PHYS 102: General Physics 2 KOC UNIVERSITY Spring Semester 2012
College of Sciences
Section 1 Quiz 4 08 March 2012

Closed book. No calculators are to be used for this quiz.
Quiz duration: 10 minutes

Name: Student ID: Signature:

A commercial coaxial (coax) cable has capacitance per unit length about 60 pF/m. If
the outer radius of the coax cable is about 15mm, (i) derive the capacitance per unit
Jength in relation to the dimensions of the cable; (ii) estimate the radius of the inner
core. (You may assume there is only air between the outer and the inner conductors
and take the permittivity constant as 10 pF/m. You may also take n=3, e =3.)

Ve hes e codiwe Ca 4 s codi ( [ oxdh %‘rh

- " \Q (ol
(L) sz \ b ale el 1y

/ Llen b@ ot b 4 b el e cbaic J.{H 1}1(;\%'7
R — . _ ., £ = 9 (roall Ol,k‘lwfég
S E-da :569: -5 D ’-C%j ¥ B gL, Ay
D
o L "
N = N\ E-dk = § E de o Y 0n (% )
oo Sa C Be. Ll F ;{1; Sl ( o

[ — — —_ ‘u 1 Eo
ot g bl = = & = 2,

o) C o fan@\ o 60 PF
)

5 2Ee - 60pT = %_E_/}/Q Pl = 56@%
T (6 o (%)



PHYS 102: General Physics 2 KOC UNIVERSITY Spring Semester 2012
College of Sciences

Section 2 Quiz 4 08 March 2012

Closed book. No calculators are to be used for this quiz.
Quiz duration: 10 minutes

Name: Student ID: Signature:

A simple model of an atom consists of electron clouds located far away from
positively charged nucleus. Ignore the nucleus and assume the electron cloud can be
considered as a spherical shell of radius ~100 pm (picometer,

pico = 0.000000000001). If some electrons jump to higher clouds, that you may
assume at infinitely far away, argue that the atom can be described as an isolated
spherical capacitor. (i) Derive the formula for the capacitance of an isolated spherical
capacitor; (ii) using your result estimate the capacitance of an atom. (You may take
the permittivity constant as 10 pF/m. You may also take n=3).
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PHYS 102: General Physics 2 KOC UNIVERSITY Spring Semester 2012
College of Sciences
Section 3 Quiz 4 08 March 2012

Closed book. No calculators are to be used for this quiz.
Quiz duration: 15 minutes

Name: Student ID: Signature:

Calculate the capacitance per unit length of a cable consisting of 4 coaxial cylinders
of radii a<b<c<d.
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PHYS 102: General Physics 2 KOC UNIVERSITY Spring Semester 2012
College of Sciences

Section 4 Quiz 4 08 March 2012

Closed book. No calculators are to be used for this quiz.
Quiz duration: 15 minutes

Name: Student ID: Signature:

Keys on a typical computer keyboard operate as parallel plate capacitors. Computer
can detect the changes in their capacitances to check if a key is pressed or not.
Assume each key is of area ~1 cm’ and they can be pressed from 5mm down to ~ 0.1
mm. Dielectric constant of the material that fills the capacitors is given to be ~ 4,
Calculate the change in the capacitance when a key is pressed. (You may take the
permittivity constant as 10 pF/m and neglect 0.1 nextto 5.)
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Name: Student ID: Signature:

A conducting layer of atmosphere, ionosphere, at about 60 km altitude surrounds
Earth. (i) Assume the ground and the ionosphere are perfect spherical conductors, and
calculate the capacitance. (ii) As the Earth has much larger radius than the altitude of
the layer, show that your result reduces to that of a parallel plate system. (iii) If the
potential difference between the ionosphere and the ground is about 6 MV, estimate
the energy stored in the earth-ionosphere capacitor. (You may take the permittivity
constant as 10 pF/m. You may also take n=3).
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