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Academic Level: First Level Program: Biophysics, Physics, Math,
Course: Physics 102 ComputerSci.,&Statistic
Subject: Electricity & Magnetism &Optics Date: 29 Dec. 2013,
Full Mark: 60 Marks Time: 2 Hours
Answer the Following Questions
[1] a- Define the following terms: i — Total internal refraction , ii — law of reflection,
iii- Electric force, iv-- Magnetic force. V- Equipotential surface g 29
[5] Marks
b. Calculate the energy required to assemble the array
of charges shown in Figure,
where a=0.200m, b = 0.400 m, and g =6.00 uC. “
Ke =8.9x10° N.m?C? [10] Marks
b
2q 3¢
[2] a- Explain physically and mathematically Huygens’s principle for the refraction of two rays of light
wave . [8] Marks
b- The wavelength of laser light in air is 632.8 nm. (a) What is its frequency?
(b) What is its wavelength in glass that has an index of refraction of 1.50? (c) What is its
speed in the glass? C =3 x10® m/s , na=1 [7] Marks
[3] a- Describe physically and calculate the energy stored
in a charged capacitor. [5] Marks |
|
¥ = 32
b - A small, 2 g plastic ball is suspended by a 20 cm long : l{ E= LI w10 N/
string in a uniform electric field of E = 1x10° N/C x| :
as shown in Figure .If the ball is in equilibrium when the string | 200cm
makes a 15.0° angle with the vertical, what is the net charge | — g
on the ball ? [10] Marks { '
| ——
| —_—
' m=200g

[4] a- Describe the motion of a proton moving with constant velocity v in a plane perpendicular to a
magnetic field B and determine its radius of path, angular velocity and the periodic time.
[7] Marks

b- Two capacitors, Cy = 25 uF and C, = 5 uF, are connected in parallel and charged with a 100-V
power supply. (a) Draw a circuit diagram and calculate the total energy stored in the two
capacitors. (b) What potential difference would be required across the same two capacitors
connected in series in order that the combination stores the same amount of energy as in (a)?
Draw a circuit diagram of this circuit. [8] Marks

Examiners: 1- Dr. Nabil Kinawy 2- Dr. Abeer Awad

3- Prof. Dr. Magdy Eshra 4- Dr. Mohamed Abu Zaid
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CLS |
INPUT N$ |

INPUT " Enter 3 Numbers :", A B, C

Avg=(A+B+C)/3

PRINT " Name: "; N$ , " Case: ";

P =LEN(NY) _

IFP <> 0 AND Avg > 1/2 THEN PRINT "Pass" ELSE PRINT "Fail"
END
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Mansoura University
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Chemistry Department
Subject: Inorganic
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Second Term Fxam

1" Year Statistics and Math.
Students

Date: 22 Jan. 2014

Time Allowed: 2 hours

1) a) A 1.025 g of a compound contains carbon and hydrogen was burned
to give 3.01 g of CO, and 1.85 g of H,O. What is the empirical
formula of the compound? 5 Mark

b) 12 ¢ of zinc (Zn) react with 6.5 ¢ of sulfur (S) to form zinc sulfide
(ZnS). What is the limiting reactant and how many grams of ZnS
can be formed from this reaction? S Marks

¢) How much water must be added to 25 cm® 0f 0.5 M KOH solution
to produce a solution whose concentration is 0.35 M? S Marks

2) a) Deduce the four quantum numbers for the last electron in the

electronic configuration of: 8 Marks
1) Fe 2) Na
b) Compare between the following: 8 Marks

1) Metals and non-metals.

2) Paramagnetic and diamagnetic substances.
3) lonic and covalent bonds.

4) lonization energy and electron affinity.

3) a) Describe the structure of SnCly™ and SFy molecules according to the
valence-shell electron-pair repulsion theory. 6 Marks
b) Using the molecular orbital configuration indicate the non-existence
ol Be, molecule? 3 Marks
¢) What is the molarity of a solution containing 2 g of NaOH in 200
cm’ of water? 2 Marks

4) a) Describe the structure and type of hybridization of CH, and BF; on

the basis of valence bond theory. 6 Marks
b) Draw Lewis structure for the following: 12 Marks

1) Carbonate anion (C()32') where carbon atom is the central atom.
2) Dinitrogen oxide (N,O) where one of the nitrogen atoms is the
central atom.
(Atomic weights: Zn = 65.4,S =32, C=12, H=1, O = 16 and Na = 23)
(Atomic numbers: Fe = 26, Na =11, Sn=50,Cl=17,S=16, F =9, Be = 4,
C=6andB = 3)

Good luck
Dr. D.A. Abdel-Latif
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Answer the following Questions:

Q.1a) Choose the correct answer: (10 Marks)

1- The relation between area and linear thermal expansion coefficients is given by
(@) p=a3 (b) f=3a (c)p=a2 (d)B=2a

2- Water pressure is ....ove savnsusse with depth
(a) normal (b) increases (c) decreases (d) not change

3- When the energy transferred from region another by collision between molecules is
called :
(a) conduction (b) radiation (c) convection  (d) vaporization

4- A fluid flows through a pipe of cross-sectional area A; connected to another pipe of
cross-sectional area A,, where A;>-A,. The speed of the fluid inside the pipe of cross-
sectional area Ay is

@vy=0 ) vi=wv, (©) vi<wv, (d)vi> vy

- S- If it is given that 546 K equals 273°C, then it follows that 400 K equals:
- (a) 127°C (b) 150°C (c) 473°C (d) 1200°C

6- Temperature is the of the object molecules
(a) Energy (b) average energy (c) kinetic energy (d) Potential energy

7- Shear modulus is given by
(@) S=(F/V)/(cos 6) (b) S =(F/A)/(AV/V) (¢)S=(F/A)/0) (d)S=(A/F)/tand

8- In simple harmonic motion the velocity of the oscillating particle is given by

(a) v=- 0" A sin (ot + §) (b) v=A cos (ot + )
(@ y=-0 Asin (@t+8) (d) v=-0 Asin (ot +9)
e states that an external pressure applied to an enclosed fluid is transmitted
uniformly throughout the volume of the liquid
(a) Bernoulli’s equation (b) Pascal’s law
(¢) Archimedes Principle (d) Continuity law

10- The relationship between Ty and Tcis given by
(a) Teg=9/5Tc+ 32 (b) Tg=9/5Tc-32 (¢) Tp=5/9T¢c+32
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Q.1b) State wither these statements are true or false (5 Mark)
1- The smaller the bulk modulus of the material , the higher the Compressibility ()

2- When a material is subjected to shear stress the volume will change ()

3- Heat capacity is the quantity of heat requlred to raise the temperature of one gram
of water one degree. y ()

4- The heat gained by an object is not equal the heat lost. ()

5- Fundamental quantities usually are mass, time, velocity and length ()
Q-2a) Define each the following expression: ‘ (6 Marks)
i- The coefficient of thermal conductivity, ii- Latent heat of melting

Q.2b) Proof Bernoulli’s equation, P + 2 pv? + p g h = constant, where, P : is the absolute
pressure, p: is the density of the fluid, and v: is the speed of fluid. (9 Marks)

Q.3a) In the frame of Hook’s law, Discuss the relation between stress and strain.

(5 Marks)
Q.3b ) A metal rod is 40.125 cm long at 20°C,'and 40.148 cm long at 45°C. Calculate the
average coefficient of linear expansxon of the rod. (5 Marks)

Q.3C) An object moving in sxmple harmonic motion has amplitude of 0.020 m and a
maximum acceleration of 40 m/s’>. What is the frequency of the system? (5 Marks)

- Q.4a) Using the dimension analysis, find the dimensions of D in the formula
. V2 =V +2DX, where v is the velocity and X is the distance, (5 Marks)

Q.4b) What must be the length of a simple pendulum for a clock which has a period of
two seconds? (5 Marks)

Q.4C) 12 g of crushed ice at -15 °C is dropped into a 75 g aluminum calorimeter cup
containing 150 ‘g of water at 50 °C. what is the resulting temperature (Tp at
equilibrium?

(Specific Heat of water = 1 cal/g°C, Specific Heat of ice = 0.5 cal/g°C, Specific Heat of
aluminum = 0.22 cal/g°C, latent heat of melting for water = 80 cal/g). 5 Marks)

Good luck
Examiners



—

Q.1b) State wither these statements are true or false (5 Mark)
1- The smaller the bulk modulus of the material , the higher the Compressibility ()

2- When a material is subjected to shear stress the volume will change ()
3- Heat capacity is the quantity of heat reqmred to raise the temperature of one gram
of water one degree. ()

4- The heat gained by an object is not equal the heat lost. ()

5- Fundamental quantities usually are mass, time, velocity and length ()
Q-2a) Define each the following expression: (6 Marks)
i- The coefficient of thermal conductivity, ii- Latent heat of melting

Q.2b) Proof Bernoulli’s equation, P + %2 pv> + p g h = constant, where, P : is the absolute
pressure, p: is the density of the fluid, and v: is the speed of fluid. (9 Marks)

Q.3a) In the frame of Hook’s law, Discuss the relation between stress and strain.

(5 Marks)
Q.3b) A metal rod is 40.125 cm long at 20°C, and 40.148 cm long at 45°C. Calculate the
average coefficient of linear expansion of the rod. v (5 Marks)

Q.3C) An object moving in simple harmonic motion has amplitude of 0.020 m and a
maximum acceleration of 40 m/s*>. What is the frequency of the system? (5 Marks)

- Q.4a) Using the dimension analysis, find the dimensions of D in the formula
: YZ =V, +2DX, where v is the velocity and X is the distance, (5 Marks)

Q.4b) What must be the length of a simple pendulum for a clock which has a period of
two seconds? (5 Marks)

Q.4C) 12 g of crushed ice at -15 °C is dropped into a 75 g aluminum calorimeter cup
containing 150 g of water at 50 °C. what is the resulting temperature (Ty) at
equilibrium?

(Specific Heat of water = 1 cal/g°C, Specific Heat of ice = 0.5 cal/g°C, Specific Heat of
aluminum = 0.22 cal/g°C, latent heat of melting for water = 80 cal/g). (5 Marks)

Good luck
Examiners
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Answer the following Questions:

Q.1a) Choose the correct answer: (10 Marks)

1- The relation between area and linear thermal expansion coefficients is given by
@) p=a3 (®) f=3a (©B=a2 @ p=2a

2- Water pressure is ....... vouvennes with depth
(a) normal (b) increases (¢) decreases (d) not change

3- When the energy transferred from region another by collision between molecules is
called :
(a) conduction (b) radiation (c) convection  (d) vaporization

4- A fluid flows through a pipe of cross-sectional area A; connected to another pipe of
cross-sectional area A;, where A;>-Aj. The speed of the fluid inside the pipe of cross-
sectional area A; is

(@) vi=0 d)vi=w, ©) vi<wvy (d)vi> vy

- 5- If it is given that 546 K equals 273°C, then it follows that 400 K equalsi
' (a) 127°C (b) 150°C (c) 473°C (d) 1200°C

6- Temperature is the of the object molecules
(a) Energy (b) averageenergy (c) kinetic energy (d) Potential energy

7- Shear modulus is given by
(a) S = (F/V)/(cos 0) (b) S = (F/A)/(AV/V) (c)S=(F/A)/0) (d)S = (A/F)/tand

8- In simple harmonic motion the velocity of the oscillating particle is given by

(@) v=- o A sin (ot + §) (b) v=A cos (ot + )
(¢) v=-o A sin (ot + ) (d) v=-o A sin (ot + 9)
9 e states that an external pressure applied to an enclosed fluid is transmitted
uniformly throughout the volume of the liquid
(a) Bernoulli’s equation (b) Pascal’s law
(¢) Archimedes Principle (d) Continuity law

10- The relationship between Ty and Tcis given by
(a) Tp=9/5T¢c+ 32 (b) Tr=9/5T¢c- 32 () Te=5/9T¢c+32
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Answer the following Questions:

Q.1a) Choose the correct answer: (10 Marks)
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2- Water pressure is ........ cooevuees with depth
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called
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- 5- If it is given that 546 K equals 273°C, then it follows that 400 K equals:
. {a): 127°C (b) 150°C (c) 473°C (d) 1200°C

6- Temperature is the of the object molecules
(a) Energy (b) average energy (c) kinetic energy (d) Potential energy

7- Shear modulus is given by
(a) S=(F/V)/(cos 8) (b) S =(F/A)/(AV/IV) (c)S=(F/A)/0) (d)S=(A/F)/tand

8-In simple harmonic motion the velocity of the oscillating particle is given by

(a) v=-o’ A sin (ot + J) (b) v=A cos (ot + )
(¢) v=-o A sin (ot + ) (d) v=-o Asin (ot + J)
9n comem e states that an external pressure applied to an enclosed fluid is transmitted
uniformly throughout the volume of the liquid
(a) Bernoulli’s equation (b) Pascal’s law
(¢) Archimedes Principle (d) Continuity law

10- The relationship between Ty and T¢is given by
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