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’Do not open the next page until you are told that the exam has started.

1. You will have 120 minutes to answer 4 questions from a choice of 5 . If you choose to answer more than
4 questions, 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. 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 final 10 minutes of the exam.

5. Calculators, and any digital means of communication (USB sticks, mobile telephones, etc) are forbidden.
The sharing of pens, erasers or any other item between students is forbidden.

6. 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 Yiiksekogretim Kurumlar: Ogrenci Disiplin Yo6netmeligi.

’Slnavm basladigi yiiksek sesle sOylenene kadar sayfayi ¢evirmeyin.

1. Sinav siiresi toplam 120 dakikadir. Sinavda 5 soru sorulmusgtur. Bu sorulardan 4 tanesini secerek
cevaplaymiz. 4’den fazla soruyu cevaplarsaniz, en yiiksek puani aldiginiz 4 sorunun cevaplar: gegerli
olacaktur.

2. Sorularin her boliimiiniin kag puan oldugu yanlarinda belirtilmigtir.
3. Tiim sorular ingilizce’dir. Cevaplarinizi ingilizce yada Tiirkge verebilirsiniz.

4. Simav siiresi sona ermeden smavinzi teslim edip ¢ikmak isterseniz, sinav kagidinizi gézetmenlerden
birine veriniz ve smav salonundan sessizce gikiniz. Simavin son 10 dakikasi iginde sinav salonundan
¢gikmaniz yasaktir.

5. Smav esnasinda dijital bilgi aligverisi yapilan her tiirli malzemelerin (USB bellek, cep telefonu vb.)
kullanimi ile diger silgi, kalem, vb. aligveriglerin yapilmas: kesinlikle yasaktir.

6. Her tirli sinav, ve diger galigmada, kopya g¢eken veya kopya ¢ekme girigsiminde bulunan bir 6grenci,
o smav ya da galismadan sifir (0) not almig sayilir, ve o 6grenci hakkinda Yiiksekogretim Kurumlari
Ogrenci Disiplin Yoénetmeligi hiikiimleri uyarinca disiplin kovusturmasi yapilir.
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Question 1 (Second Order Linear Differential Equations). Solve

y" — by + 6y = e cos 2t + (3t + 4)
y(0) =1
y'(0) =0.

You will be given points for the following:
e [7 points] Finding the general solution of the homogeneous equation 3" — 5y + 6y = 0.
e [7 points] Finding a particular solution to y” — 5y’ + 6y = e’ cos 2t.
e [7 points] Finding a particular solution to y” — 5y’ + 6y = (3t + 4).

(
[ ]

e [2 points] Writing down the general solution of the nonhomogeneous differential equation.
[ ]

2 points] Using the initial conditions to find the solution to the initial value problem.
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Question 2 (Reduction of Order).

(a) [2 points] Consider ,
d d
t2ﬁg+3td—i’+y=0, t>0.

Show that y;(t) = t~! is a solution of this differential equation.

(b) [15 points] Using the method of reduction of order, find a second solution y2(t) of (1).



(c) [4 points] Show that y; and y, are linearly independent.

(d) [4 points| Solve

y(1) =3

d? d
P +3tE +y=0,
y' (1) =1+V3.

t>0

PRACTICE EXAM

PRACTICE EXAM PRACTICE EXAM



PRACTICE EXAM

PRACTICE EXAM PRACTICE EXAM

ADI SOYADI

Question 3 (Exact First Order Differential Equations). Consider

(2x+3>+<2_2>dyzo
Yy y) dz

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

(a) [2 points| Is this equation exact?

(b) [3 points] Calculate M"’]:,N“ and N“”A_&My.

(c) [8 points] If (MyJ;N’”> is a function only of z, then find an integrating factor u(z) that solves

Pl = (e ) nlo

OR if (N”‘&My) is a function only of y, then find an integrating factor u(y) that solves

Bt = (T )



(d) [2 points] Multiply equation (2) by the integrating factor that you found in part (c). Is the

equation now exact?

(e) [8 points] Solve the equation that you wrote in part (d).

(f) [2 points] Now solve

PRACTICE EXAM

PRACTICE EXAM PRACTICE EXAM



PRACTICE EXAM

PRACTICE EXAM PRACTICE EXAM

Question 4 (Systems of Equations).

, (=21
X = _5 4 X,

(a) [10 points] Solve

(b) [2 points] How does the solution behave as t — co?

ADI SOYADI



(¢) [11 points] Solve

(d) [2 points] How does the solution behave as ¢t — co?
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Question 5 (Variation of Parameters).
Consider the following method of solving the general linear equation of first order:

Y 4+ p(t)y = g(t). (3)

(a) [ points] If g(¢t) = 0, show that the solution is

y(t) = Aexp [— / p(t)dt] ,

where A is a constant.

(b) [10 points] If g(¢) is not identically zero, assume that the solution is of the form

y(t) = A(t) exp { / p(t)dt} , ()

where A is now a function of ¢. By substituting for y in equation (3), show that A(¢) must
satisfy the condition

A(1) = g(t) exp [+ / p(t)dt} . (5)

11



(c) [10 points] Using (4) and (5) show that the solution to (3) is

_ [ uls)g(s)ds +

y(t) 1u(t)

where

) = exo | [t
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