2" (@>>
L o pro
& Lt (-wdx) o gt

Z

: S’I/*Ll : o
E*@”‘/‘ﬁ@ )@U’V‘ y e — o ko &Dw‘/‘zi

230 o - o 4
= L NN )
X720 0
An (RO
~ 0
K0 %t _4 7 sce =2 6 rto e -4%0_ R
/ [
(H —_—
B AR, e 1
nI0 (@) /fg? x = b & 1
e 0 (r)e
_ﬁ> Lo ﬁhﬂ*‘}t) = Ak
- Ll Al /




Skin - (W) ).
Z{/w (,&LCM) l} /é“*"‘ X ZMH}U (_(2

FRY 70 0 X ﬁnﬁfx) D,
oL Hep ted - In (H
i e M,_M_) = fim - ( X
( = ”
x>0 ()( ,@*LCH?L)) *20 ) - i%—?z o (PO L
1Y 5
OL 2 (%3/ /@/;/ﬂ 4 i oy
1-30 [C‘f)(,),em({"f)t)*?(.] B 290 Qa2 2 "
%
3 (
N7 G
Cho) W( — =
et ter %;:W”” -
.bﬂob) Jhen e %‘”’0 Q
: ()
s ok U2y
é:? [~ (X X B /{f;; T ;,&m ( .
C: S Gt ('{7
_ o L i-gnZ /7 S (2 cox-sinn)’ Y 2
Sl Xan X o T L 2
O 0
| N L [
— = )(' By
_’5 ’ ZM,@’U(Q &’h /;ﬁ/_’\—— s e e-—}
A0 )8 o
'
[
© Mom B tisl g
N-2-+09
o ) .
( ‘ X v L
ﬂj/”" «Z’L lﬁ =2 ,é«/w" 7— y—=—— V&M = =
AH+00 i e .

= fm SJr = 1
¥ #u0 D/



Tutorial 7/
TOP? N

Q«a\\\e S ; Lgc&waij‘S QV\C& CGU C.\A{S W 2awn Hﬁ\ue JC\AQMQM :
Q\ qu?uﬁi '? R->R 1 d?%ﬂfeﬂ%?m\aka Fi‘q' &:ﬁ X MKJ\“\ = \}rfm&\ﬂ
howe ok JceR sk -gl(ch = O

Q - ngnm S.Hi&&o} — R Tt Gevimuwous

\ ‘g&)b{\ Q*:GSJQ; X ¢ (Qu‘D) ,%Lk = LY, n
Clﬂé\ -Y-(. o) =o Vi=0) =N W\\Eh{ Qo ¢ O <~ < o™

Shew Kk FJcelald sk —SLMLQX = o .



QY

Q4 -

%\'\ﬁ'w

qu?nk Jl‘ ; [Q, Bl — R s C nm’kﬁﬁuﬁua

s dferdolle o @D ad oo Yxe(al)

Bt 5t o conttak Sundion on La\)

%“P?ﬁse F2Cah) —3 R s Cokinpeus
4 o offerembiolle ot Cay\ gd} and  iwm _g'(,{) exicks

¥= ¢

«3\ LY J(.\& ck —S: \S é’-ﬂﬂ QM*TG\Q\Q {l‘t X = C .



Recol\

g\k&%pu‘j{ —g‘g 5 fathj —_ \\é 1S Cnhﬁﬂunus
62«::& ’Qn% Gre dtqeftaﬂc\a\t o\ LGt\ﬂ

Rollels MUT .

8 L= 800y bew Jee (@) sk $ =0

{
Lograngels MUT 1 e, ok Celaly sk g o 20 -Fa
L - oQ

Yy N 1 }
here  exist C¢ (Q, L;\ sk i£(¥3-¥KQB‘S 8((;‘) — [600) - 3“213\}“@—)
equ{mqlee MJQ\D '{E’

CO}...& Q_\J\\gi S M"JTA .

gt(cb SN C‘:J)'\\-a)" SLG\ + O

{\'\Em ﬁiiﬁ St\oﬁ - EI:KG‘J

—_—

%NQC_X N 6(.\.,) — (_J)kﬂ.\)




1y

i




Co\™
®\> 6"5\’\%;{5\2? X=o0o J e L\QU‘Q ‘Q(“B = il;’: Q—K‘x’.\ Ov —?(h) :Fg;“;mg(y)
Case @ = foy % lim

X A (D

Cvose Uh betwee, 'n) \Twy S:-\X)

) Yt o

[£3 M {ikb) | Ki:;'\ -(-kﬂ)\ < %h < MQX S;\ £y Vim Sékm'g

J %=t o

g{‘-"\ s -? ":‘S C":’“Jr;hmh ws

ow  \
Eh Qe (-%%, o) v o < (9, W)

By Ralles B Jce (any st £ = o



Case D £ S‘r(b) = \iwm S;bfﬁ

X~ Fos

Comtider  X=|

f? ‘?OB + x—-rx. g‘\?‘) ‘\‘\\em (\Q%'on O‘{‘jumvahli t:&' CQ§€_®

RS U S SN SR by Rales Ly
d e o,y sk S;"Qt) = ©



Q)

g‘imca -?-( Qo) = X-LQQ == -Q\L(l“\ = ©

SNT Co < C\ € -~ < Qw

%j Rolle's wT T3 k. ¢ (&;;}Q:ﬂy

, VS O\ -, n~\

(
ST = Py as s L0y =

wheve Do < b <o < S
A{lﬂwﬂﬂt 't\’\e.'k_, '@b\f \ = O, -, n~y <&k
(k)
‘S" (X)) = v = —‘;-(h}(\xh__k\ = ©

L =

Ry Ralles 4w, 3 Ui e (X, Xin)
iy _?Qk_wqu:j:) _ .%QF}!(%{}

)

o

-~ (W "
\"ﬁé\h(\\kﬁ\\j . Wwe \\eue, *:S'[ 3(aﬂ=0 J =0 D Sftlﬁcj = © -C\

= O, s k-

W C_’-‘-a o



QR)

B
I
X
(
2
.("\.
0
o/
lJ
)
M
(‘"\
X
-
N

= g\—k\rsﬁ = {a)

—gﬁﬂ = R:(\:h = g&&S ow X & IG\D3



Q) (e \ _ Qe
o _—S c \L\ Q(c)ﬁ _ Qu;it D Q \)3 o c_+\\>

S G QRN where  XE . and

AR WSoswe Maw x e gy

\Tom -
X—;r:_ t"‘ = C
HQ‘&O&,’_

\;\‘M S‘QC*\:\\ "2((:_') u 1 _ !

wde W — T e YVCJCH-\ < 3 (ky @xstg

tace

lD SSLwmsN oy,
HQ“CE \g 'S ci:u@‘{exenﬁ‘m\o\e G’(‘ X = C_ ( b § @\ )

N a ‘gi(_c,) = Emﬁ -CQU



N4 " 2014/10/20
| Skch graph of o functin
Qewnd  denvative —~—  (onVEx , (onCcave.
Commex - (ncane .
B Loorefrg)
2>
"y "
5
,\\Q('%) < ;'_rg\mﬂ *L"e(j) ‘\:Cq_f)> ;—%XH %f(j)
—E Xx) >o %q(‘)ﬂﬁ)
N AV v +0=
T O T
-
Zwws, [)o‘-\;trl‘u / v\ﬂwh‘u = & /
peyprvies ° >
,F‘.r*kt domvotive S

/ﬁ”wfw

/

3 > >
\ Canvty t

( annot (ﬂﬁ’ﬁ@w&"\ thesg. by abive [/rfmmqu
V

Nead  <oeomd demvetive g]”:g >0

G he {wﬁoﬂ N OJ‘””ESS ConVex




_ Mepn Vplore Thm

defﬁm: Remembaer to Check th  Lonclrtis ~when
7pu\ wont  tv al)fly muT [,/

¢ {1(')0) is oS m T[ab] and o&#&mﬁaﬂz m (a,h)

Boes shm < Lopongunr] < Conchyr VT

{Qb :\'}/{(L) | ‘g e (O\uL) 3'(X)*\1V—fw xeldb)

A elad) St {‘c?)-—ﬂ’% afe@h)

sS4 f’(ﬁ):o so. £ _ o ~fe)
@ ge 4%

MVT s ued w oo prov{s

pcc<b . fiab)> B & s f s obffeertiobe
on (@b N3l and ;é': Lo exists
Prave  that £ & dffeamolla  ox .
ond —E‘k\ - &:‘Z {‘(X\.
e sy b g
£ 25 cforattabe at ¢ ﬂf
Gy A0
U S8 S R
Stia £ 2 ey om (ak) oad difjonedlt on  (alo)\{d)
Ss £ 5 ks on  TC,GUM) o Terhq)
A o (¢, Ghy or (Gho)
Svonwr e pppy MET g 00 wteval  [C. (+h] orllth,e]

then L\C_CM _ {l’(gh\ whixe f;‘ o betwatn ¢

(th-c oncd ¢ +h

as hoo, oo |, s 2.5

.. %gﬂéﬂ = it :%‘;{'(‘?h) onists




’f JI‘%WWM »fw A>0 . pad —f((')r)—-’o Us %—>+dO
/QU‘ %OQ: ‘EOP«I\- %m
%m %\m—w RS X=> 0

o ~]06><) i KAk )
%—‘ Su)a ’&l x+1 —-’X
Begns AT d’ﬂ' A X0 D s T[”wo
<€ur &5 X>0, —g\‘s mtsz Lot s on [, ¥ )

d,:ﬁ- on ("(,\ 'X'f\)
Aeply Il T g =At8) | Eee ()

(gt X= o, i >x%, D ‘f —9 49

S~ - ,Q\W\
o wﬂ&x) 1& (4 )
- L""" w) =
Y e &) >
0
L(Hv,p"w(‘s Qn(,(
f—(» &'z—g&;’ 3 (ﬁF —Gnm ‘% , % (( undettrimncl )
TR -%
LM <|A(:SX ;@";:\ $fnl7(: ] .
+«-0 X =
g L) B ey =
x99 L(ﬂsn)
(. 2SinxeX Usx. L‘an\%nk*s (Rl
T w9

Giny

- J\?{;“”‘o PRV.IS' :-1_.



()

Skl

)

oo Jn(x-=) Lir, oo <30) X i [frogoo)

X

Co G, -G e veal nuwhers sm%l
& Cn

C\,+ )_’+ T n-t-l:o

/PfoV‘L Phat Cot Qo CV\?(":O has a Sl betwen

/U
o ou\d . —g(?ﬂ
H\ N \ _QL > Ch nt)
g (,o%de/r‘ ’Q‘L\G\: CD’X+ L%—P ~-- _V\‘:\,%
oL N ) da-x
by («‘6*4) - b e
— Dim 2t -\
— >0 €x~\+ WQ,X
= L,,,Q/_ -1
XYoo )R X xe"

~—

C "

0, Wﬂm = (/o+‘f_+ T
n
o= ot G o GnX

Cosider -E(x): L. X+ ng Lo G

Twit -Qrto\ >

o

S, &1(5 Cont's o [o,ll ond JA‘% own (0;!3
0«?\3\7 MV we howe

%(l\’ ©) :_F((‘é\ '%M Snm&lg» Ol)

|— o

(9. g s Sel'n o st Cx -t (X

Y =o



