Republic of Irag- Ministry of Education FistIrnlszics
Examination in Physics for Preparatory Schools Time : 3 Hours
Scientific Branch (Operi-40)
o, s
I

Note: Answer ( five questions ) only, ( 20 Marks for ... n question &w&%

Q1)A) The capacitor (C,)connected in series combination with other @F

capacitor, (C; =20pF), the distance between the plates of C, equal B ci 1 |
0.6 mm, the group connected in parallel combination with

third capacitor C3 =6pF, and then their group connected to the battery , | 4

so the clectric ficld between the plates of the second capacitor 5*1 0’ = and the stored cnergy in

: . -6
the clectric ficld between first capacitor 360x10™J . Caleulate :

1) C, the capacitance of the first capacitor. 2) Stored charge in any plates of each capacitor.
3) Potential diffcrence in cach capacitor and potential difference of the source of encrgy. ( /0 M. )
B) Answer Two of the following : (10M.)

1) Which better for laser generation the three- level system or the four- level system? and why ?

2) What happens ? and why ? if a copper plate horizontally pulled by the poles of electromagnet
with a uniform flux density .

3) What is the amount of average power in an alternating current circuit containing a pure
inductor of one periods or an integer number of full periods? And why 7

Q2) A) Monochromatic light from Helium — Neon laser, it's frequency 6x10"*Hz falls vertically over
diffracting grating in which each ( em ) contains ( 1000 line ) - Find the diffracting angles 0 for
the first bright fringe. (10M.)

B) Answer Tweo of the following : (10M)
1) What happens to the depletion region and potential barrier on ( A ) diode in the case of
forward bias method 7 and why ?
2) When does unstable nuclei undergo spontancous alpha decay? and what does alpha decay do
to mass number and atomic number of parent nucleus?

3) What is the quantity that the quantum mechanics is interested in its studying and what does it
mean?

Q3) A) Two adjacent coils that have a perfect correlation, the self — inductance coefTicient of primary
coil L, =0.4Hit's resistance 10Q2 and self - inductance cocfTicient of secondary coil 0.1H,

The voltage applied in the primary coil 20V . Calculate : (10 M)
1) The time rate of current change in the primary coil at the moment of increase the current
80 % of it's constant amount.
2) The induced clectromotive force on both ends of the secondary coil at that moment.
3) Time rate of change of current of primary coil at the moment of closing circuit.
B) Answer the following : (6 M)
1) What happened to the amplitude of energy oscillation in electromagnetic oscillation
circuit which contains a capacitor and a coil ( not neglect resistor )? And why?
2) What is generated when the antenna receive elcctromagnetic waves from space in reception
circuit ?
C) What is the relationship between uncertainty in measuring the particle's position Axand
uncertainty in momentum A p in uncertainty principle? and how can get the lowest ( minimum )
un certainty for either one of the two quantities AX or Ap in the uncertainty principle relation?

(4 M )
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Q4) A) In a common- base ( grouned — base ) amplifier transistor circuit, if the collector current
I =2.94mA, base current Iy =0.06mA, voltage gain is Ay =500, calculate power gain.
(10M )

B) 1) What is the effect of inserted ( Non — polar ) dielectrics between the plates of a charged
capacitor and disconnected from battery on the uniform electric field between their two

plates? (4M.)
2) What does mean by ? ( Answer Two Only ) (6M.)
a. Threshold wavelength . b. Back clectromotive force .  c. Amplitude modulation.

05) A) A coil is connected to two poles of a battery with a potential difference of 120V, the consumed
power 960 W . If the battery is removed from the coil and the coil is connected to the poles of an

20 i ;
(A.C) source. The effective voltage is 125 V with frequency of T Hz and the current is 5 A in

the circuit. Calculate : 1) CoefTicient of self — induction of the coil .
2) Power factor in the circuit .
B) Give the reason : ( Two Only )
1) The neutrons are important projectiles in nuclear reactions.
2) The reflected waves from the front of thin films surface get a phase shifts as ( x rad).

3) A charged capacitor in ( D.C ) circuit behaves like an open switch.
06) A) Explain activity illustrates polarization of light waves.
B) Choose the correct statement for ( Two ) of the following :
1. A spaceship length is 40 m on earth, when its moving with velocity of 0.8 C

it's length became : a) 18 m b)20 m c)24m d)40m
2. The associated waves for particle's movement like an electron is :
a) Longitudinal mechanical waves. b) Transverse mechanical waves.
¢) Electromagnetic waves. d) Matter waves .

3. An (Ac) circuit in series combination with a pure inductor, pure capacitor and a pure
resistance ( L-C-R ) and electric oscillator, when the oscillator frequency is less than
resonance frequency of this circuit , then it has:

a) Inductive properties because X; >X-.  b) Capacitive properties because X. >X, .
¢) Pure ohmic properties because Xj =X . d) Capacitive properties because X <X, .

Hint : Speed of light in vacuum ¢=3x10m/s ,
Electron charge = 1.6x10"C
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