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questions.

Do not open the exam until you are told that you may begin.
Sinavin basladig1 yiiksek sesle soylenene kadar sayfayi ¢evirmeyin.

You will have 90 minutes.

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

All of the questions are in English. You must answer in English.
You must show your working for all questions.
This exam contains 4 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.

Switch your mobile phone off and seal it in the envelope provided. Do
not open your envelope until the exam is finished or you have left the
room.

All communication between students, either verbally or non-verbally,
is strictly forbidden. Students who finish early must leave the room
without communicating with other students.

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

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 dur-
ing 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 according to the regulations of
Yiiksekogretim Kurumlarr Ogrenci Disiplin Yonetmeligi.

10.

11.

. Sinav siiresi toplam 90 dakikadir.

. Sorularin her béliimiiniin kag puan oldugu yanlarinda belirtilmistir.
. Tlm sorular ingilizce’din Cevaplarinizi ingilizce veriniz.

. Sonuca ulagmak igin yaptigimz iglemleri ayrintilariyla gosteriniz.

. Simav 4 sayfadan olugmaktadir. Liitfen eksik sayfa olup olmadigini kon-

trol edin.

. Sinav siiresi sona ermeden sinavinizi teslim edip gikmak isterseniz, sinav

kagidinizi gézetmenlerden birine veriniz ve sinav salonundan sessizce
¢ikimiz. Sinavin ilk 20 dakikas1 ve son 10 dakikas: iginde sinav salonun-
dan gikmaniz yasaktir.

. Cep telefonunuzu kapatimz ve size verilen zarfin igine koyunuz. Zarfi,

sinav siiresi bitene kadar ya da smmav salonundan ¢ikana kadar
agmayiniz.

. Smav esnasinda Ogrenciler arasinda, sozli ya da sézsiiz, her tirla

iletisim kesinlikle yasaktir. Sinavini erken bitiren Ogrenciler, diger
ogrencilerle hig bir gekilde iletisim kurmadan sessizce siniftan ¢gikmalidir.

. Smmav esnasinda hesap makinesi, cep telefonu ve dijital bilgi aligverisi

yapilan her tiirlii malzemelerin kullanimi ile diger silgi, kalem, vb.
aligveriglerin yapilmasi kesinlikle yasaktir.

Canta, palto, kitap ve ders notlariniz gibi egyalariniz siralarin iizerinden
ve yammnizdaki sandalyeden kaldirilmalidir. Sinav siiresince bu tir
egyalar1 kullanmaniz yasaktir, bu nedenle ihtiyaciniz olacak herseyi
sinav baglamadan yaniniza aliniz.

Her tiirlii sinav, ve diger c¢aligmada, kopya ¢eken veya kopya g¢ekme
girisiminde bulunan bir 6grenci, o sinav ya da ¢aligmadan sifir (0) not
almig sayilir, ve o 6grenci hakkinda Yiiksekogretim Kurumlar: Ogrcnci
Disiplin Yonetmeligi hiikiimleri uyarinca disiplin kovusturmasi yapilir.
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Question 1 (Probability) A bag contains 20 balls numbered | Question 2 (Graph Theory)
from 1 to 20. Two balls are chosen at random from the bag

and the difference between these two numbers is calculated. For | (&) [10pts] Let V = {a,b,c,d,e} and FE =
example, the difference between 3 and 17 is |3 — 17| = 14. {e1,e2,¢e3,¢e4,€5,¢€5,e7} where e; = (a,b), ea = (c,b),
es = (¢,d), es = (a,¢), es = (d,d), es = (a,c) and
(a). [8pts] In how many different ways can we select two balls e7 = (b,e). Draw the (undirected) graph G = (V, E).
with a difference of 127 [Vertices a, ¢ and d are drawn below. You must decide where to place
b and e.]

We can choose balls that differ by 12 in the follow-
ing ways: (1,13), (2,14), (3,15), ..., (8,20), (20,8),
(19,7), (18,6), ...and (13,1). So the answer is that
there are 16 ways for the difference to be equal to 12.

(b). 12pts] What is the probability that the difference between
the two numbers selected is not 127

First we will calculate P(A), the probability that the
difference is 12. Then we will calculate 1 — P(A)
There are 5, P, = f—g: =20 - 19 = 380 ways of choos-
ing 2 balls from 20 balls (if the order is important).
From part (a), we know that 16 of these ways give a
difference of 12. Hence

16 4
PA)=—=—.

380 95
[Note: If you decide that the order of the balls is not
important, then you have 20% which is also equal to
4
95
It follows that the probability that the balls do not
differ by 12 is

(b) [10pts] Consider the graph above. Does this graph contain
an Eulerian trail? If “yes”, give an example of an Eu-
lerian trail in that graph. If “no”, explain how we know
that it does not contain an Eulerian trail.

This graph does not contain an Eulerian trail since
vertices b, ¢, d and e have odd degree.




Question 3 (Lines) [20pts] Find the distance from the point
S5(2,3,4) to thelinex =3 —t, y=4—1t, z2=5+2t.

—1+

Question 4 (Calculus) [20pts] Calculate the total area be-

tween the curve y = 2z? and the curve y = z* — 222 for
The point P(3,4,5) lies on the line. The line is o< <9
p#a;allel to the vector v. = —i — j + 2k. Note that o
SP =1+ j+ k. We calculate that We caletlate that
i j k 2
SPxv=|1 1 1|=3i—3 totalarea:/ 222 — (2t — 22?) dx
-1 -1 2 s
. 2 4
and that the distance from the point to the line is =2 /0 42" — 2" dz
512
4 o}
; Hﬁxv” 32 1 (—3)2 —9 {3963_:65}
pr— pu— 0
(vl V(=124 (-1)2 + 22
=2 1 8 52 0-0
v Ve v _ 18
15

3/a



Question 5 (Calculus)

(a) [7pts] Find /330(952 —99)1%0 gz

Let u = 22 — 99. Then we have that du = Z—;dm = 22 dx and %du = x dx. It follows that

3u(2? — 99)1 dy = 3 [ w1 du = 2 "N o 22— 99yt 4
) T2\ 101 202 ’

(b) [7pts] Find Z—Z if y = cosec(52% — 3).

Let w = 522 — 3. Then

dy dydu (d d 9 - . _ . 2 2
T dude (du cosec u) <dm(5x 3) | = (— cosecucotu) (10z) = —10x cosec(5x* — 3) cot(5x — 3)

by the Chain Rule.

(c) [6pts) Find f”(0) if f(x) = zsinz.

We calculate that

f(x) =v'v+u = (x) sinz + z(sinz) =sinz + x cosx

" (x) = (sinz) + (z) cosz + z(cosz) = cosz + cosx — xsinz = 2cosx — rsinz

and

77(0) =2cos0 — 0sin0 = 2

by the product rule.




