Odev 7

1) Asagida kartezyen koordinat sisteminde verilen noktalar kiiresel koordinat sistemine gevirin.
0: x ekseni ile aradaki aci. ¢:z ekseni ile aradaki acidir.

X _|ylz |p|O]¢
P 10 [6]5
P10 |7]-5
Py|-10]5]-5

Cozum: A=6, B=7
Pr1)Kartezyen Koordinatlarda x=10, y=6, z=5

Kuresel Korrdinatlara cevirin

p= /22 +y2 + 22 =102 + 62 + 52 = 12.69

¢ = arccos(z/p) = arccos(5/12.69) = 66.79

= !’J.'J"f.'.tf}.ﬂ,'_';i_ = % = 30.96
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Pr1)Kartezyen Koordinatlarda x=10, y=7, z=-5

Kuresel Korrdinatlara cevirin

p = \/:::2-{— Y2 + 22 = /102 + 72 — 52 = 13.19

¢ = arccos(z/p) = arccos(—5/13.19) = 112.27

f = u.'r'ctu.'n,fi’i_ = 15 =34.99
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Pr1)Kartezyen Koordinatlarda x=-10, y=5, z=-5

Kuresel Korrdinatlara cevirin

p= /22 4+ 12+ 22 = /102 + 52 — 52 = 12.25

o® = arccos(z/p) = arcecos(—5/12.25) = 114.09

0 = arctan? = -5 = 153.43

2) Asagida kiiresel koordinat sisteminde verilen noktalar1 kartezyen koordinat sistemine ¢evirin.
0: x ekseni ile aradaki aci. ¢:z ekseni ile aradaki acidir.

p | O o |x|y|z
P, | 10|60 |45




P, | 10120 | 120
P3| 10| -30 | 60
Cozum:

Prl)Kuresel Koordinatlarda p = 10, ¢ = 45

6 = 60 kartezyan Korrdinatlara cevirin

z = pcos(¢) = 10* cos(45) = 7.07

x = psin(¢) cos(f) = 10 * sin(45) * cos(60) = 3.54
y = psin(¢)sin(f#) = 10 * sin(45) * sin(60) = 6.12
veya

r = psin(¢) = 10=#sin(45) = 7.07

r=rcos(f) = T7.07=*cos(60) = 3.54

y = rsin(f) = 7.07 *sin(60) = 6.12

Pr1)Kuresel Koordinatlarda p = 10, ¢ = 120

6 = 120 kartezyan Korrdinatlara cevirin

z = pcos(¢p) = 10#* cos(120) = -5

r = psin(¢) cos(f#) = 10 *sin(120) * cos(120) = —4.33
y = psin(¢@) sin(f) = 10 * sin(120) * sin(120) = 7.5
veya

r = psin(¢) = 10*sin(120) = 8.66

r = rcos(f) = 8.66*cos(120) = —4.33

y = rsin(f#) = 8.66*sin(120) = 7.5
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Prl)Kuresel Koordinatlarda p = 10, ¢ = 60

0 = —30 kartezyan Korrdinatlara cevirin

z = pcos(@) = 10=%cos(60) =5

x = psin(@) cos(f#) = 10 *sin(60) * cos(—30) = 7.5

y = psin(@) sin(f) = 10 * sin(60) * sin(—30) = —4.33
veya

r = psin(¢) = 10 sin(60) = 8.66

x = rcos(f) = 8.66%cos(—30)=7T7.5

y = rsin(f) = 8.66 * sin(—30) = —4.33

3)Sekildeki tarali bolgeye x=u+2v, y=u-v doniisiimii uygulaniyor. tarali bolge u-v koordinat sisteminde hangi
bolgeye doniisiir. u-v koordinat sisteminde tarali bolgenin olusturdugu bélgeyi ¢izin.

Ay

y=E

y:

X= x=F

Cozum F=12, E=15

x=5 — x=utv — 5=utv —»v=-ut5
x=12 — x=utv — 12 =ut+v —Hv=-ut+l2
y=4 — y=u-v — 4 =u-v —v=u-4

y=15 - y=u-v — 15 =u-v —v=u-15



\
v=-ut5 \

/

4)Asagidaki integralleri ¢oziin.

4 X y=4 x=Hy
a) X_L y_J;}xxydydx b) yJ:Z X_nydxdy

Cozum G=3, H=5
Pr1)Asagidaki Integrali Hesaplayin

4 2
J:IZE j;;: Ar (:’ry )dy UT:I:

Cozum: Integrali asagidaki sira ile cozebiliriz

4 ..'2
[f!__g (f; 4 (:r?,r)dy) da:} (1)
Once ﬁ )dy integralini hesapla
,ﬁ;:ﬁ.(ﬂ?y )dy =

s (ay)dy = [(1/2)zy?] 525,
[ (1/2)2(2?)?] — [+(1/2)z(3z)?]
= [(1/2)z°] - [(9/2)2"]
= (1/2)z® — (9/2)z3

Bu ifadeyi (1)de yerine koyalim

[, (/22" - (9/2)a%) dz]  (2)



[1,(....)dx integralini hesapla

[A,((1/2)2° — (9/2)a®)dz =?

[a((1/2)s" —(9/2 )de = [(1/12)z° — (9/8)z%]|,
= [+(1/12)(4)° - (9/8)(4)"] — [+(1/12)(2)° - (9/8)(2)"]

=[(160/3)]-[-(38/3)]

=66

=66
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Pr1)Asagidaki Integrali Hesaplayin

fJ_q i U (zy)dz dy

Cozum: Integrali asagidaki sira ile cozebiliriz

[f: 2 (fffy(:ru)ﬂfir) dy} (1)

Once Jf‘ Y (....)dz integralini hesapla

[ (zy)de = [(1/2)x%y] [,

= [+(1/2) (5y)*y] — [+(1/2)(y)y]
= [(25/2)y°] - [(1/2)y°]

= 12¢°

Bu ifadeyi (1)de yerine koyalim

L 200 @y @



4

— )

4 i
[—2(12¢%)dy =7

(125 dy = [(12/4)9"]|3—
= [+(12/4)(4)"] - [+(12/4)(2)"]

(....)dy integralini hesapla

=

=[768]-[48]
=720

=720

5)Bir f(x,y) fonksiyonunun sekilde cizilen W bolgesi uzerinde integrali alinacaktir. Integrali yazin.

4
10 ym xe
5 [ ] fxy) dw
T y=... X=
A
Cozum
y=10 x=.(y+4)/]
f(x,y) dxdy
y=5 x=y/J

2

6)Bir f(x,y) fonksiyonunun sekilde cizilen W bolgesi uzerinde integrali alinacaktir. a) Integrali yazin. b) integrali
hesaplayin.

v

Cozum
x=10 y=—Kx+10

f(x,y) dydx

x=6 y=—Kx+5

7)a) f(x,y) =x+y fonksiyonunun sekilde cizilen W bolgesi uzerinde integrali yazin. b)integrali hesaplayn.



y=-3x2+5

Cozum: 3x%-10=-3x*+14 — 6x°=24 — x=+2

x=2  y==3x%-10

(x+y) dydx

x=-2 y=-3x2+14
Pr1)Asagidaki Integrali Hesaplayin

2 322 —10
)l ye— 322 vyl +y)dy dx

Cozum: Integrali asagidaki sira ile cozebiliriz

[f,f:_g (ﬁf_r;i“ W@+ y) dy) rir} (1)

Once ﬁ 1{] 14 (e )dy integralini hesapla

3210
fu— sz 1al® + Y)dy =7

32 —10 3
s ma(® + y)dy = [oy + (1/2)y?] P20

y=—3xr24+14
= [+z(3z% — 10) + (1/2)(32%? — 10)?] — [+z(—32% + 14) +

— 30z + 50] —
= 6a° — 24z + 1222 — 48

+ (1/2)(—3x% + 14)?]

= [3z® — 10z + (9/2)=z* [—32® + 14z + (9/2)z* — 4222 + 98]

Bu ifadeyi (1)de yerine koyalim

[ [2 (62 — 24z + 1242 — 48) nfa:} (2)



o ,2__2(....)r}’;;; integralini hesapla

J2 ,(62° — 24z + 122° — 48)dx =?

J2 (623 — 24z + 122 — 48)dx = [(6/4)z* — (24/2)z® + (12/3)z° — 482]|2__,

= [+(6/4)(2)" — (24/2)(2)° + (12/3)(2)° — 48(2)] — [+(6/4)(~2)" — (24/2)(~2)> + (12/3)(~2)* — 48(~2)]
=[-88]-[40]

=-128

=-128



