Question (4) Put [V] or [x] with correct Oral (10 Mark)

1) The pressure p at any point is the normal force I per unit area 4.

2) As the temperature increases, the viscosities of all liquids increase.

3) Isotopes are nuclides that have same A and different Z and N.

~| ~| ~| ~

4) Poiseuille’s Law is @ = (P, — P)r*/8yl

5) The laminar flow (for thin fluids) has a large 7).

6) Low Reynolds numbers, as the turbulent flow dominates.

7) SLunit of density is kg.m’.

8) B~ Decay is radioactive parent nucleus transforms a proton into a neutron,

9) Sensory neurons receive stimuli from sensory organs that monitor the external
and internal environment of the body.

10) Positive lithium ion is more electrons than protons and positive net charge )
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‘712 ............. The bonds between atoms get weakened and as a result new chemicals are formed
a) Chronic Exposure  b) Somatic Effects  c¢) Radiation Damage d) Genetic Effects

13 | Blood is pumped from the heart at a rate of 5.0 L/min into the aorta (of radius 1.0 cm). Determine the
speed of blood through the aorta. The speed of blood through the aorta Sy
a) 0.37m/s b) 0.27 m/s ¢) 0.17m/s d) 0.07m/s

14 | The dimensions of viscosity 77 in (SI) are.............
akgm's!  b)gem’s! okgms! d)kgms

15 | Flow rate Q is given by the following equation..........
a)'s/m’ b) m*/s ¢)ym’s d) s.m’

16 | Spontaneous disintegration of nuclides is called.............
a) Radioactivity b) Electron capture c) Excitation d) lonizing

17 | In neurons are typically found in higher concentrations outside the cell.
a) Na'and CI' b)K'and CI' ¢)K*and HCO3~ d) Na' and HCO3 ™~

18 | The solid, liquid, and gas phase regions all meet

a) The critical point  b) The triple point  ¢) The internal energy d) Thermal equilibrium

19 | The human body emits electromagnetic radiation according to the body’s temperature. Estimate Amax
for the human body. :
a) 9.4x10°m b)84x 10°m ¢)94x107%m d)84x1072m

20 | During depolarization voltage gated potassium ion channels open due to an electrical stimulus
a) True b) False




Question (3) In the following multiple-choice questions, please select the correct answer (30 Mark)

1 | What is the change in the temperature on the Fahrenheit scale if an iron piece is heated from 30 °C to 75 SE

a) 45 °F b) 91 °F c) 54 °F d) 81°F
2 | The equation of continuity in a more general form becomes,.........
a) nA1v; = nydv, b) Ay = Ay, ) npA1vy = myAv,  d) Ay, = Ay,

3 | High Reynolds numbers indicates that the .............
a) Viscosity b) Laminar flow ¢) Turbulent flow d) Poiseuille’s law

4 | The transformation from a solid to a liquidsis =
a) Melting b) Vaporization c) Freezing d) Condensation

5 | Bernoulli’s equation can be derived from the conservation of:
a) Energy b) Mass ¢) Angular momentum d) Pressure

6 | Which of the following options represents the condition of an ideal fluid?

L Fluid is non-viscous.

IL Fluid's density is constant.

III. Fluid moves with high-speed.

IV. Fluid has no internal frictional force.

a) landII - b) I and III ¢ o)L fland AT d) [, [l and IV

7 | If the exposed cell is related to reproduction, the damage to its DNA can lead to developmental
problems in the offspring of the person.

a) Genetic Effects b) Somatic Effects

¢) Radiation Damage d) Chronic Exposure

8 | What is the fluid flow of air moving at 2 m/s through an area of 5m2?
a) 10m’/s b)20m¥s  ¢)2.5m¥%s  d)0.4m¥s

9 | A container is filled with oil and fitted on both ends with pistons. The area of the left piston is 10
mm?; that of the right piston 10000 mm?. What force must be exerted on the left piston to keep the
10000-N car on the right at the same height?

a) 10N
b) 100N P 10,000N
c) 10,000 N | ﬁ’%@
d) 10°N : - E | A=10,000m12
A=lOwet M) | o
Kb S

10 | How much heat is needed to raise the temperature of 2¢kg of aluminum from 20°C to 60°C, if the
specific heat of aluminum is 0.9 J/g °C
a) 27 kJ b)721] )72kl d)271

11 | The peak of Mount is 7000 m above sea level, Estimate the pressure in the atmosphere at this
location [yo =1.0 x10* m, P=1.01x10° Pa). The pressure in the atmosphere is ........
a) 2.42x10*Pa b)2.03x10°Pa  ¢)5.02x10° Pa  d) 3.42x10%Pa
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Question (1)
a) Explain with a diagram “Action Potential in Axons” (5 Mark)

b) For the frog skeletal muscle, typical values for the intracellular and extracellular concentrations for the
major ion species (in millimoles per liter) are as follows.

Species Intracellular Extracellular
Na* 12 145
K 155 4

elk 4 120

Assuming room temperature (20 °C) and typical values of permeability coefficient for the frog skeletal muscle
(Pna =2%10° em/s, Py =2*10" cm/s, and Pci = 4*10°® cm/s), caleulate the equilibrium resting potential for this
membrane, using the Goldman equation. [R=8.314 J K"'mol"!, F= 96.485 C/mol] (5 Mark)



5- If the total partition function for the N number of distinguishable
Maxwell particles is

2mm 3V/?

Zv = 2o =V ()
a) From the definition of Helmholtz free energy find the general equation
for an ideal gas.
b) From the definition internal energy for an ideal gas find the law of

equal distribution of energy over freedom degrees.

6- A system with two particles within volume V. Either particle can exist in
any of the three quantum levels with energies, e, =0, & =1, & =2.
Calculate the partition function if:

a) The particles follow the Maxwell-Boltzmann statistic.

b) The particles follow the Bose-Einstein statistic.

¢) The particles follow the Fermi-Dirac statistic.

7- Using the following equation, find the distribution function of the Bose-

Einstein statistic if the number of cells and particles is large.

i n;!(g; - 1)!
j J g]

Hint: 5
5 4 &
2 8(ln (x:")) = x(x:a) and 8(ln (x-:b)) = (x+a)

2- The number of cells and particles is large soput n; + g;—1=n; + g;

after using Lagrange coefficients equation.

End of Questions
Good Luck
Dr. Hadeer El-Hawary




Second guestion: Answer ONLY SIX of the following (five degrees each -
1- A simple system consisting of six particles N = 6 and levels given by:

=% 10722, 1=0/1231%

If we can arrange the particles to fulfill the condition that the total energy U =
4 x1072% ], calculate the number of microscopic states that satisfy these
conditions. Find the distribution that reduces the Helmholtz free energy at

room temperature (298.1 K).

2- From the classical Maxwell-Boltzmann statistical distribution equation,
e_psi

=N
n; z,

Prove that:
S = kg[NIn(Zg,) + UB]

3- An ideal system, to which Maxwell-Boltzmann's statistic applies, consists
of two identical and distinguishable particles in a vessel of size V. Each
particle can exist in energy levels 0, 1&,2¢and g, = 2,g, =1,g3=1.
Calculate:

a) The total number of microstates,
b) Partition function,

¢) Mean energy.

4- A system consisting of three energy levels: €, = 0, &, = 100 kg, &5 =
200kgand g, =1, g, =3, gz =4 at temperature T=100 K, Calculate:
a) The partition function.
b) Relative population for each level.

c) Average energy.
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First question: Choose the correct answer (One degree for each point)

1) An electron is bound in one-dimensional infinite well of width L = 6 X 10~1%n. Find the
energy value in the second excited state.

A. 632 eV B. 0.632 eV C. 1422 eV D. 1422 eV
2) The equations of motion for a body in phase space (p,q) iscalled a ........
A. ellipse B. phase space C. biaxial plane ~ D. canonical equation

3) An electron is confined to a one-dimensional potential box. The distance between energy
levels of the second excited state and third excited state is...

A. 5E; B. 7E, C. 9E; | D.16E;

4) What is the value of the entropy of the unit moles of the system state 4,3,2,1,0)?
A 0.785/K-imol-!  B. 78.5]K'mol”t  C. 785jK-'mol-t | D. 7.85/K"'mol™*

5) The relationship between the partition function of the total indistinguishable particles Zy and
the partition function of the single particle of Z, is given byt
A Zh=Z /N B. Zy= (Zsp)N N C Zy 7)) D. Zy =Zs/N

6) "Arrangement of distinguishable particles during a defined state of the system" is the
definition of ...

A. microstate ‘ B. macrostate C. system state D. probability

7) The number of total microstates at T — O is ...

A0 B. 1 Coasel: Doy

8) Which relation is true g

A Dpprq = 21 X 2; B. Stotal = S1% 52 C. Qo =M1 +902 | D Sorat =51~ Sz

9) The e” coefficient in classic Maxwell-Boltzmann statistical distribution is a function of hes

A. volume B. temperature C. Both A &B D. None of mentioned

10) The classical mechanics becomes appropriate at ...

A. low density gas . B. low temperature  C. light molecule mass | D. All of mentioned

11) The adiabatic relation between pressure and temperature of gas is.....

A. P1-YTY = Const. B. PY-1TY = Const. | C.PM/T" = Const. D. PY*1T = Const.

14




12) A diatomic gas trapped in a cylinder with a moving piston. In the initial case it was b=
450K, P, =6 atm, V; = 2 m3, If the gas is adiabatic expanded to pressure P — 3 atm,
—caleulate the work, W=, .,

A 539K B T e e D 436k

13) An ice cube of mass 200 g has a temperature of -15 oC dropped in a lake of water at a
temperature of 15 °C, Calculate the change in entropy of the ice cube when the system
-~ reaches thermal equilibrium,

A 15.9JK . B. 347K C. 298 J/K D. 1529 JK

14) Calculate the Wavelength associated with an electron with energy 2500 eV,

A 2.5 X 10 1y, B.2.7x10 11y | C.0.0246 nm D. 0.0275 nin

15) A particle moves inside a three-dimensional box (L,, Ly L,) ,where (6= Ly=1L,= L), and
(1, my, ;) takes the values (4,2,4). What is the degenerate degree value?

A1 B. 3 C. 4 D. 6

A. nRT B. nc, | & 12

16) From the first law of thermodynamics equation dU = Tds — PdV, for ideal gas. Using
Maxwell's relations, what is the value of (g—lyl r?

D. Zero

17) An electron is confined to a one-dimensional potential box of length L from original point. The
— Rotential is the maximum at x = ... £

AL B.L/2 7 : CL/3 e ’ D L/4_
18) Which of the following has the greétest energy, while (n,, ny,n,) equal to..,
A 632 e R T e @49
19) What is the number of microstates of the system state (2,3,2,4,1)?
A5405400 R B 368600 : 3 C. 151351200 24 D. 1300230

20) The real probability of the System state 2324,1)is....
T R g e TS S

B.1.69 C.0.31 D. 23

lxmm.
mm
The specific heat capacity of W

The specific heat capacity
of a gas at constant a gas at constant volume

pressure diatomic ideal gas

diatomic ideal gas
The specific heat of ice m The specific heat of water 4190/ /kg K
~—m




