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Sinav sorularindan 2
tanesini secerek

IMZA:

cevaplayiniz.

Do not open the exam until you are told that you may begin.
Sinavin basladig: yiiksek sesle soylenene kadar sayfayi ¢evirmeyin.

. You will have 60 minutes to answer 2 questions from a
choice of 3. If you choose to answer more than 2 ques-
tions, then only your best 2 answers will be counted.

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

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

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

. This exam contains 8 pages. Check to see if any pages
are missing.

. 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.

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.

. 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.

. 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.

Sinav siiresi toplam 60 dakikadir. Sinavda 3 soru
sorulmustur. Bu sorulardan 2 tanesini segerek cevap-
layimmiz. 2’den fazla soruyu cevaplarsamz, en yiiksek
puanm aldiginiz 2 sorunun cevaplari gegerli olacaktir.

Sorularin her boliimiiniin ka¢ 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 8 sayfadan olugmaktadir. Liitfen eksik sayfa olup
olmadigini kontrol edin.

Sinav stresi sona ermeden smavinmizi teslim edip
cikmak isterseniz, smmav kagidinizi goézetmenlerden
birine veriniz ve smmav salonundan sessizce g¢ikiniz.
Sinavin ilk 20 dakikas1 ve son 10 dakikas: iginde sinav
salonundan ¢ikmamz yasaktir.

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

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

Her tiirli sinav, ve diger ¢aligsmada, kopya ¢eken veya
kopya gekme girisiminde bulunan bir 6grenci, o smav
ya da ¢aligmadan sifir (0) not almig sayilir, ve o 6grenci
hakkinda Yiiksekogretim Kurumlar: égrenci Disiplin
Yonetmeligi hiitkiimleri uyarinca disiplin kovusturmasi
yapilir.
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Formula Page

. (T
cosf = sin (5 - 0)
cos> 0 +sin® 0 =1
1+ tan® 6 = sec” 0
1+ cot® 6 = cosec® §
cos(A + B) = cos Acos B — sin Asin B
sin(A + B) = sin A cos B + cos Asin B
cos 20 = cos® § —sin” 0

sin 260 = 2sin 0 cos 0

1

cos® 6 = = (1 + cos 26)

N N

sin? 0 = = (1 — cos 20)

2 =a%+b*>— 2abcosl

cos0 =cos0° =1

sin0 =sin0° = 0

T _ °o_ 1
cos 7 =cos45” = 7
P o__ 1
sin 7 =sin45" = 72

T o __ 1
cos 3 = cos60” = 3
sin & = sin 60° :?
cos 5 = cos90° =0
sin % =sin90° =1

(fog) (x) = [ (9(x) g’ (z)
—1y/ _ 1
U™ @ = 7@y
u dv = uv — /v du
d _0fds  ofdy

@/ @) =507 dy dt

tanx =

secTr =

cotx =

cosecr =

sinhx =

coshzx =

sinx
cos x

cos T

cosx
sin

_1
sin
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s SINX = COST
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d _ .

Az COST = —SsInx

T

di tanx = sec® z
T

Jtanz dz = log [secz| + C

di secr = secxtanx
X

[ secz dx = log|secx + tanz| + C

di cotxz = — cosec’ x
T

J cotz dz =log|sinz| + C

d

7. cosecT = — cosec T cot T

[ cosecx dz = —log |cosecx + cot x| + C

d :.—1x __ 1

Loz = 1 o
o =

d -1z _ a F

@tan a = a2+zz M

d -1z a m

Tsec L= —~_A——

ds @7 Joly/o2—a2 Z.

di sinha = coshz O

x .

dicosh:c:sinhx
xT

d = __ _x

Ee =e€
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Soru 1 (Separable ODEs)

(a) [25p] Draw a direction field for the equation

dy _ xy
de 2~
[HINT: I want to see 169 arrows — one on every dot, and one on every mark on the axes.]
)
3 —]
2 -
1 —
T i T i T i i T i T
-3 -2 -1 1 2
14
—9 ]
—3

OG&RENCI NoO.

PEeER 0K

38




(b) [15p] Find the general solution to

(c) [5p] Solve

y(z) =

(d) [5p] Let y(z) denote your answer to part (c). Calculate y'(z) and ay(z).

(soru 1’in devama)
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Soru 2 (Autonomous Equations) Consider the autonomous differential equation

Yy _
i cos(my). (2)
This equation is of the form 3’ = f(y), with f(y) = cos(my).

(a) [10p] Find all of the critical points of (2).

(b) [10p] Sketch the graph of f(y) versus y.

(¢) [10p] Determine whether each critical point is asymptotically stable, unstable or semistable.
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/s

W cos(my)

dt
(d) [20p] Sketch 10 (or more) different solutions of (2).

yk
2 4

(soru 2’nin devama)
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Soru 3 (Linear Equations)

(a) [10p] Calculate
d

1, .
T <—§e (Slnt—l—cost)> .

Suppose that the differentiable function y : [0,00) — R satisfies the following 3 conditions:
(i) v —y =1+ 3sint

(i) y(0) = wo

(iii) —oo < tliglo f(t) < o0

(b) [40p] Find yo € R.
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(soru 8’iin devama)
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