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Stre: 120 dk.

Bu sorulardan 4
tanesini secerek

IMzA:

cevaplayimiz.

Do not open the exam until you are told that you may begin.
Simavin basgladig: yiiksek sesle sOylenene kadar sayfayi1 gcevirmeyin.

1. You will have 120 minutes to answer 4 questions from
a choice of 5. If you choose to answer more than 4 ques-
tions, then only your best 4 answers will be counted.

2. The points awarded for each part, of each question, are
stated next to it.

3. All of the questions are in English. You may answer in
English or in Turkish.

4. You must show your working for all questions.
5. Write your student number on every page.

6. This exam contains 12 pages. Check to see if any pages
are missing.

7. If you wish to leave before the end of the exam, give
your exam script to an invigilator and leave the room
quietly. You may not leave in the first 20 minutes, or
in the final 10 minutes, of the exam.

8. Calculators, mobile phones and any digital means of
communication are forbidden. The sharing of pens,
erasers or any other item between students is forbid-
den.

9. All bags, coats, books, notes, etc. must be placed away
from your desks and away from the seats next to you.
You may not access these during the exam. Take out
everything that you will need before the exam starts.

10. Any student found cheating or attempting to cheat will
receive a mark of zero (0), and will be investigated ac-
cording to the regulations of Yiiksekdgretim Kurumlar:
Ogrenci Disiplin Yonetmeligi.

10.

Simav siiresi toplam 120 dakikadir. Simavda 5 soru
sorulmusgtur. Bu sorulardan 4 tanesini segerek cevap-
layimiz. 4’den fazla soruyu cevaplarsaniz, en yiiksek
puani aldigimiz 4 sorunun cevaplar1 gegerli olacaktir.

Sorularin her boliimiiniin kag puan oldugu yanlarinda
belirtilmistir.

Tim sorular ingilizce’dir. Cevaplarinizi ingilizce yada
Tiirkge verebilirsiniz.

Sonuca ulagmak i¢in yaptiginiz iglemleri ayrintilariyla
gosteriniz.

Ogrenci numaranizi her sayfaya yaziniz.

Simav 12 sayfadan olugmaktadir. Liitfen eksik sayfa
olup olmadigini kontrol edin.

Sinav siiresi sona ermeden sinavinizi teslim edip
cikmak isterseniz, smav kagidinizi gézetmenlerden
birine veriniz ve smmav salonundan sessizce ¢ikiniz.
Smavin ilk 20 dakikas1 ve son 10 dakikas1 iginde sinav
salonundan ¢ikmaniz yasaktir.

Sinav esnasinda hesap makinesi, cep telefonu ve dijital
bilgi aligverisi yapilan her tiirlii malzemelerin kullanimi
ile diger silgi, kalem, vb. aligveriglerin yapilmasi kesin-
likle yasaktir.

Canta, palto, kitap ve ders notlariniz gibi esyalariniz
siralarin  lizerinden ve yanimizdaki sandalyeden
kaldirilmalidir. Sinav siiresince bu tiir egyalar: kullan-
maniz yasaktir, bu nedenle ihtiyaciniz olacak herseyi
sinav baglamadan yanniza aliniz.

Her tiirlii sinav, ve diger ¢alismada, kopya c¢eken veya
kopya g¢ekme girigsiminde bulunan bir 6grenci, o sinav
yva da ¢aligmadan sifir (0) not almig sayilir, ve o 6grenci
hakkinda Yiiksekogretim Kurumlar: Ogrenci Disiplin
Yonetmeligi hitkiimleri uyarinca disiplin kovugturmasi
yapilir.
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Formula Page

cosf = sin(g —0)
cos’0 +sin®0 =1
1+ tan® 0 = sec’ 0
1+ cot® 0 = cosec® 0
cos(A + B) = cos Acos B —sin Asin B
sin(A + B) = sin A cos B + cos Asin B
cos 20 = cos® 6 — sin® 0
sin 20 = 2sin 6 cos 6

1

cos® 6 = = (1 + cos 26)

.2
sin® 0 =

N — N

(1 — cos20)

2 =a%+b*>— 2abcosl

xr =rcosf
y =rsinf
2+ =2

x = psin¢cosf
y = psin ¢sin 0
zZ = pcos¢

p=+/22 +y2 + 22

cos0 =cos0° =1

sin0 =sin0° = 0

T °o_ 1
cos4—cos45 =7
P o__ 1
sin 7 = sin45 =7

LT AN° = 1
cos 5 = cos60” = 3
sin £ =sin60° = ?
cos 5 = cos90° =0
sin % =sin90° =1

4 sing = cosx

]

|
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dx
d o . .
J-cosx = —sinx .
tanx = 322 4 tanz = sec? x
cos T dx
Jtanz dz = In|secz| + C .
_ 1 d _ ® f]
SeCT = —- 45 secx = secxrtanx P‘
cos T T
[secz dz =1In|secz + tanz| 4+ C L
cotx = B2 2 cotz = — cosec? z g2
sin dx | Z
Jcotz dr =In|sinz| 4+ C -
cosecr = —— 4 cosecx = — cosec z cot :O
sin dx
[ cosecx dz = —In|cosecz + cot z| + C
d . —1x __ 1
S e T e o
d -1z __ a o=
@z tan g = gz -
B - E— M
dz a \:c\\/acQ—aQ m
. _ ef—e”® a — .
sinhz = <= - sinhz = coshz e
:O
x —x .
coshz = <£t¢— L coshz = sinhz
T
d xr _ x
Ee =€

Lloglz| =2

u\’ u'v —uv’
(E a V2
(fog) (x)=f (9(x) g (x)
—1\/ o 1
U@ = 5@
’ dl dy/dt
T dr dx/dt
d’y  dy'/dt
dz? dz/dt
/u dv:uvf/v du
d 8fdi af d7y

H(f) = foyy - fx2y
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A:/dA

dA = %ﬁ do

L:/ds

ds = \/dx? + dy?
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e= € where c=+vVa?—-b% or c=+Va?+b?
a
Az’ + Bey+Cy> + Dz + Ey+ F =0
discriminant = B> — 4AC

/ !l
=T COSx — Y SIno
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y=2a'sina+y cosa
A-C

t 200 =
cot 2« B

dA = dzdy = rdrdf = |J(u,v)| dudv
dV = dzxdydz = rdrdfdz = p2 sin ¢ dpdpdo
= |J(u, v, w)| dudvdw
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Soru 1 (Extrema and Saddle Points).
(a) [10p] Let f: R? — R be defined by
fla,y) =a* +y* + day

Find all the local maxima, local minima and saddle points of f.

O&RENCI No.
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(soru 1’in devama)

Let R =[1,3] x [-%, §] be the closed region shown below. Let g : R — R be defined by
g(w,y) = (4o — 2°) cosy.

(b) [15p] Find the absolute maximum and absolute minimum of g on R.

y
x| D C
4
R
X
1 3
T4 A B

4/12

ORNEKTIR  ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR

ORNEKTIR



ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR ORNEKTIR

ORNEKTIR

O&RENCI No.
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Soru 2 (Partial Derivatives, The Chain Rule and Directional Derivatives).

2
(a) [5p] Suppose that g(z,y) = ze™> . Calculate #3250%'

(b) [10p] Suppose that w = zy + yz + 2z where x = u+ v, y = u — v and z = uwv.
Use the Chain Rule to calculate

ow ow

8_u and %

(u)=(%,1) (u,0)=(5,1)
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(soru 2’nin devama)

(¢) nop] Let f(z,y) = ay+yz+xz, Py = (1,—1,2) and v = 3i+6j — 2k. Calculate the derivative
of f at the point Py in the direction v.

[HINT: v is not a unit vector.]
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a function F : D — R by F(x,y,2) = ——

[25p] Calculate the average value of F' on D.

[HINT: fJ/ZCOSCdC:]., fé"msinCdC:l, (;"/20032Cd§:%,'J/zsinzﬁdg‘:%,
3

JT/%cos¢cd¢ =2, [F/?sin® ¢ d¢ = 2, [[/?cos? ¢ d¢ = 3%, [T/?sint ¢ d¢ = 3%

3 '
J5/?eos® ¢ d¢ = &, [T/ 7 sin® Cd¢ = &, [T/ cos® ¢ dC = FF. [7/?sin® ¢ d¢ = 35 ]
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Soru 3 (Spherical Polar Coordinates). Let D C R? be the region enclosed by p = 2sin ¢. Define

p=2s€in¢

—

A
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(soru 8’iin devamai)

HILMANY ()

YLLMANY

YLLMANY O

HILMANY ()

HILMANY ()

YLLMANY
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Soru 4 (Lagrange Multipliers). Consider the ellipse

2 2
£+£:1.
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16

9

(a) [23p] Of all the rectangles that can fit inside the ellipse, use a Lagrange Multiplier to find

the width and the height of the rectangle with the biggest area.

(b) [2p] What is the area of this rectangle?

width

height




(soru 4’iin devamai)

HILMANY ()

YLLMANY

YLLMANY O

HILMANY ()

HILMANY ()

YLLMANY
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Soru 5 (Substitutions in Multiple Integrals). Let R be the region bounded by the ellipse

2 2
x
e v

2 2 L

where a > 0 and b > 0 are constants.

[25p] Use the transformation

r=arcosf and y=brsind,

//R (x2 + y2) dxdy.

to calculate

110




(soru 5’in devama)

HLLMANY ()

HLLMANY Q)

HILMANY Q)

HILMANY ()

YLLMANY)

HILMANY ()
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