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4 Answer the following question
1) A- What is the characteristic wavelength of an electron with a velocity of 5.97 x 106 m/s? (The
mass of the electron is 9.11 x 107 g and Planck's constant (h) is 6.63 x 10°*Js). (15 Marks)

/o
/

B- Write short notes on the following:
i- Pauli exclusion principle.
ii- Hund's rule.

C- Draw Born Haber cycle of NaCl. i
2) A- Draw the Lewis structure for CO;” ) (15 Marks)
(°C,"0)
B- Use VSEPR theory to predict the shapes of the following:
CIF, , NH; (‘H,'N,°F, '"Cl)
C- Complete the following table:

7 Electroni.c ’ Period A —— Quantum Numbers
Configuration number n 1 m s
1S | sissesosesvnsnnwareonsses. | weseme || wesmaes
26 | ssssamsimenssasessinenn | swsmmes ] wssees
3) A- Which of the following elements has the largest ionization energy? (15 Marks)

i. Na ii. Ne ii. F iv. K v.Rb

B- Which of the following has the greatest electron affinity (most negative value)?
i. Cl ii. K iii. He iv. Na v.Rb

C- Which of the following pairs are larger in size?
i. Fe**, Fe'* i. N,P iii. N,F iv. S,8%

D- Which of the following molecules has sp3 hybridization and a dipole moment?
i. SiHy ii. BF; 1ii. NH; iv. PCls

4) A- How many grams of CO, will be formed when a mixture containing 1.93 g ethylene (C,H,4)
and 5.92 g oxygen is ignited? If the actual yield 3.48 g CO,,
what is the percentage (%) yield of CO,? (15 Marks)

B- How many ml of 17 M NH; must be diluted to 500 ml to make a 0.75 M solution?

C- Choose the appropriate answer and give the reason:
1- The atom having the valence shell configuration 4s* 3d® would be in:
i- Group 2A and period 3. i1- Group 8B and period 4.
iii- Group 4B and period 4. iv- Group 3B and period 5.

2- The carbon atom is more electronegative in:
i- CHy ii- C,Hy ii- C,H,
: Best Wishes -
Prof. Gaber Abu El -Reesh and Prof. Nagwa Nawar

(Atomic numbers = 'H, “He, °C, 'H, "°P, *0, °F, "®Ne, ''Na, ''Cl, "*K, *’Rb)
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Course code: Phys 101 e Allowed time: 2 hours
Course title: Properties of First semester 2011-2012

matter and Heat Date: 14-1-2012

Answer all the following questions:

1- a- Find the periodic time T of a simple pendulum by dimensional analysis?
Where the periodic time depends on the pendulum length L, the mass of its
bob m and g the acceleration of gravity.

b- Define the following:

1) Shear strain ii) Hooke's law
iii) Young’s modulus iv) Continuity Equation

c- Steel wire of a length 250 cm, the elongation (AL) is 1.2 mm when hung. Calculate
the strain, stress and the elastic potential energy per unit volume stored in the wire.
(Young’s modulus = 2x 10" N/m? )

2- a- The position of a particle moving along X-axis is given by :
X(t)= 6 sin (30t) m and t in second. Compute
a) The X pnaxy, Vmax, periodic time and frequency.

b- Drive an expression for the radial heat flow through the spherical cross section pipe?

c- What mass of steam initially at 125 °C needed to worm 150 g of water in a 90 g glass
container from 25 °C to 55 °C. (Specific heat of steam = 2010 J/kg.K, Specific heat of
water= 4190 J/kg.K, L, = 2.26 x 10° J/kg, specific heat of glass =837 J/kg.K).

3- a- Drive an expression for the area expansion coefficient.
b- Define the following:
i) Stefan’s Law ii) British thermal unit
iii) Latent heat of vaporization iv) Mechanical heat equivalent.

c- If 1 m® from the sun surface radiate energy 1.5x10° cal/cm®.s.Calculate the

sun temperature ? Given o = 5.67x10™ wm > K *and emissivity =1
4- a- Deduce Bernoulli's equation for the steady flow of incompressible fluid.

b- A large tank is filled with water to a height of 25cm above a hole in the side of the
tank; the cross-sectional area of the tank is 0.25x10*m’. Determine the flow velocity
of water and the rate of water flow in one hour.

Best wishes:
Examiners: spaiallie plia 3 paalde delewl dala 3 @304 dgana Al fa
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Answer the following questions.
1-a- Define the following terms with writing the unites of each quantity.
1-The electric flux ii- The electric field  iii- The Hall coefficient
1v-Optical path v-The absolute refractive index (9marks)
b- A source particle executing a periodic motion defined by Y= Asin(nt) send out
waves which travel through a homogenous medium at the rate of 6 cm per second.
Find the displacement of a second particle 80 cm from the source one minute after the
source began to vibrate. : (6marks)
2-a- Explain a method for measuring the refractive index of a solid. (7marks)
b- The index of refraction for violet light in silica flint glass is 1.66, and that for
red is 1.62. What is the angular dispersion of visible light passing through a prism of
apex angle 60 if the incident angle is 50. (8marks)
3-a- show that, when a negative charged particle move with velocity v and in a
uniform magnetic field B, it will be made a circulation motion, then drive the
cyclotron frequency. (8marks)
b- An electric dipole consists of two equal and opposite charges separated by a
distance 2a . Calculate the electric potential at the point P on the X-axis and located a
distance x from the center of the dipole. (7marks)
4-a- Consider a uniform electric field E oriented in the x-direction . Find the net
electric flux through the surface of acube of edges L . (8marks)

b- Drive the mirror equation. (7marks)

Examiners: Dr. Shalabia Badr & Dr. Abeer Awad
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