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METU Department of Mathematics - MATH 118 - Final Exam - June 6, 2024, 9:30 =ndl

* PLEASE WRITE YOUR NAME CLEARILY WITH BALL PEN USING CAPITAL LETTERS * >3 l{,
FULL NAME . STUDENT 1D | DURATION: 120 MINUTES 024~
- § QUESTIONS ON 4 PAGES
SAM P LE JSoly TI oN TOTAL: 100 POINTS

QL. (7 +7—~14 pts) The question has unrelated ‘parts.

is absolutely convergent, conditionally convérgent or

' divergent. Gwe your expla.natxons . "’n

* o, i not dn[wa#J fw'b'h" Ve fi;w)
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P2 Q2 (8+8—16 pts) Evaluate the following hmlts, if they exist.

(z —1)%°
@w)~{1,0) (z — 1) + 442
X,

ﬁ};},much (1;05 wlong, lines ; ;,ma-.l.) Then ;

{im (uy) = Q/If{ m3 — =
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a

x-L) 3 4 |
O</( O/.i/é;/ = Thus, b}(g;fg:t::tﬂ .

N "‘L Oas (v ]4a:‘) (e, m (Lro
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. 5%, 0 . 0 '
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F?(qnoz_ 7707 ga0 Thraet xio X6 . Limit extsts
=0

ﬁfon} X=0 ! &im 5‘.0“-] _ dim 0 if must be Ot
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ut , alen =x; dim ff_...--- = {fm..":l‘_.—- =2 0
Put, 02 J x90 xb.3y6 3o Lxt ¥

lm 5% bN.E
(t.y}-!{o,o, X 3*3;

i i
Q3. (6+6=12 pts) Let f(:r,y)—-{ 2 + 3y2“.1f (y) # (0,0)
L0 if (z,y) = (0,0)
a) Find £;(0,0), if it exists.
0y 24>, o £h3
I FOR)-0O0) o T -0 g s 2
. h " hio '—_’:——. hio h
’A*n) .

Jo, ‘7[;*_(0,0) =2 (cx.fJb)‘ ‘

b) Find and write f,(z,y) for all (z,y) € Dom(}')‘. (Do NOT simplify your answer.)

bx*('r3y i’) - 2x( 2"3"0? 3?_ ;}C (xé) #(0:0)

fx fma'() = (xt;..a;l)" |
9 ‘ ,/: Cx;&t) =(or0) .
%{ f'art a

‘ 41 _- e
vg (gj J.xj -*:).E.mj —e > 3@ )

= (0 )"l:‘o>
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. Name;

Q4. (5+5+6=16 pts) Let g(x,y, 2) = 2y + 2cosy — ye**L. and B = (1,0, -1).
'a) Find the gradient Vg(z, v, z) at the point F,.

vy (1,9 *i) s (9;( ) ’33 (tor-4) 13*0)01—.15) = (0,-1 (0 )

[

Gy o

Vd(m"h ) =( Jelurpels3, (xfg;ﬂ:a,__(x:,;u al)
J = 2;3 —.Z.SInU —C ;

S2eyc” . v o
b) Fh'z_d the directional derivative of g(z,y, z) at point Py in the direction of & = 7 + 27— 2k,

3'-3,“93:32_ -am all continueus ¥ (iq;z—),'smca {:"uat are. }’o#ﬂomﬁ/’f, fnyonomer‘rfo
end exponentel fat;cﬁanf .o, 9 i3 dﬁﬂgm biable . Then;
bd BCPB) VJ(FD i? - (01"-‘-{0) / (112:'2) = "2/3

c) Find the equation of the line passing through the point P; = (~1,2,1) and in the direction in which
* the directiona.l derivative of g(z,y, z) at point P increases most rapidly.

pdjf}’,) increases most mfndloz mn the Jfrﬂcffﬂﬂ'jf V‘g(}i) Thus, the
~ direchon yector o the e 4 = I=T9(R) = (w-1,0) Aby part 2.

ML RV B Bt o Gelgrye 2-1) = £ (or-tec)
i —"Pr"'"l y=2- t’,g—_{_ “’EJ |

Q5. (15 pts) Find the absolute maximum and absolute minimum values. of the ‘function
f(z,y) =14 2y — z — y on the region bounded by the parabola'y = 2 and the line y = 4.

f Is contimuexs on o closed and bounded r.:(?ron.h‘cnce abs. marjmin exRi

Jtt)p L Inderior b

P fx = g~L=0 I a,,_)g‘ln{f(l?)
fp = xst=e Jo, Mo C.P's.

Jtep 2 Boundlrtes of b
@ y=4,-2%xs2 ;r/xCx,l;) o Lpfx =X 4 = Bx3 -;(x) > CPY o£8:9 'x) = 3#0

(Mo C:P )
EnJ-fornb of Dom(g l (24 (1;1;)i_’

@ g:xz: ~1gXg2 1 )ctx;x’) dxxx ..h(x) HCPsof b

End-poinks of. bom (n) l (-2)24) |

J*CP 31 Comparison 1 (y-candhlafes) s
maX occers at sz,_u)-‘-‘J,smd

R'0x) = 3x % ax~L =0
=P x:-.y (A€ [2,2.

(’2’4‘) =-9 (min) Jo, abs. -
-F(’-!lf)“ 332(’”“") ’q'b.c.mfn occurs df. ]c(-&lr)* d
| AER N : N -
Fltp'ly = 2 b ———
?cCL/.L) =0 :




p4 Q8. (8 pts) Write the answers to the following questions in the corresponding box, No partial |
credit will be given to.your caleulations, ' S

Let D be the region bounded by the curves y 522 and y = (z — 1)%
(a) Express the area of the region D as a SINGLE integral (Do NOT evaluate mtegral

_ 2 " .
~Area(D) = / . (E-K‘) -(x2)" d:c :
7 N ) x
(b) Express the area of the region D as an 1terated DOUBLE integral (Do NOT evauate mtegral
. 2 -S"X" .
Area(D) = [ B / i dydz
| ) (x-1)? '

9__7_(_'{_1_3_@ Evaluate the double integral / f ) & dzdy
yl 3 .
T:= rrcx'l deg whcrt . p -{(x:;)[ yl/.ldsz,o.sgsf 7 , !
| ]
If we ahanj9 ﬂ“ orvler }[ mftyra{mn ( o&ﬁ..)d#dz)

x* 1 Vv x"
5 fi g - f ltewy
v \ﬁ J‘IIJ’F‘M
-_:'I/lf J’ du s (e" 1)

QB (6—}-6—12 pts) This question has unrelated parts.

a) Let z = f(z*y, /zy + 1) be differentiable everywhere If £1(0,1) = 1 f2(0 1) = 2 evaluate -g;
at the pomt (w,y) (1,0).

{(xj xy L ) X +f(xcy xJu ) :.J%"'

&‘

1

x

l 1C (M—) 4 +F ("li) L oo L42 y =
(m) |

—

b) Find the equa.txon of ‘the tangent plane to the surface z = 2% 1n{y) + 3¢*¥ at the point Fp = (0 1).

De{,‘m& F("qtté) f(xg_) g st F0 15 o Jored. m?ﬂ* (o J(Off.) )

" VF("’W) (3len01'+3yc § Xiae 1)
qFch) gires the normol ﬁ fangen b f(omc at B .

A= VF(o,i,.'l) 3,0,-1-) Then ;
by 00x0) 40 (g-1)-1(2:3) = -0
B ANPTXICY N B @ ‘




P&

/MATH =118
MATH 118 Exam 3 (100 points . A
September 12?31:}123 (09:0%?10:23)) KE v[ . ki Da {
FULL NAME : 2023
Student ID : (\ya{__ Oku[bl)

No notes, caleulators, or other aids are allowed. Read all directions carefully and write .
your answers in the space provided.

1. Circle True (T) or False (F). No need for justification.

(a) (4 points) If fez(a,b) > O and fiyy(a.b) > 0 at a critical point (a,d), then {a,b) is a local
minimum point of f{z,y). (T) or .

point of f(z,%) pr (F)

(c) (4 points) If Vf # 0 for a differentiable function f at all pomts of its domain D, which
is closed and bounded, then the absolute minimum and maximum values of f on I nmst
occur on the boundary of D@or (F)

(b) (4 points) If J"== < 0 and fy,(a,b) > 0 at a critical peint {a,b), then (a,b) is a saddle

(d) (4 points) The directionsl derivative of a differentiable function f(z,3) at (a,b} in the
direction of the unit vector j is equal to f,(a,b). or (F)

(e} (4 pomts) If lim f(z,0) = hm f(O,y) L,then lm f(z,y)=L. (T) or@
(z:v)—+{(0,0}

_ (f) (4 points) If o %min o f(z,y) = L, then hm f(=z,0) = hm f(O,y) L@Jr (F)

{g) (4 points) If R = [a,}] denotes an interval, then f f dA=b—a. (T) ox@
. R

(b) (4 points) f -/m g sin(;y) dA =0. r (F)

1 eV

2. (20 points) Given / / f(:n,y)da:dy—- f / flz,y)dydz, find a, b, ¢, and d. SHOW

9 /1
your work and write your results in the box.

\J
i
!
{
1 f.
-~ T SNV 9 _
0
— ! ] > x
0 'l 1 C }
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LEM

MATH 118 Exam 3 ' : Page 2 of 2

3. The tangent plane to the graph of f{z,y) at the point (1,2, —7) is given by z = —3+ 2z ~3y.
Answer the following:
(a) (8 points) The gradient of f(z,y) at (1,2) is

ViL2)= 2 ,3J'

(b) (8 points) The normal vector n to z = f(z,y) at the point (1,2,--7) is

n= Zl - &_\ ~k ‘ (0 r 0«--} _gcalc/ m«v\")';}ﬂLe,)
(¢) (8 points) The directional derivative of f at (1,2) in the direction of the vector u = 4i+3j
is : . S

Duf(,2)= — ‘/5

4. (24 points) Using the method of Lagrange multipliers, find the absolute maximum and mini-
mum values of f{z,y) = zy subject to the constraint 4z? + y% =8,

v~g:>\§7j( ( %(x,q,) = Cf-kz*\j?_)

é_: g Ax S 2, - 2

lq ) \j :LTX- = % _'
— I .
¥ = -a’ QX’L*\jL:S. x:$1

(4,2) , Ca,-2) , (=1,2)  (~-\, —2)

maximum = ; minimum = - 2
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MATH- 118

Qremt METU Departmenf of Mathematics Fipa (
Math 116 Caleulus II - E. Cogkun, M. Korlmez, S, Ontik - - Final Exam, Juse 15, 2023, 09:30 .
1| NAME, LAST NAME (cAPrTAL lesters cnty) | STUIDENT NUMBER DEPARTMENT/SECTION —~2023 —

-LOQUESTIONS ON 6 PAGES, SHOW YOUR SWORK, 120 MINUTES, TOTAL 100 PTS

* By sigiing below, I pledge that I will write this examination zs my own work and without the assistance of otﬁers
or the usage of any unsuthorized material or information. I!mdmtand that possession of any kind of electranic

. devics during the exam is prohibited. I uJaounde:sta.nd thst not obeymgtheml s thr pxervimation will result
in immediate canceliation and disciplinary procedures. Your Signature : . ’

-

' '.Q 1'(8-+6 pts) Let f(c) = 24,,.“1

" a) Find the interval of convergence of the series f(z).

_b.)nﬂompute._fi(b} . ‘



P8
‘ Q.2 (5+9 pts) The follcwmg parts are independent of each other.”

‘a) Let' R be the region in the first quadran of the ::y—pla.ne bounded by the curve y = \/— and
* the lfne y = z. The'solid S is generat ta. the région. ‘R’ drbund the y-axis. Draw the

: regxon R and wx:d:&z.n.mtegal—whebr puta; the volume mpute the integrall)

b) LetSbemesohdboundedabovebythesurfacez— —z% — y’+6 a.ndhamnga.ma.ngular
base in the zy-pla.ne with vertices (0,0), {1, 1), (0 1). Find the volume of . .




Q.3 (8+4+6 pts}-a) Write the. pa.ra.metnc equatlcns of the line in 3-space passmg through the
_mairte | Pa= (1, 2 1), Q {4,-2, -—2)

b) Find a normal vector for the plane containing the pomts P= (1 -2 1) Q = (4,-2,-~2),
:md R (4,1 4) : N

¢y rind an aqu&txon for thz_p‘la.ne containing the pomt A = (1 0 2} which is parallel to the l

ir——

p]anengenhy 3z +y — 3z =118. - . .-
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Q.4 (T+4+7pts) Let f(z,y) = m(2z+y). - ;

a) Find an equa.:bion_of the tangent plane to the graph of f(_m, y) at the point (~1,3, f(—1,3)). .

bY Find an approximate value for f{—0.09,3.02) using the tangent plaze at (—1,3, F(~1, 3).

E)_Déterm.me if the function f(z,y) is increasing or decreasing at the point (—1,3) in the
. ~ditection-of the vector U = (3,4) = 3i 4j. C

P
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By signing below, I'p}edge that T will write this examination as my own work and without the aggistance pf others or the nsage of F; f\a L
ynauthorized maferial or information. I understand that, possession of any ldud of elestranic device during the exam is prolibited,
1 aldo understand that not obeying the rules of she examination will resylt in imwmediste cancellation and disciplinary procedures. = 2 (Y22 -

METU Department of Mathematics - - (Ol olaulu }
CALCU‘LUS II, FINAL EXAM Signature: .

Code sMATH 118 Full Name (USE CAPITAL LETTERS):

Acad. Year: 5081-2028

Semester Summer . }\

Instructar :M.Kerkmaz, ri: ' ‘ F\ , j ..)
5, 208 Huicd l [y

; [ 1
Date  :September 0 wddnt 1D [\ |
Time 1 08:00 i
Duragion : JG0 minules

! N > : ¢ € questions on 4 pages
( TOTAL 100 POQINTS
1, (12412 pts) Ewvaluate the following limits or show that they do not exist.
- - .
(a) lim ——— R
xyp—+{0.0) L + L\ .
o ¥ '(‘f\%‘it' — r("__:-___ CLE_KPQI\AS
A\or\ = VA Yy e "'-_:{.-—‘d‘-\ §LL\ ‘_\,r,(l"'\
9 3 P o PO

 Se *\-L\Q_ \':W\‘:‘\' does t\o‘\" e_)L'\-‘S'\—‘

. i giny
(&) (xmlllgfﬁm 24yt ( e 3 \>
. f G
L] K sin 2 singl &38R TR
oo
l ;Lz-‘c‘j‘.\ )3'\—3(—\
" . 5 =0 - \5mg_35\ -0
- = [
CX)"‘S)")CD\O\ Lx 5)-%;(0@%
: ' e
® Sauee =e Theo=m
D A 2
KNS =0

\iva

(o> 02 D

1
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Full Name: _ Student, ID:

. 2. (8848 pts) Let f(z,1) = o
(a) Find the gradient of f(x,y) al the point (1,2).

2, 2 e ‘
Ly = x—-———w—'_\d\ﬁﬂi%?_. f §%£\37’> o ‘
ey . 3 Y~
(b} Find an eque(:m%n of‘fﬁrétangent plane to the graph of f(z,y) at (z,¥) = (1,2).
?:4?}46\\25} %C\‘ﬁ'\l —-\7.‘—' <‘%‘T§ ) “%:é J—\>

Y - D

e

-
LS 2.

L | (2= —1 Vo
- 3 [y B (g=2) - =
S 25 ' s ) " C‘:’)"’D—\
or 2= gt Yoo
(¢) Find the rate of chiange of f(z,y) at (1,2) in the direction of v = (5,12). -

D'\}J’: C\aQ-):'Ji‘;i a{:(\;)—)’ ?
1
S (B2

Tangent plane

a5\ : ( g) 233 /
S ! \5-48) =7 Js(wa
- RSVATA
2545412 >

3. (12 pts) Let f(z,y) be 2 function whose first partial derivatives exist and continuous, and let
gl y) = [{2? ~ y?, 2z¢¥). If £(3,4¢) = 6, f1(3,4¢€) = T and ,5(.3, 4e) = 8, find g,(2,1)) and g,(2,1)},

" .
Sx'::.. .‘ZQX'F\- + e Ff?—

5*62\0 =y & (?"; 4&)—&&#;(3,‘%)
_, 28 rlbe
ho) _
9, = —2g T TEXE £ -
° (2D LW R

Ay(2,1) = —2 (F) =4
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4. (16 pt i i ini
(16 pts) Find the maximum and minimum values of f{z,y) = e™¥. on the region z*+ 4y* < 2

CrifHeal polnts: Cp=—ye — XA o o _
- 2y g

XA
":’5 =X &

[i"ﬁ"}) =4 [

(0,0\ _c—f“'l."‘"rﬂ'&\ po'\'n"r .

.?o\r\*S

There are. no Si"r'\au\ ol :
'E::'ét.w\ckar_\j “ 53' A L\-j?':._l_ 3 (xm)— 2-\-‘-\':3-—2_-—
an#‘av\:ae_. MultHpiiecs?

We. can US e

- )
""5@‘:’(5 — ?x 2 X X = %5_,_.@ not %OSS\E,IQ”
| —p = kT2 WO ?@53]\9\8

—x’ = 89
| T 5o wxmo, nFo ond

x2'+LE32:2’ s w e X
2% 23
= 2_ P
Dse fH in EHugTEE = 2 Em2 = =T
2 § . - _l
4= o7 Y
| __\[2_ )
_ )<

%(.}) 2.,.5 pr 2

Se e 13 A K e M vealue
A Ts AT A TN A Vol
*5—6",-
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5. (848 pts) Let D be the region bounded by the parabola y = z? and the line y = x4 2. Write the
double integral [/ f(z.y)dA as iterated integra.ls in the order
D
(a) dydz 2 2
s 1 X = &F
Inyer seckien poin N
-
> _ X —2 (et
s -2 =0 D
=y K= 2, \

z o Wk
N exez, * =D |

=

(b) dzdy.
[
.D <R <\ ¢ e L‘l
_..3 D : o

_.gt-_.xc_-_\rg) 3

I::-S\ Sr'j -S»Lxﬁ\e&&%'\" S S WJUBA’LQBI
. % Py |

6. (8 pts) Ew alua.te the integral / / cos(y?) dydn:

' < x g S c,oﬁ(.*j)
4 “
;S e_osﬁjjz) :j C\j—'j
© \
’ -
1 5InL§> \9 ;ESJY)J—
2.



MATH - 1£§5
Final
-2077 -

METU Department of Mathematics

Calculus II: Final

Code t MATH 118 Full Name (USE CAPITAL LETTERS):

Acad. Year : 2021-2022
Somcstor+ Spring SoludH N

Imstructors @ E.C, 8.0, O.Y.

Date : June 23, 2022 Student ID:
Time L 08:50
Duration : 100 minules
5 QUESTIONS ON 4 PAGES SHOW Signature:
TOTAL 100 PCINTS YOUR WORK

By signing above, 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 [s prohibited. I also understand that not obeying the rules of the examination will result in immediate cancellation
and disciplinary procedures,

Q.1 (1248 pts) Let f(z) = %
n=1

a) Find the interval of convergencgfof the series f(z).

Retso Terk: lim %ﬂ—\= lion () 3 () REcel
ASw | ANl oae [@*{1—1)"4-'133‘“‘* 0 ()" Y

= Oln

> =% (2145 = —4<x< ]

a*x_-_ﬁ, Z b . @L?Y\.‘br\-\-‘i <9 @ “%{2}8;\;0

TM:L AST, Zﬁls‘v\ s Con -
4 ; = e

ok x=1 — Jivergeat L:& LG wid Z J
n=A o

. =1
Hewe-, {nkervek o8 Comagare oL Juo is T= [-2,1)

b) Compute fH8)(3}), ‘g_ L,() — 3— ( ‘/7_.) (}/ ) Z ﬂz )('I' /2.)
2.

(i18) TR (n*1) 37
—4 '

$ () ﬂf‘__w > m)(-%) _ )] s 1‘“""’

(1e3)! sz +1)2 (413 1) 37
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Q.2 (10410 pts) Ewvaluate the following integrals.

a)/ ze"dr. = i S'E)Le_x. de

*‘:—%ba
- ™ ~X 7 F —x ~t -t
dx = & —E‘Se x = -1 + 1—-&
QL \/ ,b X=0 -
w SV vkegtod-rhaA
\aa_r":ar'l‘

~t
[lm-—t— = lim -%:,;«—O am,é e == O Ty

_|:_a)m€’.t‘ Ly >0 t>e
7=

Sxe—“"cly._,._ 1.

1 1
b) / f ¢ Vdydz
0 Jzx




P17

Full Name: : “Student ID:

- Q.3 (10410 pts) Let f : R? — R be a function defined by

zt—y®
flz,y) = {W if (z,y) #(0,0)
0 if {z,%) = (0,0).
a) Is f continuous at (0,0g
¢ 3 x|+ {r1y* . i+ —>o

-

VA Xy % Gy) >0

x%__y";

04

Y

T lim J.(;L,Y) =0 ::_F(go) b} Sqm%o“tmrmmc& J_ i

("":V)’é-’(of"-:)
conMavoun A (o)
(x:9) ‘-'—S—(ofOD .
b) Find ﬂ(0, 0) .= lim hﬂw‘"— - = I\M il =q.
Oz NPT b XS X

Q.4 (10410 pts)
a) Find the equation of the tangent plane to the surface defined by 23 + 32 + 2% = 3z%y22

i*_(‘h‘\,ﬂ ‘ X o TR 3N
WA TR ER T 0 e O <™ | 2 é%x"-yz)[

-:<—-—3,——3/——3>// <11, -—'{>
“Longart Do 2guorbian . (=1,-1, ~1D e {x~1,¥=1, = ~15 = 5

= __x.._\!-—%—\-—lzo O X4+ =3

C"c‘l,"ls

b) Find the directional derivative of f(z,y) = sin(zy) + ze* ¥ at the point (1,7) in the
direction u =< 2,3 >
., L 2 2

N p > X+Y ey
LI R AN R o ER I 28] "L xe iy , cas(;c/)x-i-e)fl»l

= E

T Z
= {-—:n‘ + 2 éf “ , =1+ :L'(Y'é‘_ + &y
"Dm 5§ . ) i = AT bet — 36T
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Q.5 (10+10 pts)
a) Find and classify eritical point(s) of f{z,y) = 2? 4 4 + 4z — 4y in the disc defined by
24yt <0

L =Ixrle =0, L N=2yy =0 H X= -1, y=2 .
%
T sa\é C,f;'lzfcﬂf -\::.In*u Ay C’Z.—,'?_,j .

—g*,kx(_l 2y = L :c\/\/ (2,2)= 2_ g_XY (‘z_fzf) O

) = L @) Ly (22) ...,gx (2) =4S owd §02=10
W £ hos o loted, minsum oA (2_,2_)

b) Use Lagrange multipliers to find the maximum and minimum values of f(z,y) = z* +
1* + 4z — 4y on the circle 2% + 32 = 9. g(xpf)__ 1'-4-\{ -9

Yhe ©f = < Dord Hy—H US> = XVq = A<ax, 2y

and %LX}V)#O

D ey = 2XX © WU=1Xy D xR q=o

_ K42 — V“' 2

TreE— = 7 Y= = D Tsf oy g R 2
X

_g_(%{,% “—L’%%—-%—%-H-«-—‘—TGH‘Q\E—‘
bR = 1-u g = 1-ns

— alss- Mﬂ;(fmum

RS alsg .

b3 -~
WAL A jaadan,
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Name. : Time 1 09: 00
Student No: Duration. * 120 minutes (ya% Dkutu)

6 QUESTIONS ON 4 PAGES

TOTAL 100 POINTS

T 2z P & B

1. (7+6=13 points) This problem i1as two unrelated. parts about double integrals,

(a) Evaluate {:he integral I = / / e +

1= S % X5+ cla

a4 where R={(z.9)|0Sy <L Wi S2< 1}

-P[}(g)*-*[,t)(‘q“q%_—*(}% X=Y

E«j Xij L}X Z’t\‘j

Cr‘\'ﬁca\ Pom’rs are (O, 0)

D(QIID) = +.><x Qil’)) ‘hjfj

(Q,0)

Soddle. Font

s X
o)
A\ 2 de -
0 U= XS'H !' u le
du=Sxide T
(b) Rewrite the iterated integral I = / 1 f(z,y) dydz in dz dy order. Do not evaluate
the integral. : AN
l L‘ 2 LI' 3 j:‘r)?
= xu) Ax d W) dX | \
| 1 SS] ) éur\%fsj) dy 1\«
| fs/ / 2 :
q I 4/ 1 | PR i —_
% = ‘w\\j ) j]_ —=yJ" /"/X
. 2 D | s DQ., _‘i
2. (12 points) Find and classify the critical paints of f (z,y) = =22 + dzy — ¥

3*0

iﬂ} 4=y = g™ = g=t]
| -y

foxxljj -4
0 ) +&3 x%)‘“-'llkj

X3 ‘ﬂ] 'bx X‘fﬂ 4
) (44)
DLN=232>0 | DE-1=32>0
| BeellN==440 | Bl ==L <O

L_Ocd\ Ha)d*‘ﬂim |

=0 = -&
LD, (1)
x\j Ou ‘Mx qi}c)

Locdl Moxmauinn

S
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i (8-+7=15 points) This problem has two unrelated parts abont limits,

'(a) Show that lim E’_M
(zg)—(00) 2?4yt

><‘3 sih(X*% ) ) X‘1 K‘ ‘ 23 lSih()(‘l‘iazJ[‘é ;
O «I- o — | £ x| 2, w2yl
‘ b Sq ,
- Clg_ﬂmm
. O as (KU)J?(OtO)
3y¥

L y - f . - N -St? a L a T,
(b) Does the limit " yl)i_ﬂﬂ Sy Yo J,Zy exist? Explain your answe

OVE{‘ X=0 ‘IM ._._._j__v_ = li\’V\ O O
éﬁo t}—l*b -0 3—3,0 S

OVEJ" Y =¥ \;m X ){ — lﬂ’\r\ n-—}f—;— = ‘ﬂ’h i-:.. 1
Y w30 Cix¥-x0 x>0 X X>0 ===

Siree, l#—O} b it does not eXiEt
{(z— 1)sin{z — y) )
4. (B+7=15 points) Given f(z,y) = { z—y , Hysz

0, fy=2z
(a) Compute £1(1,1)(= fx(1,1)) (H'l'\ [)‘Sil‘(l“‘lr\‘"ﬂ e
L1, = b (h 1) -R00)_,, UW
I n h=0 |
AR | sial) %ﬂ
h>o  h )l S e

(b) Comprute fo(0,7)(= f,(0, 7))
(O] is net on é_:: X

£ (x ,5}- (x-1)- {cos(x—ﬁ) (-1)r=y) = (-1 )Sm(x 3)}) o

(X-Y4)*
1@(0,11')_- (0-1): (c:o:: 0-1)- (-1)-(0-T ) “l)‘ﬁm(o-ﬂ))
ho - (o-T)*
- I _::__E ___,,\

~2 -
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" 5. (10+10=20 points)(a) Find the absolute extreme values of f{z,y) = #* —y* on
D= {{z,y)| z* + y* = 1} by using Lagrange multipliers method.

Let qlesg)= xty'-1 do use Lagorge multpliers method

1.

) VE= ()\-V%@ D 2% = 02x ie. Ox(W=1)=0

b 1}“‘2 ey 9_ NT .
W a(x;‘j):;o - 3) X"éju\zz g te Qé(.ﬁﬁl)ho

4) ¥<0 g 9=t Nt |
) - 9 9=t £OOFEO1= 1 Bloshte
) é:—i—l 2) 3_:_0 — : Vgﬁ;r‘:m

2) V==1 |3 x=%1 f(()t\);:.ﬂo;l)a—l %v;;ﬁﬁm
_ 4

(0,0, 1071 | (1,0, (-1,0)

(b) Find the absolute extreme values of f(z,y) =2 — 3 on the domain
R={(zy)|=® +y* <1}

—F is corvhinusus on closed &loqmded
domain R Hence, by Exirerme Value T, \
5‘3 how “the absolite exdreme volus on R ) (Q\@\)\ o)

) ool oo, Biagl=2x=0 P
1} Criveo| plst txty E.my (00) 15 Hre m\(%LCPﬁQCG{

%(XE\B) ':HZ%:‘O - FOIE’\'t " R .
ond 1100) = O

v} No sm\O)wlar" points
| %our\dar& poirts. e dome W part (o),

N ~ | |
H%Cej T how the abeolute maximmm volue 1 on R
2 = mnium =1 |

ey s
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8. (5+6+6+8=25 points) Let f(s,t) be & differentiable function with the following values
at the points (1,0) and (1,1).

f fs ft
(10)f1]-2{4
fantaf1f-2

(&) Write the tangent plane equation to z = f(s,t) at (1,0, 1)
%;$mo+?[@sﬂ+%w@& 0)
= ] =2(s-)tht=-25+4t13

(b} Find the directional derivative of f{s,t) at (1,1) in the directon of the véctor % = {1,~1).

\\/& -1l <r ﬁ> Shee 7L is Ql%'f\-?@en%&f:ﬁe

Daftin=Dx 0 BVPHJ_ (\_2><1’Tl_i>

' Iy f
(c) Let g(ty, us) be the function defined on D = {(u;, ua)| w3® +ug® = 1} as ] T2 l

oo, = Ji, £(L+ by, 1}[1 + hug) — 4

Find the maximum and minimum values of g{uy;ua), if exdist. -

glugta)= Dy TN, whee U=CUslsy . Hence,
the maximum value oj( g () 1o QO\M to \V‘Hl l)‘ r |
the munmum volue 0* . _ lvﬂ“lmuv’_l.

{d) Let h(z, y,z) = f(z? + 2y, ¥z). Compute -g-g(_l,ﬁ, 1).

N N TN

/\ /\ %h_.(h()[]) + ) Z‘HL 1) )-e 4

X 5 j =
| ﬂﬁiiﬁ(ﬂjl% i

X=) | 3-:@, %m[
' &= ’1} +=1 .
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¥ oo,
Q.1 {Ax5 = 20 pts) Let Y bb'a series whoss N—th partial sith s given by

v(r.:]—

& FN
N AN

{a)Is the series zja.ﬂ coavexgent" IF it 35 possibile, find: Hs sum:,

L]

VES, ?_a,\.._, Qv Sy

X0 ld et

A M
BRI N

(b) I thié ssquetice {ou). comvergent? 7755 /{ “ 4 .
Singts i.i‘*m LaNEFES ) T g e

(t‘f] Lét {buj be.angther Sequinct, whére by =&, Ig'the Eequeﬁde {bu} convergent”;

T?‘FES; ’U‘“’\\w Q}MQ.

) oA I e

{d) Is the series Z,bﬁ convergent?

ol

NO i Iambi =) F0

L o8

SN o,

£i'nal
~2019 «
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: Ea .

Q.2 (10 pts) Show thet the funetion _f_(‘:q,yj { prarwm i G #L00 y continuons at the
: 3 o lf {x L’) (0)0)

podizt &, ) = (0.0)-

Mote et 04 X3 i;\ 299 \ lxg\
: &/ 'f\A t"f"j :
8 o5 Oryy)=iom) , O s (£4) ﬁ“?)"’)é
j Xy \ X8 O
Huon o Squeere teorgnn i & = e
R, by Speene Exiglt ool)’*‘”rﬁ"I ﬁ@‘:j W
.l } I f A) e ey 4:(){’3'] = '{‘ (% ¢on £ m']‘ {0‘,0')
P‘-l‘:’*’.f- )= {xr41-3(0,0 =
Q.3 (10 pts) Let £ be alinein R* glyen by ~— 2= 1 “l—-———--Fmd the derivative of the. function

3
Flm,y, 2) =& =2 gt the point [z,y,4).= (1,0, 1) in the. dxrectlpn of ne £,

%1=%»¢_%;};%, =) k= 1ot 9=3E, 2= ey .
LT 2.
weehon vector Q’F ’? 5 ,_’] 3 27 V L-{"i“ ..!.. P

¥ m;rg;n‘pISe. 5 o ;

_ ) . 2, Ao 2,2 5 q.f,-gn
D&%'{: («1;01 1 ) =V £ (1 1 *‘“G’J< X e *3 f 2y f‘y & *2—%133 ?jﬂt‘?
- _"l 3'

== 2 2, 0,-2>=% 104 _-e
4" ! M e < ¥, +0 VT, T
Q4(3><10 30 pts}Unnmderthefunctmnf(aw}_—-i-““.}-f.4.,,4.1 514 )

{a) Find and classxfy all the critical points of £:

z o
@ =£{x = K +X -——"-\ %=2 , X=wl A =‘£KR=42‘K+{
@ '-'-i— -' 4 i \ - Be"rc,(?,_ o
= = .1. ——y &d": - ' .
_ Q,,,ﬁ%%__;d (.
( o,_-’f._)-; (._-_1»*._() X d
A = ‘t: A': -
Bz © 8. o
= 'f : e = t
o .' B
EJ?-—.-'L{AC = = . WAC .4 Do
Ao o (sadde peind)

liocak  AnrAmten
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(1) Use the methud of La.g;range ‘multipliers 1o ﬁnd the meximam: a.nd minimum values of f on thg eurve
(circle} ol +y’ * 2

é{#'?\ - =" "'Br -~
WE (e T G

<J
as

N : L'“ l
N ) () 2 (Med 2O

2
4 '::'{

%=1 R ,(—l ~ AN,

{c) Cons1der the function # on the domain D = {{z,y) € R? 122 44> & 2} Explait why f has bith
absolute maximum snd minimum values on P, and then find them. - .f
D Conttamoes ,

bpmal%a eg 0 3{?'.;_.2 -;L In Pw-?— U:_r\.. ‘m\ . losed o

C,n ’HQAL (J&}A"j Cvm, \gn 'b . ) &’awM /‘Tj;cl\
[50 T esdit

Llo .,—ﬂ = L 0.5 ——
( ' 2 :ﬂ-‘\g\.)(: 2__-{-‘«/?:

s g
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Q.5 (10 pts) Let T be this semi-citcular region bounded by the circle 52 +¢¥'= 2 in thé ubper’

part of the cy—plane, where y > 0. Express the double mtesrai f/f(z.zr}d-ti as iterated infograls in,
 the aorders diz dy and dy da. i ‘

e XY 2 ,D;,{zc;x]#.ge@ =2 Cz-(r’—‘ ERIR /2 sy
ol L e T o | |
11 == T D= f&,?;gﬂ’zz —/ 2y &% s/}ff, o ¢y SVT ¥
ff?ccm;;d/fl f f?ffx,:[} a’; o = f ,Iféx,y)a/x o/% '

—¥z @ o ~f2y*

Q.6 (10 pts) ‘Evaluate the xf.era.ted double integral I'= f j — dydz.

P / A
_[_ f% /é}”#/ ]aix" f)ﬁ (ﬁqe é’ﬁex)ﬁ’(ﬁf:f%?zm-w)ﬂfw
- ‘._3 _ x{g f—-_..":. o ..

: 4 2
Q.7 (19 pt3) Evaluate the iterated double integral [ = f f cos {g® — 5w) dzdy.

i Cha iy £lo O edar ) xﬁ—ﬁL{ (o€ 142§ 2, 1€y &X fo

twe /162“(‘& 2 xz

I= f f&’j cos (% —j‘g)ag[ o 3 fC‘OS'(xP;zJ ;// a’x :

'“‘-\

)Cﬂf(x 5’2)4-& e u:‘;:.:-.fy ux-—é-—rﬂ.ﬂ

otz S f-/)a(.sr
22

-é_fcosf””’“‘;—‘ un(uj/ . _.[s;m(zz) xm{—-;«)]

F L [[sin(22)¢ sinch)]
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Dato : 26.May. 8018 Signature :  SOLUTION KEY
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' ’ ) T r SHOW YOUR
. ORGANIZED WORK
. o g1l

Q.1 (12+10 pts) (a) Compute f e 1)2 . dx if it exists.

x4l o A LB L& Al 4 B X (k1) 4 Cx

LA

O " (% Y2

AP dxal) «F B (chert) 4 X wr (A4E) ¥t C."“Q'A ~BHeIX +A

—2Aw13+<: 2 =l

Come 2,

O “

. 2 s 2 d
S \)1 = }2:’% g ('}i 2| +Q¢-I)7“ o
2 ’“"

o IR
g LMX.\ el - ';ET!)}
@23 ov , . z .
: o] B —-2:.)._(\01-*1)) .
= \}?i?od (le rz-e\ R~ huswer
\' 2 ~|n2
= L e-ind,
(b) Using part (a), de{:;’ermine if Z -—~(~1-j-m—)—§ is convergent or not,
‘ nw=2
_ A0 \v/ A= 23,0~
ley )= ;}2% - PO e FONE e
Sace & o fmi'ﬂ\@- , CoOitLeMs  and rordecr@astng on  [2,00)

“ 4N

. ' .
Clre Citdy 18 converpert ) part @5, 80 §3 s,
el § e e 9 o e (el

by the  Toleg@) st

Angwer

Ceon qV:?F9@ﬂi~




P28 Q.2 (14 pts) Using the fact that F(z,y,2) = z2+y? +sin(2y) —1=0 determines
z as & function of # and y around the point (0,1, x), write the equation of the tangent

plaﬁe to the surface £z + 4* + sin{zy) = 1 at the point (0, 1, 7).
R .
s SRS S FrCols W) =

fy =2y +costey).z ¥ = By M) = 2~T
Fa = K coslByd. Y ' F"a,CO:h ™ e -

Flxy 2 ) =0
W= < Felod, Ty ., F@ iy, R (oA, T = < "H"/il*-’!T,« ~{Y,

T: <x-0,y=~\, %~TN) ¢ { T, 2=, =1y =O

Tix—0) + (L—T) Lg-—\) + =D (- =0

T + 2~My —2 = 2-2T

Answer B
M - Ll—‘ﬁ)g-"&:;-: 2.~277

(zy, In{z + y)) where F' is a differentiable

Q.3 (14 pts) Suppose that f(z,y)
function whose first partial derivatives satisfy

F(0,)=3, F(0,1)=5.

Compute the rate of change of f in the direction of the vector {1,—1) at the point (0, ¢)

(Here e denotes the natural logarithm base.)
——M';:" I.u"
Then 81 =! R4 @ =

Let X =<i,~1> -
L = Flxu, Inbetd) Y o+ B Oy Inletyd) ..i:;ﬂ

e P g Ot ok B (X9 G ;ﬁé

L0 = FOH.0xHoh -5

- 2 5. ‘ — 5
e + . ,_.E

%
= {floe) , fyeoe) e <-L- -?9}

Lo s ROMe+Rob

Dy, FCo®) = VElow \%‘-'
W | |
pm < 5’e+ e) ,_._.. > < —L / —QP

{

(:.‘3€+ 5) L J (Ana@é

e | Be/n
a | - .

i




Q.4 (10 + 12 pts) Consider the function f(z,y) =«* +a+ 2™ P29

(a) Find and classify all critical poiﬂts of f.

O= 'Fx':—" x| E = H= "l:i
o= = 4y q4=0€

"\hc, on\y cevfiead  poltk e (7 /Q)-
A"'J-’- 'F';q,(, ﬂQ— i A"G" ‘ C""‘%‘h/o) .',“ A ""’“‘Q" > o 3
B -T‘;c =z 'ﬁdx’" O o ' Bz""ﬁc’ w8 LO
3 - = & \‘)D\S o LOCOO et etenury  value
Answer

cAR@ potars’  (F,0).
locon mie value ab (Z,0) .

(b) Using the method of Lagrange multxphels find the absolute maximum and
the absolute minimum of f on the disk

D={{y)|s"+y* <1}
Yor theteterior of B critleal pbs o (h °),

[ONEFIRSE S

Eioi‘?ﬁaht\c;U“ P*:Sa . Noae

Fc.?r" He boundaryy of D Gl xPagEsd

, SE"\" %(&(/\d): ?&7‘-\-3'1._-__}_‘
'T\’we )—%"‘th‘ﬂh -‘;uhcﬂc:m : -L(-Kc&_{,:RB = 'FCK(\AJ‘-f l 3&'63

O= Ly = Fetg, = @xH)+A-2x
D .___: LB _ QB_‘, hﬂ__"_’j e l[a‘:j -+ }1.- Q—ﬂ e s :)w"j C. '.2.'{"/1):::. O

O=n Ly = gy = gt | / \
= '

" A, = el
a "\ 2 2| e O
' - Al i =
Mo o
F@,0)= = -» Yhe dps. o R~ -
v (20) b value ' A e pene B
i —F(_-—\,O) = O 33»:'{,.\({?, L{
£ */03 = A
o _ 3 s e O\bg,mfﬂ?\ nswer
alps, M0 Nolve ¢ 3




. .
Q.5 (14 pts) Find the volume of the solid between the surface z = z? + y% — 2 and the
plane z = 0 over the triangular region in the zy-plane with vextices (0,0), (-1, 1), (~1,0).

2= xZy?-2 O ont ©

- SS GApf-2) A
o .

Vs Volutnz, =

C -y A
e - R~ o ®
V-.:;lgg -y dy X SLJ 4 - 5 L-—-o
- §(’m?..){r}~)(3~l' «’g) --O) d.x = (:)(%{.;g o+ X“)
e -] |
W 1 *.O,.le rhal) = % cull
o =
\:* f V= SS(:). gy dndy = 5@_,(, ~gx)[ ey
—';w X 0 -1
= S(z‘-“ 53'*\?’) (25 ltﬁz))dﬂ pnwer

) .
-2 4.1 5w = [~ - 5y WP 2 ousic units)
j(a Jr,* Yy (34%+% %)J) 2
© o (“J, _.35 ' '%/3 PORUS TN BT

O s
Q.6 (14 pts) Evaluate the iterated integral / } [1 + cos(z®)) dzdy.
[V} yus

(Hint: PFirst draw the region of integration,)

Ay = 2 Co
oy 5 § (A cos (D) dx dy = §§ (h cosxn) A
D va e
| 2 %3
SJ (1 cos D) dA = S f (+<:os(x“))d5 Ax
o © :
2 .
S (14cos () (3 0) Ix
O
Uz X4 4 , iA
Sune ddx 4+cas(u)d ~  Wrsiu
: 0 LU b
. ) Answer
= 6+snlle) 5 by + S| 6) - SNCIE; sInCl6)
' “ e —L, -

¥}
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Name : (F INHL) Section : ,
Btudent Ne Duration ¢ 118 minutes Q o [ k U z L/)
5 QUESTIONS ON 4 PAGES TOTAL 100 POINTS
1 2 ) 4 ] SHOW YOUR WORK ﬁ
i .
, S, i @) # 0.0
1. (10--8 pts) Given flzy) =
0, if (31 y) = (0: 0)'

(a) Find the set of points where f(z,y) is ﬂf{ﬁ““"“‘é Lleg) 2 0@ Ho of condhuns~
:F\Qr- (x‘.s) é ‘ Q‘QB ’ ‘5“& 1&#

(s o Crbons & o)

. Y 1o Llao) & L _.‘-?_',‘1_'.’.‘.‘?..2_
=lo Q ‘0= K | s |
ﬂ"" (Kt3> / Cxc_‘j )1 (00) Koty ﬁm
| | L) I-s.wlmar“))
shixg) _ fmn Sy (mx '::'ath u
.A\wi\ﬂ ke, . L\M ' - -
Ve, gemx¥ PR Wn) xleyt x990 Laax™ %P0 L%‘*‘7
M
Cyzmy) | ohis) ey et = mem
S QAW&“ eiqﬂdncls on M, &;w o f’*g“ ot .
;R-? [O/f).)z

L s not  cealawer ok O) .
? (b) Calculate fo(z,3) if it exists. Thqr L Cm'}ﬁ\nm o

3'0;.3(%3) (f‘?e-;"). .. LK Sh /Vg,)

For Q(c’:j)# (900 "et el =
. C)ﬁq'*:;.t)t

At Kegd= o) {’glo,a’l = B ﬁl&?)m-ﬁ’of_)_ Iwy, T _o

h« o} T Wio I

- = Y tostxy) Do) - X S%) 7 WL‘IQ# lae)
: 2.,(\.1{13)-;. o Q!.Je.ﬁl]?"

«:.3'_' !

Muhiddin Ugux

Sl
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2.. (747 pts) Find the limit, if exists. Otherwise, show that the limit does not exigt.

® (x-v%i-%.ﬂ) 28+
Y oou b gt
For all a)#op) we e Ysg+xX = T &1
. &) ':j ¥
éé ) [ xqH 4 et
4 \ g\ sSnee _,E:t_.x PR AR
(23 li%ﬁﬂg } )"\ .B;-) SC(ue.CaeThm} . ‘ mﬂ) )d‘ ©y \ x.hw'.!
ke |Sekr] =0.
@ (%ﬁ)—:»wp) as () -> (o) {ang) > o (1:3"
35 by J as (g >iee)
|
1 - e@H2-1) < ' o By septeere 'Thm, )
ol - .
) o FEF-T = 1-'-! "r“'"%i""{ ln  oep =C-

(%y\>loe

Lo 1 po ¥
3. £6+8 ptﬁl T .é/. f(z’y)dA:L l“ f(a:,y)dydz where f(wsﬂ) L m-

(a) Sketch tho region D,
I 4 3¢ ()

e Y=<
4

S

D={ (y) : € 4yse , oaxely

b

N g

<
PN

(b) Rewsite [ in dzdy order and evaluate it; —

P ady = fﬁ.\nﬂ‘%& -*-—’-[—*‘i-}c S
x:‘-§§ \p\(&) Y = w"' o A 2

£

Muhlddin Uguz
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4. (8484848 pts) Tet f(s,1) be a function with f{~1,8) = 0, fi(~1,3) = 2 and fa(~1,3) = 8.
(a) Find diroctional derivative of f(s,1) at the point {s,£) = (—1,3) in the direction of vector T = (3,4}.

D 243D T NST wilh 2 ,.‘..:_._;i :(9.—_&) e wH  os [ Wlas)
=1 B.‘,JFL-M&) VR3) T L LRHBLAHD DL ELD = =€ 5y

W l .-.%
{b) Find a linear appraximation for f(s,t) to approximate f(~1.06,2.97). P .08
#ksm Y Ll‘t“ e £ \2e) 4 £ (o) [s~ede &me? (&6) k= 2.9%
‘ ' - o 0;0 gg.-,-t ba:_,g
S pltes, 2ax) p 4 2. ko8] - 3(-0:03) .gtnr.sl-fo
v o w0, 4008 B ~0.0{ | ’? L 2
Pol-u772"3
(¢) Let g(z, 9, 2) = floyz,5* + y* + 2%). Find the gradient vector Vg(1,~1,1).
& , Wz K"R-yq‘ﬂ
X %] »g' Lek Uz Kj .
o / \,f Chk Lgate (o )D ) 1Y)

% (0 ,&_ ,{ \\q, @.Vg(zpu:);(&),(f.«-ﬂr?,53(b-fff>,3ll!,f,4)>

| - - (1 .rZ:'. =1
8.2 23 282 <283 ,>§x.ﬁ L~ 0) o A 13D 0 4 A3

3)‘ "Bf-l "ax 2 PK

9,2 29, 38 pu 2 2 3 Byl
“63“‘5—;% 'au-*'ag

o 0, 32 B o s l4-tD: A1 D HRID2: ~F
2% P4 VR W ED > v Uit = <= 08,-8>

(d) Find an equa.tion of tangent plane to the surface f (:z:yz z2y? +22) = 0 at the point (z,y,7) = {1,~1, 1)

L) o (D) A e R F

// V.ﬂ:: "ﬂﬂ ~§>
~% (x 0 —bg(j{-o §la-1? 0

"l‘:@nge««%- '?M Q""“QH‘"‘ e

"»,_-_.;‘ f}(I-_f-;j -f,é-.: 3

Mubldin Liguz
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5. (10-+10+4 pts) Let f(z,5) = e and D = {(z,y) : 2> +y* < 1]
(8) Find and clessify all critical points of f(z,y) in the'region {(z,y) : 2? + % <1}.

":y. =Y éyé {x=0 (@r—”‘-\w, _ '
T} T =<4, fyy =0 &5 %<0, y=0

Y
L£y=1& =2 L4=0 &{%=0
Y b | (0] io-the only CP

A‘J-“‘w ‘-"-31&-3:.’ E Lo
2.
Biafuy :.-e’f”*x&gy At (00) B-AC=] S0 % By Second derivative Test,
= = o | (99) 15 a saddte patart.

(b) Find the extreme values of f(,y) on the boundary {(z,y) : 2z* -y* == 1} by wsing Legrange multipliers

method.
Xy e

foy=e gy ==l | ThAT B ge’ ey =N Lok 297
() 4o = urx A=Y e '

T {2 o alag e piy=olw)

»N ’

(2)¥e = 3IAY  =>2A :.»é_e. 4 % _ .
ey 1 By (3) and L4) > wi=1 & xed

g ) =Hi ) g

L= U i el B relntrenn o

-? 2 {'1_ 2. $ onmbwwﬁq
.. L

v -?‘(.ifr"lrz)=l{'(’i£l LNz &" We raxdowo of £

Va.) o P ,
waundar =L LN (=l

P s () ()

{¢) Bxplain why does f(z,y) have absolute maximum and minimum on the region D7 Find these values,

L3

Sinte  Llxy) 16 entinueds on A desed ounded t;fgx‘m B, by Bxtreme

Volue Theofemn | i led albsolute mm{‘i"‘f\wlﬁ and mrtmam on b.

- .
jf:( sli—l -;.-i-) :"?'(di*i %’;) = ('fh" absolule maxivner wvalae

!\:( ’%_" ) -;-(.;;-'\ - Q( '1.2'_' :4‘"'5_'_"» = e¥t abtolde. mindvaenn value
Declaration of ﬁonasty: By sig;ﬁné below, I pledge that I will write this examination a8 my own work and without
the assigtance of others or the usage of unauthorized material or information. I understand thet possession of any kind
of electroni¢ device during the exam s prohibited. 1 also understoand thet not obeying the rulss of the examination
will result in immediate cancellation and disoiplinsry procedures.

Munlddin Uguz
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| Q.1) Gons1del the solid lying above the region R={(2,7): 0<2<1,0<y <z}

and below the s

a) Express zts volume as an iterated integral in the form f?

:By
14z

urface z = f(z,y) =

(# #(z,v)ds) dy.

XA

volume =

4 .
S Pl dx dy

Q 32-

b) Expresss its volume as an iterated integral in the form f?? ( f?? flz,y) d'y) de.

lq Y X

y=% iR

c) Compute its volume by using one of the iterated integrals you obtained in the prevmus

parts. 4
volume = S 5
o O

velime = 5 g Flxy) dy dx
X
o

1 e
2
Kz&j C‘ CIK = X \d cl,(
1+x" 2 (1 ex)
0 y=p
"' )Q?’ C‘ w= 'H“)ﬂ\"
X
= 5 2.(1+x"Y) du= hx*dx
Q
* 9 )
= 4 ,.,‘il...‘:‘* = J... Inu | = 1 a2 cabic uaite
§ W g ) 8
1

®
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Q.2) Let f(z,y) =€,
a) Determine and classify the critical points of f(z,y) in the open disc

D ={(z,y):2*+9* <1}, '
~%Y .
f=-ye "= 0 ® x=ysO x» The oy codical peoirk 15 (005,
‘PB=—X e-»xg = O
%Yy Ax (0,007 A=©Os Bam-l ;, (=0
Rl AC = A » O

A‘.’." 'FKK = H?‘ e

B= foy = - g xy €Y |
Cw= 'P«‘J‘ﬂ - XX Qmﬂﬂ (o0 s secld e Pc::'\‘f'\‘\“ .

b) Use the method of Lagrange multipliers to determine the extreme values of f(z, )

on the circle
C={(z,y):2"+¢" =1}

Let qluy) s x*ay™-L.

. oy
F=AT fu= Aax L (e = A2x
| g = O Ty=A8y - *“XQJ;/“LQ.&,‘
3 = O : Xg'r}ﬂl"‘ = @

. A=OD mdxEL :.-.DZ

= 2Ax%s g€ Y2 2240 = 2 20 = o
Kraf =@ =D D] = O

K :F’V'L'::
- -'1/ L . . 2“
mm&(é;i, ‘.fii;) = -?(_""E.‘ii‘é) o e 2 5 Yhe rn value | Hg»’g’:j;;‘
- ¥a-
Ple)=F(mii)= ¢

¢) Let R be the region given by R = {(z,y) : 2* +4* < 1}. Does f(z,y) have an
absolute maximum or minimum in R? Why? :

Tre fx[{\(j’ﬁnﬁ e ?‘.S commuans 90 the clased and bcuhded

I‘eg'i on R .

wte  maIx ewvd ey Cbhoobide rmim on R.

o

Thus £ lhos on alosol




P37

Q.3) Consider the function f(z,y) = #%y.
a) Sketch the level curves f(z,y) = . h2 Flz,y) =0, flz,y) =2 and flz,y) =4
£
-2

D ;
WS S S W |-
[ 2. 5 : Py

F20Q & *x=0 or =0
fz2 = y= = +——
b
}('l-

fely o Y=

b) Find the directional derivative of the function f (z,y) at the point (1,2) in the
direction of u = —3i —

g A ﬂd A 4"3;"’-{-\7’
Do £04,2) = WELL2Y o v = £ 22Xy 5 X770 —_—
L ' |1 K=l 5
9="
5 E-", 5

c) In what directions at the point (1,2), is the rate of change of f(z, y) maximum? Find
this maximum rate of change.
Let & be amy vector.

Defll2) = FFU2 “i:\w ]V@(‘h:ﬂ‘ms@ is oK uhen $§f¢i

The rake of change afF (4,2) s moxirmun in the direetien of  TE2) = Lid>.

The maximom ke of change ok U2 e | FEU2| =|ehils| = J157,
d) In what directions at the point (1,2), is the rate of change of f(z,y) zero? Why?
Let it= 2afs be q vt vector Se Phett a®pb=l .

D(Z_'F‘ (1,2) = %(4/&-) 2 ti, = dl}—}{y s L o> = La+b

,{ y
: - Cler 22

D;j{-'l{,l) = O = Loath =0 > o (LaYr=1 = \ ¥ R o =

be o b 4

'ﬂ"e directions are <f‘"‘ zms and <=, 4 s, w7
Vir 7
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Q.4)

Evaluate the following integrals.
MR |

———

P4 ‘ a2 In2. ) ,ﬂl ln'}_‘,
Uz x* dvs 2% dx
ctu::' Lxclx V- ..2-3.‘» = *Q'_.....g‘x X? et 4 1x+l
L. 1“7—- ' ‘ . ﬁmw*}r_ 3
ek ‘ n (1n2) (ln2)
Wu X dyvz 2%d% ’ h
C,U'.:Ch( N o ,..'?‘;:,
ina.

R

c) fol (/: cos(y )d’lj gg coslyd A = ? X cos ) clx; Oy
| Q0

s
<
3
»
x
-
o
N

T X A ) B=
a) | m——F—da o = + == )
) _/ x> + 2z — 8 K120 =% Ay K ~28 4+ l&@; w i i A

S 'Y
VT, P

4

YIS At

dw = S( 2 )clv- z ln\wflr\ £ .i In %2 « C
’3(%4—19 3(:&'2)

W owrok g X (mh AR 9, X X
b 20z 4 R Al Ao R2%AR T A L Xl 2
)/ic & \G\Q- tnﬂn i e CJX-

+C

a' .
2nlyD [ 5 sinh
G o TR
4
¢
iy
i
d
. ' X "
2 . 1 ‘
gt dyex = ST dn = volime (8) = v (lr Trz) Lg
0 0 R







