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[ZCT 307E]

Plot an expermmental graph of specific heat C, versus temperature (Show all the
physical parameters on the graph) of a typical solid Explan the failure of the
classical law on the basis of Debye’s model
[Surihkan graf eksperimen haba spesifik C, lawan suhu bag: pepejal tiptkal
Jelaskan kegagalan hukum klasik berdasarkan model Debye]

(15/100)

The specific heat of diamond at 20 °K 1s 2 45 joule kmol 'kelvin” Calculate the
highest lattice frequency mvoled m the Debye theory
[Haba tentu berhan pada 20°K adalah 2 45 joule kmol ™ kelvin™ Hitung frekuens:
kekis1 tertingg1 dalam theory Debye]

(10/100)

Discuss how Sommerfeld quantum theory of free electrons explamn the failure of
the classical theory pertaining to the specific heat of solid
[Bincangkan bagaimana theory kuantum Sommerfeld menjelaskan kegagalan teort
klasik berkaitan haba tentu pepejal]

(15/100)

State the nature of the Fermu distribution function (plot the required graph ) How
does 1t vanes with temperature?
[Nyatakan sifat fungs: taburan Fermi (surthkan graph yang bersesuaian)
Bagaimanakah 1anya berubah terhadap suhu?]

(10/100)

(@  The equation below 1s derived from the Kromg-Penney Model for an
electron 1 a pertodic field
[Dar: model Kronig-Penney persamaan berikut telah diterbitkan]

P Sin g + cos aa = cos ka
aa
where [di mana] P = mV;ba and [dan] o> =£’%€
h h
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[ZCT 307E]

)] Explain the physical meaming of all the terms 1n the equation
above
[Jelaskan maksud fizikal bag1 semua sebutan persamaan di atas |

(u)  Plot a graph of P Smae
aa

+cosaa versus aa Discuss what you can

deduce from the graph

[Plot graf P22
aq

+cosaa lawan ca  Bincang apa yang anda

perolehi dar: graf tersebut |

Show from the E-k graph that materials can be classified into conductors,
msulators and semiconductors
[Dart graf E-k bagaimanakah anda boleh mengkelaskan bahan konduktor,
penebat dan senukonduktor]

(30/100)

Show that for the case of mntrinsic semiconductors, the carner concentration
1s given by

[Turyukkan bag: kes semikonduktor wintrinsik, kepekatan pembawa diber:
oleh]

)3/2 3/4 ,~Eg /2kpT

knT
n=p=n = 2(5‘3;5' (mmyp)
b

The gap for an intrinsic semcondutor 1s E; = 0 7 eV at room temperature
(300 K) Determune the position of the Fermui level at 300 K  Also
calculate the density of holes and electrons at 300 K Givenm, = 6me"
[Jurang tenaga bag: sesuatu semikonduktor ntrinsik adalah E; = 07 eV
pada suhu bilik (300 K) Tentukan kedudukan paras Fermi pada 300 K
Juga hitung ketumpatan lohong dan elektron pada 300 K

Diberim, =6m,’]

(20/100)
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