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1- Mathematical methods for physicists by G. Arfken. (oobaall ) dstiyl) aayall

2- Calculus Early Transcendentals by G. Thomas
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Bertha Swirles Jeffreys i

2- Methods of Mathematical Physics by R. Courant and D.
Hilbert

3- Mathematical Physics by E. Butkov
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Ministry Of Higher Education &

PR Class: Second class
Scientific Research

Tikrit University Date: 18/ 5/ 2025
College Of Science Time: 3 Hours
Department of Physics

Subject: Modern physics (Theoretical)

Ly itasala

The second Semester Exam Questions 2024-2025
((The quality of your answer is your way towards success))

No. Note: Answer All Questions. Marks
Answer all of them :

1. Time Dilation is .............

2. Lawrence contraction is .............

3. X-rayis ......ooeevennnnn.

4. X-rays do not cause phosphorescent materials to glow and do not affect
photographic film ............. . (True , False)

5. X-rays are generated by thermal emission tubes ........... (True , False)

6. The study of the Braque and Laue methods of X-ray diffraction requires
large crystals .............. (True, False)

7. The equation (I = Le™X )iscalledthe .................. equation.

8. The amount of absorption of incident photons when they penetrate the
target material dependson ............... andp. ...

9. i Is a particle with a mass equal to the mass of the electron and
a charge equal to the charge of the electron, but positive.

100A ...l Is a stable combination of two or more atoms.

11. The bond that forms when two atoms share one or more pairs of electrons
iscalled ............

12. When one or more electrons move from one atom to the other, a bond is| 29

Ql formed between them called ...........

13.The ............. energy resulting from the interaction between the electrons
of a molecule and the nucleus.

14. Rotational spectra result from transitions between rotational energy levels
.................... (True, False)

15. Solids are made up of atoms, ions, or molecules packed together..........

(True, False)

16. Fermi level represents the highest energy level occupied by an electron at
absolute zero temperature .................. (True , False)

17. The spin quantum number (s) arises from the intrinsic spin momentum of
the electron ................ (True , False)

18. The atomic number (z) is sometimes called the charge number and is equal
to the number of protons in the nucleus ............... (True, False)

19. The nuclei of all atoms of a given element contain the same number of
protons but often contain different numbers of neutrons called ..........

20, o It is the nucleus of a helium (3He ) atom, consisting of two
protons and two neutrons.




Answer only two :

1. The velocity of an electron is (0.85 c). Calculate its total energy
and kinetic energy in electron-volts.
2. The distance between the atoms of a carbon monoxide molecule is ( 1.13 A),

10
Q2 and the masses of *2C and **O are (1.99 x 10% kg) and (2.66 x 10 kg),
respectively. Find the minimum mass , energy of the rotational levels of the
first excited level, and the angular velocity of the molecule.
3. If the half-life of a radioactive isotope is 5 hr, find the decay constant.
Prove that the Fermi energy is given by the relation :
h2 3N _, /3 5
e (87'[V)
Good Wuck
Signature of Examiner: Examination Committee Stamp Signature of Department Head:

Lect. Dr. Sukaina Iskandar Yusuf Date: / /2025 Dr. Hussein K. Mohammad
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