Fiz 122 2016-2017 Bahar 1. Vize 1 2 3 4 5 Toplam

Siire 90 dakikadir

Sinav sirasinda hesap makinasi kullanilmasi serbest, ancak alisverisi yasaktir. Sorular 20’ser puandir.
Gerekirse k=1/(4ne0)=9x10° N m?/C? olarak aliniz. Basarilar dileriz.

1) A total charge of 0.75 pC is distributed uniformly over a thin, semicircular wire of radius 5.0 cm. What is
the force on a charge of 0.30 uC located at the center of the circle? (k=1/(4me0)=9x10° N m?/C?)

Yarigap1 5,0 cm olan ince bir yarim-¢ember iistiine toplam 0,75 uC yiik diizgiin bir sekilde dagilmistir. Bu
¢emberin merkezine konan 0,30 pC’luk bir yiike etki eden kuvvet nedir? (k=1/(4me0)=9x10° N m?/C?)



2) Two thin concentric spherical shells of radii ryand r2 (r1 < r2) contain uniform
surface charge densities o; and a,, respectively. (Neglect the thickness of the
shells). Determine the electric field for

@0<r<ry, (Mri<r<r, (©)r> r. vt
(d) Under what conditions will E=0 forr > r; ?

(e) Under what conditionswillE=0forri<r<r,?

Iki ince esmerkezli kiiresel kabuklarin yarigaplari sirasiyla r1ve r2 (r1 < r2) ve yiik yogunluklari o, [ ve o,
dir. (Kabuklarin kalinliklarin1 ihmal ediniz). Verilen araliklar i¢in elektrik alanini hesaplayiz.
@o<r<ry, (b)ri<r<ry, ©r>r.

(d) Hangi kosullar altinda r > rz, E =0 olur?

(e) Hangi kosullar altinda ry <r <rz, E =0 olur?



2)

a)
b)

c)

b)
c)

Find the work required by an external agent to put two charges together as shown in the Figure.

Calculate the potential difference Vg- Va
If a particle (mass M and charge Q) is projected from point A towards point B and comes to rest at

point B, what was its initial velocity?
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Sekilde gosterildigi gibi iki yiikiin bir araya getirilmesi i¢in harici bir kaynak tarafindan yapilmasi
gerekli olan isi bulunuz.

A ve B noktalar1 arasindaki potansiyel farkin1 Vg-Va hasaplayiniz.

Eger bir pargacik (kiitlesi M ve yiki Q), A noktasindan B noktasina dogru yonlendirilir ve B
noktasinda durursa, baslangi¢ hizi nedir?



Sorul ) Sigalari C;=1,0 uF ve G,= 3,0 uF olan iki kondansator ayri ayri 100 V potansiyel farki altinda sekilde gosterildigi
gibi, pozitif plakalari a ve ¢, negatif plakalari b ve d noktalari tarafinda olacak sekilde, ters kutuplu olarak
yiklenmislerdir. S; ve S; anahtarlari kapatilinca;

a) ave b noktalari arasinda potansiyel farki nedir?
b) Ciinyukd nedir?
c) GCininyidkil nedir?

In figure, the capacitances are C;=1.0 uF ve C,= 3.0 pF, and both capacitors are charged to a potential difference of
V=100 V but with opposite polarity as shown. Switches S; and S, are now closed.

(a) What is now the potential difference between points a and b?
(b) What now is the charge on C;?
(c) What now is the charge on C,?
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2-) Kalinligi d ve dielektrik sabiti k olan bir dielektrik tabaka, plaka araligi D olan paralel plakali bir
kondansatoriin i¢ine yerlestirilmistir. Her bir plakanin alan1 A ise kondansatoriin sigasini hesaplayiniz.

A dielectrical slab of dielectric constant k and thickness d is placed between the plates of a parallel plate
capacitor with separation D. If the area of each capacitor is A, calculate the capacitance of this capacitor.

1. Three charges are arranged as shown in the figure . y
a) What is the net force on the charge at the origin (0, 0)? I P(OY)
b) What is the net force on the charge at the point (d, 0)? ’
c) Find the expression for the electric field along the
y — axis as a function of y in terms of the given parameters.
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1. Ug yiik sekilde gosterildigi gibi yerlestirilmistir.

a) Orijindeki (0,0) yuk tzerindeki net kuvvet nedir?
b) (d,0) noktasindaki yik tGzerindeki net kuvvet nedir?
c) vy ekseni Gizerindeki herhangi bir noktadaki elektrik alanin ifadesini verilen parametreler cinsinden bulunuz.



2. Yandaki sekilde es-eksenli iki sonsuz silindir kabuktan a yarigapl
olani tlizerinde toplam 31 boyca yiik yogunlugu, b yarigapli olan1 {izerinde
-4 boyca yiik yogunlugu vardir. Her ti¢ bolgede (r<a, a<r<b ve r>b)
elektrik alani bulunuz.

2. As shown in the figure, from the coaxial, infinitely long two cylindrical
shells, the one with the radius of a has the charge density of 34 in length, and
the other one with the radius of b has —4. Find the electric field in each of
three regions, (r<a, a<r<b ve r>b).




3. Sabitlenmis, ¢ap1 9,00 cm olan bir halkanin {izerinde diizgiin dagilmis +8,00 uC yiik bulunmaktadir.

(a) Kiitlesi 0,20 g ve iizerindeki yiik +5,00 nC olan noktasal kabul edilebilecek kadar minik bir topu ¢ok
uzaklardan halkanin merkezine, halkanin ekseni boyunca hareket ettirerek getirmek i¢in ne kadar is yapmak
gerekir?

(b) Bu sirada top, halkanin ekseni digindaki bir yoldan getirilse idi verdiginiz cevap degisir miydi?

(¢c) Top, halkanin merkezinde dengede iken ¢ok kiigiik bir miktar kaydirilirsa nasil bir hareket yapar,
kazanabilecegi son siirati nedir?

3. A ring of diameter 9.00 cm is fixed in place and carries a charge of +8.00 uC uniformly spread over its
circumference. (a) How much does it take to move a tiny +5.00 nC charged ball of mass 0.20 g from far
away to the center of the ring? (b) Is it necessary to take a path along the axis of the ring? Why? (c) If the
ball is slightly displaced from the center of the ring, what will it do and what is the maximum speed it will
reach.



4. Sekildeki devrede kondansatorler baslangicta yiiksiiz olup S
anahtar1 acik olarak devreye baglanmistir. Uygulanan potansiyel
farki Vap=+180 volttur. (a) Vcd potansiyel farkini bulunuz. (b) S
anahtar1 kapatildiktan sonra her bir kondansatordeki potansiyel
farki ne olur?

4. The capacitors in the figure are initially uncharged and are
connected, as in the diagram, with switch S open. The applied
potential difference is Vap=+180 V. (a) What is the potential
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difference Vcq? (b) What is the potential difference on each capacitor after the switch S is closed?



5. Plakalar1 arasinda hava olan paralel levhali bir kondansator, yiiklendikten sonra yiik kaybetmeksizin
yalitilmigtir. (a) Kondansatoriin levhalari arasina baglanan bir voltmetre 48,0 V gostermektedir. Plakalar
arasima hacmi tamamen dolduran bir dielektrik yerlestirildiginde ayn1 voltmetre 12,0 V gostermektedir.
Malzemenin dielektrik sabiti nedir? (b) Dielektrik malzemenin bir kismi ¢ikarilip aradaki hacmin sadece
ticte birini doldurur vaziyette kaldiginda voltmetre ne gosterir?

5. A parallel-plate capacitor with only air between the plates is charged by connecting it to a battery. The
capacitor is then disconnected from the battery, without any of the charge leaving the plates. (a) A voltmeter
reads 48.0 VV when placed across the capacitor. When a dielectric is inserted between the plates, completely
filling the space, the voltmeter reads 12.0 V. What is the dielectric constant of the material? (b) What will
the voltmeter read if the dielectric is pulled partway out so it fills only one-third of the space between the
plates?



6 (bonus soru). Kesik koni seklindeki bir iletkenin yapildigi malzemenin 6zdirenci p olarak verilmistir. Bu
kesik koninin alt ve iist yilizeyleri sirasiyla b ve a yarigapli dairelerdir ve cismin yiiksekligi h kadardir. Alt ve

Ust yuzey arasinda direncin p h/ ab ©ldugunu gosteriniz?

6. (bonus question) A material of resistivity p is formed into a solid, truncated cone of height h and radii a

and b at either end. Show that the resistance of the cone between the two flat end faces is ph/mb_



