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Do not open the exam until you are told that you may 'b('gin.'
Siavin bagladig yitksek sesle soylenene kadar sayfayr ¢evirmeyin.

6.

. All bags, coats, books, notes, etc.

You will have G0 minutes to answer 2 questions from a
choice of 3, 1f 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 Lo it,

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

in English or in Turkish.

. You should write your student number on every page.

. If you wish to leave before the end of the exam, give

your exam script to an invigilator and leave the room
quictly. You may not leave in the final 10 minutes of
the exam,

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

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 investi-
gated according to the regulations of Yiiksckogretim
Kurumlan Ofrenci Disiplin Yonetmeligi.

Sinav suresi toplam 60 dakikadir. Sinavda 3 soru
sorulmugtur. Bu sorulardan 2 tanesim segerek cevap-
layimz. 2'den fazla soruyu cevaplarsanmiz, en yiksek
puam aldigimiz 2 sorunun cevaplan gegerh olacaktir, .

. Sorularin her bolumunun kag puan oldugu yanlaninda

belirtilmigtir.

. Tiim sorular ingilizee'dir. Cevaplanmzi Ingilizce yada

Tirkge verebilirsiniz.

4. (")grcnci numaranizi her sayfaya yaziniz.

. Sinav suresi sona ermeden sinavimz teslim edip

Gikmak isterseniz, sinav kagiudinizi gozetmenlerden
birine veriniz ve sinav salonundan sessizce Gikimiz.
Sinavin son 10 dakikasi iginde sinav salonundan
Ggikmaniz yasaktir

- Sinav esnasinda hesap makinesi, cep telefonu ve di-

ntal bigi aligvergi yapilan her tirlii malzemelerin
kullamims ile diger silgi, kalem, vb.

aligveriglerin
yapilmas: kesinlikle yasaktir.

- Ganta, palto, kitap ve ders notlarinz gibi esvalarimz

siralann  iizerinden  ve yanmmizdaki  sandalyeden
kaldinlmalidir. Sinav siiresince bu tir esyalan kullan-
maniz yasakur, bu nedenle ihtiyaciniz olacak hersevi
sinav baglamadan yanimiza aliniz.

- Her turli sinav, ve diger calismada, kopya-ceken-- -

veva kopya gekme girisiminde bulunan bir égrenci,
o sinav ya da galiymadan sifir (0) not alr
ve o ofrenci hakkinda Yuksekogretim
Ogrenci Disiplin Yonetmeligi hukimleri uy:
plin kovusturmas; yapihr. ‘

nig savilir,
Kurumlan
wrinca disi-
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Question 1 (Linear Equations ).

(a) 2 Find the general solution of
'_IE = y = tZ(,-t
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(b} [%p Check your answer to part (a) by calculatin gaandtd‘ V.
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{question I continued)

(¢} {5p] Now solve

¥ y(1) =
(3(-(,) = Q{ = {e 3
— e ) . — —l
So O=3(1)=c-—é'. So c-e.
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(26:? + 3zrsiny) + (zzcosy)ﬁ =0 (3)

Question 2 (Exact Equations). Consider

This equation is of the form M(z.y) + N(z.y)y’ = 0.

(a) [1p] Is this equation exact?
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(b) (4p] Calculate Zezfe apg X2ty
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(¢) [12p} Find an integrating factor p r) that solves !
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(2¢*” + 3z siny) + (z? -my)d—y =0 (4)

(d) [1p] Multiply (3) by the integrating factor that you found in part (c). [This new equation will
be called (4).)
A 4 . ]
v z i O
79(8 4 jSM«:))«f{I co$ ﬁ)jﬂ?‘ = ' (4)
(e) [4p] Show that (4) is exact?

[HINT: If (4) is n

xact, heny r answer to part (c) is probably wrong.|
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(f) [27p] Solve (4).
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Question 3 (Autonomous Equations). Consider the autonomous differential equation

dy 1 2 (5)
b A = —(y - 2)(y + 2)y*.
= fly) 3(y Ny +2)y
(n) [65p) Find all of the critical points of (5).
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(b) [12p) Sketch the graph of f(y) versus y.
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(c) (vp] Determine whether each critical point is asvmptotically stable, unstable or semistable.
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W o 1) = 2y -2+ 202

(d) (16p) Draw a direction field for (5).
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(10p] Sketeh 10 (or more) different solutions of (5).
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(question $ continued)

(5)

AJLaﬁ

AMmuew a CA.LL 0{0{'

LR L
\ 5 sho 3201

(197’2,0;-2 SLavu

LIU\V‘{ —P Siuce 5’=O>

AU 5, &
Acﬂcf}m s dC‘a{;{FL)

1Fm#%rm¢

lvlCofrfc or a\;gcﬂ{‘

50(«) Jiha: s ﬁ‘-(ASSumuj

4o gou%Q

i

=




