Mansoura University 5 guaiall daala

Faculty of science Vol asladl A0

Physics Department £ udll auid

El-Mansoura, Egypt e -d ) geaiall
First Term Examination Jan. 2010

Educational Year: First Year Subject: Physics

Time: 2 hours Course(S): 102 Phy. (Y'Y <)

Date: /1/2010 Optics & Electricity

Full Mark: 60 Mark

Answer the following questions

1- a) Explain a method for measuring the refractive index of a solid [S marks]
b) Drive the thin lens equation. [5 marks]
¢) Determine the focal length of a planar-concave lens having a radius of curvature

of 15 cm . What is its power? (The refractive index of lens 1.5) [5 marks]

2- a) Write on the followings :

i - Normal dispersion ii- Flexible fiberscope

iii- An achromatic prism. {9 marks]
b) A charge q; = 14 uC is located at the origin, and a second charge : N

q2=-10 pC is located on the axis 0.3 m from the origin as shown S ERNEY

in figure. Find (i) the total electric field and (ii) the total potential © N

at the point P with coordinates(0,0.4). [6 marks] q 03m q

3- a) Define the followings:
The electric flux - The magnetic flux — The magnetic field — The capacitance of a
Capacitor . |8 marks]
b) A parallel — plate capacitor has a plate separation d and capacitance C,. A slab
of dielectric material of dielectric constant k and thickness d/3 is inserted
between the two plates . What is the new capacitance when the dielectric is
present?. [7 marks]

4- a) Drive an expression for :
i) The electric field at a distance r from a uniform positive line charge of infinite
length by applying Gauss law.
ii) The electric potential along the axis of a uniform charged ring. [8 marks]

b) A 20- eV electron is circulating in a plane at right angles to a uniform magnetic
field 2 x 10 Tesla. Calculate{i} the orbit radius r {ii} the cyclotron frequency
of v &{iii} the period revolution. [7 marks]

Constants: Coulomb constant & =9x10° N.m*/C* Electron charge e =1.6x10"" C
Electron mass m =9.1x10”" Kg.
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ANSER THE FOLLOWING QUESTIONS:

1) a- How many nitrogen atoms are there in 0.34 g N,O; (N =14, O = 16)
[4 Mark|
b- Diagram the resonance forms of SO, (S=16, 0 =8) [4 Mark]
c- Use VSEPR theory to predict the shape of the following:
i) SCl4 ii)BF; (S=16,Cl=17,B=5,F=9) [6 Mark]
d- Explain Why: [6 Mark]
i) N, is more stable than O, using molecular orbital theory (N = 7).
ii) The second ionization energy is more than the first.

2) a- A sample compound containing carbon and hydrogen weighs 2.8 g
is burned in air and produced 3.6 g CO; and 8.8 g H,O, If its
molecular weight is 140, What is molecular formula? [8 Mark]

b- Diagram Lewis structure for the following: [6 Mark]
i) Cl104 ii) CO; ™
¢) Calculate the wavelength (nm) and energy (j) of the line of ,(Ca*’
when its last electron jumps to its sixth level
(R=109678 cm™, h= 6.066x10* j, C = 3x10* ms™) [6 Mark]

3) a- Nitrogen reacts with oxygen to form NO,. If 0.8 g of N, mixed with

0.75 g O,. Calculate the amount of NO, [6 Mark]
b- Which of the following sets of quantum numbers are allowed
for an electron in the atom: [4 Mark]
n 1 m S
1) 4 2 +2 =Y
2) 5 3 0 Y2
3) 2 2 0 )
4) 3 1 -1 0

c- According to the valence bond theory, predict the type of
hybridization in the following: PCls; and H,S (P =15,Cl=17,
H=1,S=16) [6 Mark]

d- Draw Born-Haber cycle for Na,O . [4 Mark]
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ANSWER THE FOLLOWING QUESTIONS

1-a)On the basis of MO theory,answer the following ; (10 Marks)
i)Which molecule is more stable NO or NO* ?
ii)Which molecule is paramagnetic B; or C; ?
iii) Is Ne; molecule stable ? iv) Calculate the bond order of O, ?
v) Predict the relative stability CO and N, ( sB-6C—-9N—-30 - yNe )
b) What is the empirical formula of a compound composed 40% sulpher
and 60% oxygen by mass? (At. Wt. 0=16&S=32) (5 Marks)
2-a)Draw the Lewis Structure of the following: (8 Marks)
S0O5;”°, N,O, Cl03, CO;3~ ( 9N 30 -46S ~C -1oCl )
b)Calculate the wavelength in (nm),frequancy and energy corresponding
to the second line in Balmer Series. (Rydberg constant=109678 em”’
velocity of light(c)=3x10® m/s , Blank,s constant=6.626x10>* A=2.18x10"'3J)

(7 Marks)
3-a)Complete the following Table (8 Marks)
Element Electronic configuration Last electron n | m s
Ti** [Ar]3d" 3d" 3 2 2 12

Cu? [ Jeeeeeen

s* [ Joeeerenreernnnnn
Mg [ P
I | S P

(2Ti - »Cu - 1S - Mg - 51 )
b)How many moles of CO; will be formed when a mixture containing 2.1 gm
of C;H,4 and 6.0 gm O; is ignited ? (At.Wt. C=12,0=16,H=1) (7 Marks)
4-On the basis of VSEPR theory, predict the geometry of the following

comnpounds: (CIF; - BF; - H,O - SF¢ ) (8 Marks)
(17Cl - oF - sB - {H - 3O - ¢S - )
b) Define the following with representative equations (7 Marks)
i)lonization energies  ii)Electron affinities iii) Lattice energies

Then, from Born-Haber cycle for NaCl complete the following equation:

A H(formation)= AH(sublimation)+......... o R Feeerien Foeiennen
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