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On sayfa dahil, bu siav kagidinda toplam (11) sayfa vardur.
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soru 1 (Fourier Series Expansion)
\sagidaki fonksiyonun Fourier Seri a¢iliminini kullanarak, fonksiyonun A
x=2 degerindeki sayisal degerlerini hesaplaymiz. N =1 ve 3 i¢in fonks
erisinin grafigini yaklasik olarak ¢iziniz
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x-=2

fo<x=2
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Jsing the Fourier Series Expansion of the given function f(x), find the val

N=1,3 & 5 at the value of x=2. Also sketch the graph of f(x) for N=1 and 3
approximately
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oru 2 (Quarter Range Sine (QRS) and Quarter Range Cosine (QRC) Expansion)
sagidaki fonksiyon’un ceyrek siniis ve ceyrek kosiniis agimimlarini tiireterek ¢iziniz.
iziminiz —18 < x <18 araligini kapsamalidir.

_|3x if0<x<2
T®=10 ir22x<4

or the given function f(x) prepare a labeled sketch of the quarter range sine (QRS) and
uarter range cosine extension (QRC) of f(x) and derive the corresponding expansions. The

sketch should at least cover the interval —18 < x <18

3x if0<x<2
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0 if2<x<4
Cevap:
Quarter Range Sine (QRS)
|
|
/1-. \ / \
/1 \ / \ /
AT - “? 24 (;'_ji’ —J;- th 118
A\ S / AN /
e e 1
\ / /
£ ul
x !
Quarter Range Cosine (QRC)
\ / B \
\'/ \
e\ sl o8 - -1 Ve b 18 Mo b iy lglé"
‘ A, 3 . A S/ A '
l o
| /1) iR
4




_ TOBB EKONOMI VE TEKNOLOJi UNIVERSITESI

MAK 501 Engineering Mathematics — 2014 Fall
MIDTERM SOLUTION

Quartr-Range She  Expansion of fox)

o2
ey by sah%’f 0L x4 L
n:g;.
bp= 2
= — J‘_,l‘(x) si'q hiTx ol x ; o<
- 5y
Node +hac'(‘ L=y > aL=8
bn= 2_ j{m stn s dx = L j(z,osm X ofx +
&

x & 4o

9—
0 $'|’\ l_L‘A

2

\/\/—"——/

o
>

(e

o

§\°°

Fm:-—&i Cos AT 4 96 sia NT jrnh

luacr /Zangz, Cosine_ 'CKIDMSIO/\ o_)[ f
oo
| FC@:Z An cos NTx o< rc L
1 ﬂ:‘llzl_ ZL—
Ao 2
1Mz — /({(x)(:os"ﬂrx oz)< : o o ]
L e / 7
7L
o)
o ¢
= 2 (00 cos nmx g = L | [Gr)cosnmx e
‘(’o g z = ?

”___/V‘*f-’/
b
> —

(0).cos 'L?c(f] |

R A

|

Prepared by: Ece Ayli, Ali Farnoud, Mehmet A. Guler
\

~

October, 29, 2014




 TOBB EKONOMI VE TEKNOLOJi UNIVERSITESI

MAK 501 Engineering Mathematics — 2014 Fall

MIDTERM SOLUTION
2 2
3 A
Apa=s | # Cos RExJe 3 X(}_ﬁ)&‘n"ﬂf - ﬁ-) sta A0X)
FARNE TN \%‘8_’/ 2 Nt g p nt g
0 1 dVv °
:iJ_‘E.Sln“’r-t( i R
2| Ol
P e ik 08 24 e Al C“o Cos A0 L a6 ;
ntr Sh Wa* L{’ wam
Ep G RSN SR ONAAAET & & 5 sl W WA |

Prepared by: Ece Ay, Ali Farnoud, Mehmet A. Guler

October, 29, 2014




TOBB

KONOMI VE TEKNOLOJi
UNIVERSITESI

oru 3:

(Heat Equation)

ir gubuktaki sicaklik dagiliminin, u(x,¢) denklemi asagidaki gibidir

=]

i

ind the u(x,?) using separation of variables

o’u, —u, =0,
u(0,))=20, u (7,t)=3, (i.e., L=7r); 0<t<wo
Mz =0; 0<x<z

(O<x<L=ﬂ, 0<t<oo)

Degiskenlerine ayirma yontemini kullanarak u(x,7) ’yi bulunuz.

Consider the temperature field u(x,7) in arod.

o’u, —u, =0, (0<#< L=m, O<t<oo)
u(0,0)=20, u(m,r)=3, (ie, L=7);0<t<

u(x,00=0; 0<x<rx
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oru 4: (Laplace Equation)
egiskenlerine ayirma yontemini kullanarak sinir deger problemini ¢oziiniiz.

(a) Degiskenlere ayirdiktan sonra bulunan sabitin pozitif, negatif ve sifir olma durumlarini

a‘rastlrlnlz.

|
Ipucu: x’e bagh ¢oziimii X (x) = Ce™ + De™ varsayarak u(x,y) 1 sinirl olma

(Foundedness) sartin1 kullaniniz.
Viu=u,+u, =0 (0<x<w, 0<y<l)
u(x,0)=10, u, (x,)=0, (0<x<o)
u(0,y)=0, (0<y<l])
u(x,y) boundedas x—

|
Slolve the boundary value problem by using the method of seperation
(a) After seperating the variables, analyze the value of the constant for positive
zero values.
Viu=u,+u,=0 (0<x<ow, 0<y<l)
u(x,0)=10, u (x,1)=0, (O <% & oo)
| u0,y)=0, (0<y<l)

| u(x,y) boundedas x—> oo

, hegative and

I-Fint: Assume the solution of X(x)=Ce™ + De™ and use the boundedness condition of

u(x,y).
g
u, =)
1
‘ u=0 Viu=0
| — >
u=10 X

Cevap:
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50 ,0<O0<x
0) =
1 {0 <021

u(r,0) bounded as » — 0
u(r,0+2x)=u(r,0)

Consider the Dirichlet problem for circular disk. Find u(r,6)

1 1
- -
\Y% u_u”+—u’+r2 Uy =0

u(b,0)= f(0) , —0 <l <+w

2, _ 1 _
Viu=u,+—u, +—u, =0

2
r ¥

u(b,0)=f(0) , —0 <l <+w0

50 ,0<O<rx
)= |
7© {0 T<O<2r1

u(r,0) bounded as » — 0
u(r,0+2x)=u(r,0)

qevap:

soru 5: (Laplace Equation in polar coordinates)
1. Sekildeki Yuvarlak disk i¢in Dirichlet problem verilmistir. u(r,8) bulu

(0<r<b),0<r<b

(0<r<b),0<r<b

Inuz.
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