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Answer The Followine Questions

First Question: (25 mark)

In two LC electrical circuits which are inductively coupled with mutual inductance M, Find the |
resonate frequencies at which energy exchange between the two circuits

Second Question: (25 mark)

a) - Prove that the energy of a simple harmonic oscillator is constant.

b) - If the equation of motion of a forced oscillator is given by: 2%+ 4 x+ 32 x = 20 cos (4t) thenfind:
a) - The résonance frequency of the velocity.
b} - The maximum value of the velocity.

¢) - The resonance fregquency of the displacement.

Third Question: (25 mark)

a) Find the period of oscillation for a mass m fixed at a center of a light string of length 2L fixed at both

ends under a constant tension T.

't

b) - Prove that the solution x = (A + Bf)e *" satisfies the equation 71 X+ r x+ $x =0 when
2

ooy
dm’ m
Fourth Question: (25 mark)

a) - Define the logarithmic decrement. If-the normal frequency of an oscillator is 20 cycle/sec while the
damping frequency is 16 cycle/sec, find the logarithmic decrement of this oscillator.

b) - The equation of motion of a forced oscillator is given by MX+ I X+ SX = Foem. Find the steady
state displacement and the velocity of the given oscillator.
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Answer the following questions:

Question [1] @gﬁj .

(a)-Deduce the equation of state as a function of T, V of an ideal gas at reversible

adiabatic process . [9Marks]

(b)-Define: The zeroth law of thermodynamics , The mean heat capacity ,The specific

Enthalpy & The internal energy of the system. [8Marks

(c)-Draw projection of a number of isotherms of an ideal equation onto the P-T plane.-

[8Marks

Question [2] [25Mark}
(a)-Deduce the critical constants of a van der Waals gas. [9 Marks]
By-provetat [ Z1-) - ¢, [8Maris]

Fid .
(c)-Explain equation of state of real gases. [8Marks]
Question [3] [25Mark]
(a)Write short notes about the following : [14Mark]

(i)-Work in a volume change ,and (ii)- Specific heat capacity at constant volume.

(b)-Compare between the following Figures: [11Mark]
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First question:

- 1- Choose the correct answer:

Suppose a spring scale suspends a 10 Kg mass. In which of the following diagram will reed .9_8N.__ |

A ) . - I c

A) A. b) B. ¢) C. d) All the previous |

II

A ball is thrown up in the air. It goes up and then eventually comes down again. On its way up .
(after being let go), which is correct? - -

a) Its acceleration decreases

b) Its acceleration increases

c) Its accelerations stay pretty much the same

d) Impossible to stay unless its direction relative to the hor:zontal 14 kno W

III

A projectile is fired at an angle of 30° to the horizontal. An identical projecti'e Wltll th\. same

initial veloc1ty is fired at an angle of 60° to the horizontal. Which projectile haq the grcdter rangc, |
(ignore air resistance)? :

a) The projectile fired at an angle of 60°.

b) The projectile fired at an angle of 30°

¢) Without knowing the mass, it is impossible to say.
d) They both have the same range.

v

A woman exerts the constant horlzontal force on a large box. As a result, the box moves across a
horizontal floor at a constarit speed “vo”. The constant horizontal force applied by the woman

a) = Has the same magnitude as the welght of the box.

b) Is greater than the weight of the box. : _

c¢) Has the same magnitude as the tdtal force which resists the mohon of the: box

d) Is greater than either the weight of the box or the total force whick: 1esists its motion.

A boy and a glrl are riding on a rotating turntable that 1s turning at a constant rate. ‘The, boy is I

near the outer rim and the girl is closer to the center of rotation. How dor their hncar (that i 1‘., '
tangential) velocities compare?

a) The boy and the girl have the same linear velocity.
b) The girl has thé greater linear velocity.
¢) The boy has the greater linear velocity.
d) We need to know the radius of the merry-go-round to answer the Clllﬁolll)ﬂ _
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Tanta University | Final First Term Examination | Course Code: PH 2161

. Material Science
Faculty of Science |  Academic year 2017/2018 | pate: 3 /1/2018

Department of Physics | pathematical Physics Course (1) | Time allowed: 2 hours

Solve the Following Questions:

First Question:
(a) By variables separation, solve the following differential equation

é,_)_)_ — e(2x+2y)
dx

(b) Prove that

=(x-y)y-z)(z—x)

Second Question:

(a) Make sure that the next differential equation is homogeneous, then find its general

solution
J |
¥ =yt fxi -y
dx
(b) If the matrisies

-1 3 1 2 -1
A= . B= ‘
-2 2 4 3 4

Find AAT BC,B'C

Third Question:

(a) Find the differential equation of the equation:
2 2 2
(x—a) +y =a

where a is an arbitrary constant.

(b) According to Newton's law of cooling, which states that "The rate of heat loss of 2 body is
proportional to the difference in temperatures between the body and its surroundings”. If a ball of
Copper of temperature 100°C, is putted into water of temperature 30° C. After 3 minutes the
temperature of the ball became 70° C. After what time the temperature of the ball will be 31°C.
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