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~Mansoura University B ' ‘@% Time Allowed: 2 h
Faculty of Science ~ b R Date: 16 /1 /2016
Department of Physics ; - &S ' All Programs
First Term Exam 2015-2016
Physics (101)
Q.1) What is the meaning of each expression: B | (20 Mark)

1- The work done to produce a quantity of heat equal to 1 cal. -

2- Particles that are very close together can transfer heat energy by.....

3- The quantity of heat (Q) that flow perpendicular to the face during a time (t).

4-  The rate of heat flow per unit area per unit temperature gradient when the heat flow is at right angle

to the faces of a thin parallel material under steady state condition. |

5- - The amount of time it takes to complete one oscillatibn or 1 eycle.

6- The amount of heat per unit mass needed to Chahge one gram of a solid substance into one gram of
liquid without changing its temperature.

7- The deformation produced in the body is not completely recovered after the removal the load.

8- The negative ratio between the lateral strain to longitudinal strain.

9- An external pressure applied to an enclosed fluid is transmitted uniformly throughout the volume of
the liquid.

10-If a body is totally or partlally 1mmersed in a fluid, the buoyant force w111 equal to the weight of
displaced fluid. :

2) Write 'T" if th ment is true and 'F' if the statement is false. - (10Marks).

1- Hooks law is applied correctly up to Elastic limit. :

2- Insulators do not have free electrons and so they conduct heat as well as metals.

3- Heat conduction is the transfer of heat by the direct collision between particles of matter.

4- The heat travels between the Sun and the Earth by conduction or by convection.

5- The latent heat of vaporization of a substance is always Greater than its latent heat of fusion.

6- The coefficient of linear expansion is twice the area of thermal expansion. -

7- Substances with higher heat capacities heat up more slowly than those with lower heat capacities.
8- In steady flow, the velocity of an incompressible fluid at each point does not remains constant.
9- A thermometer is an instrument that measures the temperature of a system in a quantitative way.
10- Change in shape or size (or both) of a body due externally applied force is called stress.

N ,‘\AA/I\AAAA
N’ N N N N N N N’ N

Q.3) Solve these Problems e . | B (10 Marks)

1- A 0.1 Kg unknown (ingot) of metal is heated to 300 °C and then dropped into a beaker containing 0.5 Kg
of water initially at 25 °C. If the final equilibrium temperature of the mixed system is 50 °C. Find the
specific heat of the metal. (C,, =419017) |

- 2- The smaller and larger pistons of a hydraulic press have dlameters of 4 cm and 12 cm. What input force
is required to lift a 4000 N weight with the output plston‘7

3- The extremes of temperature in the bottom of the earth, over a perlod of 50 years, differ by 116 °F.
Express this range in Celsius degree?

4- A square hole 8.00 cm along each side is cut in a sheet of copper. Calculate the change in the area of
this hole if the temperature of the sheet is increased by 50.0 K. B¢ =34x 106K

5- If'the force F equal F=2mrLvn/R where ris radius L is length, v is speed and R is distance, what
are the dimensions of 7 (viscosity)? ‘



0.4) Answer these questions: 20 Marks)
1- If the general equation of simple harmonic motion is gives by [d'x/ df +(k/m)x = 0]. Prove that the
angular frequency W’ = k/m where xis the dlsplacement k is the sprmg constant and m is the mass of
2- Write the difference between the tensrle the Bulk and the Rigidity modulus.
3- Bernoulli’s equation studies the relat1on between pressure P, density p, velocity v and heighth and
; their ab1hty to describe fluids in motion. Discuss this equation in When i- the liquid at rest, ii- if the
height is constant. iii- When there is no change in pressure
4- There are three temperature scales that are used by screntrsts to measure temperature ‘How are they
_ d1fferent from each other‘7 N

Good luck

Examiners

Prof . Dr. Moustafa Tawfik . Prof. Dr. Rizk Moustafa
Ass. Prof. Maysa —Ismael AAPEE ot - Dr. Mohamed Mekamer

Dr. Afaf Sarhan = ot Dr. Menem Reda
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Course (s): Electricity ,Magnetism and optics Full Mark:: 60Marks

Answer The following Five Questions: Each Questions (15) Marks

[1]
A} i- Two charged particles, Q1 and Q2, are a distance r apart with Q2 = 5Q1. Compare the forces
they exert on one another when F1 is the force Q2 exerts on Q1 and F2 is the force Q1 exerts
onQ2. _ _ _ L
a. F2 = 5F1. b. F2 = -5F1 c. F2 =F1 d. F2 =-F1

ii- Two concentric imaginary spherical surfaces of radius R and 2R respectively surround a positive
point charge Q located at the center of the two surfaces. When compared to the electric flux ®1
through the surface of radius R, the electric flux ®2 through the surface of radius 2R is:
a. 02 =Y ¢1 b. ®2 =" ®1 c. ®2 =01 d. ®2 =2 ®1

ili- When a positive charge is released and moves along an electric field line, it moves to a position of
a. Lower potential and Lower potential energy. b. Lower potential and higher potential energy
c. higher potential and Lower potential energy. d. higher potential and higher potential energy.

iv- Which of the following is ROt a capacitance? -
a. e Ald b.kg, A/d c. Q/V d. keg, A/d

v- According to Einstein’s theory, the energy of a photon is:
a. proportional to its wavelength. b. proportional to its frequency.
c. constant, since the speed of light is a constant. d. proportional to the square of the frequency

vi- One reason why we know that magnetic fields are not the same as electric fields is because the
force exerted on a charge +q
a. Is in opposite directions in electric and magnetic fields.
b. Is in the same direction in electric and magnetic fields.
c. Is parallel to a magnetic field and perpendicular to an electric field.
d. Is parallel to an electric field and perpendicular to a magnetic field. [12] Marks

B3) A cooper cable is to be designed to cafry a current of 300 A with a power loss of only 2 watts
per meter. What is the required radius of the cooper cable?
The resistivity of cooper is 1.7 x 10° Q.m [3] Marks

[2] a- Define the following terms:
i- Equipotential surface. ii- electric potential ili- Capacitance
iv- Electric current v- Index of refraction [10] Marks




[2] b-Three point charges are arranged as shown in Figure.

(i) Find the vector electric field that the 6 nC and -3 nC " "“ L 0.300 m (,,f'no ok )
' charges together create at the origin. hd A
(ii) Find the vector force on the 5 nC charge | B0
ke =9 x 10° N.m?/C? [5] Marks 300 nC |

[3] a An insulating solid sphere of radius R has a uniform volume charge density p and carries a total
positive charge Q. Calculate the magnitude of the electric field at a point inside the sphere at
distance r where r <R . Using Gauss’s low [7] Marks

b- Four long, parallel conductors carry equal currents of / = 5 A. L 0L
the figure is an end view of the conductors The current direction
is into the page at points A and B and out of the page at

Cand D. Calculate the magnitude and direction of the magnetic field | p S
at point P, located at the center of the square of edge length 0.2 m. f
- B 4
Ho = 47 x 107 T.m /A [8] Marks &G
| .Sz
[4] a - Determine the energy stored by C4 when '
C1=20 uF, C2=10 uF, C3 =14 uF, C4 =30 uF,
and V,=45V. ‘ [9] Marks []C3
—— i —r—
| [ i }
+ | s
Yo

h- Calculate the maximum value for the incident angle a max (numerical aperture) for which the
internal ray will refract at the critical angle for an optical fiber. [6] Marks

Examiners: 1- Dr. Nabil Kinawy 2- Dr. Moneim Ismail
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Course: Chem. (121) &5 Full Mark: 60 Marks

**%% Jnswer the following questions ****

[Q1] Put the Mark (\/) for the right sentence and (X) for the wrong with writing its correction:
(15 marks)
1. The CI-P-Cl bond angles in PCls are 90° and 120°. (;5P, {7Cl)
2. The maximum number of electrons in each of subshell is (4£ +1).
3. The first ionization energy of P atom is less than that of S atom. (5P, 1¢S)
4. Inthe periodic table, the O element is the highest electronegative and Ba is the least. (3O, 6Ba)
5. BeCl, is a linear molecule whereas H,O has bent molecular geometry. (4Be, 30, 17CI)
6. The polarity of the covalent bond increases as follow: C-O > C-N > C-F
(Electronegativities of ¢C = 2.5, ;N =3, §0 = 3.5, F = 4)
7. No two electrons in one atom have different set of quantum numbers.
8. The maximum number of electrons in fsubshell is 14.
9. The atoms combined together to form bonds.
10. The hybridization of B in BF3; is sp’. (sB, oF)

[Q2] Choose the correct answer of the following questions: (15 marks)
1. Which sketch represents an orbital with the quantum numbers n =3, £ =0, m,= 0?

a) $6> v O <) 8 a4y oo

2. Which of the following is most likely to be an ionic compound?

a) NF3 b) N2 C) C02 d) NaZO
3. Which of the following has the largest radius?  (gO, ;;Na, 1,Mg, 17Cl)
a) CI b) O* c) Na* d) Mg**
4. What is the electron conﬁguratlon for copper ion, 29Cu ?
a) [Ar] 4s? 3d’° b) [Ar] 45! 3d°  ©) [Ar] 4s°3d"  d) [Ar] 457 3d°
5. Which of the following Lewis N,O structures is false?  (;N, 30)
a) : N=N-O: b) N=N=8 o :N-N=O:
6. Which one of the following is a metal?
a) sB b) 6C . c) 31Ga d) 19K
7. Which one of the following molecular formulas is an empirical formula?
a) C6H602 b) HzOz C) C2H6SO d) H2P406
Molecules like CO,, NO, and BF;, which one obeys octet rule? (5B, ¢C, 7N, 30, oF)
a) All obey. b) Only BF; ¢) CO, and NO, d) Only CO,
8. Which one of the following is the correct orbital diagram for ground state oxygen (sO0)?
s 2 2p s 25 2p is s 2p iIs 2s 2p

a) [ W8] (1o 2 [1] DY (e[| a %] O[] 01 TH] o [te][te] [ty

9. Which of the following elements has the most negative electron affinity?
a) oNe b) oF ¢) 30 d) ¢C

Please turn over
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[Q3] Complete the following statements: (15 marks)

1. Pauli Exclusion Principle states that .................
2. The four quantum numbers of the last electron in 3d° are ........

B o priaias a s concluded that it is impossible to 51multaneously know both the position and
momentum of an object as small as an electron.

4, In Lyman series of H spectrum, the third line represents the movement of electron from the .......
~ energy level to the ..........

5. The atomic size of Li s ...... than that of O and the atomic size of Be is ...... than that of Ba.
(3Li, 30, 4BC, 56Ba)

6. Down the group, the first ionization energy ............ and the electron affinity ............

7. s-s overlap produce ...... bonding molecular orbital and ...... antibonding molecular orbital.

8. Ionic bond results from attraction between ions of different charges and ........... bond results from
sharing of electrons from two atoms but ........... bond results from sharing pair of electrons in which
both electrons come from the same atom.

9. 80% of known elements on the earth are ...........
10. Bonding M.O. possess ........... energy than of atomic orbitals.

[Q4] a- On the basis of (M.O.T), answer the following: (15 marks)
1. Which molecule is more stable O, or O, ?
2. Which molecule is paramagnetic N, or O,?

b- 12 gram of zinc and 6.5 gram of sulfur react to form zinc sulphide (ZnS), a substance used in
phosphor that coat the inner surfaces of TV picture tubes and computer screens; the equation of the
reaction is

Zn +S — ZnS
1. Which is the limiting reactant?

2. How many grams of ZnS can be formed? (The atomic weights of Zn= 65.4, S=32).
¢) Magnesium reacts with chlorine to form MgCl,, draw Born-Haber cycle of the formation of MgCl,?

wikick Best Wishes *%%%%

- Prof. Nagwa Nawar and Prof. Ola El Gamal



