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Q.1 (4 x 5 = 20 pts) Consider the function y = f(z) =e
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(c) Show that the function is invertible on its domain.
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(d) Let f~1(z) be the inverse function. Find its derivative a—f_l(z) at ¢ = /4,
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Q.2 (4 x 5 = 20 pts) Without using L’Hospital’s rule, evaluate the following
limits or show they do NOT exist.
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Q.3 (10 pts) Find the number a # 0 such that the function e N

sin(ax
Q +cosz for z<0
22 4-Je?" for >0
is continuous everywhere.
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Q.4 (4 x 5 = 20 pts)
cosh — e’ + H?

(a) By definition, the limit }lleo i represents the derivative of a
—
functlon f(z) at the number z = zy. Find f(z) and z,.
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(c) Find f'(z) if f(z) = (cosz +3)V2+sinz,
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Q.5 (5 + 10 + 5 = 20 pts) Consider the function f(z) = e® + 2z + z*.
(a) Find the line tangent to the graph of y = f(z) at the point P(0,1).
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(b) Show that there exists a point Q(z,y) on the graph of y = f(z) at which the
tangent line is parallel to the line y = 2z 4+ 1. (Do NOT find the point Q.)
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(c) In Part (b), show that @ is unique, i.e. there is ONLY ONE such point.
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Q.6 (10 pts) A particle moves along the vertical line z = 4 with its y—coordinate -

increasing at a rate of 2 cm/sec. How fast is the distance, say S, of the particle to
the origin changing when the particle is at the point (4,3)7
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1. (25 pts.) A ladder 13 meters long rests on horizontal ground and leans
against a vertical wall. The foot of the ladder is pulled away from the wall at
the rate of 0.6 m/s. How fast is the top sliding down the wall when the foot
of the ladder is 5 m from the wall?
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2. (15 pts.) Find the derivatives of the following functions.
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4. (24 pfs.) ' Find the following limits.
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5. (16 pts.) Show that the equation z® — 5z + 1 = 0 has exactly three 3
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(12 pts) 1. Sketch the bounded region R between y—z—1 =0 and y — 2%+ 1 = 0. Find the area of R.
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(12 pts) 4. Evaluate lim §:443 2 fE-2
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(25 pts) 6. Let f(z) = = . (a) Find the domain of f.
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(10 pts) 1. The cylinder with the maximum possible volume is inscribed in a ball with radius R. Find

the dimensions of the cylinder.
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(15 pts) 2. The curve y =
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(15 pts) 3. The polar region R lies inside the cardioid r = 1— cos# and outside the circle r = 1. Sketch
and find the area of R.
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(7+ 9+ 9=25 pts) 5. Evaluate the following integrals.
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(10 pts) 6. The disc z° + (y — 2)? = 1 is rotated about z-axis. Find the volumg of solid of revolution

that is generated. @Mrf@?( \Sl’lﬂ” Miﬂ)g :

Txeillgd =

3 tie?
: \/ g J Iy @_;ﬂ@ = ﬁﬂ(ﬂ—*ﬁ“"@m 49
*fnrf? ’2)@3{5+%Tj legody —-gjcas@cfe

w9, dutlg By S B

0 TV

U= u(y)= E! ‘y el 2
W =i

e e &FJ ool

Do O=orcsinly-2) .

2 c=-% o@-T ““3”(%@)[; v

§ (8 pts) 7. Evaluate hm ﬂ“j%?ﬁ

Lot LRI s i
/V—?@% W )/(/ —icﬁo ;réf M) é& ﬁ@%ﬂv\j/&ﬂ’l{!} (?<L>7L

(7 pts) 8. Approximate arctan(1.02).

S=crckpx o=l x=£.0% plR)= {Xz
| jC&Q Af@) + £ @) (<) ( éan £ Awe QWK/MNL/W)
79(0):: omcémi:;_ Lg) :-2%— e =0. o;z—-go
R 1
76(1’09\’/\ "Z/E T ?D_O- -

H



{/’()L VTioN /7'

(84 8+8 pts) 2. Evaluate each of the following integrals.

32 —2z+4 3){ ?“Kflal ; —&——i« \EK-{C’ ("g -#'LO)A f.(% l)(\'S-KH.)
/L/ (37—1)(33 +4) (‘K-—*\B(x ‘—]43 %=\ ‘K'i'q [7( \3 (X +h)

= 3y 2xaly = (A 18)x (C-B)x 4 4A-C

O A% ppca g=2
St oo

@ fa-C=l — 7

Co, I:f(.——n-\f-—- )Jx ﬂnlx \l-i-ﬂn el %/
/

X
b)fﬁdm ledt W= e“:=> dus 2 ePdx
4% 0 M Y=z0=> uz\ ¢ X:ﬂy\ﬂ =D w=4

- 4 "
. Tzl du -,_-:-,L»_.L—-\
7 z |S ()" 2 WL

1

ﬁ]l(sin($)1n(1+m2)+e¢)dm S S!d(x)‘th{“){ }’Jx - O S'“(&, zr()f) \(, oJ({
- o A (fondie)

"
Mo fe,“éx = \ e-& (puike) . So, Lotk tnlegral exitd,

Answer:
= T Js.n(x)ﬂm(m’)éx-t-fe"du = e-//‘/

Wuhiddin UGUZ

i
e
(8+8 pts) 3. Evaluate each of the following integrals.

1 _ _

) — % dx | So, det usxBL S dws Lxdx
_!___.,___.——-——"“"'d'

P t + 4z? + 13

17 \[—(-x ;1)1-»’3—
2 JéES
= T=1 S_é&...p Now Aot nz3ten®@ = dusZsec ode

w7
= T:-L S 3secede o L gSecﬂt}c;l o=\ JalsecOeten®| +C
"2 ) zseer 2 2

x*”%— T
r ”>7T l—ﬁn\m \“\’Cf“;an __.(,,..__H{'_ x'{l \+C

-




f;utﬁu T lowW4

& ~
b) For z > 0, /zarcsin (;15) iz Let Wsevc Sin (j’) ’g - - - ")d)&
ink;}l},!i's o ‘
> 1= ﬁn;f..,\(,.)(i-).)‘.s ;}__ __7__,..»»»" dx = 2{‘2-. ____7_—_,.;.-\—:. "‘Jx ‘

Wﬁ?vﬁ"s %) W ) X x«\(as o)
A ()R 4 "!i( x—-\) 4C

(10 pts) 4. Consider a triangle in the zy-plane with two vertices on the curve y = V4 — 22 and one
vertex at the origin, which has an edge parallel to the z-axis. What is the largest possible area of this

triangle? _ .
B Consider  A(x) =X L-xT on [D ?:)

70 WAR Y, AT ¢ (x) we Mo\x.m\%e

£6) 20z o (44 o [02]

’F(O):" o % 4 ﬁl-)g PR, M _{ ((;4) o\ [el ?"1
0 \[’\ l Abg wox of Afx) o Cﬁll

Answer:

. —

,@b\ il my,) ¢ e

Ago e'h\t) Feoye O 3 4 —ibs w X of ,{(x\ on (0,7_3
\E‘,z {\(k’);' O 000 (_‘ 2= I‘Hﬂ; W 0 ﬂf A(N’) A [0,2)

=% A
v ? 10 pts) 5. Using the definition of definite integral in terms of Riemann sums, show that for any con-
tinuous increasing function f(z) defined on R such that £(0) =0, f(1/4) =2, f(1/2) =4, f(3/4) =50

and f(1) = 120, we have that ) " Vo ” (

1
M / flz)dz < 44 — | — A —t——

We use right endpoints 4o compwle The ugpee Sumn of {2
AU(F,B) = ($04) 4 {('/1) STEARYIOYST
= [r;_+q.+5o.-+ ‘2‘51"1{;\"’" bl
We woe Aef) endpoints fo conmpule He dower soum of £
L0 = [#0s REYef0n)f (£)] 152

= [0 7_+lr-;5(:>l.,z, = Uy,
1 i

g.-nu', ‘ﬁ e (:-ﬂ'}f‘) H; ft\-—\é’S!Q\ .@K{'}%S GV\A .QQAV'QS({\:'GS 'f( (f‘i:\\éff[x>flﬁé/u“,?¢)
\ 7]

oo 14 Sods L bty ]




LoL VT jow s

(5+5+5+4 pts) 6. Let f(z) = %T—j—ll)—); You are given that
i —8(3z 4 1) we « 48(xz+1)
f(z) = W and  f"(z) = ——ﬁ(m 1)

a) Find all local maxima and local minima of f(z); and determine intervals of increase/decrease.

EXPLANATIONS: ??&):Oﬁﬁ (’:;L

/g 1

W‘T—-—-"""'

i M=

NN

77 &
A

Poc. ey

at -V
(béleT?

——
A

™ s

/._,/‘J
zﬂo ﬂ;‘,m\ MAX
he W .

y el b |

£0) dae but x=\
s ok o cagaler pk

svvee | d— Down f"F)
\ = no soguler pk
1

local max (if any)

noné

local min (if any)

increasing on

decreasing on

(=00-4), (1, 00)

b) Determine all inflection point(s) and the intervals where f(x) concave up and concave down.

EXPLANATIONS: ’F” [ X) -0 ._.__.:7 \z(j: l\ Cand \rclm.ie_ rﬂf-'{'

x| =4 |
= i .
’F - & < -
(‘_" Conc, | Cenc ¢ (vat
e I U v W

o (VA0 ihhe J
= [{ 4 )u'n\{lzhzf;i,{{g_?.i‘fﬂt

¢) Determine all asymptotes of f(z).

EXPLANATIONS:

éf'ﬂ‘\ fp(}{) =00 = L’w‘ "th}

Muhiddin UGUZ

Dimn Pey= 9

XX oo

=> [ Forindal neyme |

inflection point(s)

a ,4?(-12')

fan \'V\,{)If.'r-{-"ﬂ’“-ﬂ ?’l"

H,__(,,,____ AT 1 S — 7 '
LF 70 fende 25 dougenk dve\ concave up on
lso (QeN ' ) )
7 ont needs Yo elpsly Cone nwilioy j ( )
R e eeee? CODICAVE dOWTL O

)

horizontal (if any)
4=92

vertical (if any)
X =\

=2 FK—;\) ~ er\r\'m;\i é\"g@]w;"} , k

oblique (if any)
none

d) Using the parts a, b and c above, sketch the graph y = f(z) in the coordinate axes provided below.

AN

m— i —

4=9
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I 2 3 1 5 6 7 8 ;
10 (L O[T [] |0 N |7 m m |
Q.1 (5410 = 15 pts) Consider the function f(z) defined by
z2—xz—1)e” if —3<z<0 |
f@y=1 ¢ i€ L —asas |

2r—1 if O0<ax<l1
(a) Explain why f(z) has both absolute maximum and absolute minimum values.

})o{ 5144, A X= U ,F{Y e .)nynml’ dj continedyb (}‘};'\v“’féffp'z, /Z[}a, R €1¢’t< {"} = {ﬂ f(ff" -1 li'l\

U x=0t 4 XY [ - di
Le olos / 3 0 a
‘)()( % conbiwens ok X=Q 1’7’8 ARL. f f'f\ 3o condiovens oo AR f?‘?i—{t & 0’,:14' baachd indfeues {05‘ t

,I /i & (e )
50/ l}\j P esX = daan ‘v'j\."u, /{l '} ,{r 5 on a ;,)%;,’_”,fg F};rf/\{A(yz.(; v L,niw? N { .ﬂ j R

(b) Find the absolute maximum and minimum values of f(z).

SF takey on extieme valuyes at CFPs or SPs or boundary ,oor/u‘sf[t?zﬁ)

O
D FI“O'T? f?‘t" f”’-’f’“;‘f\”ﬁlﬂ“«"é pr)c‘. y
S . (ot ot =2 )€, € (~3,0)
2 7[\(2() :{
S we soq that ) /;
f e = — 2 o = o é;‘fr:/e‘: of % & (-3,0) |
CPs: £ex)y=0 ot 2 = =2 cnal /| (out 'Z ;
O/ Ls ' VI “/“'J,
5Fs ; F?x} dn.€ at [x=0Of since (L};)‘e\ R 24 2- £ et =€

L3l 2 X0t X

(f“‘i, r R Ty “\(‘ hc’r Qoliwu LN ,X\O\\\., L”ug\i berk, >
CO'H/)Q“nj o fre. valepes £(-2)= S/e*, Ffo):—/, £ ¢-3) =11/

a""‘d FC/) :/ )y we sef é/LéL,é
7[\ = F(/)S / and }r = ffﬁﬁ):“/ "

mayx " én
. A yave
e Lhe abs.max. cvdl @bs.min. valuey of 1, rehpe clrve ‘;A/

Q.2 (10 pts) For what values of the numbers a and b is the curve f(z) = o’ +be

y,? tangent to the line y = e at the point (z,y) = (1,€) 7 b
T he pomf (o, y) = =(l,&) mys€ be on the curve,de 70(/) =€

?““/”‘3/ @ atb=/(.Thk Jder/ vazf/vc: meuyst be Zéé?f
-
ot ==/, c.e. 70(/3: (20%"/‘6)€ax féx/ = (2aqtb)e =0

x=/
L.M/ﬂ,dtjf(\ly @ za+b6=0 B
Solv /‘4;,/ @ ana/@ ) we ,f(“//\,c}/ {f.za/é / a=- /( avel J b ‘“:57




/ - 5= .2 /
Z0LUTIONY

Q.3 (2x7= 14 pts) Evaluate the following integrals.
/2 /2

(a)I=/(1+sm z)cos?zdr = f (/.fg(,q z)(/ Sen x) CQ.S’/K({Z

0

Put ¢ tzsinx | we have I-= f(/fé")(f -¢*)d? = f(/ ¢e -t )e
gdfz cosza/zr arael

'éo‘O“‘V/ /

4 = ot
(b)—7=/e‘/5d:n Lot zf—/-.' dt= /za/;c 5—; dx or dx=2
' (L:1»2)

2
So [ = 2f£efdé Qfgﬁ/ —sz Jt= de-2e - 26//

Or mf%’rnfl“jé;//’q*éf [-45,,76._2(6—6)

2

u=-2% dv 64/{

dy=2dé vze€ { T 2'/

Muhiddin UGUZ—~——~

Q.4 (3x7= 21 pts) This problem has 8 unrelated parts about improper integrals:

(a) Evaluate the improper integral I = / wede. [ = 'étlm I Q) wherg
2 0 Rt 2?2
]:fi’t? CL/?(:-——E ::'-—--—( _/)~/(/€ )
R 6
0, -x? /g ~R%y _ {
Hence [ = &m _fxc’ Loz L lim ((—€ " )=17

Ke.yu o /QW&?

(b) Determine whether the integral / w dx is convergent or divergent.
+e

< L and that

For W0 , x+eé >/£:‘6 meéyw}}l Méﬂ/

x%ez e™
' / /
0 g . (/ é AN
(x+e*) '3 Eew 0
w : L
e ~4fq } -0z 9 o
F”W we hUUQ S e ,>¢JX = Q?M [(‘3 cj)‘; = é};(\& m‘b(t e ) = 2.
1] R-w P -
W
% 5 “Y,L,,, ch' i?  conve /Q;\é /gj Co/m,;)éy:f\mu det.
L e 4




Ey

/VZ» UTI10 N “7

1
d
(c) Find the values of p for which the integral / (tanm:c)‘P is convergent
) > Q 0
[;ﬂ/\: D_{Zg__‘[lf ),, —_ _ {/}f'ﬂ.‘
X=01 Wyt >0 n=20%

e
Becwll f &j.’i s convgpgred (/ P < {
/ &

cosmtae e (}i x‘)
P o/
e oKX
"#‘;’Iﬁf?)}/l bt ? J [ ’() (\\) \f((jﬁ ﬁf é ..»-) g‘;) < { @
2 (Hoax)f
Q.5 (7+44+44= 15 pts) Let R be the region bounded by the lines z = 0 and
y =z —1, and the crve y = (z —1)%(z+1) for z > 0. (Do NOT evaluate integrals.)
(a) Sketch roughly the region R, and then express its area as a definite integral.

}).;’ (5‘#’(:3;'-“? £ 8oy
J

4/“::621 nf{/Q f[(/z /)C»T,,\-.f‘,r»,,]a/z

(b) Express the volume of the solid obtained by rotating the region R about the

y—axis as a definite integral.

aﬂ;ﬁ, et col sdall mo{l{ncf )
/

V = 2 f 75[(7(-/)2(;(«»/) ~(x-/) o x
o

(c) Express the volume of the solid obtained by rotating the region R about the

AV =/ /m,x -t fji”"
lowt = (;z—/)z(?zf-/)-(-/) o= X-1-(-1) = X

€y =

B;j C('/:‘i‘ l: { Cross- .'i'éo'-".'}'—g":r‘(ﬁ.'-’r } f"-ﬁ..:»i).-?fj-‘f'/"{«,nfrzft!"a
/ A ®

Vi 7f{fz~/,)zﬁ"‘x¢f) # /jf— 2’75/9(
0

line y = —1 as a definite integral.




ZO0LUVTIONG

Q.6 (7 pts) A plane region R is rotated about a line £ to obtain a solid S. Then

the volume V of solid S, calculated by cylindrical shell method, is found to be
1

V:27r/(x—m3)dm.

Describe region R and find line £. 0

7 .
) ;(t{;{« W‘@/(/UA’I/ A TA ) E/j,

»
?

i { $ 4. “\
Whick megns Rz

T
Q.7 (8 pts) Find the arclength of the curve given by y = f(z) = /\/ 3 —1dt
fromz=1t02=2. 1

L = f;//rr%) e = f//%[f(,,] A

e [ 2 Sa° 2 577 sphy_ 2 -7
:—E% //:-—-5;(2 = f ):?(4/,@#/)

Muhiddin UGUZ

Q.8 (10 pts) Consider the function y = y(z) defined implicitly by the equation
tan(x+y) = xy, where y(7) = 0. Use a linear approximation to estimate the value
of this function at = 7 + 0.05, i.e. calculate y(« + 0.05) approximately.

A M(ifa% 61'qu aFpp k??)fl‘l’.‘rmeé-;mm th & i‘f Zf/{@ zg’t‘;’ﬁe"'z’w

ACz) = ;/(/7) 7‘;’ /(7?‘) Co~77) = O fj/(ﬂ)(z“ﬂ)
EJ ¢ Iaﬁ;‘c.(‘f d / “'[W{%;’;-@m;?ff::&‘fv'e:a LS I

/
/4 e y [+ ém)
* J - / y(zh‘?(y(x)/;? J
2
Cos (2’-‘6"‘;’0‘)) 2= 17 X Cos (17%67{/7))
o r / N - /
. LoVN= T en ) =8\ en )= =
w:ﬂy ) =p /-/-2/(,77)——77;(7#/ Y J —
cz)S‘Qrf‘
Tevefore , L cxy= 2620 gpol Yy (me0.05) = = L em ro.05)
-/
V(Tp0.05) 5 ZrooS il g.08 (.

m—/v - 2a0lm-—1)

17i
/ b " 7
- An 2 oy Gh o od ogf o A
[6?) V= An J{ I (e hix) o (b} Sacdl will be I whigd 2
d ¥/ ¢{‘£ fodedion exis.
s0 we med faie 0 of. )
d i} ‘ t (,f@f ()174{ ;Y&Jj-',aé'] 7%{,6 s .{).;6[[
; £ ) N o Yo
V= An } X ‘f-"""‘."'}:.tjx I veedical )

, az=0, be { md ho sokeden exds 7S 7/(: it x=0. ( Ke jwwﬁs }

BJ FTC, ‘P(x)"/él’—/ anel L. = f/ X /G/*“fk Cof

= M ) ﬂ?‘J[ﬂ)

thort
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a1 a2 Q5 Qd a5 o5
SHOW YOUR WORK ! ||| I

Q.1 (15 pts) Show that the equation

arctanz = 2 — x — 2°

has exactly ONE solution.
Consider the ,&\H\U\TN\ ,S’,cg.\ = arcton x — L+ X+ %X

Nekt Xwex  £(0)= =240
&/C:L\S %>Q

3

\\ oroev=— % T4 coanXinver{ of LY ﬂl/ax\A \Au\; .
\"‘6 INT L'S««\‘:«N\u\:\ﬁo \J a\ve T\ncarem) e eys

c G CO:A‘B s et %COB:Q- )r\ff\bc. %,'wﬁ\

e.queXs SN \ned ot \least sie solefisa,

Fb(‘ Af\(\c, u,(\ﬁd\'uct\oss ”—S’ ’\‘\/\c, sc\w-‘c'-or\;
L

Nobe Xk gy = = o Lv 3 PAS N X

\-% X

W o skczc%\xa AL Cal N4 £-netien and.

Nehle oN\C _s- one. .
<\ ('L%b(-c_. XN\e e/ﬂu\_‘k\bf\ %L%\: (&) \{\“4 q,\' W\Q(Jf ohe J’“]J'}"\
Hevee g0\ = O Wes  exacily one seludion.

o? AN ¢ canBines on ra V) ng \
S ; s’é”f“"‘)’“\'\e =n (B,\) , o cen Ve RaNos Shme -\

’k,\ Qixs) = © = £ On) 45 sove \Xa/x\ & o) \J\\m/\ 1_
A ¢ \ehween KXo &K sA FLo)E o Bt U0 —3—-HFL«I+3-
ot NN ,g\Lr\ =+ o \Je.

—



Muhiddin UGUZ

Q.2 (4 x 6 = 24 pts) Without using L'Hospital’s rule, evaluate the limits:

tan dSx -
(a) lim — = N sxns¥ 3x . L. 3%
PO s xro e &nd cx§X 3
esdn AN L8
e tf\\}\ ,Q,-w\ __\:J’— . 4dn X
\FN\:"\ 5\4\5*.‘ ’\-: ’Q.N\o s_/\)\—' . WA o G':'\W +m O = 3
U
5 - =
= A A Al 3 K,

() lim (z— Va2t dx)
E——00 o
N oke At C-Ntrby 2 X ¢ x4-4 ond Jun X =

so X = {felby = -0

XA =0

o lim @D moosd gty whem £5 eor (w13
z—0 T o \(\H\%

B O
Q' Yo g e gz O L) £' G = - L0k 2) S0 U“”}J
ond e ' (2)

= -9 (0x2) Sn((ex )= —4swl4)

: é’\’.s"‘\”""“"’?r
(d) lim 22 em) AN
x—0 _:\_4 ei" +* . 0
-\ < st(\(,i_\ Ll = e = -
N Xe £ x & e X _
1 N 2 2 5"‘(7:()
S\ J&M L;O, ‘!;M X € o sWuc,e% ’V\N\Aj nm X & —_TO
xao & #A0 J ¢ X ©
x? +arcsinz for x>0
Q.3 (10 pts) Let f(z) = ) . Find f/(0) if it
x +e” for x <0
exists, or explain why it does NOT exist.
/S (o) = & 2
X - _—
Snn £6) = Dipn (—x‘f6>=i#0 - £ U Qgé Contrnues
—~ 7(_-10/ _ -
x4 O il ente o Aipperendble
o fim g -ped |y tlrerent oy _
-~ +->o“'T__£:\of L * I ax X=0.
dan f—go) - Li:--' =-%
£taq L’J:-L_ - :- LY *':

o S ] A_-i Lowe \e ot X=°



Muhiddin UGUZ

Q.4 (5 x 6 = 30 pts)

4
V16 +h—2
(a) By definition, the limit }lln(l) 5 represents the derivative of
%

a function f(x) at the number z = z¢. Find f(z) and =,.

(1143 q\’ y xi)ﬂlé

or 8Nz YT+t ol vozD
of |

ey _ xT +cosx
(b)Fmdf(;\r:)—dm if y—f(m)f—1+$3

>

g\tﬂﬁ @ X "5‘\">U—vx ) - (_x L carx) (3xXF)
U+ D"

\
(c) Find f(z) = ji it y= f(x)=sec(secx)- Recdl that (feex) sSecex.tnx

,S:\CY'\) = SO(/(,HW) . %m(&aox) . SeeXx  fen ¥

Y= 3X - Qna.—.—x a3

(d) Find f'(z) = ji’ if y=f(z)=3"+log,3- 3 43
S}\L*B = 3* Ind 4 a3 21— = gl gt 3" 3
) ATy odegd s An3
Lax
X )
~ And L’,} "X eax _b\a\s_%:;_s\‘_
(La¥) ™
9z -9 3
() Find /(1) :ji” ity = f(a) = %

\We Conn HC '%.z@%qr"\‘\(\m,o AA'H‘;,_,\* X0
OX Iax « 3 dnly-2) — 4 lay - X

2
3 -4

=D _\_.,\6\: o (Ini A v

ok x=a (o= )t g+



Muhiddin UGUZ

Q.5 (12 pts) Verify that the point Fy(m, 0) is on the curve C defined implicitly
by the equation sin(a: +y) = 2y. Then find the two lines which are normal

and tangent to C at F.

7
AV & en(7T+0)y= -0
o f

wn

X

—

Teo ,g"nc.\ ‘e s\ spe o,g, —bo.@u\\- Lo M o ?Q C and \Nz(\q, \s]a\\ﬂ c
| \
o,\, (\oﬂ\r\.ﬂ\ —QN\L ’)Y—-v\ o 933 )\ Oeed A= {(\J\ ‘6 \?Q

5“’\()(-*‘13 = x'\a =) CoSCX—t-‘Q-}- (\+x ‘9\3 = \\i) L X a_\

ak P e eve M= \6\\ = =L = 5\epe o%,‘\'w\gm—\- e o P
‘H. / ’\Jb ﬁfi - A\ e N T C

ef\!e
- ~ Ve - S
Ef\luc)(,u\ o} 3;4—(\@%3, Jre =X > 7§ q& = -7?‘—7 (X /1,)

woonermad W Y = (Z+) (e -%)

X3

Q.6 (9 pts) The radius r of a right circular cylinder decreases at a rate of

0.3 cm/sec, and the height A increases at a rate of 0.2 cm/sec. Find the rate

of change of the volume V of the cylinder when r = 1 cm and V' = 157 c¢m?.

Is V' increasing or decreasing?

@“ — e --03 0"’\'/5-4, \ t

\ ! W) =% 02 emfge N X
o2

U= et W) Y
= &) = 7L \’ 2 UL N G
Lok 4l Yo Ahe bime Wnen c(de) = A em ond W) = \T
von WAz VS em  end e
kY= 7L ) -4 (03D T f.(o,v,)/&—, ~8,8 71 el
WS uhen CEY s A em and W= WAL cng \Udume 3§
Aeccreasitd ot o cade o) BB L C’M?/Scc.

L] Vi

7L cmg.
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Q1 Q2 °E o1 Q52,5 |Q5(c,d)
SHOW YOUR WORK ! ||| I

Q.1 (2454548 = 20 pts) Given f(x) = 2% on x € [0, 00), ie. for z > 0.
(a) Find asymptotes if there is any.
JL-NO" "-1’ o P %G" x-mo ex

: raﬂ*ﬂf‘“f"
S WL £O0R) WS c,or\'ﬁ‘NWUJ en Lo, T No vtréf— l “
(b) Find the %;:rltlcal points, and determine 1nter}als \c’)\f increase and decrease. Then

calcglllate the local extreme values of f if there ig any.
Lo
$'Ae ox e - 2 i BN ¢ g I x € [0, 0= O =mf).
(er) er™

L ofe Yre exidiel oft

-Q X
js\w-\: O s xe [0} . sinee —L & \D’M(-:ﬂ/ .8 & 2=
§ 79 weLesty 20 e, 1) £ Wy decl MAX & x=), £00= Ve
‘ "/\/M
_ﬁ’—’——-—’-—_’-‘

g 71 Seccentg on B0 gt doed on oy x589, 407D

-

(¢) Determine intervals of concavity, and find the z—coordinates of inflection points

if there is any. N ’l A
\ AR ﬁ{L__ Cx-%) X &
Poas 2068 o fleaa 2 [a-e® £/

\U

~ 1o «2x") /e
< s 2 [ 1-73x - LX / N g—[--\‘\)/t (_t:xw.)
_ 2 LQ_;H,S‘YL—\-Q/ - 2 (2t - )
' -0 o LEE-TAt =0 4+ = m->/9 _ii‘-i'
— SS\"“‘ Y (sfh? % &N & ac
2 K= 4 >0 =) r LA i pm‘h
3 + J s cencar up on LO RARLY Y D‘mt’%
N — T ~
& N v -S— QD = é.p.u\ onN LX\ ‘X1_1

\%5
§ (d) Use the information above™o mmake a TABLE showing the behaviour of f.
Then sketch ite graph. Without further calculation, can you sketch the graph on

z € (—o0,00)?

Y o K &fﬂ‘\: =) dht v fFu &Mj&-rv/"'\ on K

No-\'l_)ib\" J
“HAU‘ on []2_ 3(/,’}th 1L ’/\W \¥ .y
JMl\p{ro Vr‘fJo y' A% —_




Q.2 (4 x 5 = 20 pts) Evaluate the limits (I’'Hospital’s rule may be used):
(a) lim (Inz)"®
L300

ot :
U n)® A A8 (em
—Qn[lm @(\*)L/LB L -;e‘;v;‘ L ( V‘) N < ve )
= e K= — _e =
W x 0
v Hvﬁ’\a‘k &v:w A ’@::" e - 60 = A
= & L _ & =

1cos(sm2$> Lm’- U= S.L):‘—, *6”1% ’f”) é‘

(b) lim 3 L X2 0

z—0 (sin m)Q

sv‘_o;u_c%u x

bo.«c\
T e £ R £ g

.
o wnw
U "

= /P"M = A7:4
n= < A~
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1

\
Az —1)— [ et = “*\M: o = ¢=1(x+‘)=14)
/ (& tgpe; o< e 5‘

(&) lim
/cos(rrtz)dt
1
‘Hope e T > r -
P e 2 (—€ ) 2xe o E=o-d
- —_— (%)-3
T
arcsinz +3In(z +1) _ oresNO ¥ 3 g — 0-\—/3"i -2 _0
(d) lim : - T o+0-AL -2

x%O T+ s8lhx — Ccosx 0 + sad — ¢=(D A
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Q.3 (12 pts) Consider the RECTANGLE with two vertices on the z—axis and

the other two on the curve y = f(z) = e~*". Find the largest possible area for this
rectangle. Hint: Note that f(z) is EVEN, i.e. f(z) = f(—=z).

-X
Ve DK b 6-*1— Arcely = AH) = 2% & Meoile HC"\ °n
- . (o, )
X A 2L

- % N —
(%\CA: Les y Lxl-Ce = 28e (| = 2x%) = O

- |
I O /3 A () e { ,{‘,4..\ M\ aX X ¥z * /6

mecze—— A\ ¢ ¢- ndinvel end

Ao P;(nk}sb"-’mé‘so

=

e
x = %00 %% e
A ﬁ'(d-\ ._.LJ—\ _&{ = O
Thes A= Do\ st:r“l/ﬂ_. W 1'\4«—6\( X A a¥ *"D* et

g\os*(‘-
-lly o 1 MA4
A (_—%L),; L o= T]:—;,—— = \\ %, ol

(1 /\/\/
Q.4 (8412 = 20 pts)

(a) Write the UPPER Riemann sum for f(z) = 2z — 2 on z £ [0, 2] by dividing it
into n = 4 subintervalg of equal length.

3\,\,.\ ( Ao 5=\ ) MAX  ande

e Ganiie (2 -5

3
UL, 4y = bx ($CR) v &+ Ly ef3) =L |4+ 4ed 91

= 7.
L1
W/
(b) Find lim S, if S, — — " Etfﬂ N ' 51:27%) P mgiﬁ n % _

n -
-e,r\. (_\1‘ h/nx

-Ae/;M S‘\' =) /e-f\/\ Z JV; N
N @ n—= D 3= ﬂ_ < 1‘/’\,

G it s o Ronenn g gor dreindge ] [T hnlie 0 gy
(o gov §T RN e gy O

T v Ay = —3('{
A= ) b T 4
i o W LY 4 ) N
17 W * ¥n = = 7_ A -L
X > XL ¥ L N L
1 b énu olu P 5 '(7‘1.6 c i“ = qu
S R ) B=du = Z s ,—J;



Q.5 (4 x 7 = 28 pts) Evaluate the following integrals:

—

(a) /mgex2dz.= I s
* 3 TR SN 5 P-4 Py
b bkt Vo xegf £ E° 4 =%U©’5@AJ’1 >
Az L 3X¥ e AL - .
dus A =2 e (¥ 1) + ¢
<O(L > Ww=ze¥ eee—————
= P
A= xé&c(‘
G- G D
(b) \/jl = 53 ’é*,_._— — J colD -€cBdl = jse,c@d@
. m 5 m o, ‘Bl
G- A
Q:G;r RS e
N 'l)‘*'\.D = X~|
GL A S:J‘GJ.Q = C)o*

= -»Qr\\ @ -v"(.“n@\ \% G

= JL,\\ L4t x‘-t\\\ — QA\W-\-G\—L\\\G.*\\
o
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I 2+(3
V(1
w/ ,,_l
/ = S \y [Ceix . 6N dY = -S Q- W du
{(c) [ sin E\Mdm = S
5 ey
Jp:."‘s’\‘/vév”
3
_ S<$/1 "IL)A\A — :EU‘ Z,ELJ/L cC
7 3
FlL 3/v1
=1edx) - Z () v <
7
/\M

14— o — 2 L= ~
(d)/(m+2)(m2+2)d

1

WY =% =% = _ﬁ—- ~ Q xel > Aoty ) *QX‘\:’()CX{D\ H’_xlx]_
%) (XHel) [alits w4 L L (A “0) =« X LLG‘\T‘A T(\ﬁklﬁ)

Al =47 ’5

1 ec="1 Q"S

p\-{cﬁa' . j 1 dy

ay A dyw —-3 5 ’1_—1_41 ol el
= 2’ wE=e
j o L LY cxrc\'w\(i")-vC
A X.‘EL\ - 3 Anlx L) S = (v
9. A\ 5 a

b m T 2 ——
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a1 a7 @8 e Jas @8 Jar  |ws

SHOW YOUR WORK! ||| III

1.(10 pts) The circle (z — 2)? + y? = 1 is rotated about the y-axis to obtain a
surface T called a torug. Calculate the surface area of the torus 7.

)

ﬂg Y= Fi=(x- - "31 - l—'Ci—-’L\L - ,2: T r_\'(Y"'wL’
x fene

j ds > ,g HL%ESL Ay = SH‘L-L ————)—Lf"‘_:‘g

i
p . N

- i = (-8 Ay = :
== (o’ o 5 4 gy

&Ny Nre sgnescy =L Ne o worrd %- aw.(, e Nove ! e
Sur%e.u. AFU\ = QQ, = L & \T—\'W'L "\J“Qf ,{_ Ciomgr=pec at x=\ 4 X= )

5"lf\u- b oaves e velure o},’s\!\n— Aorus (AN .g:m\Q we \aew

\ \

Jc\l\—\‘ - ’3 G’f\"‘-ral/\.t wle' 1 {;rcn!~ 'é ol a /7(': iy
' . Yo"

Zongee part will o sapfe=r Ahe peneti

for mor ditelle | soe the (R be=

f'v(l."' n"d
flaa 7 dneat £r0s.

L
1 ,La]
Yz x=7 —ac\m&%q L7 3A- uwr L du . QTLX S M+ 1_3\4\’—@“

————
5(:\)\*1

m ’(\Lﬂ. Feoufiy
0

= (o)
- 34X (Gros-n fUL)l

- 2
- XTLLQFQ\,\L _‘ e (—n]—, gn[%,(—¢ﬂ=ax

§p e o .M'y:l. d
CosNVY ‘OH\-" 4

dw 4 o.arcs-nur)
J

| A
= LI/L 5-*—.‘]..1'

-c SN — crq—an BNA =z 8;7.1'
[ arc§nD — &SN ) =+ (-,rc’; D"
. L\




2.(10 pts) Sketch the region D bounded by the curves y = z* and y = 6z — z°.

Then calculate the area of D.

1 L _
2 = Gs(-—)él = xg»cx—aéx = x (x=¥ <)

= x xex-L) =2 O

X K=-3 X.‘-‘-OJ Y=L afc ~adnsrzohs 9y
J

\

Area (D) = A S?’Xsf (éxeq’)—j Ay S;i,@x'@)‘f} dy
2

-3
[») 3 L/
o X X
xl‘f_?xs __3.)(.1') + C@K = L/)Q
= _— <] /.
Y 3 -
8 _4 = 49-8 - =
N
-
O
o
£ 3.(5+5=10 pts)
©
E (a) Find % at P(1,0) 1fm+sm(% ty) by =2
S .
M‘b ™ \T‘;‘:\' A,: ..(‘t\.‘k'a‘\ub(\, N _ . \: o
P £% ) (Z+ 299')+ 3

x
f:l)(-‘c S'\t\@%.ﬁj”r)f‘éls%‘?l -_55-44“\‘@5(.1,

Ar (= (4,9 v heve : 1
' = = A = O
L—vco;(l.a_eo") (ﬁ%*g.o.aﬁ-r*g—o = 1"'C°‘!€‘)J§:‘“3
” = I+9 0 = \a.‘\ ey
?

d .
(b) Find d_y if y = (sec m)arcsmm'
x

'QM{) = arcsn k. da(seex) DT’\\"&‘C“\*Z“)&“Q PN S?Akf} ve o lotet
3: - A A L§eend arin WY .
Al

L=t
Q.rt@’\x __.———\ "e,\ LSCM X Qr('\‘ \‘\5‘ v

=) -a\ - CSC—L 7"5 \reyy

A seex teny

See %

A seex —%ﬁc\;(j
See %



4. (6+6+6—=18 pts)

< sin? (1) | |
(a) Is / \/_”: dz convergent or divergent? Explain.
1 €T

iﬁ—‘_LL-- 1
e b SN K =4 g dorge valves &f #, @”&) NC‘) TR
e L L.l 50, Bdngd e

b gene ST 5o ok YT AEETANT T ko en 1,09

> . Y Ly
Mg(g_p.uu(' G\ s\f\%- L 'L’ A_ asnYe S ,g",(\\-\c, (\—-N\\ILI'- T‘f\"-‘ ‘i
. 2 * ) =Ac a
Lo S%Z:\ - i—:\; ( iy ) Comporti=n ey edier lo=tnn Jreonds & go1 4¢
A= * ot 9L oc YW Q'\\'-ch.
Soe [Tyl = " T T vanpend by PR (p2 £1) 5"“ oA A i G\ O
| VX a Lt / \ % co‘\\).call\
2 1
(b) Is / mdw convergent or divergent? Explain.
» _
—e = X w=9 4 X= 2.
o= AM Q= Qe ".:\‘\"-6“‘\ W Implog &
o 20 L dy sepira¥lge M BN oS

N
ool 310 L
N JD T~ (’Ld\a\‘ & gﬂ— {x (2 Arem I \\S.u@&'(luv‘- S
o Ao SO gl g 80 7

([P (\Uyl‘lﬂl\*l So

J

g 6 A= 9616.\\.4.\ -\.\%qcu\.
E - e

"NerA Y -1 (_ dz \ )
:c) j'L A dx = S -11; duy  dwery \a-a_ ¢ Q )
g v WZL-% o
2 Qus-d¥% N . \’ e

— o e

é | = Q ?’L"\ Z 2% > c’,‘\—ku\uo‘s s OIL)

reCul) = §NE S A
o AsAETHe Sl nen e TCNC oy LeT

Mesesvd &’-’"3 _ A L= .
-DIWV\ = ‘Q: %L dy an) e 3:%;7\ dy ¢ &yu’qq\)f

I
xa L IF ¥ g J’L?v\
\

o 1
(c) Evaluate/l a1 1)daz .

L S = A- P\y-b«-el}*%éc«‘\}t—(/xj‘

v —

g = — = A .

Aokl * %" Xt Xz © D X=l = 1=28¢0¢ ¢
Tl \9-a_ Par i) Fraeiian Qzumo-;'.d"v_/ La-l = \C=4 - @
w\{\_v\/L xcc—
“ 1) - ;)y
T S RVl ) - 22
\ co>x | * - 0° ‘
wm €l \_o-dalt
rn X.QA (&= —é) — (A2 - :»}1 E l"(i:’w c)
= v c
c,-\-o— J,f\x -:;/‘-n\'év\"'l (c.(\‘,‘rv‘\Q 3:@>
|- AL

LAl WS g Tfisger ‘u\x—ro.,\ =g Canryth

-_—



5. (64+6+6=18 pts) Let D be the region with finite area which is bounded by the
curves y = 322, z = /4 — y and the y-axis.

Write down (but DO NOT EVALUATE) the definite integral(s) that represents the
volume of the solid obtained by rotating the region D

) (a) about the y-axis, using the cylindrical ghells method.
K2 3*.1' 1 2 )
X = J‘/—"a =) X :Q/‘a. é ’5: 4-X 4 >(7/

'gsleW it = 4t = Xx =74 & x5

= 4-x* S =D X= A s 1O I
\'L > X ’Lo \’D\‘aﬁ*.
S EN
0 s Tarenan = oaa [Ty iy de
S =y >
W = b-xt-3xE

(b) about the y-axis, using the disk (slicing or washer) method.

Muhiddin UGUZ

(c) about the line y = —1.

. v
Teoner codiur 3 Bx = () = ¥% =\

1
N S Ouk\~r Cady O = 11,_,(}_, ¢-N)= § -%

4
\ = jLﬂ (R-Ydx s 7 f((_s»x‘)z—uﬂ*\ﬂdv
O

o

- anals: 4 * 2
ot e ey T g 27 | e {3 4y
3



NAME,SURNAME: STUDENT ID: SIGNATURE:
6. (118=12 pts) Consider the function

B z% — 1] a5 5 2
f(m){ 24cos(x—2) z>2

(a) Without finding the absolute extreme values, show that f has absolute maximum

and minimum values on the interval |0, 6]. &) 1S
1o, él 15 a clofed & gL CV-L(\é]‘&) vy ecwad Y\ﬁ ‘Jw :\;\:\QJ:O—W(\Y\&L/’?‘;" pa 10 6.
conpinued oSN Lo, 4, tren Ny TakTeme U aue Thewrem ’?'} hWanle
Vo end 9w ocai(w-1) ofc ""}“"\u@s =N C_: o018 N oW e
Xo € [0,2) = v L&\ = Ly \X "\2\’“’\\ = £ ) 2
° LE AN X ado =N Y°)>U(?_,6]
2+ ¢od (X-2) = £04.)

€ (2,4 =y A= By = 2~ 2 ¢ {(x-2) =
X\ C 1] A {’ S ~ 2_1‘,/(,(‘7,3,3]41.\,, —5'64:3

xﬂi\ 1 _ . L _ *
X = L 2\ LM_‘%L‘", = ::;Mf \x’l’\ = .3 J f;";}_‘??\ - 2 ®x4 L :_f(b)
*A T . .
2 osine L Pl = pla) el 6 Al , £ (o~ =n Lol

(b) Find the absolute maximum and minimum values of f on the interval [0, 6].

Pi\oss\.u‘\'“-' M"*/M""' °,g. & >0 L5,5] ,"*)“""\'\ exwt \F‘a- @"’"\' ®) , cen octwe o

@ ko JELOZ2EE e < £ G0
. o 4 0N (0,1) v«\r\o:',‘ 'S\z:\f:g:o = KO£ (1) _
<D cetie o KA = |onwutl g\(\ Ve - senl-tz O D X-2= % T
o (_q,lg) e NS &7
= ¥:2-7

FUITL)s 24T =[1)

\
i) s g (4 oMY -
y X=41 1y e 6"‘\6“\"‘ \7'\' i (9, 6) & I’g (& _DO

. % \ écgaw-k\o\q A-‘%&-L.f‘!\'\v ,S-armw\as o X\re )cy} w\d
on X\re ('13\4 98— 2 . "o\ X=2 m-dh_\. e o-

s‘w\a-\nr L (Andeed 1 3¢ a Gngler pt ey £ docs
A=t ewil) puh wiklhest deeleny o M) exgdc ar
N\ =t ,U"<- can rale ay <« Crrt\ék\-"'k.
45(" o\\ost\--A'L ma‘%/,\,\_u\,

Tvee ofe (= eiNr st oni . (_,g\L-,«\ cn:u ?33
(0, )~ L,

CQN\\‘Q“’H\Q A\ c’t\A'.‘-J\.-)T‘J %a!‘ H\aé. MH’DL/M’J\ Nl AV \0~>(¢.f O\\JQ\,Q/ e

Muhiddin UGUZ

oW e < A 4 Lecailk) LD
X=4V
eNe — <1 e SNoe Ao o Ua-e s, £ on o, 63 )
H s F (s =N o pind
!y W.x ‘. ) - v, . 3 x:z'.\-_f

'g’m'\; L g MAY. (.
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ard

*_ cof\tl a
7. (5+5=10 pts) Evaluate the following limits g **
cox. dny J b _ Senx- Aoy Lo.-oy 1g0¢]

-
(a) lim 2P = PN e x~0

z—0t e y
\-Q,m l'\-\{ @0 ,) ) D ,QIN’
) — ) R, 0T -
= »a of Yoy C P ) L—Hjﬂ ®=~0 ¢ /.{q";(
/Evm \’G‘f\ S - ’J'“ﬁ‘
xa gt L o 4.0 o
= e = A

(b) lim Vat o+ 1_ g, )Z( (17 Z;Ej 0H‘°+D = A\

00 36+1
;k—\m}}/ J_\’_r_dl 3[4

8. (6+6=12 pts) Evaluate the following integrals

(a) /(ﬂ:-l—Q)ln(wQ—l—Qw—)—Q)a: —  Jalferx+) U/: £ LA) —J
U s AnBMerael) AV 2 (41

(L: +2) (204) Ay

e & A

L=-x+41 — Xz+t-)

dus Lxxl 4 5 K eax

e t=zd

x 1 eLxel ! * d Y

Ce- Ve (4-9) L 4y
o, :
= -QnL,cHL;c-e?-)(_;--va)__ J P

/ - s—\' ~ L - Z - 44*LJ'L‘
= daldatne) (55 24) S #_,’“LS—* At = dalfateed) (21 ) ‘S prr - b

-t"--t \ m
g—\-?.‘f.' - Ze"(‘l’1+\)’
- ’)_r)fc;\‘dr\‘t cC

O lalesd) (’_ £ 2x) - [ um *:LLx-vL} Lln(!-t"L!-t"L) 92 aceken (,(.\.\3} . c

(b)/m - = 3 B cwB . B dD =

A =S

CLL :CN% AQ

o sn28)\11g = L (sn(ze)do
W0 -0 Jda = j LSJ\-B (e[-'B} 1o = 5 C—z—— ) 49 ; 3 r'\‘_(_

Il

\
X
Serid gy 1 (0 -5 ) e pe
= % 5 = 2 ( “ ) =
. . §n40= 26010 ) 2P
- L (oresm— x it (-2 OJV < _ 2. 250l (1-240)

=y (=9 (-20Y)
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1 2 3 4 & [

SHOW YOUR WORK ||| |l|

(6+6+6+6 pts) 1. Evaluate each of the following limits if it exists. (DO NOT USE
[’HOSPITAL’S RULE)

(a) lim (x—\/x2—4:r+1) Do — 00 'ﬁUpc

T—+c0

= Aim (x— el (xx Wosx=l ) _ dm /él’/“'l”"]
X <00 o (%= \(Toom)) *ee x + | ¥-bx

» P
ta\‘l‘ér\.)___ /Q»M /(‘fﬂé — _i_ - 24
X — 0 /(,L+ '@:’@} ¢\
N 21')()1
(b) hmM — J.m M_J - ,&’l(oy e ,?(ﬂ:%
X_ O

x—0 T X — Q

e T
“OA\,FC%\ = Cl-kb‘-) 'Q”’ 3

\ 4
;—,/g (’O\s 312'&/\3:32[4 .ﬂ/\:)) _=l-_6 \
H ’g,(i\. 2.( 2t¥) I3
4 ) N
(244 J ]
. sin 5r J{M wix CQS?')( &\(1'\ = :)) . 2-(_7,'1‘)‘\ N
() o0 tan 72 x,:o S% SR HXK
Mw’f i ] N I Ry
,\u_‘ \3'74 im COFFA . — - 3 T T
F  ¥%X~9 XA S FX

2

. osin{z® + 1)
@ i
< ,5?!\(.#*\3 < 3 \;L\(éll’(.
o b k=0
L. oentts) o A Nxve & TN ¥
- X
X +<*
2
sl t|

T\\G:-ssotv_) \0"6 S ‘\rucd/c T\/\La{mJ «Qw ’-L——l = O

X—= 0o A
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(12 pis) 2.
Find an equation of the tangent line to the curve ¥ = y* at the point (2, 4) :

X4 = \A" — Y dnx = x L\“’(\_ = Tak durvdfie o) w3 Edeg “th
Lo fesgee’ 48 K ;
\6\ Aoy ~ EA— = 'Q“kf)t X ua‘k%

—h g
. — J‘Ai‘ - \ b = JAL{ £ :Z‘I’"Q"'
o o = e 3 ) ash Ak
A - 2~
= S\ﬁ\oc, b,‘,‘\mnw\']‘ l"\o ¥s JS\"“
lfve Q= 4\‘\‘ CZ (13
Eg\'(\_ o/g_ J(vf\ﬂ-d\.* ‘QIN‘Q_ . ,(V\- & * “3'
4“4 = = "'3 = mx-zmrl
ey

(12 pts) 3. A cylinder is expanding so that its volume is increasing at a rate of

1007 cm?® /sec. 1f the radius of the cylinder is increasing at a rate of % cm/sec when
the radius is 5 cm and height is 10 cm, how fast is the surface area A of the cylinder

changing at that moment?

(‘(.-\'\ 2
S YT Yt
GESTHER “) de A cm/seé
) _CLV-\ = 100 oMQ/JcL j_'{\ v
4t _L = $ em
- W) = 10 em

L LT WG

L
AH\ - ¢ AW
cENVWHY Z_ e ) = 27 (cten i

= oo (ol it 7 c i)
. RN 7Lr‘t+§l \Y
A (4 = \’ L o) OV + NN I”“EL =5 YA H ‘L' \o:m"

7 4e)

1—1)‘
1 sy o+ 07 Z.§=Nw) T
AL(4) = 27 250 T 2§

-2z [ 5+ wl - 27 [T I 2 a2k(sr)
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e*(22 +a) ifx <0,

(14 pts) 4. Let f(x) =< 1 if =0,
br? + 1 if z > 0.
If possible, determine a, b so that f’(O) exists. If not possible explain why? )
)

i 1O et X=X
@\C%\ exers ot X-”X‘D :;@cn $ comin

chede Yhe Cor\‘b'\‘nu."f‘a. ot Xz O
dm  EWA = B TP VL 4 "« _
} o= A (__%Lm_fb‘\:,f Y= A

(o 0 enbows kS, M akeR)

©
X DF X O . \ L
L
X6 X4 0

ow Ak gnd £0)
/e.,m %(Q-E\/\\ — &(“3 _ _lh \0\’\1’\'&-"4— = /Q«/v\ \0\’\ :}‘/VL

/ -\
nag™ Wa o W N o

N

W 9 (o n)— 9(v)
Jon (0ewy — 4=2) Qs T (Wb AN -4 L = Qe
4"’/\5—— RSN S Waas W 3 )

W+ 6 o
:}_ V\O whwr e %H—\ e (X'~
(::)rl"ﬂ— ({1 / o g} i
> : Q) dou NOT e)‘-—\/'{:- (= 6‘4-/-\: er N\ €
g under Yo e $ hoale - )= 4)
% o Tb\(rc’ o no  JSwv a, 2 =) 9 =
§ M Iff: R — R satisfies fl(x) = ¢ % for all  and f(o) = 0 then prove
that |f(z)| < |z for all 2.

$'en = S5 Wy = £\ T8 continveud and J-’jfrerTAL‘C on K
(Fer au\‘% Q€ /ﬂ\,\[OL , 0@:1 |y . o -
o dun £EN continvews on 1O, and dipfer a (0,0
VLT e me e e e
Then Vo3 Meon
£ () — £(=) _ jf‘l(_c) po some <

\r g\VC/ —WL§rLN\
bdwcd\ O CS <
( o Metfr g/ a)0 = a 40)

a. — ©
oL & U,_»#o)s e
e’-4
- A 2 \a\
= g,(u.\: a-& = \,gch\ = la) =

o\ plea] < \el o)

(ee = Q =3 \,gl-(b')\:\ =
Y A RERCAN T2
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(7+7+7+7 pts) 6.

(a) Find ¢ if y =

[lr\COfc §7 r\)«j\

ln(arcsm g

%LCM; -1. 4+ \ ] N

—_

Eﬂ (ore \,\ﬂ‘y’ OCTENX =

b) Find ¢’ ity — (2% + 119)Y7 = Aoy = (= An (X =) 9)
= \ N W) & x 2%
=) % _ er N "y
A da i) * 2”‘(-’
= ?3 Q&«t\ﬂ) K X*M
! ) = )(%«B § )
(c)Find %f_l(l’) at x = 2 where f([L’) — [pg + 5x + 2. C& 0 é:) * <’§
*3‘ [ W R S (.LAH\ =1
(2 = £ (5t an) SRS Y e -
pu =) (‘g ) g ,ka-)
= ——L"M = S__ ol &1,/-.\/-qu‘“?

@x 5\ o

=

-\ _ ,__L———
& )\C-M TS (M)

(d) Let f and ¢ be everywhere differentiable functions satisfying f(1) = 1, f'(1) = —
f/(1) = 4 and ¢(1) = 0,9’(1) = 3,g”(1) — —2. Compute 3" at 2 = 1 where
y = f(f(x) + 29(x)).

% 5 (%‘*3*7*8‘7‘\\ <’3"5*2®L+\\>
RN H\) + ,g' %H\flalfs ng'“ (R~ lj‘(»«\)
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1 2 3 4 5 3 T

SHOW YOUR WORK I I

(6+6+6 pts) 1. Evaluate each of the following limits if it exists.

COS X
a) lim (tanx) 00" fape,
J’C—}(%)* ” ,_.nt'"“‘"'
I A @:crnt)"rK L D @'mx)c g dan  cosx Ln(tnx) (o0 b”")
= R S
- \ |Z.»ll~ i
* Kot X %
A Ml- (%ﬁpc) LH dun _s::\x ‘QML_ Tcm
K~ - 7 el X L X - >H£ anX
- e * ¢ S Jeex = e * S)/x tay = €
fo, Lot
X2 1- CS §K-X - o j_
= e * = e = & =
€I3 —1 o)
b) lim —— ~ fup
) 20 ¥3cos ( o 'V &) ><3 3
JL'Ho(v‘( Rl )Z{ x3 lm _;_@_-—/_ = -3— = ﬂ_
v Don 3 C = A~

p X 6N X
X —
2 Q cheéx _X7stx =y B

n
s I 1 (e — ,Q,\M 1 z 3 - %’l’»
c llm—( l——+4/l=—=+-+ 1__) ey
n—o0 1N mn, 1 n n—- Do .
T« ilflJ‘ B -/e/M AX; ~Z—/E()<',,3
o Lol il 5 e
P R Tk SRk T i L pend j({ﬁdx
- ] n N _ (3 X_ - _
Qecdidima o) Lo 1) e (\—G‘l"““‘-“@h = 5 £ S
s<lindeco . Then bxa:—k o " 1ox - &\L"‘d"
Q,N\ QL* Y?: K; L‘/ j/L_ \ 2
Take ) = fi-x = Jutdu =2 u ‘>= /3



Muhiddin UGUZ

(646 pts) 2. Evaluate the following integrals.

L 3
a)/ i = ’I—-— _Aj, Q,AU\ = A B U:L Cu'.\.\)
2% 4 4% VG V) Anl .
e ZX . a & . A = Pulun) FQ(uri)r CM
du:z QL An dx A w ur uxl

=) fA+c =0 JH*Q’=OJ6=L

- ﬁ:'j— —qo:ﬂ-

A S e A ln\\n\“ +C
A S L du o+ S’L{,‘N ~ uud%/‘(',‘nz[ n
a1 " v

B S JzA\ZX,(\)] cc
L 2

|3

/3 3 73
b) / vtan’z dv = J X ( sectx = A) dy = x(Rany- x)\a "L@""""‘)G{X
: RV — du=dy
A\ =fpecy - g 2 teny ~% (oo - {28
R uzert .
= %('E"\%/%)-\— P/\l(?fy) *‘/)?(_—’SD = | il ¥ e
—L 1

X (G-F)« MDD B = E - 2
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(6+6 pts) 3. Evaluate the following integrals.

R L T G e AR
| £ W

2
442z +2 N
I+ (x=+\) N
du=dy
- N v 2 w
- \-rU\L | U
W:HU:L = X _,Q/\(\-\-u“} e clfefin U & <
Qwz 9..\.\.<3-U~. =
= > -/Q. (‘L’qu—tLB X 6((,‘}'-0(%-&\ ~ C
A~

of Lujg X+4 = tend = dy= Scc}éo‘@

L

= L = 4end + 1 Jg = | @18+ )Jél -\\
'\~"’IJL A+) = S _:":7;1&1 f W %e j

= - Cefmlxt)) tC
| = \C"J@l‘rg s fﬂ \(xh'wm_-*& * \
= J;\_ ‘L'\(X“W*L)‘r‘ff‘ pu(xi) #¢
v (gtee) 2B B 21 (ah Io b D
o Lc—:e
- _,\/— &QQ’ CO[@ J‘Q
¢ dend = 2A =
@ X 3 72
= 240D u = 0{9
g - cbfa
© : éy\ - lJcoGJd é\k
3
““"f’“‘ 71
(94'1)(1) ;,\__ ((\36 —\('(,
C?('B 231 i‘
~+ C
Zlé X(? f‘zxL)k
3
S __l(/m’ﬁ: ~ C



(545 pts) 4. Let f(z) = |[2* — 1.
a) Write down and compute the value of the upper Riemann sum for f for the partition

of the interval [0, 2] into 4 equal length subintervals.

o= 2."'0’)-
— Si 8% G T 1
© x *+ %

b) Write down and compute the value of the lower Riemann sum for f for the partition

of the interval [0, 2] into 4 equal length subintervals.

L( y 3 N \/4\\4 [»]
)\,C% -6))5 z AT Axq e NG v e AR e +
| 12 L oo A\ AN s |

N L V) w La}—)
= t(,&l(—t}*,&(\ ft ¥ 3

OxOx3\= 4
:/}{/(%* 9)

Muhiddin UGUZ

2

(12 pts) 5. Let F(zx) = / ¢’ dt be given. Using linear (tangent line) approximation of
— 1

Lo
F, estimate / et dt.
1 \

up 4
N ok Y g 6‘(: M= Pl )

L
—\
L’lxxcac“.\,p)(‘or\ b’g, F & A s ()= E(L+F (LY=L
v
R TP [k =0 Pl (= & 2X
4 d ey = 2e

oh ~ e
T SR L



(6+6 pts) 6. Let R be the region bounded by the curves y = IS,I =0,z =1 and
Yy =cforaconstant 0 < ¢ < 1.

a) Write down the total area of It in terms of the constant c.

4

3{c

> e
1 4 3" frea - [ (oD r (=D 3%
c éﬁ‘\ \:):'(., 0
|

X

g
N

Muhiddin UGUZ

23(C
! § 5 c
— ¥ :Xc,x—-z_ ~ .S
S 4 4 ,
Xz Q X=31,
1

“ 4/
/s b [ c’ - 3
:(C - ;_>+ (77 — C/> (_T C )
Y
C

-
4| _ L)“’
= 63 j—'Jq' J‘;* “
‘113 c +_)_

- 2 C -
= = Z.f

b) Find the value of ¢ so that the total area of R is minimum.
ACed = ;Cﬁls.—cfyl o< C & 4
2
Acey © o\,u'.o—s\v} centiuow on Ahe o[’JLJ and LgunJcJ
inkerus\ OOL AL W Ale) s MAX)mn =0 Lond.

Te ,g::mx AN\ean |
O (B Lod by o Al ==

(®H Xl pls - Aty s 2 e -4 =0 = c=43
i3 ~-l 7
pe -2 @) -5 r -7
Se A Wl ptimem oa Lo, ﬂl e S v aem vulhe gt Yz =N
D)r *,L[ J 3y & ?'/37, , e cen S A+

A(l/ﬂ: ?/31 O e momm Vibe . Hette mitomg-ne /‘LZ ¢
=3

£ (D) = 3/4,



(3+3+6+46+46 pts) 7. Let f(x) = (v — 3)%e".
a) Find the domain and intercepts of f
Dovan( §) = | = (- 02, 00)
R LA E: (+-DN" el =0 = x=3 (x-indferepd )

Q) wdvteql sk xs © = Yz fo) = I (na—'m'\‘ﬂ'-pf)

b) Find all vertical and horizontal asymptotes of the graph of f, if there are any. Explain.
SN —S— % atmes en IQ,J @“{Jk OJ. OL hs No vert <o | Mymp7l°ﬁ

To find (T eng) Ve et 1s ) /ﬁgjmﬂ?”f-ié Jon (g-pr e =+ 02 s HA
X2 ¥ 0o o adihe

‘s & 7ehd:
o RS = A L) ey . 1 - o i
XA 02 K -0 e pa-00 G (b £
Y= O W HA
c¢) Find the intervals where f is increasing/decreasing. o W

L-ner v -n et = & (x-3) (2 (%-3D)
ace codiel v

90)% «0d 131003

,g‘(+) =
X (-4 = O = x=3 & X=1%
= el (x-3) Yy = =

X\ P e g_ W \r\cfcwu‘:(\a on (—
Ay X & - \ + ¢ s decteonny o 1.2
21N 7

5

d) Find the intervals where f is concave up/down and all inflection points of f. «
\ _ X - ay3) €
£l - (P-nxeD & = VA= (2x-4) e¥ +
%\\(X-\—‘D = X= '7:'_15-:@—: 1% (1

= § 8 conees A0 o (-0, (1) ¢ Cl-rﬁ..,‘f{”)

Koot o dewn o (46, 1153 he 4
o X > -G X=leL owe Vnpecden pofs
Xl 6 4 4= 3
JA |+ — | = O+
N O — — ~+ ’ —+
sl 21l [N |7
e — — =t e >
,S— U N { \J U, - |4 11"1—5
7 N /
8 e) Sketch the graph of f.
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ax+b ifz <,
(10 pts) 1. Let f(x) =4 sinz ifz=0,
tan2z ifz > 0.
Find all values of @ and b, if they exist, so that f/{0) exists.

:Ylloj CX:“{'S = GC(#) i C‘f\'t"W"“J at X= 0)(—-} 4éVV\ fﬂ/) —L’Y)—fb'ﬁ 35{0) Swo- 0

X2 0 *1 Q"
= l-m ,FL#\ = ‘ém ay+~b = \-,\O 10

X2 0 X230
\ = Y —gio) _ -Em x-° " :

X

o A g B 4 Gr -0
x__\d' rA=—©° X4 O

(5+5 pts) 2. Evaluate:

d
a) d—y where 3 = tan(secg(fcz))
T
G-a Snan Cule ;A_ﬂ- = se,cj'(_sul(.xl\) 2 gc,o(.x'\') - Sec—(-i's - dea (38) . 2X

AR

b) $1L%1+\/Elnx (O"'“") +U'K)

s ek il - _
L x (0011%) T b, X o e D& = O
- '€’V1 T w3 | - X—\Q-P -\ X'J/'L X= of
x»0' & >



(6+6+6 pts) 3.

Let D be the region in the plane described by all four Y y=2°
inequalities §=2
4 1
ral, gl 428, Pi— D
xr 1
V=3
(see the figure on the right).

a) Let & be the solid of revolution obtained by rotating the region D about the y-axis.

(i) Set up the integral(s) which give the volume of & using cylindrical shells method
(DO NOT EVALUATE).

'F Oiq'lAL_ O ‘\(\’\a "\wa rg%'TDf\J Oﬁ- c..:\‘)\ O’L—
k . Jwre =X go e
’ = W o WAl dnep mtd
V= SOLQ—MF % Cca e\ ) i D\ & Da
'@
L ‘\. S \l = j Lz X (L~ )An( + 5 L”*(x
l\_ A - 0o I}L

(ii) Set up the integral(s) which give the volume of & using washer (slicing, disc) method
(DO NOT EVALUATE).

b _ \
tt] e . Vs foa o )ar e Cadio
L% \ / 3 Wb 3 y'” R = QA T
In O ¢ °=9, R= I/‘a

Za DL, “ Pia_, R—: sra

1 2
veFalmydy + ) (N
4

[

b) Let 7 be the solid of revolution obtained by rotating the region D about the line

x=—1. Set up but (DO NOT EVALUATE) the integral(s) which give the volume of T
using cylindrical shells method.

/\
1 ; -
Cuanee  sady M‘\’A \l = S Z.Tr\\ dX |
‘a‘ & |
| 01_ Vs
Cz X—-C-1)=- XxA 'l
] g
ha (o) O e
Wo (2ax®) 30 Oy C_‘/

t/,L
\J = Si 21(){4‘_5,)(;\("7(’3)5"‘ - J g 7 (V) (2= D X

I/'L



(8+3+38+38 pts) 4. The graph of the derivative f'(x) of a function f{z) is given.

a) Determine the intervals where f(z) is increasing and the intervals where f{z) is de-
creasing.

(5\11\20 - § ‘\f\(rco\{\m@
= A (; Leeeying »a (&,
(forge = F 0 decceitng ) = U oe 2

= [ W '\r\ch_e-J‘.rxi <o [-5 \] and on L3, 9")
-5 and on TH 3

b) Find and classify points of local extrema values of f(z). ) o )
Jbr OC

no $in
,g‘(ﬂ =0 5 X € 1-5,-3. L 3§ i Ane ScA o/ c<’~‘\'-"\ 9*5'{ end pumts
) =- =3
x| -5 =3 A i J ment e pantys 2 ore y=-5 9 X

£ - & x &+ P - as :L-:z Mmafx “ 4 '?c VS S8 Aoy
| ! 7 g crdiol pt whehiv ncithes o6 MeX 170 7R 0
s ~N 2 7 ™~ ) Xz <3 B0 ardinl pt Whehiv nei (i <o M//U‘/i""

_’

¢) Determine the intervals where the graph of y = f(x) is concave up and the intervals 1)

where the graph of y = f(z) is concave down.

(,g‘l.#} ‘N“—"\r“\a =D ’.F congsve u\o) % ,.s: $ Cond ave u\P an C—OGJ’G]Jot\ C—%b]JOt\ [G,W)

L&\H\ A(L"‘-"‘“‘Na =\ 4_ CoNle~a é\;wn} - ’S‘_ W C=eNtave éowl\ N [QJ-3] ) an [‘0, C-1

. . . o Py NET
d) Determine inflection points of the graph of y = f(z). 4 by £

7"
XeXo TS 0n mé\“)‘.‘w\ ?_\. for 409 3% 'EMGN\' bhe (_)(-.,-fcy.\) ex.¢\y ond ConC 3 cNyel

= Wl Pl arc (a, §tay) ) (-3, ,f(—s)) 5, (o, f(\ﬂ) 4 (¢ §d)

(4 pts) 5. A curve is given by the polar equation 7 = 2sinf. Convert this equation into
cartesian coordinates (zy-coordinates) and sketch its graph.

1 2, g2+l = A
C =208 o~ ho 2c60d = X'L-V‘a- =2y = X"+ J \3

() 0

L
=) X.! + (U-\) = A_
Q‘=°=\ cx‘ﬂ:("-’\) ‘L

(2 pond ix\e  cenfzeed o¥  (8,2) 8]
~ .,_’\
ettt Cadin 2.
-




(6+6+6 pts) 6.
a) Determine whether the following integrals are convergent or divergent.

o0 .2 oo
(i)/ de:f pondx  1s implreper at x=0 6 O°.
0

x4 D " o e L em
o nfidec j_c f o\ aAx 4 S‘ i\ X .s:pg\ N r{_ —
\ ohe 6 coaveramd AV J:?*Lr\-kx: fafb\«ix: S. j;b)lx s
CU\-{\A“( Sb'?"“l* (oot UL ety ene T8 é"m-ra-«\‘:i S>> TS jn 47\ 4x.
) [L et G gy 5 ) A—dx 29

2 Q L%

W

x €[00l A 1+ anty S A

< Y L————/J
0 {xxx4 & xa¥ =z 2X XX A’N”'am“t vy (p--]tH)
= a (£ A = ---l"4 é:-\\,;r\-sun} "?’\/ o= 1)

X XY Gm A
Com(w .\
7 < — dvurget
Hette fu pir) dx T als qer
Lsin(d) A |, - N . ..o
(i) —Xdx = f SN dx AP (op
o V7 \ 20
CB‘\S':‘L’-" S‘a dux njdcad
N
: | < =L
5 (O P and sihe S -(':—dx 15 conecpat g P tert (p=L)
- - x \o coenatbTA st fb L{'b"\\clx ATV c»r\umﬂw/
5 e
=

uerfﬁcr\'%.

Hene j: por o T8 absolidel) csﬂdefgm{j 5o (N

“lnx
b) Evaluate —dxr
1

2

X

— - dnx ldy - -4y -+ + ¢
flmge = -t fhdo -k oog

L Ax}-:i_LM
dus L dx , &= —3\2
R R
e ) \ ' R .
| S X Jx L 5 s S VR VN Ex"x" —i-l = é:"m =z R
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L X" fLale |
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(6+6+6 pts) 7. Evaluate the following integrals.

a)/e’f—l

dx _ J‘ er &

e (ef-1)
W=et

)

dus erdy

) - L
W = J "\7\' *u-t dq
Ul
1 oA 8 o uledf o A=l

Wu-d o wel upe-1) 8=1
Lu-\) \u)

= in(%i)_\,c, = jn< )'\‘L

b)] dx ) @Qﬁl@_;ij 148 . chs«@d@
2y 9 — 22 g &N e JJ) «e 3

1

U

\

dx
v 2r —1
L Q_,x.a\ = Uz § x|

n

#,u.é\ks 71";* XxX=A U=

X:%’g\ W=

= L W—i ~ C
A A

J _%_/, ’?-} _du ;2arc+mu\z
N

A
yA

u."' !

o) K

- ZQ*"C—AW\ (2 - %)



(10 pts) 8. Find the absolute maximum and absolute minimum (if they exist) of

flo)=e |

A
e

din

&~
X290

Ann

X 00

14z

552) on (0, 00) . 7

= e = O
L 18
=+ % |£X 9
‘(\"’_:B ‘{_TM R ";3'\,?. X
e = e = & - O
X
o

e 7&_ <.L -;L> exsty XYx>Q : no sn Aer pomts .
Xt

»E\L*\:O - 1 -4 5 X=F1 = X=+tL W ‘\\kanla
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1 2 3 4 5 6 SHOW YOUR WORK

unrelated parts about derivatives.

1. (5+5-+7+8 pts) This question has

(a) Evaluate Edi [sin2 (2z) + 1_1%} )(

&
X - lgﬂ»{,ﬁlx) : Cog(ﬁ.x). 2 e*PnAx — =%
= . @AX T

d iS22y + &
dx €nx

E—X ( b ?nx—\l

= 25nix -+
9 /3

(e ) T e )y

CW
(2x x>) 73 ——

| w e )

d i _ ( 2 s
(b) Evaluate = l:ln (%)} Loy wx @x#x?.) 73

i{@r\és‘“?‘, )_S: _é%)_{ [?/\SMX - 3}— {)Q/Q‘X*xl)j

d X Ax+ X%

Cosx _ L _?fi}ﬂ%:«
Sx 3 xax®

=4, f(-2)=0, f(-2)=1,9(3) =1,

SYEEETRN)

(c) Suppose that h(z) = f(z* + g(z)), where f(3) = 6, f'(3)
g (8) = -1, g(—2) = —1 and ¢'(—2) = 2. Compute h/(-2).

y - | L
hix) = @(xugm} = \«cm,g (x*+ glr

»\‘(—l\;ﬁ‘ (q-\'«‘j(l\5 Li“”ﬁ“')’))

W) = gt (3) () §
W) =ly)(-1)=§ & \‘t}j:l ‘1

(d) Find ¢/ at (1,1) if 23 4 33 + 22 2y — 1)%9( (.‘omzchan)

Dvforen Yipke wr¥ X
et k= ondd y='v

X?’-rj&'; x*q= 3
2t + 337’.3)4 Q_Xj,‘,xl\j\: O
3r3g)+ 2+ Y= ©

yy'et) = -5
\ iy 2
s




3.(12 pts) Suppose that f is a function for which f(7/2) =2 and f'(r/2) =1. Let
g(z) = f(2)°®7

Find an equation of the line tangent to the graph of g(z) at z == /2.

(ECQS‘( 2n gb{)j | = 9/CDSX nge) ) K‘ Sinx hP(x) cotx M]

?)‘(x) = fl%}
(DS.H— ) ! %)
ks (o I “/é> }
oLy = 5 [ emgaity) + @ 55
D\ 9° L_Qn ’)_} — R B> T\ J)oPe, o Heo MV\S@J’ te
’ aA- K:%

Cos ¥
° oeat &
A oemos gd) =1 = = 2% . Thur, Fre ek e
eQnn. 'ED S(X\ @u;)& X o= % vy o
J—1~ -’fn’).(,x«—fl)

[,
I
I — )

X)- _,/Q,\'),x +DZ‘QAQ~¥) ]

4.(13pts) Show that
f(z) =1+ arctanz + €®

has an inverse function. Find the derivative of the inverse of f(z) at = = 2, that is, find (f71)'(2).

@(x\:,\T ace Yonx +e”
» 7@ S Twue ) ,?(K\
Sor aMlx L-4 Buntro A
\h@ﬂ%@)@j 1w Wwesie ey —?(X)

C ireceosng  heate
fo™

e a=2"(2) &
)r ? *(»‘o(c’rOV\OL"re'“l b\

Vhen (\3}—\) ) - _jﬁ_‘ ”%WM ,:12._
5; (D) bt

)@"3 .;ﬂ

=5 12)




Question 2. (5+545+5-+8 pts) This question has unrelated parts about limit.
— 9]
T —3

(a) Evaluate 3131_1_)% -

Ay XA = b (o3 O#3) (=73 (x43) =0

x»31 ¥x-3 T oxa3t -3 "3 3"
Py Gt} -4) PV GatD (7‘*"2‘ - Ay - () 73 (%3)z O
- 3 e ‘
Xy 3530 o3 (»- B e W%\@\N\ ; _ \
X>3 3] ’l]
(b) Evaluate hm (:L'—— \/m 2) 1 7

oy (XN = by
?lﬂm(x—m) X av T e X4 0 k«+(‘/%f

_
X
3
T 43z +1 o heraute (eMZxH) - e” ""3"*‘ 2,
(c) Evaluate lim 5-_.——3:-——- —y =00 el RS
@I~ sinx — 1 1\

bud L n(smx-«\\ =

X~
2

(d) Find all values of a and b so that 15130 }:(ax +b) —4/z? -z + ﬂ exists.

- b+d
ey ((am\:\) - Q('-‘i)"“} - Ly, (&LXT\O_ | x3% \] - ‘@;\;WW((U‘ %+ +7)}
X X2 a1 X

x-—Ji >0

5 : bes~
Lt 'QJXR\S Lﬂf a-l=0 , N A= L ond bR and 3@»\/\ Ye Aumbes

(e) Consider f(z) is a continuous function for all z. Find a, where

. 1
f(IE):{ 2$+($‘—1)Slnx”

ax + 2 z>1

1
1:E<

U K»Lx] ( X ¥ (X—)\ (% ;;‘:'— = ’2— Jdmee-
X5 A" X—M
. . |
- = by [queeté Thon
&WLLX‘) R e k\)Sm.ﬁm Ll )
a = - \KP\\ L \o; X34
| ) P | S b |os Xt X,‘OZ\.SI D
. Waﬁ-s‘j} X%~ J ]
’ O O @l 31
— 2
And o Blx) = = {1¥m C(RXf'LB et I
x4t )('3‘{"' ) = ol Q.:QAW\,'¥ :
S 1 |@=0 g

Stwe  PLKY B ocont, wR heve Ty s



5.(10 pts) Show that elnz <z forallz >0.

Pafine L) = x - eRax on lO,0)-

Then NERS z;f,_ :

x € (OIQ) =

SQEN oet rwif}@

all ] A |
There fore pr(x) <O For e (e £) o £ 0T Mhereod ™y

Py 20
= F0d > pe)
pix) >fle)

g -efnx 7 U

Thes 0 ¥ € (o) ety

f?f x&te,m) =

' Ty, Thul
Ad  oh Xz WE houl the -QC(u@leﬂd Thul,

=) X)Q_’Qn)(
yO = x 7efnx

6.(12pts) A particle is moving around the ellipse 4z? + 16y? = 64. At any time ¢, its z- and y-coordinates
are given by z(t) = 4cost and y(t) = 2sint. At what rate is the particle’s distance to the point (2,0)

T
changing at any time t? At what rate is the distance changing when ¢ = —2~?

5(});0\?5%@@ -frmv\ pwh“c,\e, to )mnfn"r (2,0) ok ana Fn -{’

: Sil‘-—‘Q(l)l (,D)l ’ b a)}??efea&)‘fajﬂ"‘g} W/"a‘ +

_é___' - ’)l)(°1)d/x o
T - aF 7 5}

(.L

ez

we hove S z,amt 2 Lyame) 4 RStk (800 pnat) <
$

~
(t«

d
rake o0 chomge aa}m N

dX
- x*l- dt 5 48y, and ONCE W)=y Cast = gy
T OTERAY Y 3% GF) = Ak D i

we hava

- q&;w t
_ neett

pgﬁ}”’?’ Zl;D) Wf t-

= .
! eo2 )ty (uwc)if g @( =2 /
AL %:g 9 [(y»l) -r]/ [ ) %I-Q

+0
2, 5 i
Thea } = A tg«gm%,@w!}’) =1
L r Lo
=T |
=13 I =2
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METU Department of Mathematics

Math 118 Calculus with Analytic Geometry Mid Term II  02.05.2015  13:30
Last Name: Signature :
Name
Student No: Duration : 100 minutes
& QUESTIONS ON 4 PAGES ' TOTAL 100 POINTS
A ; SHOW YOUR WORK
| I
1. {(8+5=10 pts) < 3
4 "“““5—”“:‘> =T~
{3) Evaluate lim (— arcta.nz) 2%+ 28— 3 L/ :_(
o WA
5, g —-— b
" it
o+ y = g awc—(mx\ ® 23 J gmﬂ = | o] B
1 / Y=t {
. T
; . Z
-g/] A O%"C’I‘O ) %tamefm —_ 3 ﬁ\m %l.m(‘Lunu b+ x
QN\ 3 T ¥ Ky +
= ‘ X §
\é‘ 2 22
Y A+ 2% ~3
2
21

t o
- I} ~bn (sing) = F:(
— W 3
Y = T oS X
L - resx
o= Aiwm SIAx gt IS
x®% —~$in X ‘
2. (12 pts) .
Find all local extreme points of the function f{z) = /
Jo

T ?OJ’JF I

—“f?IQ"*"é.I‘-{'? ) 4 1 .
810 at
1+t

fl(ﬁ) = s‘lf\ ( |

() =0 & x=h or x=-1
| - .

'WX) \

By

_ e
=7

] [om‘j Mo X | P YT,

{ hes

£ hos

&t X =~ |

o /wc{/ i) U,

af‘??‘ K= Y

'f“‘é—l %”3 *"’Li?{'t:;>¥'

}@WQ



U= secx N o= ":on)(
du= dongseckd x Av= gexdx
3.(5+5+5-4-5-47=27 pts) Wty T/
x — 2
(&) Find /a tan x+/secT + seczvtanx — J AohX. SeCx. Isecx‘cix A 5 sec 7<~S'\UM'AX
0 o o

Cos

2 i 2 NEY
2 3}1/ 2 LICY
jﬁéu)rgﬁq\\/: : U + 3 v |
i © _ ‘
5 -1
= %—..fL — 2 +2 2 /47"
2 3

T

(b) Find /

-

T T
= Vdxa | £6)dx = 2At+0=2m !
__gr '_S i

N .
(c) Evaluate ?}irzgo - Z cos® n) E co sié.f:) l}: is ’M@ ?,’emgnr') SUW) .]L(M
1= Cdvmsfolnalt ng o

(1+snfz Vo e doota) dn Nole that L6 = sink | Iirycadn
T4 e an cﬁlﬂl —Q’unc-l'iow.

T i

= cocikd Junetras  fx)= cos X
06 Ko X = j<+cosl)c)=lx o ]_‘9,73‘3 wi"f“h Pm/_‘-,_“m

C> JT ‘h:..q,..m/ﬂ

4

2.

— Koo 22E
= L TC A
“ ’5‘—{ 'n =
2 XZSJ.Q)(/J >

(d) Evaluate /66 sin{e**) dz

R
Lo ’m_m@g?( dv= & sine~d x

= -~ 3% 3¢ 3x
- —§€(osc +Jecos¢ dj{ dy= 363}5"[)( V= “*31 S (687()
= |- 3¥  3x
- [’ge cose™” 4 1 sz'negx%' C7
3
3.0
(e) Evaluate/ .ze 5 4T 2 x* X c\-}(
@+ 1) n= xé& d

TR
4
p '...xlexa f ‘chl, szer"(l%x{)&x A = ____% ( 2{ )
xe dx

X+




4.(10+4-10==20 pts)
(a} Find the area of the region bounded by 6 ~ y* = z,z = y and above y = L.

,K=2 To nfmo{ :'nulf/scc’f/bﬂs t6 ”32'==3 = y=-3 or

. y==
AT Ame e A%
g {

6

6“31‘-:—)(

(b) Write (But do NOT evaluate) integral(s) which gives the area of the region bounded by the curves
Y= 2w,y = z? and y = %9:2.

J, \a,’: 2% o Y
\1' = i ‘fo A.ﬂga = \S\@“ é"- )‘Z‘}JX + Jq@ ""3—2l— K&:)A )(
Az ° -
N Nl N
A Al As

5.(10 pts} A cylindrical can with volume 207 m® will be produced. The material for the top and
hottom costs 5 TL per square meter and the rest costs 4 TL per square meter. Find the height of the
can with minimal cost of material. Justify your answer,

Cost= @3404 ~\m+baﬂvm) (oer o £
?(QTZYQ’) + b (ZW/A)

c(r) — 6w i+ &Tr 2"’1 = |8wriy /J(-O-TP G>O)

r
r) = 20mr - o _o & |r=2]
l 2 '
C,(") k - Ei A ¢o \L\::g
~N 7

56 at v=2 () hos obs. min.



6.(3+3-+5+5+5=21 pts) Consider the function f{z)=

(a) Find the domain and intercepts of f.

Domain ot '10 = R”S\']

(b) Find all asymptotes of f.

X=0 = y=a2 (o,—ﬁ) 3 m'm'%/ce‘?\‘
4y=0 => X=F 3z (:;:E, o) Afin-kfoe}:‘}a

Limw 4@=) = y=! < a hov i zontot| OS\dmp-b*lre
X=>F o0
/ﬁ;’m — ’PQ().—.-.-— oo = X=| 'S a w—l»;‘m) asdmpa\e'}e.

+
X-=>1
(¢} Find the intervals where f is increasing/decreasing and all local extreme points of f.

\ o [ 2
4 (0 = L;’"Z" {6) ...f LT

3 y

a+ xX= 2 »P hos @ Iaca\moximum.

(d) Find the intervals where f is concave up/down and inflection points of f.

Bfe.
y [ x-10 \ \
£x) = FE2 i \ E
(x-1)" ) —_ } —_ Lj A
conec. Covie, Covita
down. douwm . up-

ot =% 4 s on \’n{(fc—l'n‘an ’Po'm"l‘.

" {e) Using the information you obtained in the previous parts, sketch the graph of f. Indicate clearly
the intercepts, asymptotes, local extreme values and inflection points of f in your sketch.
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M E T U Department of Mathematics

Math 118 Calculus with Analytic Geometry MidTerm I  08.04.2017 13:30

Last Name : Signature :
Name - Section
Student No: Duration : 100 minutes

6 QUESTIONS ON 4 PAGES

TOTAL 100 POINTS

1

2 3 4 5 6 SHOW YOUR WORK IL

1. (748410 pts) This question has unrelated parts.

" (Qx—l- ex)-‘Pn(XLtS}-(X%rfx

® QX‘
) X%t 5

2 &
(a) Evaluate d—dg? {arcta.n (ﬁ%” (Do not simplify your answer).
X \i
W—-ie" 1 7
-?l— [@rc ton ( o }jii
ax +5)

{(b) Find the equation of the tangent line to f~

(W_‘)(Qﬁ)—

J

_Tr\

(¢) Suppose that y is a function of z near the point (1, -1).

We'll amnlu |mF\Ci‘¥' deriverhine , but ~1~lf8“!’ we ton write X

&0

X1&

+ ()

) B 1

i |

Fifm) | 2ot
;s lj—‘r=l{x—2?“) S48k
(x)= 2 —cosk > O hence J?ts one ko ong ora q-\

(Qﬁqu = Tla) =27, hence Q=T

H‘n(xz‘“fﬁ )i

Yz)at z =2 if f(z)=2z— sin(z).

l T

b
2-¢1) 3
Lrs
}

1+ zy® = sec(z + y) +z¥*L.

s

+ XS ) (sec(x+4)+ {)nx {‘jfi))

an

3
eXsts
Find 2 g the point. (1,~1) if
ind -~ at the poin (1,-1) i
j-{-i an H‘H)

: 'Qr\x . {U +i ~‘)
2+2><J = Se¢ (Xﬂ)'{:ﬁ:n b (\+.3ﬁ 4 4,
- ' )

o

Z,\i‘ﬂ- ‘()r\X- 9’_1)
o

— secxty)ton (y)te (Li) y*

i
]

%(\f—i) 23(3— 5€,c(x-tj).to,\(}(%j) _ e‘?r\x

o .
_ seclo)tonl0l+ € -0 =(-1)"
I+ (-1) - seclo) +an(0)—e . 0

(1)
: 0'?"1)(‘

£,
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Question 2. (6--6-+6-+7 pts) Evaluate the following limits. (DO NOT use L’Hospital’s)

e

(a) ;EI;C(VI T — T

= (Goie -6 (G +06)

oo (x +X)
=l XXX _ lim Ix
wsoo VH4Tx +1% X >00 X '{}l I+ 4
4 * "
= |1}‘\r\ - /{ 1
= = —— a5 4 =20 whn X3
X =00 ||+ %%L 1] b s “
. e® €X 2€K
(b) zos sinh{z) I!W\ ~% = []W\ N =2y
hiz) o :“—f_, o e)(‘(l__ e—*z)C)
. ilw\ 2 _ 2 —2%
T e T S = 02 € —0O when x>
_(x3R) x<O
~(x*%Y 0¢X <
¢} lim ot © W3-X* =
©) xz(o\} x| e S R0
b 2x=2 _ | 201) 9
= £ = 4
SIS Tt Red) | B
?_/xz 15 aort. G‘Li __> ]m,\ _2_}(*-2.
b 202 201) -2_.9 RSP
X>|" I3t x> X (’971) S . oesr’ + exist
2/1 lb O'Li
@ i 5o -
X
hm 2)(‘1 - \\hn 2——:1 R - ,trv\ . 20,);m ZM‘E
X350 snlx %o X sl /x—>o R-0  »30 i, sinl4x)
i 8
= 2 {}.‘12) ( Qr\ s i P
Since, Ii)‘f\ ;.._:,2: = S{_ ZX - QX? I = O_‘( —
30 X~ 0 ax( )Ex:(;' e )\x,_g 2402 =la
!
Lw\,LJﬁiL ~«mi_hm MXLW_;ig
x>0 4SSN 4 u>p Smlu 4
u=4x

Ve, WSO
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3.(3+5 pts) (a) Write the formal definition (the e-6 definition) of 1 111'1 )=

For‘ {ZW}’E}_ g}@ +hgre €X|5)r5 5)0 Smgﬁ\-{:}\(}-l? I]L O<)X QI‘<S
, then H—(X)“L‘

(b) Show that hm (23: +1) =239 by using the formal definition of the limit.

For ey €30, choose =54, Then, it o<]x-11¢ =&
[2x+) - 239] = |2x - 238 - zhmkzgzg,

3

2xe® ifz<0

Mmtﬂ@:{mmm 1) 42 fzs0
\/E i

(a) Show that f(z) is continuous everywhere.

If %£0 then Ixe® & X"z"’?‘-w’:;é‘fi-;j}ﬂx‘ are corbirvios shee
Ixe" s devramn Wn—rmmz (~o0 } nd ( /lcaﬁ(/f') +2X sS domain Cortars (0; foo)
live —TZ‘Q—* ‘ﬁm Qxe 2 Oé') O T(O SM@ QXC \5 CO)'\'&;W_&, O ( Go 00)

>0 x50
% [ s Corit. ok
rm+:F()( I PR i,__*)-:-j;‘fﬁ +2>< =0+20=0-= *f' O) %0, too.
X0 X7 " >0
a2
smee. IX O contrvay ot O ord ALK lC@H—) X‘ " Smcc’
(b) Is f(z) differentiable at z = 0? Explain your answer. %i/ "1 (Coﬁ( /
when X0 /

e FR=TO) | Phes(k )mw

>0 X-¢ L R=0

7 {
) E:o’r X%mﬁ("f{?} 12 =7

sice. el %) ¢ L ond XHLL ><\4’2 (}ﬁ_; +2 ¢ wy2

b |l;. weeze -~
when 20" J SO{ P

|
Slhce_?)(%*rl ™8 \é} il
15 Cark .
N P p 2
i F0-T(0) _ e 2x€¥ -0 _
0" 2-o 20" r-o VNGRS f’
‘E{C 4,,4 C\Jr‘ﬁ @tc.

o

S 10)=2 ) 3 1w 48T ble ok %0
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5.(12 pts) Consider the function f(z) = z* — 27z + o where a € R is 2 constant. Show that f does NOT

have two zeros in the interval [0.1].

e g N DR A - T 77 JIS v ‘
_“(Xj o CC_’)J’\'&\(“»UUMJ <y LQ;"_% OY\A O‘\‘,‘{'ffﬁqigéﬁg R ) tgu j _j-;h(‘&

Ys a Fo?«}f‘-:fm Lol A
\T\ {1’“{7’[&5 VY '%w}«f@ 2% o5 O’k _l{ an [O ‘J w # ) i}b;m C} /O?;})C[Ua”
then | by Rolle's (o M gon Volue j Theoremn  dhtre exidts CQ{@

g d’ o~y jf\(b) ft@: ’
shoh Hhad «% (c) = *——;_:jé‘ O. chﬁ_\f%"‘ + (X) = 3x =07
hos 2005 oF X=3 ord X=-3 but 3 -3 & [0/

\ IR P i
Her*-c:f, J( (X) con+t powve Lwo Zgs v LOS
J

6.(13 pts) The height of a rectangular box decreases at lem per hour, its width decreases at 0.5¢m per
hour and its length decreases at 2cm per hour. When the shape of the box becomes a cube, its volume
decreases at the rate of 14cm® per hour. Find the volume of the box when it becomes a cube.

Volurme 01 o lkox is guen b% \(4) = X(x%}ﬁ!%}%ﬁ*f‘:}

E

*““’?(:‘\

CW Ax 3& Z )+ X iﬂ 24 H XU #H}uﬂﬂzz r/:m#/]

d-—t f
When  Xtt) <yt) = 2)=Q_ we have %tz;“‘ m;j,;\ -

anal ;C_BI_&.,_[CM/ ad -0, BCE;/ ) L‘QC@/
n

H@ncej well have
-l =-1aa=050a-20aQ=-2542
Whn s a cube ,we have Hhe voluine %V“:",Q'Q_ chg cnd

Declaration of Honesty: By signing below, I pledge that I will write this examination as my own work and without
the assistance of others or the usage of unauthorized material or information. I understand that possession of any kind
of electronic device during the exam is prohibited. I also understand that not obeyving the rules of the examination

will result in immediate cancellation and disciplinary procedures.
STEHATUYE % ovasvmesomanmssayws iy
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Last Name* Signature :
Name : Section
Student No: : Duration * 119yminufes
5 QUESTIONS ON 4 PACES TOTAL 100 POINTS

1 2 3 4 5 SHOW YOUR WORK - g]

3 _ i . 6 2 .
1. (3+4+6+6+6 pt}S) Given f(fﬂ)= gm with f’(ﬂ’,‘) = (_:12‘6’“_:8@ and f ’(:E) = -—('E:;—]——].)_‘?’—.

(2) Find the domain and intercepts of f(z).

Don(P)= RV X nbercepts =0, - 4
) 3—uhufce{>+\_>¢:©| =-1
(b) Find all asymptotes of f(z). %

Vorun SR EE R S S i L . .
%cé! %ﬁ“b " J:by\;-ﬁ FRTHEA >‘<v—->-r" R4 tov e x=-|

\ | s(1-
Hqﬂ lo’\“"qf H’Jgf\lj{o-{'@ ! \\H\ . _X%:L = ‘n"-‘\ M — 1 l‘\E . 1
- x200 X2 x3Fog WU ) — & " GT
{c) Find the intervals of increase and decrease and the local extreme values of f(z).
~I ~/ ! '
W= = »x=0 T doesnd oxdth when x=-|

1 O
e Al incceosing_on (o0, )Y ), oo )

1 TS U No Tocel
i o o Xtram :
AL Srmas

(d) Find the intervals of concavity and the inflection points of f(z).
i
—F =0 K X:O/ x= {q_—f{j— Y ‘?”(X') C)Oﬁbhq—' extyt W}\?i’\ X:‘"‘{
| O 'l/
¥z Concove. Up  on (oo, = 1) ) (@) 445_)

~A I .
+ -+ + T Concove down ony H}O) U(%E-; -}do)
(e) Sketch the graph of f(z). O 13 1/%— are. \h:{:l@(-}‘ib}\ P—]-_S

- - b
1
1
R
3
ERPUR T
1
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L. — 4 - =

H
________________________________________ NS, DR U SR [V N R I S

3
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i
t
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Question 2. (6464746 pts) Evaluate the following limits.

- 12 Hes,
T e T S = ey (R A )
x>t Aaxe(x-1) \O xsft sl VO
L Hes. 1/,
= S \l}'\w /)Q A
x>¥ 1,21 9
AR S
cont. ot
4 M
_ _ % ?n(“?)?Q)
{(b) lim (1 —3z)= (l - ]\fY\ (QQGU Bxf)) _ ]I}Y\ e X -2
X>0" X>at = &
\Q {l \ ...3 6 \:.»C.Qﬁt-\ O'L
f  Intl-3¢ (9\;\»“ T3 _ .2 -3
0T x O] x>0 "4 g
o cont, ok O

) iy YmE = viFEms ([(—tok 1 (T3tond ) |, (I=tor) = (1At

T30 sinx (m + Ty tor. ) XS0 SInX (\( L =tarx TV ftor \
~ 2 torfin
= \'}v\ 2 tot N Iﬂm =

%20 =k (T HTheore . x>0 <cost (T tam -+ iorx )
S —

o ot O

@ JH&Z—\/@ Sw%dw . where
AX“-"-Q’--"-E’-:E X;zq—‘riﬂx-—a-r%l

oy 2" it < > TR =2, b5

|ide= g z%m—{_m

* 2
Hoce, . 2258 = 2 (0% (7 )
| .

> go 1\-:




3. (6-[—6—[—6—{—7 pts) Evaluate the following integrals.

(a)_/(1+ﬂ2 — g%_ig_[_)_om =9 SP——%L) OJMZQ_(%\‘H‘-{- —l-')-\—)“f C

u="_ 1+ "
du= QTIFIO}PO ;
di = 2 (u- :D‘Hr\(\ﬂ?) - MV ) T C

In2 2’ L
226} oy 2 2
o [ o _ S"E@Hfzf eﬁt(—%«*&-:(&tmét)‘
+t—:¢x &l:zﬁxch(\ 1 Ut dMCd-& B L | oo
détde veet
2

_(0emct)-(e-e)=c?

()/cosa,-kcos'n S ;JV\ 3“ ML)(JM — l /L OM
sin®  — sin’ & e SW U= y? Wz u(u i)

c}u__cosxd){
A,k < _ S s R+ G-PutBu-B - —y2 4L .—%ﬂg O
o W U= yHu1) u=u-1) u={u-t) K RtC=-1

) ) ()
¢ :"@-
W 3{’,% %“J’_’i_\)& —y2 ({m:_zgﬂ\u\_‘.z_&_+Qﬁ\u-'|\y\.cz QHQ—L’) —--:iPn‘SmK-ll'i'C

T SK)] SR

(@ f zlnw Qr\@ﬁc@) secd®. Sece-!:@m() Cl@’ %Qh(ée(_@)-sec 6%949
e . \rs;ac,z@ ﬁ.. +ehe
dx =secotondd©

Qngece)-seczeﬁe Qﬂ[ﬁeﬁ@) +tanO— S'l:o 25d6

t={nlsecd) d=4an®d0
Jy=sel® V=1tong

= ‘Qr\\éﬁ‘ﬁe\‘mf\%“ &(Secze - )Cl@ = Qﬂ@é@)'{ar\é ~tno+ 0+ C
1

AN () T = W sel )+ C
O=sec (%)




4.(6-+9 pts) This problem has two unrelated parts.
c+1 o< <l
—2?4+1 ifl<zg2
sponding to partition Fs of [0 2] into 6 subintervals of equal length. g

A RO RSN VARI KR AN T TATR )

célh%gfgm%ugi

~1[1210-F lé“ﬂ]: =29

on [0,2] corre-

(a) Compute the lower Riemamn sum for the function f(z) =

q 24 SR R
(b) Show that F'(z} has a local maximum at z = -2, where I‘('L) f [iz / '
Ea 4
: T

Flro= **% S i 'F("2)=(*-°—) S Cdi= O =21 acritic pt.
4 4
?I/ w? , x4 T Bh ]
= 2x S elduy + 0t e 2 b E2)=262)\ e s (afe )(2@)

16 “
,_4 =-lpe <O
Honc 2, ]Dér 27 Detvarive lesd, x--2 5 g local moyimun Pt

5.(10 pts) There are 50 orange trees in a garden. Each tree produces 800 oranges. For each additional tree
planted in the garden, the output per tree drops by 10 oranges. How many trees should be added to the
existing garden in order to maximize the total output of trees?

X = rurabe~ of orange t0€es  outprt per tree = = 300~10x

_\_(x): (BOM)(%OO ) 4OOONH200x — |On> ©<«x<80
T = 200~ 200=0 < x= 15

) ® cordkinvans on LOR0O] ‘BéL Exterone Valte Theotgnn ) the obzoluke O i

EXL .
T(o)= QOGOO
T(goy=
Ti5)= L\ZQ_SO *-4*‘:%&801:\0(( e Loluee HE‘MQ | S more -trees Sl‘\om\d b&
P‘ar\"fﬁd o moxralle the JcaJor(

Declaration of Honesty: By signing below, I pledge that I will write this examination as my own work and without

the assistance of others or the usage of unauthorized material or information. I understand that possession of any kind
of electronic device during the exam is prohibited. I also understand that not obeying the rules of the examination

will result in immediate cancellation and disciplinary procedures. /
Signature 1 ... E
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1 2 E] 4 5 [ I3
SHOW YOUR
WORK

Question 1 (646+6=18 points)

. V3x2 4 br L2
a) Evaluate lim arctan(
T——00 x2 +1
(Note that arctanz is another way of writing tan™' z.)

[
GARTXL  Tun L gt = A f( L"‘B-G

_po S -
XExd xasoo - RAtT G

). Show your work.

Il

= = T
Dinn  orcen WA = Lion  asckon M= o.rérc;\_ &2 =D /5
7("\’00 Ad—\(é '{6(\@: 3 ) (3.

/)
\

(tan \/_)m

b) Without using L.’Hopital’s Rule, evaluate lim . Show your work.

z—0t

Lim (06O C«‘ &m*—‘)cl* Gﬂr A \]”*)
C

04
Lo O‘l‘ " x=0OF oS *‘\'D c

‘-’v
- 00 1 1

In(cos x)

¢) Evaluate lim . Show your work.

z—0 fE?’ ’
/Q, W) /Q»‘V\ w— L%\ ‘tﬂ("g’ ’.f\éb’\ﬂfmd\o\u&.
% -
N & - -
xR
A0 AN Xsz A (-S$™) ) any | =4
BN PN £ L) - J,W) G T = A S X
ConG T o 3\(3‘,\ © =0 2R %0
“ I B
I i“% . :QL:?:) Teoix = A2 L

x> O

T\Wws \0‘3 L‘HOP\L P\v]g, ’Q/M i—) ’_1/2/

X440 JW
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Question 2 (74+7=14 points)

2 Find [(z) if f(z) — tan(YX2 T

3 4+ x
derivatives are evaluated.

) A {"«\3

X2 4%

). Show your work. Do not simplify after all

,S“(x\ = Secl<

x3 %

1 (@) (FrCot )

= Seo (\r‘*\ ———————’/’i//

Q% 3en

pdsinl
b) Find £/(0) if f(z) = sz if z#£0
0 if =0

Show your work. / . ]
~ J— ».\ \\. 6\”\
n
dim f§Om - f = PN wWstny /QTM ' Jz""’\ W
hao W Mo e nao TS )

:O 1

Heaw g\(°\ -

Question 3 (81 8=16 points) Find fl(ﬂj) for the following functicns. In each part
show your work. Do not simplify after all derivatives are evaluated.

In(1 + 2?)

a)f() m
2X X 5% _ (\+x3LzW

8\670 = laxt

b) f(x) = (sin)**¢" o)

Lok - (ewn x) . Then R
) ,3’_ &a dervaiie a%/\,o’}\r\ gA'J o 86* ‘
(= e~y

cos () e

oy EPSINCDE (335, Anlsnn)

y 9T
o) 3\ 1—.cos X
- /‘3\ = @»«ASS‘ [‘s:z\o?) (32). Intey + <28 ) o ]

.
—~ cos ) s K
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Question 4 (14 points) Consider the triangle ABC given in the figure. It’s sidelenghts
a,b,c are changing in such a way that it’s area is always 16cm?. If the sidelength a is

increasing at a rate of 5 cm/sec when a is 8 cm, at what rate {radian/sec) is the measure

# of the angle B changing at that moment?

Lk te oe thre meww»% a(ts) =3 em

- A
Acca. = ALE) = o - vE) — |6 cm” V’é’\L d6d) B
. Z [T
L w)\ = *—-\'{/ C’M/SCC,' j
ok Q-8
&) e ko 2
br) = ==
° s-\?v:, pu = Lh e U, e \hees A6
4o !S\O’\',OF"\

'l;m\Q(A) = \DL'\'B - _35 . D‘:,H—z(u\'kia\’t, wrt b
A ar i)

\ ’61'/ .)\-’— - O\L’VB \Gl’[;
e OKY. © 4) = o) 4o =t Y(3) = %7:/,4 and
Lods velae AUSE g, @ 2/ N
At - ) — _ 30 \’( ) = __L
% sec QU = {8 LM ZZ'Q( s _4, 3 Z
; e * 8 _.—l— . .ﬁ: -1 (‘GA:V" sec
B'lhe) = W 80 20

Question 5 (41 8=12 points) Let f be a continuous function on [0,2| and assume
that f and f” exists on (0, 2).

a) If f(0) = 0 and f(1) = 1 then show that there exists a number a € (0, 1)

/ —
swhthat (@) =1 ) on [0,5] ocd Spfsekdle on (04) by Mean

Y Co
\}S‘{(\Cb‘(i r - \g{\QW)S\(\“"\- A T4 soeme. X € CON\) s\ )(\’\‘\"\‘
o\ve SfeMS

J
) — (o) _ \
Lo SO o g
4 -0
b) In addition conditions in part (a) if f(2) = 2 show that there exists a number
¢ € (0,2) such that [7(c) = 0.
Sue £ 0 conrtinuovl =0 vV ond C-\:W(e‘\k‘“\"\" on O‘L)/ A
MUT, Dl & (1) sednind  gH06) = SIS o 20) g

* 20
Note that si0le &€ (O) and L& (L2) | we Vave Qb Marcover
St M= A = /}\ (o) a.0d
Vi) T8 contipuevs ©N Lolol and
JAEANAS ryfecinrmole om\ca,m)
by Relles Thaw sppWed Yo SN
s ke Wiey = O

1 & a! ,g‘\\ exdks on (o) end
( (ade) S (0.2)
3

cc (G &F (°.2)



Question 6 (14 points)

Let C be the graph of the equation 3y%x — 23 — 3y —y = 0. Find all the points cn C
through which the tangent lines to C are horizontal.

ek A X e
Using el A\Hqiﬂc )i\g_/\o) : 5“3‘ (6xy-39 ) =3 -3
Gy K~ 3t - X -39y~ 0 Aon ed_ v =0

X SAYULIN e el
e asc )yoo\cf\m Y= QGN\%S & :}) )‘\iﬁ “3:\56 \M\_gg’/\ we Q\J\-(,.J\ :
L=y = X=7  Trom Ty
=D =

_\O)= O

-\, "\\ ) r\, ’(\\ :
/

55 X:O s Xz:'\l Xz’* j—

= x=0=-%
o X=-9 = 373’-)(3«%3*"( =0 =

= Q&g ot (0,0)

LA st o) a\)
5 N= O,
pos on & o KN ¢ Jpave W O

00, €Y, (0l
«
(\lo/\/\o'k' ’l"ﬂ;} OA nofe 0,} ‘l"ﬂc&fa\? ?0"‘(\'5) ‘k\{\l., &XWcSGQ(\ [éX‘é’s‘a’L’\) s L&)

Wenle o ecdn ey v " b ?‘ EY4 dc,&*:l\co\ ang e,a\\m\ Fo T
—_—
Question 7 (5+47=12 points)
N . . / z—1 .
8 Assume that f is a function such that f ([L’) = Bl on the interval {0, co).
O ; . &
c
= a) Calculate Iz (f(;)) for z > 0.
o
E \ ,L\ \0? Snen Rulc
= 2 i) == 4 (=
Q1 * *E 4y =)
_ * = — 4L = 7('-_,_\
" o A eg e
X x> " 7/’5’

b) Prove that f(ﬂﬁ) = f(%) for all z > 0. (DO NOT use integral.)
»7» (rc*’}' (QB
ANl e flg(ﬂ—,&(“;\}:o \J g € (o) Coy 9 3
“
% &0, %)
fLy)= I

heate C =0
J

\We \(\4.\/‘-— % (,%\ —

PaY A=A S )_rm,gc\\zo
— A1
° ,Slb/\\’,} (,%2\ =0 ey /S(,?(\’ /9(%3 \VZX>O

oo
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2 3 4 H 3

SHOW YOUR WORK |||

Question 1 (94+9=18 points) Evaluate the following integrals.

a)

R QAS“\I\Q-XB cin X COSx X — j (4 u“‘) u- du
= L LA':S:‘“?( K= Tify - M:S\f\ja::i
Qs CRHRAX Ao | —2 UzsnAT B
31\ O
- So 1 gt 4 ufdu = ﬁ_l,kj.s-ri_\
- A K 5 7 1y
35~ r 42—y -8
_ - ~+ 2 X =2 22 __— = —_
= a5 7 05 108
(35) @ U9
2
b) /m dz. (Assume that (:E -t 1/2))
X = 5 sec 506 [o, #h) 2 Lx | ton8 = \ax!-
d = )L_sc,cé fend B )
o [ 5508 L seceten0dd = @j e 9dé= 4 [ Lo =L d
4,(”\5@ 't‘m
| 49 - L j sid v eatl g
= s S cosf st 3 i & &8 »
v
] ] fot <) 5]
[ § &Gedo ~ J
U=z ‘f\g
Au'—o{'“g y
= L] )zx—erL,J} - 22 +C
:)—8 1%\\5(.(91'&0(\@\ ’6-"\9]’\-6 = 3 z N \[ZKT_?

rsin?x dr.

T
/ COS5
/2

-
—

Q‘,os ;() S\f\ X QOSK d x



Question 2 (949=18 points) Evaluate the following integrals.

t ™) 1 i

el At LRI e Bl
dt ~(k ﬂ:,,lsé\ﬁ 2 iy 7 i

i fiatihfiea IS Il g f% e ‘i’}

il T’j ie\—/JA‘L —”m’cz:. sV

) &M:A-(

Juz ot di \:’d_

2 z

il ZQCL'6>
il il t)* fZe——},zz'l‘ﬁ/é—r4@—%
sty 2&’4[26‘6’ 61\1,&5(1
e A T A cal

N 22+ 112+ 10
0 b) e dx. (Assume that (2 # 0))
UL sl oA j< U =Sl
= A ) —rlfM‘S) A+ b x4

\’A 4 45 ¢o

1
el eI A(r+axef) t @Bxvo) X s?\LCﬁ_"T\@,)ﬂ"‘(Mﬂ’) 't‘@)
e e P A ey 4 ki i

= S%Jv ﬁ-:}/>o\x :2lnlxl*/’”3 d
i XL 14x+5- (x+2) il e el
S o dd - 52 I e
\ft‘Uvq' A5z §- WU
Q_,L\\i\—rfx,\/-o\ufjﬂ—-bdu
\'Tuv [Tu E'=H‘U.'L

db = 2wdd

MO IRV Sl S e L T Sd/*‘
* <

= W A Gl ol Vo A 6 4T ai*’b\(\* C)HL\L) L e
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Question 3 (10-15=15 points) "
a) Determine the linearization of f(x) =2 + / SeCST(t — 1)dt at x = —1.
1

= A A
5:()(\ L a‘-?\) Whese %Cﬁ): J Sog}(f’\3d+
I

%‘a onaa (‘U\\LJM—\(\««_ %\C-;‘-) - 8\C7<")' th:! U)Y\Lﬂ-

' = N a3 — Scé%(sz Z‘L Fundernnts] Thm
% ( 1\) %; S Se¢ (—é—l)aH- ) EJ— C‘JCUL’;J

™ g 527 ( x1-1)

'_} Q
So £ = ch (xt-)- 4 X,
56”0 -9 -9
| _ -4 3¢ z L — =71 _--

Onthe other heed g\ (-9 = 9 (9 j ) cos’o ! 4

(=)
S(-0 . ;z,ej secT4-Vd4 - 2.0=2

4

Thws .
L?nca(‘?;,«{'?sm 04, ,Sf at xX=-4
_-n ) = 9+ (-4) (xt\)

(v

Lik) = g0 & fH(-0) ( x
= —L(X -2

b) Using part (a) approximate f(—0.99).

Q)‘a Jw:ﬂb"(_ qup(‘s;ﬁm‘,’:ﬂﬂ C-b'!:' X:'i_J LJ RS C\GJ(‘, 1o ".i)

Mhen SO S L
cloe 'l'o -j_ ) ’H’\UJ

= ~0.99 B
fees 499 _ 2 o 89622 _ 194
vy Lo © (6o

£(-0.99) & L(-599) = £1 00
= A)?{
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Question 4 (15 points) Find the absolute minimum and absolute maximum points

and values of f(2) = ( — O +15$)2/3 on [—1,6].
Sidte LCXY T contoveus on e close andeevsl 1A, 53 by Zxireme

——

Value Ahwcrres absoW T RN Mo~ c.(\c\ avsol AT M axmony EOTS
y
oy § on [~ ¢l ewst.

axlo (8x+\S

353— x4+ 1<%

N z xxlr) =

(M

%®) /'\‘hu')"b

3 N =
No ke dnk when K"‘)Jﬂl—tl\x
o , fht

when K( Xt-9y +\T) =
—)
W k-0 of K=Y F 2

—z
% (#) 78 (\o+ d‘"k‘

= = 9“(7: o< n C-\, )
Vot WX Xz O &,,X {J -
Mok xz Dxda & -\, 6) - TN

—
x=0 4 %= 12X are s~<\o}‘u\yr ETs =0 (-1 £) and

E(_o\505 \%Le J’TB,

c_r‘{;k__@___ =0 = 3xt \%x+ T =
= (%) (x-1) =z © = X= | £ x=§5 asc

o3t g ‘(f\'! Tc\“ﬂ(‘-— (-\, ")
@ ,gcd, 2

Uy
%L—-ﬂ; &Lf)? Y

il alagolde Max. \/q\uo
Xx=-\, Xz § ofe o\a! WLk, \'.)\\f\'\(

5 (2> F) O 1§ alolit min, Vake

N
Xz 0 ) Kz 9;5;- oMo avg. w\,‘\t\-@utl\\'J

g(0)=
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Question 5 (4+12=16 points) Let D be the region on the right half plane (z > 0)

which lies below the line ¥y = x 4 1 and inside the ellipse 2 +

a) Sketch the region D.

9

¥ 1.

4

%
"3; X+« & 7(1*%:,’1

= X )y

L‘
= i+ xFelxtl = “

N 5;("'—&9.«)(-350

=) X:ﬁ’—i
| O

= 7(,\—'- "j- J
A2z Y

N

)

O

)

c

=

o

-

>

=

evaluate integral(s))

3¢

Areas

0

T hvs
3y

A= ]

b) Express the area of D as a definite integral or sum of definite integrals. (Do not

1
LCM—\\ —~ {—Lm)] Ax +2,j @,ﬁ'—?’:) chy

S/J—

1
+l+zdt/—9dx+ ‘/j fi—xt oy
S/J,_



r3 — 322 + 1
.7}3
a) Find (if any) all horizontal and vertical asymptotes of f.

Question 6 (3+5+5+5=18 points) Let f(x) =

= — a -A'
RO g0 =420 = 9T A A T } gz 4 1o Ave ong MA.
Am g1y = L 4™ — = LT a A
. OO
\I(_\ j,:«; /S’H'\:"Coo == x=0 7§ q \)'Q.) X=Q Ti e O/\\.d. \/.A.
N e -
I &7
£ 07

b) Find the intervals on which f is increasing and the intervals on which f is de-
creasing. Determine (if any) local minimum and local maximum of f.

- [Gro 80— 36 (B3xte) ) /e
é_—CL'Z—i)" dag-r\ca\ \GLX6 O@Wr\(,f) = /R\{OS

N = (o singoler e
Q)] { — T Cu $.
= ’g, (x) = O = X = T i ore CS"-’\.( \kp-} (o '\] ok N Ci" 095
c noEm
= Ty ANzl °
E /Eg{f -4 ) td & p TN L -, 0) o ow ¢9, A'j
< ( — "\—- LI &LJ 6
R ] B v - L Xz-ft T8 a decd MAX Quat
/ﬁ N N /’

e Xe=x4 7¢ a Aol min 0““‘*

c¢) Find the intervals on which f is concave up and the intervals on which f is concave
down. Determine (if any) all inflection points of f.

M 3 K L x. x4 — tx® s /Xa = ;35: (1,,278’)

7 o %

£ \
. g 18 co(\(,ouco? o0 C'ool'r').)q“\d\ o(\C'O,G..)

down (__ﬁ '0\ M N (ﬁum)

B g i
o [
d) Sketch the graph of f on the given £ ‘
coordinate plane. . '
X - -4 o i P [
g -~ \ ~ —‘ — O <[ t
’gl\ - é —_— -_— \ - + 7 —_— t
s 7
Py lzalalaylzy b |
N \
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Question 1 (646=12 points) Determine whether the following integrals are conver-

gent or divergent. Either compute the improper integrals directly or use comparison test,

(limit comparison test is NOT allowed).

z) 3 -
a)/ (1+e +:1:+1) o = | gendx @ imprepec at x=0
©°

- \ne—c
Vet Ank 146 >4 Wx ond en (TN

S’{(nq 7
— 3 3
s S 2NN ) J—gdx % O
) N S ¢ 7.3
Surgek W e | XM J.nz X
p-Aat caot o ¢~0 o
sy A ) _ )
¢ PR + ;L;J {'.fio p
50 Mb ’ diry
(%%
o dx TS Auwﬁmﬁ ~ wej
5() e Vg Cempalison -é&"{ ((\6\‘— Shee {'/6*37 o Mxé (0.3 e

Cempuciu=n Atat

b) de.  This intgrl @ tmprepec at X =1 and a¥ 00 .
lnx | ' one of whih he @\\a one
A beqral 0l0 Jwo ,r}vhlJ each f
dhe iateqra
F:‘tmiil i«'f one “fgr bools7 j g dx ) S £ dx
- " Sant T o(v\'ar\\.-d, (,f, \&9&\ 0,} A\esc vwal=0s—
we \kaoud Hood %(.w-n TR 2 Qer 'i(’?t‘b('a s cove ] Y N

N ép M‘WLN& . e | dx = J,s""\ J JU; du- d"""ﬂ“‘%
x = A S ) + vy 0-dgt
etﬂ' C°M‘A‘Pj gw\ j'”l.e 5 * MLX c—o1 dnc 1 p 4"
-
i s 'l’\’g
e ANS s s Y dus 1 d¥

Qu \r%,,\)g \,,LA,—A.'& (\c(o{/f" 0\(\14J‘—
A A o(\a 6“M "Mc%(ﬂ,\ J f?‘ Ady @S
\Ubf amf



Question 2 (343+410=16 points)

1
a) Write down the equation of the tangent line to the curve y = — for x > 0 through
X

a point (a,b) which is on the curve.

xﬁ

-2 A
y = ;3 (7(‘@) t o

’Uc lg‘(tﬂlx_a) t,];(,,\

b) Let C' and D be the points where the tangent line in part (a) intersects the z-axis
and the y-axis. Write the coordinates of C' and D in terms of the variable a.

}1; ;Z- (X + A
g° av

Muhiddin UGUZ

3/.1
24 LA - B3 = 0- (0, V)
=0Q =D ’8 = /C;E < O'\_ Q:I"
— = x: ’3—0-'
Mz © = L (x-a) = = 2x-26 =& = x
= 3 N
¢ 9}/ = < = ( 3:0"'/ 0)
¢) For which point (a,b) the distance between C' and D is minimum?
1
2 1
dley = | (0-2aY « (-9 | ae (0, ) J
- (QB o
1o ,gm<\ AN Q,\ é\(«&\/ &«r.f% g£nd own- O S(Q) d
J(\(\l/\ —‘rq\“_ S?vufc(f"{}'
9 ot 9 . a ¢ (0, 0"\ :
%(ﬁ.\: .Z—' < a“ s oo ‘Nl 9(0):! d-f:{/c ’61\/0,0")
_ coo and A 9l =
Nok dht A~ Gray = A e o
a e’ o) and 4 oacrs at critrel PT
Howe  g(od W algslte mn on (O 3 -
34 ,_>aé = %i— =2 = Qs@
%‘(0\= %OL—%’—;O =D %OL =Z; ?/ o Ahe On(\ﬂ-

cobresl pont
() oce-S c
Thvs a.lofel.u{'t m\ 0’(_ g,(o) ; and hence_ 0(

: \,Mu\a:\(;.
~w @ R)

\ . \ _:7:_
'{}:,flﬂci; =D ,f(x): 2 5 fla) = .

a



Question 3 (5+45+5=15 points)

(e — 2)z* ifx <0
Let f be the function defined by f(z) =

e —x—1
— ifz >0
z

a) Is f a continuous function?

- N dl\ CQ(‘\’E“(\\IOOJJ
Excegt x=9, £ s coviedity

L
ok x=9 ., | glov= (e-1).0= O
/

o 1 Lo ft= fi=) =0

R
) @\ = Lo (e = *10
) x“’:\o"% KA o = %‘;J COA’(%
X ) at X2
, e =X~ 99 1
. m £ = «Q,mf — Co 33
7\A6V re
1,‘}'10,/"!1?\- ,@/”) ef—oﬁ—- =0
KOS S Corb M % = Lt
b) Is f a differentiable function?
A‘ ;(GA’I':‘LIC'
Srwrt x20, g 3 elisely A |
Fo f FMFT_ g, @Y o Lo#2
R A
3 A ‘ Ltperl ) wet dyfle
S fon §W 5O S\ (2 o kg LA ” X{JD
ERN nact Wb ’

- e (’2_{3'7‘) ,}l: by ¢ Hops Hote

of 2h

c¢) Is the following statement True or False? Explain your answer.

1) — f(—1
There erists a point ¢ € (—1,1) such that ff(c) - f(1) 2f( )
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Question 4 (14 points)

Find all (if any) horizontal and vertical asymptotes of f([L’) = (1 + \/E)l/x.
~ -Cc is . T A () = ¢ or A &l = <
_/ y=c of HA- 7 xaﬂzdfr s
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o ane Qooven o £ 0 e *o 2 &
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e A, fi = &
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— = & = 0o
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A
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(39 Question 5 (15 points)
) 9
< Let S be the surface obtained by rotating the curve yy = EZC5/3, 0 < a <1 about the
S
2 z-axis. Calculate the surface area of 5.
N v _ ‘e
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Question 6 (61 616=18 points)
Let D) be the region bounded by the curves y = \/E, y=Inz,y=0and z =e.

a) Express (DO NOT EVALUATE) the volume of the solid S obtained by rotating
the region DD about y-axis as an integral(s) by using slicing (disk/washer) method.

9= < 3N > “)]ﬂ
H’a = 7( [Ce)"(‘ﬁ (7

Muhiddin UGUZ

"
)

L {e
_ 29 ,9\du + £ (e}f \{,) d*&
7 i (e )y ]1

b) Express (DO NOT EVALUATE) the volume of the solid S
an integral(s) by using cylindrical shells method.

iven in part {a) as
ave T

on IOGK{ R = x+0% %
r- X T
+ Y = day Ll: d\,g,f‘uorw(n?-/
Cx/ - 5 R »
:,:(; Oy = 2,/‘-7&A7\
‘: = -1 Ax
Alg °n [,€]  av> 27 % ({3~ e
A
[
.t N
o " M@

| \;:ﬂULde (% -t

0 |

¢) Express (DO NOT EVALUATE) the volume of the solid S obtained by rotating
the region D about x = —1 line as an integral(s) by using slicing (disk/washer} method.

3 92 A, o Reled
‘H 2
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b W/ 11 11K : N
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Question 7 (54+5=10 points)
Let ' be the curve given by the polar equation r = sin 26.

a) Sketch the graph of the part of the curve C in the first quadrant (that is, where
x> 0,y = 0).

0\ O 1 AB M wy dw 33 sk wh

2| O iU WMy Hs T B F G T
G & & & & £ &
B T
P
[4 53/& - ,]
L oin 0% VT
v 4 /
9=, Q=%
b) Find the area of the region bounded by the curve sketched in part (a).
0{09 o
c(@ 12 i
2/0)
0A ~ i_(‘:?l Ay = A = ’]i J cC
1 Z A )
L N
A- L [ sl = Lo | sy - ijg_mm) X
< I
2 o A : )
XS.’LQ _ J’- [X*‘ 6\/\2”]
1 >
Ax s 240 s 2X = Co}y,;\ny 3 — R
- ) - 2satx®
sy = t‘_ﬁ’/“ = 7/3
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METTU
Department of Mathematics

CALCULUS WITH ANALYTIC GEOMETRY
MidTerm 1

: 2013-201
{Xcad._ Year Ll 4 Name g Student No, :
Semester & Full I
Coordinator: Muhiddin Uguz Department : Section
Date : November.23.2013 | Signature
Moy AT 8 QUESTIONS ON 6 PAGES
i o TOTAL 100 POINTS
1 2 3 4 H [ 7 8
SHOW YOUR
WORK
dy
Question 1 (12 pts) Find the derivative —— o for the following functions.
T
T (o
- B sino
tan x {—rm bl
\ LSQ“LX’L) s sz COI(X) {'Uf\x — Sinlx ) S°6_j
9 = bbbl
tenx tan* x

: Tde
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Al SN 3) 5{ ‘\'(.X i
\L)\COICX \ Seo X = ‘3 + L FRPN N Tt cerX. SNX
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e

b)y = (z + 2%)™*

o pet §Tdes
=2 'Q‘\"a = {nx- S el el dervirel of

i :d-\— i lr\(xﬂ\‘) Ll W (H'Z-f\z
T e A AR
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TV G St DML L&r\cx«#)« o
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o/ Laty= Loy 2 S Q}_ I e

Question 2 (6 pts) Find the derivative f'(a) in terms of ¢ if f(x) = (x — a)g(x) where
g(x) is continuous at x = a. ( Caution: g may not be differentiable at x = a ) .

Fiest aote ey lglianiiat, o) gle)= O .
Y 2 S S C AV o i RO B Ol - D b i ey
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Question 3 (20 pts) Evaluate the following limits. (Do NOT use L Hospitals Rule).
cos(xsinx)

a)JH&T i< cos(XsMx) = x 1 % éH?,’ and henw
"/’-L ¢ coslxsvw) 5‘—;\(—:_ N x=F Q.
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zso0 34222+ x+1
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. V1+tanx — /1 +sinz
d)lim -
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Question 4 (10 pts) A particle moves along the curve y = 4z —z* and it’s z-coordinate

il
is decreasing at a constant rate of 3 units per second.
a)At what rate does the y-coordinate of the particle change when x = 27 "
t+ c
when  time s equal to 1, pertide 5 a¥ Ane point (X)), ¢ V) whe
L 5% (V) V\ AX - -J_ “‘\\\-J re LQI\A .
'\6L‘\'\= y X - x4 we oft @ en AWNadt ‘T*_H:\_ 3 /

a0 N X (4) = 2 we Nt %H)—_— 4.2 - 22 = 0O -
Tokng durtwafic oy ook sidut of ~at+)—-d{><l—k\—x )
ek ~a(—\\- 4 ¥ ) 3 X L) X (). Weaw Ty ¥WI=Z v

¥ - = 3 W AR
SV = 4 lljs%”'*j e

b)At what rate does the slope of the tangent line change when x = 27

it e d perk Te "T/
W ane

slepe = 9l = 8% _ 4-3x*.

ax
\ 1 _ — 4 . 2 j‘ = + '\)f-r
S xey X D ﬁ—\ = €2 7= Tl e
s at
X =2
1 —cosx y T & 0
Question 5 (10 pts) Consider f(x) = :1: L =g REs
ar +b if 0<z<1

Determine the values of a,b such that f'(z) exists for all  with —g <z <l
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1
Question 6 (10 pts) Prove that the equation In(z) = — for z > 0 has a unique solution.
B
Explain.

Let S,(;L\= S 'i‘ | o\au:ov&\?f ICANNE contiNvet Fx>0.
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Question 7 (12 pts) The function y = f(z) is given implicitly by cos (~2) = — — 4.
p v g plicitly b el il
. 8
Find —= at (3, 3).
a)lin 70 2 (3;8)
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e i il 2

b)Find the linearization of y = f(x) at (3,3) and use it to approximate f(3.1).
—~ dial) K(SD O[)— (3)«‘3\(1—3 A
%3_\}2 S;(S.DN £+ £ C ) fil=lll i
il i
e pn e i g
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Question 8 (20 points) Let f(z) =

z-1
a) Find the domain, intercepts and all vertical and horizontal asymptotes of the graph of

f(x).
‘QON\GN\ i Ip\\- \ A‘B

—_— =
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(39 b) Find the intervals on which f is increasing and the intervals on which f is decreasing.
= Determine the local extreme values.
o
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c) Find the intervals on which f is concave up and the intervals on which f is down and
the point(s) of inflection.
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e =~ 7.03
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gcz)

= f(=).

d)Sketch the graph of y
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1 2 3-a-b [3-c-d |4 5 6

SHOW YOUR WORK ||| I

Question 1 (8 pts) For the function f{z) = ze®) write a Riemann Sum obtained by

dividing the interval [1,2] into n equal length subintervals .

AX = 21 - L
N
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Question 2 (8 pts) Evaluate Jl_}ﬂ;o ; o (1 T+ n) COs ((1 + )2>

/\/\o”fo {hat fo~ f[x} = X cos(X) ) Riemann Svm over the tnterve (b))
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Question 3 (B+8+848 pts) Evaluate the following integrals.

\/m m T Corx
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Question 4 (848 pts) Let f be the function given by f(x) = / cos(t%)dt.

. o d vt ). S
a)Find f(z) d — o dt ( gt >
) (z) v S ,S_u-\ d% S o) &%Q £ () chav’\ dw éuﬂ
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a)Find the area of the surface obtained by rotating the curve C about z-axis.
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b)erte (do not evaluate) a definite integral which gives the area of the surface obtaine
by rotating th C' about y-axis. \//__’
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Question 6 (10+10 pts) Consider the region R bounded by the curves y = arctanz,

_ 1
¥ = Inz and the hnesxf\—@andxfl. 9 Xct[@ y= Lan

a)Find the area of the region R. A ey
gz orehe

|
Area = j @o—kw\x - ’{”x) Ax
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b)A solid § is obtained by rotating the region R in part (a), about ¥ = 2 line. Write a
definite integral which gives the volume of the solid 5. (Do not guvaluate the integral.)
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glmet, e 6 QUESTIONS ON 6 PAGES
HEABON - OB Tmnares TOTAL 100 POINTS
1 2 3 4 5 6
SHOW YOUR WORK |II I
Question 1 (64+6=12 pts.) Evaluate the following limits. a
a) lim (1 + sin )t AL
N —L "
z ,Q_M cOtX- &(\ (_H‘\T"\V') LM . Cosxk - A~ (14 s.nx) (% {'UPC’)
6&—\ ot *= 0 o
o = &

o

¢ 1,., /\ n

. ¢ A ~ — L
S oov —§NX . -Q.f\(l-NTr\v-\ —+
coatn v
Ln

x=saft IR
L'('\if‘j'\\"\k 6 Q A - Q:L - €

—

e,
Wi Tm & e
‘Ho\M L X) e Q L Lr
DT I P
= D A NV - Z{ M S (/ (9
YRS L= Do ‘r;
) Hopsrh J) L
X 0= A = “ ;_QA:()O * 8 ¥ —x 00 X O



Question 2 (84 6=14 pts) Suppose that a > 1 is a constant and consider the curve

Inx
a*x _
a) Compute the volume V(a) obtained by rotating the given curve around the ¥-axis.

1

Muhiddin UGUZ

b) Show that V{a) is maximum when ¢ = e.

Vo= A dabeL s centinuou en [1.00) ond A"»j'j“‘-‘\ﬂl'"“ on CLm}
2.6C

= %Q%f = W)= ,;./'z’ %& C.L/g( Jlm]

= W\(O—\; s ‘Q’/N"Z (\—Q’\Q") = 10O = -\AOL:’O 9 Jr\o_s_ﬂ_

a’

OKL e

—Y \JLOI—\ Y .\f\(—(‘-"“ﬂ\"k an L\le] GI\J

/! N

=) O\'-'-A- o o= L2

éu.(c-ﬂ-k"\r\ﬁ on Le's 0@\ y
Aegalie N o X=&
Jative B LY for abralic M. ﬁ)

Hene T4
C\o‘a. gﬂ’r Aer.



Muhiddin UGUZ

Question 3 (661 6=18 pts.) Evaluate the following integrals.

a)/tan5xsec:c de  _ j _EG,\"' X Seex oK dx = S@L‘—ZU}*QA\*—

Ny — N\ W\ = SecX
\ % AONX = Se< X - scbx‘hﬂ\%—AY

-ba.:\.\')t: 35(,")4—'1-
Jccml‘ X = Seo(W - ;Lseo"’)(—k\

¥ 5’(_}_5:2X+65¢¥-\_—C

= Wil uwre = 52 -3
5 3 5 R}
b . W du=---
& § N _J S‘_’_”Q.AQ= j—()x « 22U - = -
(0/ e ¥ gy = S WX Ldk = o
z S ’ﬁ)J/‘ codéx Uz X
Y * éu=,\.m$4v
b t = — 3
)/\/t2—6t+18 (et +l W b
RIS I AL :: kf& T "
Wz
= &’3‘)1*-[{ 9 «
2
A ’k&l\é ’i
cos® q &lD 49 x
= j L s:,}e 1o = A’:AU
5 cOJe A’ Ab = j SCQQ'AQ = QA\SCLG-\' ‘ch@\'\'c
= Co&'\a' CJ
. S
A
T tn ijl
= R \_Jc/zj’ * by e
3:1:3—35132+:z:—1d -
ZE —
© x2(222 + 1)
3x'-3x’wx-\ a0 B, CxxD _2AY Py % 2888 « X+ D
X,L Clxl‘k\\) * X.:‘ 74’(1"‘\' Xl (Lx'} *\3
(@x+® (242 %) 1 (MIx + 5
3 L | = (Lp,_gc%x?’ ¥ CQ«Q')*QBX ~ C
=) Bx - TX <X~ .
., @4 2050 = -2x0= "3 —\D="
= 4 2@,*("2__‘6:3%6:1\.
\ o
— Loy X2l oy =*Q/’\b(\—t‘&"\‘\8f:7—_jxﬂs |+ (@x)"
S J bl ® 2% | A

A ln(l‘ﬂ"\") ~ Larckan ((20) + C
p Y



Muhiddin UGUZ

Question 4 (66 6=18 pts)

Determine whether the following integrals are convergent or divergent. L C
2 laz S -t d
201 + o RO N CA® oy A
. » A
Y £ = Any dus= d+ _+
dg-s & dx V= -2
ef’ = R
4n C L ts e
- -—-l: J
e Tt j oﬂ Lo ﬁﬂ
c = 0= Jazslh Sl € 4o Wlold
laely _ L A
204 Aslh <

%SN \N\(J(cho \f\*t&?a‘Q

/ 1—cosx
rs +£I?+119\ ,?(.1-\ SRS gFx &Ly 0=]

1§ CoN\ :r&-—ﬂ.jc

/o \, 0o
04 g & E2—— “T.\VLXEL >
XS/L .v()("f\\g 7(
we Nare Do d
X
A
L I 4
ch\u«r‘:\*"*\"a ¢ N
Hene oy caN\»P“FJO"JC“J(/ (P"7j’>
Soﬂ £ A B vl
\
W 3
o \$x €
, &m‘-\z
0 o Imgle g ok x=© cang der (o
c)/ —2d33 and K= 5 dn
0 3 o
MY xz B
//3
A/ % CK.X =
f, SAB L X - b
3(_—\0° L/)\. )L—\O° X;J "
n Ol
Hence ,?cr LPF\Q\.G'\'- N o} *J s f,rX}A H
Lk >
ﬁ— > J’ >0 Ty (T oed gy DD SA*
X LN b o terd
— e
e | Qv qmn ° ok ~ drura Tt
_ X 3 e’ 4y 4wy
= gP« X8 g daetb oo fat = So ST



Name: ...ocoveinvinnnn Lastname: ............. Student Id: ........... Signature: ..............

Question 5 (104+8=18 pts)

a) Sketch the curve given by the polar equation r = sin 26 for ¢ € [0, 7). S .
S\lo s 3 F % % %2 % 2w g FFLF G
26 \O 1), %l 7l3 wh U’L/} 31/9 ri/l; I ?}/{ j"i/9 b2y -&}b %A DH Il#ﬁ 27,
G 6 & 46 g -8 & -6 -8 4%
C—S:NCDG)YO EL; G)t % j],— —]Q— }L 2 /2_ 2 = 2 2 L L e @)
,GFod
-1 (‘z‘ ‘d )
4 6'1— ,1,[17
%,yl% 52

o gn (@) 96 i

—> §=0 Ce—a X ax.-f_)

b) Find the area of the region that lies inside both the curve 7 = sin 26 and the circle
r=sinf for 8 € |0, 7). T (L) ()
\ = X - rd=d =X =Q)

B N i A B M A

Muhiddin UGUZ

C=g:08 =

8<4 -7
L 6’ ‘L{’7 —To &FI\A N*LTPLS{‘”\ ?\W .ff’\" ‘/.g
end = w28 = 25m8 € N
Alednr @ = O =5 28:=0 ie \G
\_M' ALe D = c—.s-ez—lb 1
> d=zQ = T[/J

1
cefx = cw'lx— Jn X
=\ - 23A'x%

2
1‘ -
sd“\-é 48 * }-',J 529 d‘@ - SN K 2 [ e

Afe = A SD al
(k) MLL,_ C-(!,G) 46]

_—-%: X{ th9—9>"le‘\'%, ’ J
PN Y )
) l-« Fre
2+ o “'(_}
T (1 - N ’ﬁ‘ o
-4 ["2-3 -4 qu S5



X
Question 6 (20 pts) Given y = f(CU) —

(In3z) — 1
a) Find all vertical and horizontal asymptotes (if there exists any) of the graph of f(x).
S_u_\ 1f canfinuewd Yx - *@X)—:L =+ Q.

= = 3 N\A’&d& - V_A
‘.Q.f\?ax-’\ =0 & ,l,\gxcg_é.ssx_,e,@;x e/3 s ac v ok )

p 'RM'I\-'\? I~ -
(< \WAVERY L""\ X _+*po - \m C x—\% ALz

xae/y  An(30) I

S domen op &‘#\ Cl

e ) * _—— =0 £ =D X=8
- wm oF a3

" ok J o L _ e x =t =08 RA]
o = = v Z ot
%02 LalgA- | X0 23X

W (\0\‘ [~ N VA

b) Find the intervals on which f is increasing and the intervals on which f is decreasing.

£ Wen-L - A (H) | Iz -2

) ) ::> 2 _
(4439 )" ” - x= € kx—
A.'\.ly\'l =0V =\ -l/\3>k=\ =y A= % e ?Ocr’{\hf\ e
y 1
BI & 13 "\Na(‘ea'w\ﬁ =n L 6/3 J 00)
S _ + ¥ X
= o — ,S— Ty éccr‘u&m\s = (9, %} oN on C—i
3 < | /7
2
=]
=

¢) Find the intervals on which f is concave up and the intervals on which f is concave

down and the point(s) of inflection.

3
Y j_),z (L) - 85 = (Ua@)- D 2 (43D (£ ] / Lot S yh

)

(o,0) N L&t , we dis Acedds dhesle Tp X2Q ¥ a v

L
0 = An3x =12 = 3x=¢

veb
36!

iA\he —l\lj

koo

pn

2]
/2

(A0 ~ A_) - 9-{'\(.3’\\ 4 - 3 - ‘("(35)4_ A x*'JiGN& LAS

3
X (L«m—\f X ( Lal3x)-1)

3-MAW=0 = Wk =3 e xe &

NI~ =0 xr-%‘-

J
g Y Cconcane W@ =N (%,%)

£ 7 c=ntaw dsun an (0, 27 e
X = 63/3 5 fhe ”Uf\ﬁo'\".'bl\ \3'6'-1\'%

d) Determine all local extreme values and then classify them as local maximum or local

7
irg

3
(% \°°>

minimum.  Qemen () = (O, %3 W (.% ’903 D o ¢ a8 e eTinty .
The set =¢ all ectel puny ( powts *n deman gk JhA 4l=0 or g Aoejnet exwt )

. 1247 Al doreaened s pacte (B)
z
ord XM an gark oy shaws A (by Frid Dol U)X &

~

\J

P =a\y Aecsl wmrmee QoY (%(_%\)—_ %"' l—c'.w\\lﬂ]w), Mo lse.l MAX ex-§ts .
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Last Name: Instructor : Signature
Name : Time 1 13: 30
Student No: Duration : 100 minutes
5 QUESTIONS ON 4 PAGES TOTAL 90 POINTS

1 2 3 4 5 I“

(8+8+8 pts) 1. Evaluate the following limits or explain why it does not exist.
|z 42 |
—2|z| -

(a) h

b der _ f -~ g

XL W-2 o S .
oy A Bl bl
o Y52 =
%m |X+2l B ‘Pim ¥+1 —4 Xa-2 3
NS VAN SO
= ffmf'é does not eXost.
=
_ tanz —
®) =

at XA ({Cm)(’-u;(\) 's def)nec/ and  nonzero ¥ and XB?:;EO

2 tXX L Lantd) -1

'3
%1 X o

(c) lim In( z2+1+1)
?nw Jxﬂ -+X) P (75T +), VX*4" P’" (;”1;i;£>
VX = X=-00 e

X2~ X2 -0

hs Xomw , (fT-X)D0 = (J-—-—-).—w*

XX

Hence, -%M &&%ﬁj)z'w o

X -t



2

(8+8+8 pts) 2.
a) Find ¢/ if y = tan? (i+ 1).

-1

Us‘mg the  chan Pule/
q = (Z.wl:an(x*4> sec (xd ) (X—'f -—(x-vﬂ)

x-1)*

= 3 - (;j;)_ éan(x’f") secl(_%.) -

b) Find ¢/ if y = 9e°~3a+8

_raking the ]0307‘}9)»0 of both 6}435;
'?hg: Pn?-x ik ::> ]Dnl,j - (Xl—-%)(-!-%),‘Pn?.

’ﬂ\en/ d}}‘ferenjca‘bng both 6){1&5 -,3x+8

_93, ax2)h = q—@x 3>(" 2).2 o

c) Let F(z) = f(3+2vx). If f/(7) =1, find F'(4).

Using  the  chai rule)

F/(x\ _ ﬁ%'&«»l\/i’)a(.%{,,)

/D\en) ’ y
Fa)= (3420 5
~ F) =¥ (ﬂa%—

( i . 4 ’_L
(fo) o Fo= -



(949 pts) 3. Let

sin(222)+x°

0 , =20
: \?m){
(a) Show that the function f is continuous at z = 0. ‘g\)(f{ence Or
We chodd  check  that ‘le Yix) = ‘p

,mm ©)
Tf

e R o 1)
e T Conéfnuréy
Pim —FO‘) -—‘P)m 5m(Zx >+)( » p{m S)n(lxz)
X0 X0 X . ¢

X0~
@ = ) <§mce 8ac)1 })‘mré eX;‘gé5>
X~)0

H‘V] f()o 0 (te m){ 6X>S£S>
x-0

Sim }‘"‘9 ?:m ﬁ(x) 0 7

X-0"

Moreover, £*(0) OL' —9 ﬁC ’j comé?nuous a{ X= 0

is s
" T — —— P ——
- B —_—

(b) Find f/(0) if it exists.

I exiks , Fl0)= fim m)'wz D sfn(u2+x3

x>0 X-0 X=0 X

So,

?gm 5)nl2x Y 4 - ( Q) Q_ <§mce Eac‘}l })mzé e)(:ﬂ%)
%-0 Xt X40

Hence/ ! ,(0): /A .

~ q



4

(12 pts) 4. Show that the equation 2% + 22 + 22 4+ 5 = 0 has a root, but no more than one.

[ed ﬁ(x\:xaﬂ(lﬂxﬁus L then  JO) is  continuous  and differentiable on the
w‘wole rea’ )\‘ne,

Noebe £hab $(0)=53><O {:} g)u% by Tn Lormedicbe  Value theorem (f ’s @[:ﬂ?:;?)
Jesie=t8l éhere, s & po)n*(: C,lé@’Z,O) such that

Pl)=0 (ie. x-€ is a root of §o1=0).

nssume Hxa{ éhere Is ano-(:her po:‘n% C,F<y 6&1&7 -éha% -}f‘ (Cz) =0A
(re. @ssume Lhat  X=C, 5 ancther poot of L0)=0). )
he Mean Value theorem on  Lei,c,) (f 's conbinuous on Le1,@] an
q??lﬁ”ﬂ/ﬁf"" fﬂ j ) * d)#ere;rér‘db/& on (c1,8)
o Fe)-H)_re) o =0 for some de@e) N
€ -¢4 , oy 2 9x.2 20 A=4,242.20<0> }heme Lhere s no suc
Bl’fél #O()’.’ 3X+ ¢ ( ::-) X’;‘f{ 1‘5 {he o”ly roo‘{:ﬁ
(12 pts) 5. If the short side of a rectangle is inbreasing at a rate of 3 cm per second and the long side

is decreasing at a rate of 2 cm per second. Determine how fast the area of the rectangle is changing
when the short side is 4 cm and the long side is 6 cm.

The area ;Fu'ncjc?on of « r*ecjcomgle Es/" (0 1(‘?”“(7""”‘ of
< - time {)

Ln (D) slO )

“The ’n}wr% é}ale is Increasing ol a rete 0¥ 3em fee
oy .

The ?ong side s Jecreas.‘nc] mﬁ ¢ rate of

2C”’/éec | ‘
Derivajo?ng B i"f- _d_ﬁ
%%: %g. € + 4. df >L{£ =k |

When  s=4, 1= S dR 3.6 4 hi2)
dt

_18-2=140 =2 the area is increasin at a

EI ) rajce 0¥' '40cm1/5¢9<: WMQH 6:4{,)#_:5071

L7
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5 QUES

TIONS ON 4 PACGES

SHOW YOUR WORK!
(8+8+8 pts ) 1. Evaluate the followings limits:
r — S
7 —ten e

(o) Lim,

_Qq '
. G
P?m ,ﬁ:ﬁiﬁi& phf?’? w - {)?m ;E_?_‘é’zi(_w .

X0 A-dkanX o A0 - Lecty w20  cosX +1 7
L{IH ! "
sedx = cosx=A
/M Coga:x
(b} lim, (l,ﬁ-sin:c)i” . T '- f C
=0 ,’LPH M%?nx) Pf m o n M%i‘nx)
X AT * A
i— - _ X300 i
‘P?m (’Hﬁﬁnﬂk — .F!'M._'fi _— e ' — — @
%307 AP0 L . _ 7
' 6chwﬂjc;‘a [ qﬂm ction
o continuius
p ‘Pn 1'!")/)"){) {’ \U]?ﬂ 55 A 4\/
X907 \1/" Yot 450X e
PO ¥
(C) nlﬂ.’nm Z -‘T';‘VSLII(—?{*). b

w131

f=1 J/ ‘ﬁ’_ |
Z—C’l‘{: E(.?:) =5in (X/) '{:)'!Ei)’l ; on [q/b] g ﬁf_x)a’}{ — ‘pjm ZAX r(,&e}




2 [ Dé‘-m (F)’“ | R\ %ﬂl}

(945434844 pts) 2. Let f(z) = = 5

T

2) Pind the asymptotes of y = f (z) {,] 2
_ 5 . o Vo X5 : ¥ -5
S N S I I T I
% ;ﬂlw b ‘ R D gy R x22 F-h N Xap Kb
4 4 - -
hom%@n%al Y= 2 s veréiwl Gﬁgmpjw%el Y-Z! s veimé;‘ca! osifimp tle,

atsymfréo%e |
b) Find the intervals where f is i;zcreasing and the intervals where f is decreasing.
WD B0 DXy f>0 i o
Q{ Z{‘)’l . (.xzm é‘)'?. , | \
‘ ' _ f (%) L0 37(' XL
=) Af s iﬁcreaﬁ‘;ng on (0 ‘2.) and (2, x) _
£k 4@@6@*51;19 on  (-u,-2) and (% c)

¢} Find the intervals where f is concave up and the intervals where f is concave down.

Y 2L Y XA () ~ ax" _ _(6x2)

l (,x‘)

flor-
(- 1" G- ()’
s concave  Up  on Cj-""zv?-\ 2 f1?~>0>0 2xL T
{ s conave down on  (uo-1) and {2,©) ;;THCX) N xe
XL

d) Find the local extreme values of f {z).

Cﬂ“ 2?‘ ﬂ,o e [x O;«) (,r;‘é;a}f ?am% | |
y x= = lar  point, X= +24’£D¢MC¥‘)>

( J ﬁunr}q

P increases on the

Mg%jc of %0 am:f decreases  on  the left of X0

ﬁ({?):% PR feaﬁa( mwmum value.,

15

e) Sketch the graph of f(z).

x| -2 o 2
i T -+ ~
':w-*?' + )+
A |
N LJ/
! L g g

locdl

MIhi o




Pl

(15 pts) 3. Find the area of the largest ﬁ"iangle with the following properties: one vertex is (0,0},
the other vertices are 03 the e?hpse 4z? 4 y* = 4 and one gide is parallel to the ¢ axis.

[j_xr}‘_;f,g‘ = Y= + 74X
| N

Conoder the  Lriangle  HOB b s i _\(‘\5
lght 15 X wit ad il base BB s ] &
[;f—’? und . Then, the area fw?cjcfoh s : \
o) LW = f.60) xS “{*‘3’\ o i
Jere  0d S| n/
f fm B&)=0 T
Of} Coj’” ) ﬂ()(.)>0 @'175/ Xi})’g{{ﬂﬂ&? = ){:}:;-’ Cx): g:—iﬂ:;f |
{ : T - 2
Hop=2fF 2 s S - 2D
Qbﬂ 0 (M)@ Thus }f}( ?1) /, s the )argesé area
(0 T for  such @ {piongle

i \(,6?{
(15 pts) 4. Sketch the region between the parabolas y = 3~ ¢ y =2 — 20~ 1 and find the area

of this region.

%*521 = )?’-— 2% =) 7(1"%‘?’ =.O A A 3
= (=1 , ></)/ z/ E]wﬁ
| Jod
O!} 'H’Ié \njcéwﬁ? ( A "2_—] & ,é ~!51.~ T a5 197\ :fb;'"
(0] dhe valie of e /\/ /Lj/&
.y P

curve g:%—-x?’ 15 grga-égr Qmm %]7@ \/c?]ue ~d_
gr ihe  curve g:,fi?—x»// ‘ ’—menj " \[
N ) y= X
_ ﬁg,;_,(xho_m)] dy = S (lezulm @ dx
-1 ¥
7

— (“?:.l(z - Xm-?f[HQ\
? -4

= kB (L 5 = 9,



4
(10410 pts) 5. Evaluate the following integrals:
&} f zarctan(z?) do

L et U =grekan() dv= X dX |
"] b - o

r;r%:,qsgz%:ws [‘j p&’;\-{ai}

o xk - -~

r Mekhed oF

“Vhen ; ‘
gx arebon OF) 4% = m&m () - 5 a’ X I cubsbbutiv
' [ {*X

/

s

U= /f"?’ A i
=) )f%fb(:'z %P’/‘j

.!/ S’fﬂ"r o - gi 4

/L.

:‘:‘) §X(2M/c;amﬁg)c[)( = K 6??%&:*@) ~f——~ ’I%ﬁ)a@

2wdx | J
v [ rsrs -
5. %X dx o SZ{XM) ~1 gé}g“ - Q_ X'j(//‘ c’f}{ 7 4 :ij'
X N o T )
XADX {ad)™ + 2 (x+1)42 , 2+ ()"
o b
u - (:XM)”L‘?’ R

du= 200 dx

3 ( 2x & jé” - gwiwdx
VAT iy C{*If\)

- ggg 4% — ?y} E@ﬁﬁz) r Jfar*d;an@%ﬁ) + C

KK+ B

i
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1

2

3

4

5

G

iﬂ

SHOW YOUR WORK!
(15 pts) 1. Find an equation of the tangent line to the curve

at the point {—1,1).

x
— = cos(zym)
Y

y cos (xy7) =X

D%ﬁmﬂ{mfc;ﬂg \“mf’“hcﬁel%

g{(,‘os(xgﬂt) “+ gd(} s‘m(xw))‘ (gru y xrc) ~1

0

Rt 1) = tj[ Co5(-10) - s‘sy/&('ﬂ’ ry') =1

This

Lhe %mgen{

Y=Y

=

line

{

J

“A41)

-
-

aqwach%ow %

(x,(-f)) +1

=X |

given by , ot (1),



2

(8-+8+8 pts) 2. Evaluate the followings limits:

@ Jm, g A0 9
: x q,/: ,{f %”’? "0 for Ini<d
B G I

X300

(b) lim L fo tan(t?) di

a0 3

%m M iﬂ TG
Y3 O x> I %=0 23 %% pelY

(3
3

(each Vimit e.x;»aég,)

(¢) lim 3m+}j;n(2m)]

00

| ( 5in {2y .
B &%‘ L ,i;l\ = 0

A9

Ngltg Uuajc/ 0 < \sin(a] £ 1

5 0¢ \sinanl 4 @
/ N
N
0 | 0
OV @2 Ao
85 Xesgy



(7+7+7 pts) 3. Bvaluate the following integrals:

( )f zt] (u::e, ‘f‘arjciat {Pac'i::‘ﬁﬂ)

22 (z? + 1)

0 O

t i

B B, @D oy xde (RO (B Rx B
X

+
) | |

L xrad
Thus) " |
(st (e (o
X x* |

L) Xt

"'*-"‘j-w;- 1] '2+,~'C )
= fal -4 gmg,( Sﬁq Jnlx\ﬂ%w_%m 1)~ Reckan 0+ C

-._/\»—-

£
u:x -\'f
_ du:Zde_

24z
(b)[$ +ﬁ+1dsc

U a 5 ¥
Ddu = 21X+ X JF) +
duw ,..._J:JX '—-7}’2'8((1 «eu -+ ):Ib! (%‘ o+ o + ., C_ )
VK
T
1/2 arcsm:c 6 2 %’_ N
(C)/o \/1—~——:v_§ — U{iu = Y - L
A 0
(= aressimX
CI(X*:. .J__._._._'X

X=0 = = aresin0x O

){:ﬁfi =) u:a)"C"?}h(%)':«_g_



4

(10-+10 pts) 4. Determine whether the following improper integrals are convergent or divergent.

(a) A @%‘%@”ﬁ - Impi‘op{jr a«L ¥ = EY

l:! H-zg“){l\ ?
- pfm Sgdx du=2xdx m.p:m A\ el
2 u}/‘

2% ¥=0

aay o G- —_—

Xzﬁ

e ‘PiW? “‘ia("‘z"—)“ "'i:,"‘
== - 7 i

R K=0

1 |
“é;) = © o divergent

b)./gm—ﬁ%;g = Iwmproper ot both  X=0 and xow

i

4, o
JX 4 S dx —) },)oyf) Lerms are COﬂveryeﬂ'é/ then
XA 1\/"" >

0

XX Q;e given 1'?'{“69 T [ s (on very @J?"éf
@ K Z 4 and 5 T({rx converges
ﬁ*ﬂ 3 5 +X b
0 ¥ compar Jsom
P - test)
L converses
: X
=, ‘0‘7 dX X .
@ 4 < A1 und g% ' cower‘géﬁ‘é =) f\/ﬂu’% Cohverg s
VX X0 x” 4 " e TN A ( !?}J comparison
- Lest)

converges

for p>“f /



5

(2-+9+9 pts) 5. Let R be the plane region bounded by the graph of y = z° + z and the Hnes x = (
and y = 2.
(a) Sketch the region K.

2

=L
Y

i
28 s _,?"-"{X
z l
E\
1

1
1
i
i

-5

(b) Find the volume of the solid obtained by rotating R about the r—axis.

R: 7 — Tadis of puter dis h |

n o= X —) radivs aﬁ fnner d}%)s’

v
= 7t S(&w(x%x)l)@{x

4]
w

..;ﬂ(m..ﬁ_;f;g)} _ 32
5 3 /)0 105

(¢) Find the volume of the solid obtained by rotating R about the y-axis. . _
Cgk'g&!t‘]\{.d( é}]&u /m{’,‘u?&'()!‘ o= X — rﬁQ§;U§ or the Ly}ieig% (I)t’lﬁé F‘é?a[ius)
b = 9 -(x2x) ]qang; QI the C/y)l\ngger

1 1
\V lﬂfrladx = 2T S X (2--x)dx
%
5 N 1 /
o ZTUEX **2(:.-‘»%)31 = M
5 3 /g 415




6

(10+10 pts) 6. Write an integral (DO NOT EVALUATE) giving
{a) the arc length of the curve 244t =9,0<s<1,y20

arclength - K e () Jx

0

’14 o R \g @h:) B R d X ) 1 )
X ﬁg;ﬁ = 02X + 3%{.,,0 = d?(: 43 ]_%%_ N mn%nuws

._ﬁg}ﬁ 95)(-3//{ 0}'!7‘94

50‘ La> 0 there.
T s (N \/J’lJ' 2 3
/:_g - {+ P/;—gg{ = /14 X

24 Lt
1
2 [+ X
"W dre Jengjch = S EYSe @/X
o
(b) the surface area of the surface of revolution obtained by rotating y = z* 0 < z < 1, about the
line y = ~1. ) )
Iyl »
/I /") i o
g: 1’7-(‘- fp ds’ i3 MMM.;;:-’/ 0!6 ‘ 0‘8 §/ ITH
7
/
0 ~1 o RPN — ’I Hg::
e l / Y= -/{
doo [1e s G - D
5= 44’(_5:%1) 6[)( ____>') leD: 4_}.46)( d}( ms: _—

=yl = o) = vt

4
P vyt
0
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Question 1 (771714717 pts) Evaluate the limit or explain why it does not exist:

. flx)—-5,
a) il_l;% e if f(0)=>5 and f/(0) = 2. since each Lmit exts
di SR oy gt A L g fy X
~—0 SN X A0 A—-0 SinX X290 x_p X= 0
— | =
= 5 (0). L &_/_

In(1 + sin® x)
m L .
z—o0 arctan x + e*

5 02 Malirsidx) £ 4az VX

I\

L 0L SWXLAL 5 4 < \xeix &1
. oscxeny x &b SO §or -{&rgu X .

_— ~C
’(\(\d‘c%e(c o ¢ -QA (,\'VSTI\'LX\ . &(\ bn f,lucelb \hm/wha\

R orefen X ¥ &/

orehony « & o Anbixsnd = O
\":{0“/ P accyeny « € =

c) lim (e® — 2°) Do o ) HopsRole
- 4 £ (Zhe) = dm 2 (5P
XL ~nle Jr-"ﬂ /;: G- > cl
Ly X (1= S e Hois s
= 0= e* e B m X-0
*® - T
-3 __,\(V d
- oo
d) 1 CU-I-\/16:1:6—|—:1:5 3x+7 ).M/ ( ¥ H’*J_ ’3‘-’+i>
im
ao0 Fr+8—+/23tax—2 T xa 0o //,
J’;L”‘
/KLx‘“ ’“ 7“?)
L
R
_ >
Lo 2da (XD (S

@ *QF
e) lim (14 4z + mz)z/ = *
z—0t1

‘Uop . 2 ( U+ %) 2
) Hop eRte -9\‘/_\:\01_ - _ &
— 6 |+ 4 x—+ —

—
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Question 2 (44641 pts) Consider the curve given by the equation

xy* +sin (2 — 1)y) = 4.

a) Find all points (1,9} on this curve.

’L —
= = =3 2
X=4 = "gl-—e asno =4 =2 Y g J

(4,-2) , Ca,+x2).

b) Find the equations of the tangent lines to the curve at the points you found in part(a).
E7ua£2on of +onjcn{ l:ne at ( Xo,90) oa the curve Is
fys qd‘/ (x=Xo) =« Yo

(Xo,ye_)
’L/-S'-'na_ 7m'q{ro;(— chrcniraifon‘ue obtaln :
Iy’)__\_ g_x\é \a\ + cos (L)\—\) 'g) L’gﬂ'(.x-\) \é\j o)

Wwhen ﬁosﬂ’ ) we \,\Mc ’

,‘é'l. + a\a_n\ — /lg = O
(xoljlﬁ: (_ﬂ_,’l) we hoe

\ —
V _2=0 = \ =
4-4% 9 G,-1)

w\l\tr\ \
L, A tHE 20 gy = 3
e G ) > ¥, 5
/llflU'S 1 2 " :—l—x'i
’ranjtn% dine o (L,-2) - ’g—'—' 7_(7<—13' <, Y=z z
A 7E N R X2 R I M L5

c¢) Are any of the tangent lines you found in part(b) parallel? Explain!

Since

JL,_# —%, thet 6 Since slopes of 4he Anes we obyamed

are ot dhe same these bines ace "',°+ para//al.



Question 3 (7 pts) Let f(:z:) = |CIC3| Find f’(O) by using the definition of derivative
and find an equation of the tangent line to the graph of f{x) at the point where 2 = 0.

Lo
— 3\ _ 3 x
Jun g fo e, =0 g, 1) X O
1
3 2 o %_L’“_AM K\X)= 6
Adim Wy Lo % - f‘:c,:’ *=Q orG/‘:°T Aao K Ad
A0 * * o 2
K 3 l xj = /("N' X = ©

4!"’\ M/\ = .m-r ?— 7("'50*

#"\O‘\— P A= 0

Henee ,S;‘(o) = 0O

o f!x“]
Fquq‘fion o/ %anjeml e ~
<
— v 0
o o V. pguit G
/ ”l‘,-l' (0,0)'

N =0 > X
(:)D e
)
5 Question 4 (7 pts) Provethat Inz < . — 1 forall 2 > 1.
©
<
>
= ézw_(\ ang XD1L,

Stnce S'C'H = Ant s conbtinuous on L4,4) and

a,r{,gwcn*Tub\t on (LX)

\O‘a Mean Ualue Thcercm/ we have

( £¢r=23)

— £ \ c € CV,x)
w = £lce)  gor some
x— 4
©
thet T2 e C\tX) (,.3 1 ¢ _{L)
_Anfl L porJeme C € >
dax = = 4
%~
Henee
dax ;4 oy Anx &R x> 1L
—
x—
0/ Lk g (£)= Int =<1 Then GLL)=© o g ()= .
Sne X2L  wehae 1D L and\nence 9 () = L-140
Tl G T decceoiing  onl \hence ?c¢)< 9= D Y xr 4.
s, 3(X) L ©° , 3 Lax-x+1 {© >J><7 1
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Question 5 (7 pts) Show that f(x) = 2’ + arctana + €® ! — = has an inverse
function (defined on the range of f(z)) and find the derivative of the inverse function
fﬁl(x) at the point g = f(1). (-1

| = ¢ - Fr  we Woew Ahed
Sinee %\(X\- ?‘%o ’\_w;‘: \6‘)?0 }O /

€ ww‘kor\.
5 Y (.S"":C*\‘as InCreasting X ) ond Wenw  ©ne o ©f £
Ty 8, \Ms VN Y= c}:_g;.md on Yhe Conge e&,g .

5 crwWahve o ' 3 ded
SnCe ’Y’-\ (&u\}c)ﬁ x € Dom (£) ) *o\h(\s decwahive ) Yoo¥h 8 )

and\ W0 chain rule ) we oldain
(%")\(w% Cpo =4
\
S - ( () = )" (2(0)
(£7) ) = 2
Hene

\ =

\
- \ _ J,— = _——— = @ — = —
@\3 () = TGOS R 27

Question 6 (7 pts) Use the definition of limit to show that lim(2x + 119) = 121.

z—1
bn g 270,
we wWeont 40 ,S—T'\A S)'D .su-o\(\ -k\l\o\f" S,o\‘ a«“ X vv‘A\n

6 (x| LS we e \ox 409 —\2l\& Z
- J

o~ ©62\X-N\Z §
Nok thet \Lx—ﬂ\%—\u\ = z\x,\\ < 2§ & <

chee(c S = _i:)o

. Z \x-\ < %
"\'\,\L(\J ,Ebr o\l X NV RN © \x \

Wwe \I‘-G.\I(.,

\'Lx«\\a-a\u\ - 2\x-l\ < 25 = 2

So  fen (2x 1) = 12l
x= 4

NSle
1)
[\I\



First Name: .....ocou.e..... Last Name: .c.ococvrvennene.. | s K Section :

Question 7 (64646 pts) For the given function f(z), find the derivative function
f'{z). DO NOT SIMPLIFY:

a) flg)= COSQ\/:E+L
Inx

-1
,S\Lx\= 9,@05(;)(»5“-:\(7\)_)—— . /X

:Lq Qq'z.x

\ l 1
\= A =) arc\s:,\ga.g: - 91x)
arcsin (177) (oresmy) — & e
b
) fle) = 1 +cosx
= accen(gm)
1t oS X
S5
~ () (-
S — | =)t
= ek
= o\
(=
/g > (\~ cosx\L
|+ 2 <5 g\ 9
5 x X‘Qf\( X %LB @ ) - 3&\6
c) f( )=(1+—+ﬁ> = &

A 2 —to) -
s X ,
oy = (g ) ](\ o >
b



Question 8 (2424242 pts) The graph of the function f(x) is given below. Answer
the following questions:

(a) Find the limit lim f(z) if it exists.

T——4T

Loy 612 4
A4

(b) Find the limit lirq fla) if it exists.
r—r

/(m/V‘ Fx) = 4

a4

(¢) Find all intervals on which f(z) is continuous.

(-%,-4) | (-4, L)J an)

(d) Find all intervals on which f(z) is differentiable.
L, 02
L-00,4) ) (-4,8) , (412) (2P
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Question 1 (18 pts) Sketch and find the area of the region bounded by y = 23 and
y = 7x — 6. (Hint: One of the points of intersection is (1,1).)

chs 'g=?-x-6 v x=z0 = Y=T

x=l 1§ 9:vrr\
oS one 0,[.
the root.

7o ,s".r\n\ A ecfection \o;-.:\ﬂ/
=) X "?‘ng'-' (o]

K = 7x- 6 1 .ax+b)

3 ¢ £ (x-0 (%
=~ X~-7?XT
= = (%1 (x+3) (x-2)

=D K:'l,ﬂ-. 2

4 < (% _)-x|dX
—_53 - (x-6)] A Si [Q"‘ J

A n x‘j
- /X ==
(':'?:1_1-65,4 " T
3 __ta)l"' [&2 '\1'%‘)‘(%_6—%)]
f.}-ﬁ +|a

2 -9
g -3 n3-1246) = 2
‘2.%*63 +4 £)+(+c 4

)

[}

n

L= _L‘-t-‘—q)-r(
. (q a 17) uatksquare
-9y + |54+ - 131 uairsg

= /3 - 4
7 1 L 2 .
Question 2 (10 pts) Find the limit lim (— (\/1+—+\/1+—+‘..+ \/HT+ W)):-a
n—oo \ T n 1 " "

by interpreting it as a definite integral.
L e I
= dm 2= \]H-lﬁ = JO\I‘”A*

ndw -|=\

Lo, ]

n : : n - - - — %2 j—
Congiders the P““"’e:\::‘l Lengthn gletvrevers. (= DXIE 2= RN "‘)
invIe O-

(“{): e :?%dﬁan ’}L*\ = e a\.\.\- suen (or, §3nCe £ e fes™ny \r-P(’rr.r..mD

@n = 10,k , 2y -‘L} o} Me TP P

- anl “ -Ql N\’\* [~ o~ o P2
T s—;::'\g l\:\;’\t\ r:l e-:!- ¥ *'@n s ona hente S4E L
2 s\ % ( 282 - ﬂ_)
5 lax ax = S W 3 L ] “Fdx . er >
(> S -ka X X )=
w= Y or, by saler arqune ) giuen w75 eque Sf ’
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r+Inz

Question 3 (414181818 pts) Let f(x) = —— x>0,
T ,\ 3,‘: U\X
a) Find the vertical asymptotes of the graph of f if there are any. V
8(*\ 1y contiwond on (O ,00) .
4 = -
L gy = dw (R)0X A0
<00 —%°
$o Xz O 4s Me o,\\a ver +’:c_q‘q QJUM@‘\'G‘}L.
b) Find the horizontal asymptotes of the graph of f if there are any.
f.m(
'Q.M ,S—(‘/.\ - 4Q.M x'\' (04 *J\
X x 00 K=t 0o
L.H-P" “J\Lf—N J‘.M \ =+ k ~ A_ =) 9-’-' L \ ‘\\“L Ol\\\a ‘} Jre—
- \(\qu,h!\*c&\ NQM‘J N

K= + e
¢) Find the intervals where f is increasing, where f is decreasing. Determine the local
minimum and maximum points of f if there are any.

7 ly eetiedl gomd-
%\ (,'/\\ = 1"’ aeM( =0 = ‘QAX ﬂ_ =) X= € 1 the Oﬂa c cal O

x* . 0,e
\ Sy T8 werealtng o8 S 00)
X - decreading o [, 4l W
%'tn\ + P \ decivodive delt, £(@)= c
ond by £OIT G« AXINUMN .
NN {ocaé m
) /o
d) Find the intervals where the graph of f is concave up, where it is concave down.
Find the inflection points of the graph of of f if there are any. 3,
2
%“U) 2 =X = 2Lx (1-4n%) o 3 =2 4nx -0 =) 1A\=%=>x=c
x4 i ®2
3L 32
A C. on C. e J Oa)

g_ ¢ concave L 3/
‘}um — JD “+ Concave down S o, € 1 )

() _/TT \J Pe ( emJ 3 *.\3 o Nfleckion e N on the ch(i\r\
¥ L
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e) Sketch the graph of f.

uestion 4 (16 pts) A cylinder with an open top has total surface area 277Tcm2. Find
Q p y pen top

the radius of such a cylinder which has maximum volume. Explain why yvour answer gives
the maximum volume.

1 -
= he #A-AC - 222

27 AL = 271('»\"\' 7[‘\1—
22 C

Volume V= 7LC1'\N
¢ (2.?-—?1')

T (gre-C) 0 ¢ ¢ £
VR
=z O
r:ﬁ; J \r —_— o _i‘\_h““
3?:(‘\“’\Q Lo, ‘“’?—l ,°

vz
1/ 23—C =
= ) = AL (’;7“) 2z

-
—

-\* cCz0 lo<‘

cankinuony en °\°~‘°‘an‘

N Ce) ©
MAXWMUN -\ q\\).(,.

CT'A"TC.‘\\

_—\
_—.3 C :3 3 apoy\‘l_

l'
é—!:_ﬂ_(ﬂ,}—3€->=o =y ¢ =9
Qc 2 \

=3 gves MEX. \Jolume.

= T -_¥) DO  §°
O (3
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Question 5 (84848 pts) Evaluate:

Jx}
_ ek 2 [ref- (€
a) /gze“’dx = e’ - 2 SLG‘*A" 7‘ (

m SV w A\
duozaxd du = dx
j . oX
\f’;ef N:=e .
<t _gxeX qet xC
ex LX'L_M-H’D + C
¢
L1 14U qudk = zjuw du
D TET T ) P
- uﬂ“_u \A‘\'\
Lok x =Ub. (&=WY0) Pl
then A.%: Q.MAU\ m_
=W
=
W
1_aaxL — - AW 2;.“_\_1
s 2 J@" A\ 2
= a2 ( B‘E ~ “}'.L X AW - a._-Q.r\\Uu-'c\\) rC
3 b
Xsh' X <28 - % In(x *'\)X + C
=2 |5 1
) [t g
—z—— Wil
c r2(x? + 4) . A_rq»fx"(ﬁ’t\ﬂ*‘*(’f“)*'"ﬁ
A T Cx+ D - % ( —
¥ (xt b) Ud*"ﬂ Q@.,,q) L,R.)
C= 0’3@
apz4 —E=74) P —3@
A=Y s}\ z S )
“ U B -1 2X~6 dy
H“\“L \ 6' 2 Sid* “ P S 7‘1_ 7\1-*9
L_“‘____ $ =
S )@-C;{L-t-‘l) N 2% o{y\ _ N J J—- CJ'\(
= l‘QA\\.*\’ Yx - _S R 4 q_”\d
1 - )l —0aXr
= 2 da\r\ — %4-* NG T Eali] 3 o

= 2 dal¥ "'\;x EANESLD ’Jg" archon(E) C
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Question 1 (646 pts)

SINCKE) - An X

(a) Find di (msm(x?)) = 4

4 ax ‘e le 3
SAn(x').ANX V) dax & S3nix ]
- 6 sz coslx J. __’-7\
-)
n\n(“t) s?nCX ]
‘ 7&S j_?.xcost-’&)'{“ + T—=

(b) Find j—y at the point (z,y) = (1,0) if €™ = &¥ ln(m2) +yr+1.

T
f—z- (é‘“)s :é’-‘ e? AnlxM) + {“J\-\)

3 \
. \J‘e:ﬁ An(x*) + € % + 2394

x \
e (y+xy)

o qet
su\os{-'-’c\hd\c k=21, g:o 4 g

Y =2
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Question 2 (616 pts) HEvaluate the limit if it exists or explain why it does not exist.
DO NOT USE [HOPITAL RULES! ’% . o4 1
gX - X =3%

@ lim (Val a2 — Vol e ) = dim =L
-—1o><1

= /Q\M 573( \s\’ X413 J ‘HJ)
0o

K= -0 —_

@/— _ = =

- 10 dim =

B S
- -X N -= R
A \ s * X3 _j— o

(b) hm - lff 1) =4, f(z) >0 forall z and f/(—1) = 7.

z——1
- L£x) LY — 4
At 2 - ’e""’l < \ ‘ Z*J&t»>>
aa-4 (2+{For)(xx) Ao = K
2 |
c\‘\-'NH 5""‘*’ —- -4\3 S\ J l") C!‘.’"I
’-‘“ww »Qf M __LQ/L" 2« (F 1% $) 75 cont: !\w!
— — Lo =) }'
i o ko BRI e
W \ V\C'\“-
- & yz Ll=1)
_ ,5 )= T ;‘:u% r JLm e

—~
—

<|N

Question 3 (6 pts) Find the equations of the tangent lines to the curve y — x? .5
which pass through the point (2, 2).

3
on Yhe curve r&:x + X,

Toke o poink (o, o+ o) a__

2,2) i _ -4~
sloge of Atne Xnrough (o, d’ o) and (2,2) i m s
5\0‘34_ of +dl\5"‘\ Arne 3:; = 3

_ X L
ok X= & 5\°9c”3a

3
1 -3a” —0
-6 Q_as_(a} =0 = ZG(G-

=D
= 0 Qa2 23

=> —

A nd \(m:q, e,ctua't en o+ +an€r‘\+ bane - fld_.

\
at (0,0) , slope s y’zg[x 430

ot (3,30) , Slepe U 28 v ” ‘
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Question 4 (6+6 pts) Find

("
(a)/ Sdm = J(u -1) du = W _msc = l+3 —~

V1t 22 3

Lek W= IR

\ft-\-xz + C

<z L
2 S 2 _dy 4tan B .cub §edd dP
ot o -l:ohe"‘—\_ st e cocd 1 de
* o = —r - —
ces® R4 55,;18 ¢
' Sﬁtede "JI ‘l =CoJ 9) Jginé J@
- -5 cos" @ Uz ceib
du:“”‘aég
- -y
Z - %':-Ldu=ju."-u Ju 2k
v | + C :'m *"Hj‘ +C
= - cose *3595”8
dzx dn ==
(b) (1 + 2119) - hou-\) % 4 - A LS .8s8Ju -8
w9 (W)U U “w -«
= v X
bek mhz | Wy Q=07 A=
thn gz WX X du _av Py 5 n:--
éU\ =) é‘/" = \\7 - ’-_\) B ]
henee A= — g =7 X W9 X W (u

) x"8

»= L 5 . _-J-)o\u: J_[flnlw—l\—%\“\]drc

W= W V9

_J,_-Qn
SEIY.

W9

H
/7"—2- -+ C
|+ 2"




Question 5 (8+8 pts)

e
(a) Evaluate the integral 1+ o if it is convergent.
0 &
. C
) ) r22 3 d 1 arcten(x') )
“ Do 'O l+n C 00
0
Jom aredenl( ) — Od'yd‘\( )
L c 0o
.1 Z- L
-4 o 4
N
2
O
-
=
©
RS
5
(b) Determine whether the improper integral m is convergent or divergent.
0
‘\'M@ra?-r ey O {‘ o¥ Do
Cong daC 1 o é*
L and oz =
Ty = \ eyl
o xFax 2 ” m*can\
ah T 4 T, ¢ Cer\\ura-:\* 4hen O 1S {)‘
* M \ o J—L . é’\‘qtra\l\'\'.’ ’ “ . -J—-
e, T
Y onL S} \ 1y ‘3 4 henee o0 < J.— '3 %,’3
' “nNe J L
: : \J- d J'M C"‘ & ,) 23, oht\utrd-!\’r
§T0e X 4
(\\ =c avee x '3 Cﬁo Lo ot )
+°J‘k c.f- ‘,Mﬂla C'f\\l‘f‘atf\ ?
% c_.mpar'\sw\ e .
’ Iy oo e nt ber hente
A 1B -4 o AonYc® ANV lfJ
° f/ L. /‘& o L 2 1 = /J |
X= 6 A %Iﬂo )('fs( * ’-t\) =) and ‘mlj'g J J_'bdv_ CNV.
w ompecidvA 4::4—\-) J‘ A conr] ¢d f‘ >
@ cd P > o pet oo s T
[ ] oA Ut HVJ b Pa
s\M:.z,l N L Cenurg ) L.
IZ,: sihe k24 y x:" D)X 50 ,Wenw o ¢ 7‘;‘”‘”3 et .
)
jm—l—d‘* = bm S J-Td'y = L Cenv. H‘"““L'a C.-Mp‘f-v-r\‘l"fa Ta W Cenvtign
I 7‘? LAN X
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NAME AND STUDENT ID: SIGNATURE:

Question 6 (3-+8+8 pts) Let R be the finite region bounded by the curves i = x?
and iy = = + 2.

(a) Sketch the region R. Atz X+ 2 = x—-x-2=z0
gl
- y=¥ (a-2) (xx\) = ©
3:7\‘\-1
;(:'\'7— Xz ~)
/
N
/ -1 3

(b) Set up a definite integral which gives the volume of the solid obtained by rotating
the region R around the z-axis. DO NOT EVALUATE THE INTEGRAL!

s \retay (475 Q) method.

2 R= x+2
- (Rl—-"JAX whae :

C=z %

Muhiddin UGUZ

H en

gom) -1
21

(c) Set up a definite integral which gives the volume of the solid obtained by rotating
the region I around the line x = —1. DO NOT EVALUATE THE INTEGRAL! ot

‘\4 ysAxl

7@
.1

oY (e -r)

av= 7« (
whete . 1+ Xt AX

X I
ol - w-"-_:"' 2 21w O v@0*

Q"‘“ U= 27 S:-Q-u)(uz—x"')dx




Muhiddin UGUZ

Question 7 (8 pts) Find the area of the surface obtained by rotating the curve
y=a3, 1< 2 <2, around the z-axis.

[‘ AV Ax
’ D.Q =~ m = H-('BT)

R 04
pSA = 2T 5
/{ PR ITIC Mk
(:' Hdﬂ“ o)
flxy=¥
&m:37‘
3 )b
SA=z= 2 \1'+(§ #)) » ot J
{ ) L_LJU'II'LJH;L%U):A(MS._/O)
L L] y - — °
P ¥ A S L AR T 7 o 27
| u=\-r”)x_u
dus 3%

Question 8 (5+5+5 pts) The graph of ¥y = f/(l’) is given below. Answer the fol-
lowing questions using the given graph.
(a) Find the intervals where f{z) is increasing.

£0x) 78 wefeading on [~ 3 sincee
>0 en -1,3)

(b) Evaluate /3 f(x)dz. = Az

= t‘lq -« - >

= 8 = 6

(c) If £(—2) =113 find £(3). ) et T Gl

€= jsg‘m\d% ,S.(J) ,}(-23 R—— »
2 = ?(3) -W\3

s %”):g.t-uj = 119



- METU Department of Mathematics
Math 119 Calculus. Exam 1 07.04.2012 - LS

Last Na.me ' - | Signabuze :0 . Section
Namé - . e DL GEOENT SRIT R pORLE SR
Student Notr = [ we-. o0 Duration . : 90 minutes i .

5 QUESTIONS ON 4 PAGES o ___ TOTAL 90 POINTS

PRI 3 e

YOU ARE: NOT ALLOWED TO USE L’HOPITAL’S RULES IN. THIS EXAM!
SHOW YOUR WORK'

( 8 +8+8 pts )1 Eva,lnate ‘the lumt or expla.m Why 1t does not exist:

g (><+><~13

. 2 3 |
|z? — 5| — |z + 3} i \; : "(X 55 (X+3 \\ ST e

e _x—;h&/\ N e peteny 24T
\;V\/\‘(X*’l) Q(H) = L nan -*(X*\’lf) e 2
x> ) b
2l sy o
(s Y 1FcosxX) b
e T lseosH Bt IR T Mian S” T Ty
QTR e Z (Yt oz S S
D XHe Y
| gt /12—4——{:%
£ ; < ) e 0
\ il et U0 iYcosx :

b B i) K0T

rEvy

(JZxux ' —\E—

c) h_{n-(\/w2+4x—\/m2—4x) — v

_ ”—"mmm’i
e \/L;’L;ﬁ +\}5<’,-—qu
‘ | 8 X
)LZ-%H‘ X — ()Qz"”)d | \s = >
,x)oo \) CH,‘J)A;\})QCL—/)
| 2 i I g
=~ v —_— —) o ) ek W O
Jh j/:"z A S0+
X e = |




2

(2 pts each=18 pts) 2. For the function f(z) whose -graph is given, find the followings:
() lim f(z) = | ;

) im f@)= 4

z——4

(@ lm flz)= — B

——00

@ lm fz)= does no¥

(e) Points where f'(z) = 0. o= -=f~6/—-—~2. ; 8/ ]O

(f) Intervals where f'(z) > 0. (;(!D),-—@/ (mzjn—i)/ <91/Z)'(8\\O>
? .

(g) Intervals where f is continuous.  (— C@) *1-}3) (’A) ’S>} = J o >

_s>/ (->J2.)/ (Zjoo>

(g) Intervals where f is differentiable. ((— &9 _)“‘} ) J C-FD“)

® bm f@= OF




:zsm(z) - z<0
Mh:_z::z 1f >0 -

7 (1 i:

(10+1o pts}3 Tet f(z) {

(a:) Show that the functlon f (m) is contmuous at z= 0.

-§<O§
mﬁ§00 \m"xﬁm >"@
A0 ek

o
(e Py e T
%0 x>o"

; 900* L —9(0\ L4 £ 518 contnvoos
I\ e

50 K=o o st D)
(b) Use the definition of derivative to determine whether f/(0) exists. -
: LCla N
Toy= i HTAT 1% W L) LR )
, (0) = & o &
h>o0 % h >2 Sy
> | ,
\YV\_\’ \/\—50+ In \/,’50*\’
h>o
h )
) \,qssﬁ (/\ _l_
B “('U”X N ahivs /-’\:\/ = e U LY \
e —
e S n \»—>0
B (ool Aot Sl




4

(9+7.pts) 4. Let f and g be differentiable functions such that F9) ==2. 9(3).=.8, f(9).=.7,
g =2 : >
(a) Show.that ' = —11 at the point (3,1) if yg(z) + f(z?) = y* + 5.

o (33(,%)—%-53@5?)) = 3\7 (3”**5)

x 3
% fries i ‘F) _z>:;.u(?>' f
3 0)0(\“‘“’)3 (%) 42 % (¥ 9 a ,_

S e s gl

(b) Find an equation of the line tangent to the curve yg(z) + f(z?) = y* + 5 at the point (3,1).

3—; w\((x—z)*’

(12 pts) 5. If f(1) = —2 and 3 < f'(z) < 5 for all z, show that 1 < f(2) < 3.

Siaca {‘Lx\ e wists —wfofs ol X, £ ISA
henc= ConTnooos

&1 —‘;‘%erem'\"\\d ble and » H\(T
Sm. i, X DB se | can BBy

dgy Ry N \?/j :
Fkil):ig :WNCC\ S Sem®, <, Edd e
9 -\

cw_2)_ gy 2feyed



M E T U Department of Mathematics
Math 119 Calculus Exam 2 05.05.2012

Last Name: Signature : Section
Name
Student No Duration : 100 minutes

5 QUESTIONS ON 4 PAGES TOTAL 90 POINTS

HE SO,

SHOW YOUR WORK!
(6+6+6+6 pts) 1. Evaluate the followings:

(a) % ((tan z)*) (DO NOT SIMPLIFY)

ks x‘P (tany |
C) ‘QX Pn(ﬁtn@ ) s N > ({)y,(éanx) b X SEE FX )
dX Lanx

5.~ 2%

. (Q'jx
- %YY’ PAT

e O o %)X

b ()"

=&

oV

S b =g e X0

(¢) lim (In(1 +2%) —In(l + ) y
,V\ ? <4+X(L> : ﬁlﬂm l_{jl—, omd {)m p){’ 00>
- f4x

X2

(d) lim (tan:z:)ﬁ

om0t P 1 :
b ) f, 20 g
= ‘@m e = @ = C , 4
X )O
§€C X /{ /i
P Q”Gam H Pm '%EL ->o . @ 2 4
)(N)V'P {)n X L H: )(_)0 7 }m;‘{ &3(%{'3

limk. eXists



2

(4+2+4+2+4+4+8 pts) 2. Let f(z) be function defined for all real numbers. Suppose that f(z)

satisfies the following conditions:

f(z) is not continuous at z = %1,
f(z) is not defined at z = —2, 2 -2 : =
7(2)=0, 1"(0) = "(3) =0, AT - ST ETE TN N
zl};r—?oo f(:l:) =T zlggc f($> =3, f'x) + = o o =0 3
o - R e I I T
lim f(z)=—o0, lim f(z)=4,

.oz—1T z—1%

Answer the following questions using the given information:

(a) Find all vertical and horizontal asymptotes of f(z).

J2|‘Y\/) ‘:CX)‘—Z ’ SO / 9:’_3 is \/)OW%OML/‘C?/ Q’fy\mp'&?‘éﬁe

X_ . ’ e
p 5 )= P;‘m ¥O<>='00 ; 60/ X;i/l are \/@f‘é}m[ (,nymp’&ées,
><?~Y)yi)-’f)()p & s

(b) Give all the intervals where f(z) is increasing.

From the Lable (~w,-1) and  (2,0).

(¢) Is f(z) decreasing on (—2,2)7 Explain.

= /[/()l/ O i i iemes i 252)— 0<1 but

£0) =0 b=ft)
(ﬁc‘x) s ot conbinuous ok )(::t1,>

(d) Give all the intervals where f(z) is concave down.
From  the Jccek)e = gD, ’0 and (3, 00> ;

(e) Find all local maximum and local minimum points of f(z).

From the | Lable | r@ﬂ:J o local maXsmum.
B(2) = 4 local minjmum,

» ‘ y ( = >
flso, since Yodk. . s Aecrea.sing oo -0 and fjﬂﬁfX) w
f('ﬂ:-z 5 )OCG{ minimum,
Yoy s decreasing O (4,2) Onal

M):AL IS )ow/ ma X mury,




3

(f) Find all inflection points of f(z). g
mpaé)‘on P@,‘n«{g (—fmm the 'éaue>f

I S nol  conbinuous ) 50 X= s not an mﬂeaé)‘on point.

(g) Sketch a graph of f(z).

i b e e e

__________________________________

(6+6 pts) 3. Let f(z) =3+ z+ €.
(a) Show that f(z) has an inverse function f~1(z).

f/(@:hex S1G . SO/ L0 i Increasing
{4 YLor all X So, it has minverse

Omd )’)8)’)6@

i unction L ()

(b) Find (f~1)"(4).

. _p’(ﬂ‘*’) |
A
)= 0 and (wp ) (4]= :;17(‘5)“ . 2




4

(13 pts) 4. A point (z,y) is moving on the curve y = ¢ so that its z-coordinate is decreasing at a
rate of 2 units/sec. Find the rate of change of the slope of the tangent line to the curve y = e at
the moment when z = 0.

Let m be the 5|opet, “Then,
m:i‘f’_;—_o_xei
dX

2 |
dm -9 (éxz U{LBQ i 0¢ (4+2>€1>('°—)

\/\/}mn X=0, ,Q[_”l-;-—éa ; 5/0}9& Is alecreas)ng avéa mjce Or 4“”%}

(18 pts) 5. What is the largest area of a trapezoid with three non-parallel sides of equal length 17
1

\Q area of l:mpezma’ gt o DAL N

A= (X+4>h et
| X
‘ h:. ,{_()(_?._j)l 4 \/Z—x¢+2x‘

%

[ o) = () 32k 04 XL
&

/

\Q(o):_-ﬂ nz)=0"
Z

L
' _x?l&?_X-X -X+>(+'7)
— (m)_;z,&l/) 34 €
’9{_\0{_:%( Ee 253‘{327 INER T
ax
it
B - _ (<) ) o e XL s ertbeal  poin >
T | L. (=0
Jar poln
3 Fatx = - (x3) () =0 @ X=2 e P s maXimim

\Q(‘ZJ )g>f, éo’ﬂ ared,

e e = > T it L & e




M E T U Department of Mathematics

Math 119  Caleulus I Final Exam  31.05.2012 o
Last Name: ‘ Signature : Section
Name :
Student No: Duration @ 120 minules
6 QUESTIONS ON 6 PAGES TOTAL 120 POINTS
1 2 3 1 5 6 ~— l i
K E |

SHOW YOUR WORK!

1.
{65-+5 pts Z_i) Evaluate the limit or explain why it does not exist:
L—cosw (22 +z — 12)vz -+
@ 'E*ERJ sin’® z ) }:1—>m3 Va(z? — 9)
(\»cot‘:;x) C\—fcogx> (s ) (x—’-%) X3
w-So ot ' >3 5 (x-3)(XH32)
i ‘—MCO‘S;ZK C y\a.l.l—{) X473
—_ 1lvryny e . \r\ J I
o2 (,o;%)( — (v
(>o DIk ) xoa  JB (x=3)
¢ —
=l SRy | R L2
] ) - L 6 5 30
= i - 2.

{5 pts) b) Use the definition of the derivative to find the derivative function of f(z) = v2z. (DO

NOT USE L'HOPITAL'S RULE!)

J2x

£lexy = Hen '

h=o I n—0 .

(Vaxx2w _Nax ) (N2 x42h \E;;)

it

Do I ( Vaxa2h '*j )
. Z-
5 ox A2 - 2 X = e

NEVECTISN P2
"> o (P azx) e Nowwh

(5 pts) c). Use differentiation formulas to find the derivative function of f (z) = In{a? + €7).

/ 2 X
‘((5{3::_ m"‘““""‘“"“""'_:_r_

Kt e

N
f (X)) — f‘(x): \r \jD—(X"‘rY’\) —-

2

emaronrny

2 J2x
)
Yz x

Pl




2

(4+4+4+4+4+4 pts) 2. Using the graph of f'{z} given below, answer the following questions,

| S
L.-..._-_—..._. —_—
=
(a) Find the interval(s) where f(z) is continuous. L - o0 ) }

Bince iy  exists for all x\ T~ o
= — = I,
fr(x§ =S contTinuous 2N C Y ‘903

(b) Find the interval(s) where f(xz) is decreasing.

Llexy <o = Hxd P < .c::\@(_‘_\('ekc:kl%\r\cs‘

Do 'F“LKB = c:\e?clt‘“&?a%i‘hg © Lz, 00) R
(c) Find the interval(s) where the graph of f(2) is concave up. _(L. l ¢ <N ‘< The ("ECJ«&{\\ f‘\3 .‘
fex> 1% concave wp wihhe

Se Fex) T2 condave Up on (O‘ \) .
(d) Find the point(s) where f”(z) does not exist.
X =0 and X =1
of of f(xa\ has cornecs. )
(e) Evaluatef fl(z)dz. = A‘”’I’ A?_ - A3
0

I .,_,_‘_?Do —_ 2.
:%CM%)/] -\»ZBI 5 1

( At Hhese o ol 1S, 3(‘qu\

(f) If f(0) = 1, find f(3) using part (e).

: Nl Clo) = ARy D
9 - 53’.(’<x3c4>< - fCz) - §o)d

(FTe)

£(3) = 2 -\ = \



(8-+8+8 pts) 3. Find the following integrals:

L= S inXt o SX.

Fa : |L_€~% . C&K
(a)//4:$z+zzzzd”f =L “1lyen dow = Cw&;x—snmx\
k R _Ja
| e - =D L_L::\ }&:T.E_ _—_'_) L
? d i 2 (’\— wwwwwwwwwwwwwwwwwww S
<S¢ L S “L
W .
{
Y2
Q ' -
= - \hw l = - \ﬁ\Fl-- = 5
SA % .
< Inix=) av= (%= \)
(b)/(w—i}zln(m‘—l)da: -:_tf - Let U / Ly\ \3
_dx Lo
Then du = e ) - 3
5 > Ax
{ N
o e U7V )r\(Xf!>~—-u—§;S (%
> 3
< [ % =\ C.
e N ~
N B XY &
A R
o 2.4 D
ﬂ___\__'i—wm-" - X\ M
| . -
()/(m 1){z2+9) == (=) % 49
= YO .
> c)L%'“O o
: ,é‘(f‘—\—fﬂ*cwc .o o ﬁA_ﬂc:__
So /A\-ﬂ"’rl = o, U N o =
HQH&:’W \/ - <o - \OCH—-—':'\O
a =" el — —\ ) A =
R o=
= - % N )Ax
e p——— .-—-w-—"’—'_-‘ re— 2
l.‘i‘— S —1 2, %‘*3
X VA e e Lam%r{-’é)
> \ A X -
(X’Y6> —— 5 %




4

(10 pts) 4 Ietf()—/mdt
(10 pts) 4. Let f(z) = | -6

. Use the linearization of f{z) at a = 1 to approximate f (_2 )

A ~ ) y
L) =0 . £ e = , D =5
Fe \’\”X

LCx)_,_ (X-**'I}

’ 3 _
f3Y R L(3) =4 (5707

(848 pts) 5. Determine whether the given improper integral is convergent or divergent. Explain

your reason{s). State the hypothesis and conclusion of any theorems you use. 3
- Z- IV )
. | ~le
= T iy \Y\r‘s _.:._- - -
(ﬂ)/ vePde = 1) e g xe  ax > o
U © R 00
P> oo
2.
N } Qﬂpﬂ — -L— ) - ._L C_or\\fer\fbﬁ’rﬁ“ .
= Wewn ( -5 2. o
.5 oo
yo —— 7
- _ X "":_
o e oaxé.“/zJ ¢ e
(b) ’/WT/'?__EI:‘?_ . D< x%'im')(d-____ X
0 T sin NP ‘“ <4 O
ana 9= Wz
- S dx 5 é?«e,(serﬁ
i } > o . (Ve e .
iy X o
anrd L i ¥ e e
=1 Com PO\F\&O:’\
(p=17-
) ~ s YLO\ o\
Wr—“n P o —Gor‘ '
N R s R Rl e ondx
[ Ay 15 d.\vcrﬁﬁr\ y e
<c. b QOW\\(M‘“\B on
s Aivery et . =9 PD
i < . S”‘TIZ c:s 5-’__,, ';'S c§?w’@_{"3@_’r\+ .

D XS INX



NAME: SIGNATURE:

6. Let R be the region bounded by the parabola y = z* + 1 and the line y = & + 3. 2 i)

{4 pts) a. Sketch and shade the region R.
e A 2= O

(xWD,) (X“’\'\BZO

e 2 )"“\
:;':)/ 2
(8 pts) b. Find the area of the region R. o ~
o “(fH3>AK
A - S ( x>
O @ o~ O‘Q- ’P\ = o
=\
o .
2 o
:S(x+3wx«4)3“ © % 2.
- o2 ¥>} 2%
Z —_— = T T —
g C___x_f-\—x—\"'l}‘:‘x = 3 -
—
) _w*l>
_ ,5-&—2-"“”"”(75%2’ \
-3 ) = B
Yoo - -*“’?)“"*8#—_2 2-
2 I, N
— *g K
3

_—

2.

- XA



6

(7+7 pis} c. Let S be the solid obtained by rotating R around the z—axis. In each part sketch
the region R, draw a typical rectangle {area element dA} and a typical volume (volume element dV')
and use them to write a definite integral (or a sum of definite infegrals, DO NOT EVALUATE THE
INTEGRALS) which gives the volume of § using

{i) slicing (disc) method,

2

T..Sn(-—%r-\'(ax’%’g

-

2.
Vo= Sn (Cxrsy - XY ) dx
)

(i) cylindrical shell method.

Y L
- = 9—\\‘(‘5““1

For 1<9< 2
} ) oyl A

volume. =
A.j N WQ_TYJZ\[J” e
aﬁﬂ—ngjﬁJ;T'ijﬁgg%j

V= SuTﬁkﬂﬂ
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- CALCULUS WITH ANAYTIC GEOMETRY e e
MidTerm 2
Code s Math 119 Tk Mhamss
Acad. Year 2011-2012 Name ; Student No. -
Semester ! fall '
Coordinator: Muhiddin Uguz Department, : Section
Signature

Date : December.17.201 1
Time 080 5 QUESTIONS ON 4 PAGES
Duration 119 minutes TOTAL 100 POINTS
1 2 g 4 B

SHOW YOUR WORK

Question 1 (20 pts)
Let y(x) be a function defined implicitly by the equation 2y — Pyt =4
a) Find ¢'(z) at (1,2).

aking decadive of oot Sdes WA
vespet to X/ we obvian:

9‘*\33(*\ + 3t 'j"(;ﬁ) tb‘(ﬂ -3 xl\(\z(m ~ 9(x) 9‘(;(): o
AY ¥ {.>°‘~W\ (x,%m}: (4,2) we \ave
'2'8 & 31{ \3\(‘3_304’— 7-'9"6‘((320

3 2
x"‘ '\a(x) _xg \d(x) =4

S YW = 4 -

T 2

b)Using the linearization (tangent line approximation) of y(z) at the point (1, 2) approx-
imate the value of y(1.01).
y(n) & Lbyhd 2y'e) (k-a) (o) gor K deeds ov. Hence

YLel) & YLy « PR Lol — 1)

200

1



Question 2 (16 pts)

a) Write upper and lower Riemann sums for y = ¢ on [0,2] corresponding to 4 equal
length subintervals of [0,2] .
Sine  Fl#) T a0 Wncreagiog gundion , howef sw‘”‘)
051 % with Cespect X9 pc.rk“.\-’\m = 10."1, i, 32'.1 iy

s the same oS /Le}‘\’ Sem . S'«Y‘;\w\:)/u\()pcr fean 3§
e same af (\'ZS\‘\'\ Juon., H(ﬁ(&./’u&'\“\a O X 2-0 _ L

=g 2
L}}(’Q):S:S(OX ~ ,S, (“'\i_)-'e ,S.(,\}_‘;}(J‘L)lAi
e e e e x5y
’I/tqt(p), [,g(—‘;,) £ J) ¢ FE) ¢ ,[.(7.)] +

9l Y
:Lé“‘-(-e,"(‘e' rcllz-

2
b) Using part (a) prove that / e dr > 4.
0

e}
U
Fér any porblion P opire tadecual (9,2 we hac Ly (€) & y Edx & Up)

)
%’1« pacticd o for e {Jﬂ*k"'{?"f\ ¥ po‘v\- () we MNave

c ¢ 9 \
gs’l.c{\.olx >/ L&(Q)-‘- l’: 160‘\’ 6“1‘(‘ 6‘1‘ e/l.(] . us‘q%’kb%}%+‘\'h°\'\"

5° e 2N we_ 0hFas
- * ‘K
Z
= Shlie 42t 4] ooy &5
1 2
Question 3 (16 pts) Among all triangles formed by the positive z-axis, the positive
y-axis and a line passing through the point (1,3), find the dimensions of the triangle
with the shortest hypotenuse. we ore albed 4o &,N)\ Yy AWz ,ran'q,' X V-6 )
0 (of, cadvdledq x'« WRURL TS
\J '55 ﬂfxfb AR )\/o{:w»}ha']' X 4‘(\& arc T AN Ceats oL X\~
o) 4 x:\:\:;:z} (3 Lne = MR 4 (3-Mm ) -
g \ so D=M4b ’3—{'1)(4- ""\) Yene Xz O oy (g-’g’m
- = = M=3 _ \- 2
+ X \ S ¥ Y= 0 =\ R ’f-YT = \ P
. saLes Ve conti nvond ,fu..nu}':or\
Jemy= @t (-7 siee S 5™ N\ mnog 5 onc-.0)
Ao~ _ £6n) = 0o exids andst Y
Y SO -
PROSON 3

m= o _0s,0) ax ene o e
/‘_‘,\ (fi\ 3 and £ d'&&lc ‘ cetcal pont -
g‘(m\= Fia-m)t U3 ( ;\‘1.) = (m-s) (q_*.&g\:o =) M=3 & (-00,0) y
m ,‘) ;gzpl = m :.-'3 .
m

Hene g = _é? ws b °"I5 crrtied pont in (02, 0) hene ot giv Shre miotowN . For “<hy m,

= - = 4 \ /
(\Vaw] ’”"C -fr < ! Uy = t3 3 Cl/\J\ — \r v . 2—/) - ’,\‘
J? e{\,“\w 0' :Al'r](, al - x 3 ?‘ \(\ > X .e% = Q-f & ) —



Muhiddin UGUZ

Question 4 (28 pts) Evaluate the following

2
a)/ox%w dx — S‘X’LG’Q dq :Aje\}\i: %@—\)
' S

A=O == O
Xz2L AA\N=3

' cos 2 0 4une)
wé iz o (& 4ye)

b Jim () =

\)
©
K
J
l

(Cosl (

, 2384 - 7L L' Hap's Rule 5
&1 T — o = U con e
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Question 8 (20 pts) Let f(z) = ¥
x

a) Find the horizontal and vertical asymptotes of f.

HA . Lo ger= Ao A2y gop) u #A

)(;5 K= 00
7

J-A (_M\A:Aa\-c § x=0: Sne i- g(ﬁ\ —"00 X=01 s \U.AQ.
- *"‘O’

b) Find the intervals on which f is increasing, and the intervals on which f is decreasing. ¢
5= \’%—«7\%—3 = ,g\(y\\:_ ;32 ’;32, =0 =) ,\_ )— = XL=X (\[4.0)
= X= T4 ore A oy el c«\ (au.f\’u
y\\ S o e - % TS'\/\(,S‘c.o»&%Ns N (,"001 '\) ond A ( \‘—r()o)
RPN N P

c¢) Find the points where f has a local maximum and the points where f has a local

minimum. _ X ee
S BT stan of § Cefges  geom 4o Mo X :L/ ve e

X=-4 15 a deed MAXIMW oot

s\ ey y= <\ ( a docl minimons pond

Muhiddin UGUZ

vA

d) Find the intervals of concavity and inflection
pcint(s) of f.
-?..
$l0y = 3 (204X ) *(55)

o= L2 ¢
o = 7(3 x = =z X5 X=1(3_
“ (o o) ~(L H-ﬁ—‘-—'-—
&\\ —+ — n [ | | .
51Ut Ly dn
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e) Sketch the graph of f on the given coordinate
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1 2 a 4 5 6

SHOW YOUR WORK [ﬂ m

(8+8+8 pis) 1. Evaluate each of the following limits if it exists.
S

(a)mﬁlflm(“”mz_”’_zl) S (_ﬁék%»;)(i(“ X2y _

X - S————
o (Xw {XEXWL:F,>

_X*if - g %*.?Lf}f

= _[?M E - = /fﬁ! s — o= Ll . “‘"i"
¥oe0o X fEifp-doh xﬁéﬁlfx*ﬁé??ﬁvéél. JEE A Na B P T

o) ii.i}%ilj‘sin(q;) = O

[;«m(x.%nx) z fimx s fim stax = O
L0 /7 X0 X729

5 Wb
both, treast xg} t

0
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N ’ '_.Si*a’s(sﬁ%{)i

:'wo Shex :VK |

(
%

R A U e
R o S | f_e__.L‘ |
o gtsialtk) 1 X"sinl ')
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S AN
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(12 pts) 2. Find an equation of the normal line to the curve z° + 3® — 9zy = 0 at the
point {4, 2).

BE} ‘impi’?@”’ c\r&mﬂmhan , we hetve ; X 2
o 94T
B8y - g =0 9 g =

wg’\%awf
;3?- ZA 14 exisks .

ﬂ’\e@! zji ; - 3«2 - gé - ‘lmm;_ = ,,,.;5;. q (sigf,ﬁ_ aJ g@ﬂﬁmg !;\n.e’
@fz} -2 -7 [’ )

;E)Mai’? 4 he i?ﬂ-n.{‘-' @”2)
50, The  slepe e} the nomal lme 15 . &

52, the e 5 J«f;jmﬁwj - % (x- 1.,);

e e e Yy Ty YT T

(12 pts) 3. A point is moving to the right along the first-quadrant portion of the curve

z2y3 = 72. When the point has coordinates (3, 2), its horizontal velocity is 2 units/second.
What is the rate of change in the distance of the particle to the origin?

4 et ¥= xlt)  ead 4z Ju) be  covrdmate
2
’ {83 J‘W\Clwi\? gmmmmsnmﬁ ;éj fime 4. so that
/v 2,% dx -
o gL wd F /(s,zf 2 wnibfec

Let 0/¢) = xat(j“ he the distencs 9(; the

W-imu, 40 dhe on&;n, CD}O}.
We need 4o S?-ﬂ& a0 _
‘ dt a1,
Dijpeeriiete Xg% 32 we ¢
2

1 hen e, ﬁa.w@

2x33§£+3><3§?:0 == ;'Z";.?‘f = - L.
dt oi Cuglente «é"@;}?) de 5312) 7

Q‘F{g(}e«m«ﬁm%ﬁ @2:’- x%:ﬁ wet £ 1hen  we hawe
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0

Y307

Take T= [-10]

e z ,sliﬁ-}: 5%+ 5 which  has ";?fﬁ"*'?_f.*f’mf ﬁmgf&w&?

in(z) .
= iz <,

(15 pts) 4. Let f(z)=4 1 ifz=0,
cos(z) fz>0.
Is f continuous at x = 07 Explain why or why not. If f/(0) exists, determine its value; if

not, explain why it does not exist.

Need 4o check  lom 1O = Lim fld) = flo)

¥ 20" X~y0t =) 7; TS cong. @t X=0,
g T

(ian sral) =4 = b cslx) 32[@) f

-

X ¥ 30

)~ flo)
Wi, 'M’,@eté {0 Q%M-k &m iwim B j‘ﬁf&} gxists or anot.

X0 X= 0 °
- biD o N
¢ b~ §1) 0, Jinle} _ 4 | gialed= % _ ) s N
’ {rn - 1 10 % — P w,,,,_,z.m = .f.m x .:.. 3 L7
N e L s ;s } s | |
o Liw -g@ e, '_Cfﬁ-i—f- = bn 2= 0 - fi’ } rises ond
Amet X0 xa0t X wH oxaet T ;Y (j by enets

Jo=

(10 pts) 5. Prove that the function f(z) = z* + 5z + 2 has a unique zero in IR.

C\w«lﬁ {3 75 coat &‘I&éwh@m Siace. H g{?@?J@@mw{f

Ta puesdar, ) abo cng en ong ntoval T [o 8] IR
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(9-+9+9 pts) 6.
(a) Find % if 2¥ = ¢°

Take the !eém’«\\m oé borh aides:  lax? 2 1y »5”‘ 2y ﬁlnﬁ - XEﬂz} @)
Take the desvarie y both $7des y & wee x, 1 hen

T I P O T

— §

“;) d b ,5.#%,,,#; ﬁﬁ.

fax - K/z!

(b) Find % if y = sinh (z)h}ﬂc
Take the %a(ay % bath  zides - lna - Jax. Wi siahin)

Talte  the  dedvative ] borh stdes b X r then ot huve

':9'" = ....E., En(ﬁ’m%‘z{a}) " gm{‘ Cosh {2}
d * pinh (%)
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— Jﬂﬁ . s h (%)
= al z [5?:’1;1 U‘i}j [ la Mmh () + lax . Liddihas
B X | siah (0

(c)Find %f‘l(l) where f(z) = z° + 62° + z + L.
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SHOW YOUR WORK

(8+8+8 pts) 1. Let f(z) = o . W }'{[H x -2 %2
(@) Find the asymptotes and the intercepts of the graph of f(x). ——
. . - - 3 % -
X-l‘m\‘“ﬁﬂ’ie?ﬁ:. 3:8:) Ix =3XD X=Q or xs 31_-3 (q o) L (:._O”)) o el
-inderceat: x=0Dy:0 \ 2
_;j : - 3 Q_x’-3x A QX"“*L _(2}‘(")3—0
\\;M\ ZX\_—_S_X': oQ \\m ———:;"-m X = 2 l|N'\ X-2
x3o0 X2 SNo HA| 7% PIvafl xeteo
b 8 & rp—
: 2x-3x _ 2x-3X% . 50 IS _ .
\\”;)-)—ao ’;—1 S lm::.,z, X-2 :3 3 - 7_)(1'4 =) o\o’lque
as:j N\\3+O+e .

(b) Find the first and the second derivatives of f(z).
£ (x)e Ux-3)x-2) = (2x13x) _ 2x-8x46 | 2(x-3)(x+)

(x-2)* (x-2)* (x-2)* Y
z
| 8)(x-2)-2(2x8x+b) _ 4
-ﬁ(i) = (bx-i)(x-Q)z- 2 (x-2)(2x-8x+b) =(L‘X i (%-2)° (x-2)’

(x-2)4

(c¢) Make a table of the signs of the first and the second derivatives of f(z); next, sketch thg’ graph of
b (1') A a

5 gy

e KA I o ) 5
\

Y




10 pts) 2. iti
(10 pts) 2. Two positive numbers have product 49. What is the smallest possible value for their sum?

Yacf{% Mnm(re -gl-:)‘"%j {d 7(/‘370
=D -Q(X): )(““/(:;_(3'_‘_ on (O[Of?)
I e -4 _o =y X= < CO,CC)
‘ o

Q has ‘QDCG\\,WLU/\ ok ¥="1 X ¢

\
)kS\L DT c apen | \ICLS . ’[ o A
Propen nlenve'S Dt ias 05 pniun af x2?

Whicl s f(31=1(

(16 pts) 3. Sketch the region enclosed by = = % — 3 and y = z — 1 and determine its area.
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(8+4-8+8 pts) 4. Evaluate the following indefinite integrals.
5§ 4 1% - 4 J
(a) [ sin®zcostzdr = STAX . 9iaX . €c0S X dX

2 j@-cn‘x) cos'x . wrax ¢ (ch Cosk su then ~sinxdx =Ju)

= j(u"-l) wtdu

%
o iy B . B
0§
- Cong - cobsx 4 &
7 )
/ . J x dx ) ‘J x dx
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&5 = 2
(26 pts) 5. Evaluate the integral / 2 e A dz.
z(z? +1)?
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\ SHOW YOUR WORK l

(84848 pts) 1. Calculate the following limits:
(a) ki (l“(x)) (_O..)

e ln(::’) o
L'H i A
= ken 2lnx- 5 = lim Anx=0
X34 _3;1 _ 2x \‘_54
2 z
_O___Q: Viant unﬂz o {0x) - lim S-Q-X— =0
X34 L (x?) X34 2 4 ¥ il #
ameoa (om0 o)
i/ % [o) e . —_—
Vin 2. (%:1) = limn 9__"_{. = km xzﬂ < 4
X=> 0o 300 g LH W ¥=2R (-J)—(—l)
Vx2 acosx)
: 4 1alcosx) TURE
(0) (=2 _ |,y € = lim €
x30" X-bo*
®
€ h ¢ (c sx) —S5inX _.> B
(5:\('&%\‘)00 \\'mx_)o, B ( ) ||m coSX ( i : _5_6_92_1
' = e x% 2)( L|H e X390
L H '
1
=z
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Muhiddin UGUZ

(14412 pts) 2. Let R be the region bounded by the curves y = r and y = 4z — z? in the xy-plane.
Write the integrals which give the volumes of the solids described below. Do not evaluate the integrals.

(a) The solid obtained by rotating the region R about the line z = 7.

Wj N Us*ma ;M—M;\JJ"
£ —
i e - B 3
’ m":rv‘f}?’.;"' ‘,’ S V= JZF(?-X)(&I-X!'X)JX
il e o - S 2
AT 0 O R e —
0 Hhx 2 ‘[\ \_)' X
J=hr-x®
%=1
Us.\a Doy - mukhed ¢ 4
- [[6-t- )= (0o ]9
2 = 3 =X & + {¢-
Ve ([0 ) gy o ) L0 (s <) ]
3
(b) The solid obtained by rotating the region R about the line y = 0.
3
v T S( Lox-x*= ) dx
0
of

'i
s gh'ﬁ [‘3-(1-(—'1——;)} J'é + Slnu[(&m)_(z-ﬂ.?)]ela

o 3
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(8+8+48 pts) 3. Evaluate the given improper integral or show that it is divergent:
R

T ! . I‘I 3h=c‘u
(‘)j‘_lﬂdz - (,'uv« —_‘JA ( ‘“ 3"' v, thea )
LT T e ()
| 8
— e,i -1 \
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" J G | —"" 2 ._'-
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00
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1 4 1)
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(10 Pte) 4. Sketch the graph aof the polar curve r = 2(F — xine A).

Ny, A%
Tlo W, W M W, M W W T TR Y M T e T
Fle 1 1 i p 20 2G4 2 2 B L 2d3 3 2.
e e tsn Shols et
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avxoal \rqiiﬁ., Sf_r, i

_h)f".
£nainiy 10 thoo mlqﬁ_‘,ﬂ

{o{ s A e n rg_-— ‘\ol

(18 pts} 5. Find the length of the curve y = In{cosz),0 <z < =
] = 3 "

% L W, ) W3 3
S= S {14 (é:i)l dy —. | 1+ SAA dy = S | & = S Seindf rlf’i\SE{ﬁﬁr%ﬂnn\
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diy _-shx ©
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SHOW YOUR WORIﬂ m

Question 1 (18 pts) Evaluate the following derivatives. There is no need to simplify

your answer,

d :
- sin T
a) (1 +2) o

Lek e (14 %)
s,c\,g,sj we olbkan

Then ,Q,\g =z &Ny A %) ’Ca\C'\S decivoXve of YoAh

.
¥ . cosxAnCax) + X o

V& ¥

i <N Y
Hence "‘é\; CL+ %) \’CeSx. n () + S/N}

d 1 2 e 2x
— (a3 in(z? = cen (K=Y + X —
b)d:c (x arcsin(x 4-1)) = 23X o« e
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Koacan( 1le)

d
C)%f(m) at the point (a?, f(l‘)) = (1, 1) where f is a differentiable function satisfying

the equation e/ (@) + In f(at) — ¢ for all .
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—
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Question 2 (18 pts) BEvaluate the following limits. If the limit does not exist, is it

oo, —oo or neither? Explain. (Do not use I’Hopital’s Rule).

a) Im (Va2 fo—vi) = Lm uw«r)(&‘ﬁ?*

= 0Q &“*1‘\'* fr)

= 'va'V\ K"Lf)(-)( — /(,:'V\ _l/"_‘ = Q0

X 0o Lo x4 x> 00 & (&= °
P SIS 1

X
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L e SNy
) 208 e 2 ($22) g e A 5
)scggo x? La00 X % *2 00
ook PG . N 0
LA in - o =
~y ian SINMX = 2«
* = 2L = X;L.».O— 7

c¢) lim —| ol |

z—0 X /Q‘:M\ \_Sl\_xl _ Q,M

— X -
X230 A=>0

— 30X
R

I
’

/Lnn lﬂﬂ 0(06(
= x=0 X not

exist

N
\

TS S A VNS

NI N xaot

[y

Question 3 (10 pts) Let f: R — R be a function defined by

mx — b if x < 119
-

2 if 2> 119

Using the definition of derivative, find all values of m and b that make f differentiable at
119. g § S Q“"‘Q’k" Ve d%.gq-mt Jable oL \\9 ve musk \have

Lin  §00EE) TS0 des %“‘/"ﬁl’*‘i‘—")

2
b0 © e w9+ €) L9
R CURE) TV M g€ % _ 49 _,;é[.:; m _(/Z,__,_

= N g
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o bt exits
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Question 4 (9 pts) Prove that 111(1 + 332) < 2z for every real number z € (0,1).
Lek ,§L+\ = L (\«xﬂ Lhidn (s confiuoMt on (o.v\ ond
&?,}%er aftodle on CON)
Aso aoke Kaak (@)= 20d o
Fof any x € (O, D), s 1o,X) & Lad] | £ cordinuast @0 19,0) and dippcatible gn

(/X)) \nence .
N e can  aQd\y Meon Lale Theoren e € o0 K,O\X] b

§L - g0y Loy geor seve ce (o,x) = o)

L - O L 4 s €€ .\

N Lk
> 1+
s LdaCiex 2 2x M x ¢ (0,0)

Question 5 (12 pts) Using the definition of limit prove that 11H%(3ZE — 1) = 1
T—

%NU\ >0, toke $- 5/3 S>0.

P! 0 = \X*'L\ig) we \have

\@;xw\ys\ = \3x-6¢)=z aw-21l ¢3§=C

Question 6 (9 pts) How fast is the surface area of a cube changing when the volume

of the cube is 64 cm?® and is increasing at 2 cm? /sec?

A
| Suctale afco = Sy = 6%
I Volwme = V&= x3
Qrmedsions ose o\(w-rxavxg %
ond we o< cgmk\(m* , ALk A moweat £=to W \nawe
Tt = b4 em® o XLz 4 Co.

AYEN Aﬁ 5*2/6‘“3/“6 = 3 X.l(‘\‘a\ _A_‘i-k

$ ’ll\ga.c:k X:)(.(,-\'\ ,E_»(\g.w\

2.6 . &
T S

*ﬁ*a
at PR
‘L“'(b
_ A,x _ _&- = A em
= :,;\*%- 3,06 24 |
2
Wi AS WY = \l.- 4.V =2 ¢~
x \{__& = \2 x( ;k.\ -4 Y /gcc

Lo4s

9 ¥ng
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Question 7 (12 pts) Let f(x) = 22 + cos(x).
a)Show that f is invertible.

Ky 3 ads ~ lR,
%\ (%) = L - s=0% 2 O \d X = %(.7‘-\ S ana—l\.a' Nece J"f\j Q
= L) T8 enedo o PO R

= %w\ S \(\Vcr)(\\o\o

b)Find (f_l)(ﬂ') and the derivative of the inverse of f at m, that is, find (f_l)/(ﬂ).

shee  S(T\ = 2% cort = S wehave S"(x\: 7

AN \ _ _ \
ae V(Y= 2= =

5‘ (§'0) 4

Question 8 (12 pts) Prove that the tangent lines drawn to the ellipse x? 4 2 2-29
Y

and to the hyperbola 20? — 2y2 = 1 (at the points of intersections) intersect at right
angles.

3 '(L § f?l\ol the 70 i') erteetion ﬂouw‘)lf ol wen 4wo curves S
X L 92 L = L — :Z >~ Z Q , P s\kbs*"*m*‘:n : 3 Ny 0 *\/\4_, seCoN 0‘ 2
“ \A AN “ - V\‘ A

o T L
Q/‘I\’L% X'L-*'L =3 = Jr < 3 =) X= A = /Z)';*(L
= _(‘(\4;4& -;;\);d'hc’c ox 4 (96?/\’\'5 -

Whew
\ \_ =X we feed do ghe
Xl&mﬁ“; 2. = #f)‘*l%\sﬂ 3 z‘a _j‘i:__i Q)‘)‘\l\k
VN
A - N X i
'.L)Q’L _ l,s—; \ = %X—- /\3‘3 = O —-:)(\a = ——‘3 -;,\\—\r(q,,,&‘:b’\ @m(\’ts .

~ = L
At See inkergeckian @om’m/ Mar 38 when (1 4) = (=1, = o )\M’

\I\M
-:L-.’_‘_::\_z‘}si L\ -y L= -4 L
R AR A ~ 3 /
"
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.Al\ alternakie So\u)(sbl\ Yo CL\A(S'V-’N\ éf
To preve dallex*) £ 2v  MxE(0)
Bq;-/\e_ gy > Laliex®) — 2% uwWhidn g &'\"Azg-ﬂrct\’s'.‘r.\o\c an (9, 1)

SN 3(0\: O ; e SN e_mbv&\.d—v show

qu 35 «—k:uk\\a
éed'w?l\s on (0.1) .

S0 %} (x)e 2% _g _ 2x-2-2x% _ /=2 (x'_x«)
\tx? L+ %t L+xy T/_NL,P
Ay ! Mﬂo\f‘ 23N
. @ hence A oYy | &9
S g\ (O VIS WA NN

=\ grw-\\s =) 9V L 4y =0
N An Q=<x) & 2y
An  akenakie  sdotion Ao ﬂuq&bn 2 /6
To  Qrove LN = 2% =+ <OfX IS ene X0 one
Assonre o = £0) and a é\o
Then
2o «cofo. = 2o +Corl
= 2la=%) = Cesh—cofor

=\ cotlo—cofor o Rt corx 7y continveys and
\o- ev ¢ ent) -
V\cw\Uo\.Afc\l\f‘\ &7”1( at 410(4, MJ }ld"o
N -5 C = ~2 yor ssme € (Cab)
JN ssn . C = 9 c,&NEPe_A,k;\ﬂﬁf\-

Hence Avere 75 1o gudh & ék ) - f T 0 4o ocne




Muhiddin UGUZ

METTU
Department of Mathematics

A\
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Code : Math 119 Last Name :
gcad. Year 2011-2012 Name : Student No. :
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Coordinator: Muhiddin Uguz Department : Section
Signature
Date s January. 12.2012
Time 1 9:30 6 QUESTIONS ON 6 PAGES
Duration @ 150 manutes TOTAL 100 POINTS
i 2 3 4 5 a8
SHOW YOUR WORK m m
Inx

Question 1 (18 pts) Let f(x) = —r
X

a) Find all vertical and horizontal asymptotes of the graph of f, if there are any.
. Veckical Agympietes

Cw\b.:é.a.‘\-c,s are. et 04 o\mem'.ho’\u‘ 4

{nx
s6 X=D 15 o cosu\.'-e\a*f—\ S [,
U L3 S T Oax\ =-00
bR
g\

-+

X 6 *0
HCN“— *:O Y \I-Q “}- N " o
¢ Horaonta Agymptster: - ——-——-'x"\A
‘ A =0
Aann .’B @ —\3(:;) _ mw M e = { P
* = Yayo WX Y 0o
X400 K - -
L‘H.ﬂr-hl} Henee Y=0 W f
fule
b) Find all intervals where f is incr(easing and all intervals where f is decreasing.
NG - XA
Jons A0t L gy X5 I a-2d oy dav= g
4.3 ‘
= X @->0 . RN % = 6/1_ - {E
n
7( &-é Dbmu'-'l\ = Cclqu)

%\
$VHR 70 9 ireang on (T8, +0)

reaing on (0, @)

c¢) Find all intervals where f is concave up and all intervals where f is concave down.

T e B B D N N
- 5
x4 . GDs o o v G

s/{

S/, e sk

0 / — -+ Concave WP 00 < e ) ¥ o
¥ 5_ 15 5 S/:)
M\ \J Concave QoW 0N (0, &

¥
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Question 2 (18 pts)

) T 1
a) Evaluate lim _
z>1\x—1 Inx

= o Xmmxx
} %= g Cx=) AnX

L H°PI$ Rule /_l_ _,Q'-‘M -an +£ -—i/
X2 A Uny o+ W-‘U{

b) Find e [m

: ]——H—ﬁ)‘

d [( (1+x)e®

¢) Evaluate — — ;1;)2(3 —

dx
N——————
\,\

ng LX)

1hse Janﬂ%Mo J-'ﬂcf Jent:

Aoy =
= da

’\'«\dt\a Az o\\"r-’ﬁ- o} %A\‘\ N

w = _X—-
’9‘*3 |+ X

dn(1ex) + X — 2 da

ot
(2 tgee)
= ’Q‘W‘ o (—g-l]pz)
T o=l -lnx-\-j_-.)\‘— 0
A:\M —4" = i
xoL itk /

— J{TN\ \4{* -
Y

It Gt 22)

m*)n’)_

(\x2) ML("*"‘LB
:1:)3] atx =0

=4
—%WOB -

a"L"lM\J‘
(14%) « X — 24n

2
~ A+ 2 4+ =
-y 3%

Clex) —
(%) =3 dn(3=x)

—)
o

= }‘l= Inl
L
X
= ¢ g - An2
3 dn (3-x)

Ac‘) WL O\A't[,'?(\.J‘

\{O) = 5),3 <1+L+z+b

x=0 _ 5,/2}
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Question 3 (18 pts) Evaluate the following

51:+1 dx
a)/ =j Ly Bl de = ) 1 *’ﬁ:) o

3-x"
; \”' A L B + € dx
_,xi- L = K+ 'Q.r\\!—\\ + J % Al x* %)
R ko) (e )
Axt-RAx «Ox- -0 rext = L B A o Ae-)
Xt (Axc) % (B~ Q)& A X = c=t1
— — 0
- o 1

|

= X + An\x-l o S‘i— /%/3 aloa A %

= K+2_QA\>L—\\-—M\><\ a—i- « C =

dx 1k = [LedD -25)%‘9%)
b) [ = AN
EETE b
W1
L-"\.);"\: ) -;—_COS@ @*x-\_)'l _ 11 / COJQ J&
Ltord = X ) «anB +« C
n 2 2_5e<,"'€d9 :0“ = o

RPN _
e - 125 s
| qu=9%
3% _ %" du=24d% vz el
(g: \1‘:?:‘!
dy = ij-/'?okx ) o3
1 TRy
=\Ax=3x130\% ;3\/316%— 2 Ll\oe, 56 3
-9 4 Y 4

_ 3\&16‘5, tye’ x2e’ v C
6"9 (337-__ 43-&-@ ~ C

2 é&q (Sfl—éxlh")fé)—\—c

h



Muhiddin UGUZ

Question 4 (14 pts) Let R be the region bounded from below by the z-axis and from
above by the curve y = 2x — 2. R is rotated about the line 2 = —1 to generate a solid.
Write (DO NOT EVALUATE ) integrals giving the volume V' of the resulting solid of
revolution by using following methods; " N

a)The cylindrical shell method. = Take o shice porallcl & rotatien akis:

r

\l ,F"J.

]

! 1 — LL—*

| g 1x X X (2-%)
ﬁ&:‘._j g N —~
" ' - < > X
b = - \\ 7 / K-l-hx 7_‘.\

{ / |.

e 1

: C =[x

v

LRC
AV; - L O +3) Czx~x™) AX <

°L
\| = anM 2 WNi = 270 5 (%) (2x—x*)
e\ 0 0

= LA (O\tx)

) .l Qe —\—a ro%.s*'\ol\ ax\ s,
b)The disc (slicing, washer) method. = Toke a shee PP © x==1
{
\ ,P'} (i/ aw‘\
| L _ Y (%) ‘4_——-——5‘.‘
e -2 '\3 = ?‘x’x - Al '
yedo | e ".
L ———x

\ N
/ \

{
— ,——‘ - ————
~

~ X 2|
oz W-x" — K@__\-\l\——%“ +1) - (1-0?-\3”-\-\)] 7L Ag;
Xty = O s [('J.H'_“T)l— ( L) | 7 A
o - 22Ty £ - gy TAY
2 p )

\V = dim T OVi :Xﬁ/qq’&g
0

He=0
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Question 5 (14 pts) Write (DO NOT EVALUATE ) an integral (or sum of

integrals) which gives the area of the region lying below the line ﬁy =2+ 1 and
inside the circle 27 + y2 =, .
Fy=x+d = 7y =0
2534 Cxe)r= A
87\1 X -6 = O
4 tex-3 =0

X,="L are ymestection
p-wds .

x\;% J

e [{\_3 (an) — c—u’\fﬁn)] dx + 2 ji\ﬂ'—x’“ dx

-1 3/y
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X

Question 6 (18 pts) Determine whether following improper integrals converge or T e
%x

diverge. Give explanations. o a

a)/o re'dr - l‘.m j = Lm el (x- \3\
e - C»-p0 C Ca-

C—-'a 00
_Sxef (}\X = X.e)/(— jCXJ"( = XCX—CY-\'C = ’l"'\ —D\\ L—-’ij("
it
r 4 = el (x—\Y+c
us OX | -
- e A T
vee ‘ 7 ca-0- _@
L Hoe e 7

.-_/]_ =) c_u\uu‘ie ~t

—

I\l

Jh X=0 ond x= 0¥

b) /""d_ﬂ«“ This indegral 15 1mprope ot B
0 a7 + 22 m . e have
D) | 4 sSine A + >( 2 A J
' ¢ ¢D, 19
Coms\&d‘ jo 7th_‘k x'L ,‘a'\ue‘mf‘. .i——- . < i—‘vl 307)( € J )
g w;,r'»l'" rRox x '3
oM etk K
kel
’ \l')J’_ dx I } i’ﬁldx
O —_ Jo ;('“-H‘l 5 ) L - -ij_i
conve qu- (&/ C.onw.ra-‘w 3
ompaWJon
(A /]o .:DWEC&A\A'— LeT lﬂ ¢ :E“f;—b
) ader 00
Hew < S dy Sinte }1 . N
J —_1 .
D
x>0 ;{_ *— 02 Numbe
+ i d J—-Ji (anvel g
s A e [T A g e ] e :
W9 v po
: 1ody
er/\—\ooto—\'\\ ()\.u‘-f'ﬂtd ) /7, 0 1"/,2. ka‘voj h
e n s esne 2R
N MY et

Y prope 7"’}‘0“[&

+LJD Condc(\g”"’}

® 1 dy s aso comecgent
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T 7 T s = o

SHOW YOUR WORK | |I|

Notation: arcsin(z), arccos(z), arctan(z) denote inverse functions of the corresponding
trigonometric functions. That is, arcsin(z) = sin™!(x).

Question 1 (18 pts) Evaluate the following derivatives. There is no need to simplify

your answer.

Yz acesin(§on) S sy = £
N ,y\cos'ﬁ :.,S‘(x\

a) . [arcsin(e® + z)]

\
e-\ NP SN '
g et — R

T-ceX+xe)” = Y= £

cosx

b)% [(Sin x)COSI] 45 (ssl\)() = ./Q(\ (\3 = Ces$X- ,[(\ ( S:I\X)

= 4 st ¢ conx Lo

SINX
(ofx '? )
/’0'7\ - (s\f\)() \ (Su(\)() «Qr\(szm&\ + C94 x]

SINY

C)i[taHQ(sec(xQ))] = (2—1, on QSCC (,7(1’\> (SC C'L( Sec CX‘\3> . écc (x*) ‘tér\(mp‘ 92X
dx

1 [d
chw.)"‘ ( \f\x - Co{X — (-S?(\x\i\‘\x _ )—___
- /

-~ °2
cDJ cestx celL =X

§ cctx

[\l

%"‘\«f‘*\)‘ = ,?‘L%\ Sealg,u\)
(5“"'"\\: (G,x\ w . UAY | gecx-tanX

C"”‘ ca(x

\
@e_c,gc»«ﬂ g, (»\. Sc(,g,(-f\ ‘ ('”"‘f +)
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Question 2 (30 pts) Evaluate the following limits. If the limit does not exist, is it

00, —oc or neither? (Do not use ’'Hopital’s Rule).

2 4
a) hm% = /L?/V\ ﬁ;‘)— = lm (x=) = CD/

(x:b\)

wen avee
by i 20 G) — .
z—0  sin(x) X~3 O
c O
] ‘
1+
c) lim2 x+s1n /C"" @ = 4

r—oo  x + COS

= 02 1« Con

x\‘.\o i

! - (fAxS
) (v i) = e (B = A
/90 (5> o K- O m \[__7’_/—.

arccos(x) —

e) lim

z—3 —

D= ~—

L4 g0 = arccas (x)

then
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Question 3 (18 pts) Let f: R — R be a function defined as

r+z2 if r<l1
f(x)_{a;%l if o2 >1

a) Find the derivative f'(z) for = # 1.
Hran 1‘»’”’ V= X+ XL ond nenwe ’S'\ (XY= L2

§ x4 L,
x4 bpes g0 = Frl ond Yene Qa)s Bxt
J
TthJO(c |+ 21X R,} ¥ < i

/g(x\: axt g %ol

b) Find f/(1), if exists.  *
) Fin f()lex1SS/_<, 1= () (e xe))
‘S’(*\ —”J(l\ JAN ‘u/‘ = " _ = 3
| r 7 — = ; A=l Y A 5|
VNP -1 ¥4
o g erea e gl o3
0 an &Ll\,"/t’- = %::_ ’7?,/- X1 (2]

a4 =

(x) —4(1)
i gl A 22

c) ls the derivative function y = f'(x) continuous at z = 17 Explain.
L¢a), we have 4(‘,»?

g—ai‘ fgu\~xf} 1= 37 £ = S:Oc‘(i\
gt y ) A
4"” = x:y« 3x =3 do fl(ﬂ S cont Nuovs aF X=1

&rom Per

Question 4 (12 pts) Find an equation of the tangent line to the curve
x Y\ 3 )
119 <—> +1891 (—) — 2010 at the point (—1,—1).
Y
(a\LQ, d((‘\\ld*de- OJ, \ooﬂ'\ \S\J‘L‘
= O
Y- *3' Y 3(/) ( 3

%) } Wy pe
qoa‘—c ’}V\‘v p
When (rg) = (-\,-\) we \f\o\\/c,j ( S v i

wa ( —\‘\"a‘\ + 893, ("3\"'\)‘:- o Fren e.o]w\’r w\)
(\ %3 ( v390. % — \\0)3 O _,3 (\—-\3) =0 =) /y (,)'-)):i_—
- /y = Mx- Xo) = Yrl=x+d

yl-,o/):l = 7:){//

\\‘)
n’]‘ i} on '.})’\‘("

- ra-}lJJ:C,{ Fre

/\- o/x Q\'\' /Q?f‘-(,
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Question 5 (10 pts) Suppose that 4 < f'(z) <6 for all z € R and f(0) = 119. Show

that 121 < f(3) < 122.
" 0{:,}} er(’{‘(\r‘ﬁ‘ok Vx € //z, we h""" / ba J'}‘(, Mem (/ﬁ[/t 7hc~‘0r'cm

St },‘f J
N 0 6
1 (%) ’@, foc fome C € (o, ')
Jos
TR
Thes , (&Ci\’ 1\9).1 < 6
) VAR 5’(%43 £EL

Question 6 (12 pts) Let f(z) = arctan(z) + €*.
a)Show that f is invertible, that is, f~' is a function.

g‘m:@ —\'@ %0 ; hene £04) 58 stciedly facceamy W
+ %

30 20 ’Thcre,fo/c S0 3s one #o e and

hene 1aver Fe ble.

b)Find the derivative of the inverse of f at 1, that is, find (f~!)/(1).

S0 (e G;‘o«g) (x) = X , %akma decivative o) Yoth @J”S/
W gut (%")\ (4) - ,}‘Lx) =1

|
\ L (i} St #0)
R (57) () = g v
N()”C’“'\“‘} ﬂC(O) = accten O+ 60 = O+ 1 = 1
hence J,"(i\f_o 1 ) o :J-
L i+4

~

RN — J’/ = s> v e
4 )0 = §' (471 o« ( e>x:o

Qs
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1 2 3 4 o [

SHOW YOUR WORK | |I|

Question 1 (10 pts) Sketch and find the area of the finite region bounded by the curves
3
y =2x° and y = 4x.
15 H]

ﬁ.’ \3"‘1’

Xoyx D x20,¥2
A= 2[ Tyx-xd dx =2 [2x- x"}

> X 5218 4]:800‘*1

N ceccece o o

Question 2 (16 pts) Evaluate the following indefinite integrals:

a)/smx = - J0=w)gy - Ju wid'dgs-L oL+ C
costx W W 3u’
Lek \3 =Cosx |
thea J’U_ = -gi0R = ——L - ,—-——7— + C
ax cosx  3Cof%

w9 20 . M
b)/(x+1)(x+2)119dx' = ) (u.\\u A\A = u -0 u
- -
e a’q- - 1 2\ 0
s (Mz\m (x22) & C
T = 7 we

2\
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Question 3 (24 pts) Evaluate the following limits.

e —1—u
Vlim——— [ Yyee)
"Hops RAe
‘ " dim e -} ( aaa:l\% ('a?c)
X=20 1,1
L Heps Role X °
- e _
) e X4
4 2 Ansnx don  2Aagior {%’ "7!")
b) lim (smx)lnz, ;‘:‘0" rl\t r=0? Aa X
x—07F - e - e j_ i
2 CoSX 'm’
LR e S e s g
= 6 J; = & = e
“sin(t?)d 0
Ol LIEE (G tgee)
R
yHet! ~ sn(xt) .\
A O 3at 3

g @5«
d)lh_{gom = J-M

Iy

>
)
R
&
0O *
W
L)t
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Question 4 (16 pts) Find, if they exist, the absolute maximum and the absolute
R

a) on the interval [-2,2]. i
Sinte Alak+l #0O Wx L&) 35 contimou on e clofed wreval

[-2,2] ond Wenw Map/msn 84 £ 00 L-¢. +2) f;x..ﬁ-, To ,f:‘nJ fhen
wenced o chuele the ponls on L_z,n.) akwheh [ =0 en

minimum values of f(x)

ek gorts §02) , FI0 1 x=%4 cedu)
;‘(x\g ax (xaxa1) = (ke OEA) _g 2> XK'=V =0 &= T=2TE oy
(ﬂ-«cfvﬂ)‘b » . -
pe S ez, g0 Frg TS
abs.ﬂ\ﬁﬁ. ﬁbs-l"\""-

b) on the interval [1, c0).
Foc k24 Lle)D9 $° £ U Tnerealing oa [4.00)
I =4 bt oV $4 VX .

K~ 0°
e bs.mm on [1,0°) and there i Ao Qglas. MAX.
How $(2) =2 s Abs.mn al

Question 5 (18 pts) Let f(2) = 2°.
a) Write and compute the value of the upper Riemann Sum for f for the equal length

partition with n = 4 of the interval [—1, 3].

y=#’ W ($.4)= 4 ($1)+50) -\-,}n)-r—fm)
= 1+8+272=36
—> A

b) Write and compute the value of the lower Riemann Sum for f for the equal length
partition with n = 4 of the interval [—1, 3].

L(g4)=1 (,}(—t\ + f10) & f11) +4n))

=-140¢cl+€ = &

171\ /2\¥? 23
c) Find lim—[(—) +<_> +...+<n > +1].
n—oo 1, n n n
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L

2 2
Question 6 (20 pts) Let f(z) = *

(1)
a) You are given that f’(I) = (xixl):a and fﬂ(x) - %'

Show that 204 + 9B + 3 = 119. ’
JANE Gx (x+)® — ux.my_‘,_ gl el x = 93 _ 49X _~PA=9
(x+)Y3 (r4t)3 L)(-r‘)z

U0 = oxed’s ax 30 gxouo1Za 5 4o8X o 4D 4 324
(“,,)tq Crdr)4 (%-ﬂ)" (scn)"

Az4=03 = 20-4+9.4x> =19

b) Find the intervals on which f is increasing, f is decreasing, and find the points where

f has a local maximum and the points where f has a local minimum.

&\(x\:O = Xe 9 ceMel gent . A xz-4 'S’\ 0y vt\dqf'-'NJ.
£ 1S incfealing on (..ooJ-i] v [0, ¥00)

.8

&\ % decrfeait™ on L"\.O]
17 VN &7 aexco ghas dowt aiaimm

% Wal No docdl Maximemn

c) Find the intervals of concavity and inflection point(s) of f.

’f“‘x\ =03 x=f 4 ,j.“( ) 15 wndgpined

x| -4 ok 3 £ 13 concasc v on (-0,~-1) V(Y ')
|+ t 9 - § U concae doun on (liz, 0e)

S-l U Y | A k=1 s safletion pomt o} £00)

d) Find the horizontal and vertical asymptotes of f.

S P fHY =2 = Y=L U H.&.
X ¥ 0o

Lo -S"M =0 =\ x=1iV.A.
X~
e) Sketch the graph of f on the given coordinate plane; -
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Question 1 (8 pts) Find an equation of the tangent line to the graph of

flz)=1 +/ cos(t*)dt at the point (0, 1).
0 Y (x)
Sinte A- I qa1dt = = g (o). B =956 5'9), we have

—4_& (*\3&(3.\3 O + COI&‘).L ‘_cor(o).o _‘.."COJX
=) § (o) = Cos0 = i
E\uo\'-ot\ o} ‘\ol\s-t\\ d:ne 4o Yhe Qc-(\\ of Wz fr) ot e,

5 o)
Q Qoint (O,1) 1§ = £ Yoy (x-9)+ L
%%; '\_‘) = 44«4
— ’ﬂ = X+4A
Question 2 (12 pts) Determine if the following improper integrals are convergent or
dlvelfglgr;tm x This m‘le rel TS | {0,94' of x=0 § ol\d §0 18 —7'\(—
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) 22 +sinz
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. 1 1 _ J X-1-dax o + .
b)lim [ — — = ™ o ap
- Elrix 31“1> Aol (xandax ( © )
LH::f;R.Jc };M - ~ L (30_
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..’.'.l Lo ___‘ = l/Z
L= 4 g & 41 ~ 1
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2?sin(l) 4o if @ #0
c) f(0) where f(z) { : LT
Lo
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Question 4 (20 pts) Evaluate the following:
arctan \/_ — G A Uz orctonwW dv- = dw
a) / S A 9 J acchenw dw

duzs A dw VAV
G t ‘\Q\A"
éw= L de
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Question 5 (8 pts) Find the dimensions of the rectangle of largest area that has its base

on the z-axis and its other two vertices are above the z-axis on the parabola y = 4 — 22

3
Arca - Bate. hésht = 2X (4-x*)
~ et A = 8x -2x°  xé€ [0,2]
4 . polqnomial and hente
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atoan: 3 €X'z 0 =y 6xt= 8 =) X'= —:—: %g\ x=:_; s e
onvy cxcktedl guedw (202, ond g3, g1y x o

' 38
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Question 6 (8 pts) All dimensions of a right circular cylinder are changing. When the

volume is 150cm? it is increasing at the rate of 5em?® /min and at the same moment the

radius is 5em and is increasing at the rate of 3em/min. ls the height of the cylinder

increasing or decreasing? At what rate?

V) 2 & o ald)

> \
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Question 7 (12 pts) Let R be the region bounded by the curves y = 10 — (z — 1)? and
y=(z—3)%

a)Write a definite integral which is equal to the volume of the solid obtained by rotating
the region R about z-axis. DO NOT EVALUATE.

e X T (Raw - Ren
=z Ox ® (Qo (:.n’ﬁ) — (x-3) )

4
Y=10 - (x-1)* \/ = [7( [((:o—(l-')a)%— (X‘--?)"] Jdx
)

¥z0 =\ (0= (x-0“
X-t = £ o
ke 1585

10= (x=t) = (x- 3)

10~ xtla2x =Xt -6A¢7 _Q
o = 2x 1_gxec2r(X- ")\,, “

b)Write a definite integral which is equal to the volume of the solid obtained by rotating
the 1eg10n R about the line z = 4. DO NOT EVALUATE.
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Question 8 (12 pts)

a)Write a definite integral which is equal to the arc length of the curve y = € between
the points (0, 1) and (1,e). DO NOT EVALUATE.

J

Lz Jlagen H
0]
X
=)

im dAx

O

b)Write a definite integral which is equal to the area of the surface obtained by rotating

Muhiddin UGUZ
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