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Mansgura University
Faculty of Science
Chemistry Department
Subject: Physical Chem.
Course: Chem. 141

Final exam

First level student
Time Allowed: 2 hours
Full Mark: 60 Marks
Date:May, 2016

(Atomic weight of some elements C=12, 0=16, N=14, H=1, Cu=64 and Zn=65 )

Answer the following questions

1-

[20marks]

a. Cqmglete:

1) For a reversible reaction, the calculated Q (quotient)value is such that Q< K, this means that the reaction

shiftsto ......

............... .

2) Raoult's law states that :" The partial pressure of the solvent above the solution is proportional to its

3) If Ka =10 for acetic acid, the dissociation constant for the conjugate base is equal to............

4) According to the kinetic theory of gases:"The kinetic energy of molecules depends on the ..........

5) A chemical reaction that absorbs heat from the surroundings is said to be and has a

AH at constant pressure.

b. Give a brief account on Raoul’s Law.

2- a. Assign true or false for the following and comment on the answer: [20marks]

1.

Osmosis is a result of passage of solute or solvent molecules through semipermeable membrane (
i

The % ionization for weak acid = (acid concentration at initial) / (acid concentration at
equilibrium) x 100 ().

the compressibility factor Z for an ideal gas is such that Z=0 ( ).

For the reaction at equilibrium: 3Fei) + 4 HyO Fe3Ous) + 4Hyy K,>K
()

The value of AH® for the reaction CHy4 (g) + 3Cl; (g) —~ CHCI; (1) + 3HCI (g) is -336.0 kJ. The
heat (kJ) released to the surroundings when 23.0 g of HCl is formed is 71.6 KJ.

b. Deduce the relation between Kp and K.

[20 Marks]

a. Explain what colligative properties term means. .

b. Calculate the [H'] for the following solutions:

i. 0.1 M CH;COOH (Ka =1.82x107).
ii. 0.1 M CH3;COONa.

iii. Mixture from i and ii solutions
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Mansoura University Fir§t Year Students
Faculty of Science N (Phys. + Biophys. + Math. + Stat.)
PHYsIcs DEPARTMENT Course: Phy 104 (Electromagnetic Theory)
Final Exam — 224 Term (4 June 2016) 2015 — 2016 Time allowed: 2 hours

M
Answer the following questions

(O1: 15 Mark, O2: 15 Mark, O3: 10 Mark, Q4: 20 Mark) __ Full Mark: 60

Q1:
A) A charged wire of length L lies on z-axis, and its linear charge density varies as 1 =4z "'. Find the

electrostati’c field strength E ( r ) at a point away from the mid of the wire a distance d.

B) Derive the 4% Maxwell’s equations in case of time-dependent electromagnetics.
Q2:
A) Solve Laplace’s equation to find the electrostatic potential inside an equi-potential [CD = p,qp)} half-

cylindrical surface connected with battery of voltage ¥y and the lower plane surface connected to the ground.
B) Define each of the following:

Polarization vector — Faraday’s law — Electric dipole moment — Element of Current — Continuity equation.
Q3: | |
A) Find the magnetostatic field intensity on the axis of a coil of /V turns, and radius R.
B) Prove that the net bound charge of a dielectric material vanishes.

Q4: Choose the BEST answer:

1. At point (2,%, _—3) in cylindrical coordinates, which of the following is correct

a) x =2 ~ b) #=0.8137 c) r =413 o dall

2. Afield F is said to be conservative if

2) V-F =0 B YxE=0 o) [ E-dt=p d) Y(E)=0

3. The continuity equation for non-steady current has the form: ‘

&) V-J=0 b) VxJ =0 ) Vs + 2L =0 ) Vx+ Lo

4. For isotropic, linear and homogeneous dielectric material, the relation between the polarization vector
P(r)and electrostatic filed intensity E(r)is given by

a) P(r)=xE(r) b) P(r)=erE(r) ©) P(r)=gxE(r) d) none
S. For any vector field A, which of the following is correct
a) YX¥x4d =0 b) ¥ ¥x4=0 o ¥4, =0 d) all
6. The total flux of a field 4 out of a surface S surrounds a volume 7, is defined by the integral
a)wzfyédv b)l//=jsé-ﬁ_ds c)aand b d) none
7. Laplace’s equation in electrostatics can be written for the electrostatic potential @ as
a) VO=0 b) V’® =0 c) Vo =0 d) none
8. Ampere's circuital law takes the form
) [ Bdl=1, b V-H(r)=J(r) O [ Hdl=1, b and c
9. Gauss' law in electrostatics corresponds to ............ Maxwell’s equation (write its formula after the choice)
a) ¢ b) 2% c) 34 d) 4t
10. The fact that "there is no single magnetic pole in nature" can be expressed mathematically as
a) VxB=0 b) VxH =0 c) VxA4=0 dV-H=0
With my best wishes,,,,, Dot Olfe. WY Dl
P
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Manscura University " Faculty of Science

ESP Center First Year

- Second Term Final Exam Mav 2016 Time: Two Hrs.

Section One: Reading Skills:
Read the paésage below then answer the questions which follow:

Laser

(1) Many useful inventionis use lasers. So do many inventions to entertain us.CD and DVD players use
lasers. Bar code readers in stores use lasers. Doctors use lasers to do delicate surgery, such as eye surgery.
Lasers carry TV and telephone signals over special cables. Metal workers use lasers to cut and weld metal
into everything from street light poles to cars. Workers i1 clothing factories use lasers to cut through
hundreds of layers of fabric at once. Lasers are a special form of light. Laser light does not exist in nature.
Only human technology can create laser light.

(2) Ordinary lfght, like sunlight, is made up of many different wavelengths, or colors, of light. If you put all
the different colors together, you get white light.

(3) Laser differs from light in many ways. First, the light from a laser contains exactly one color or
wavelength rather than a lot of different wavelengths. Scientists say that laser light is "monochromatic,"
meaning of one color. Second, all the wavelengths are in phase. That is, they are all "waving" together, like
a well-timed audience "wave" at a football game. All the wave crests (high points) and troughs (low points)
are lined up. Therefore scientists say the laser light is "coherent. And third, while light waves from ordinary
sources (such as flashlights, light bulbs, or the Sun) spread out in all directions . laser light waves all travel
in the same direction, exactly parallel to one another. This means that laser light beams are very narrow and
can be concentrated on one tiny spot. So, Scientists say the laser light is "collimated."

(4) Because the laser light is monochromatic, coherent, and collimated, all of its energy is focused to
produce a small point of intense power. This focused power : “akes laser light useful for cutting and welding.
It also makes it possible to control laser light very precisely and make it do all kinds of useful things.

(5) Lasers are also finding many new uses in space missions. No, not in light sabers! For one thing, lasers
can be used in a device called a spectrometer. A spectrometer uses light to identify the chemical composition
of matter. For example, as light passes through a gas, the gas soaks up certain colors, or wavelengths, of
light. Different gases absorb different wavelengths. So the light that comes out the other side of a gas cloud
will have a unique "fingerprint." A spectrometer can read that fingerprint and identify the gas.

(6) A spectrometer uses light to identify the chemical composition of matter. For example, a spectrometer
"looking at" sunlight that has passed through-the air above a city can detect what gases the air contains,
-including all the pollution from cars and factories.

(7) A new kind of laser spectrometer can go even farther and measure exactly how much of a gas is present.
Want to look for signs of life on Mars? One way is to look for methane. Methane is a gas produced by living
things, like bacteria. Even tiny amounts of methane on Mars could mean something is alive and well!



<

(8) Let's say scientists send their special spectrometer to Mars as part of a lander or rover mission. The®
scientists know that methane—and only methane—absorbs a certain wavelength of light. So, like tuning in a
radio station, they "tune" their laser spectrorm*er to that exact wavelength. The spectrometer's laser beam
aims at a distant rock, zipping through the Martian air, bouncing off the rock, and shining back into the
spectrometer's "eye." If the returning laser light is weaker, it can only mean that methane in the Martian air
has absorbed some of the energy. And how much energy has been absorbed tells how much methane is
present.

(9) In the early days of lasers it came as a surprise that these tools of light could be used in the science of
medicine, since no one envisioned that they might be able to heal or otherwise improve people's physical
well-being. But doctors and medical researchers quickly began to see the possibilities, and the number of
uses for medical lasers multiply over the years. Among other applications, these include cutting into tissue in
surgical procedures; reshaping the cornea of the eye to improve sight; cleaning clogged arteries; burning
away cavities and whitening the teeth; removing unwanted hair, wrinkles, birthmarks, and freckles; and
reshaping the face in plastic surgery procedures. .

I. Each of the following five statements summarizes the main idea of one of the paragraphs in the
passage. Copy the statement in your answer sheet then write the number of the paragraph havng the
main idea next to it.

A) Uses of Laser in medicine

B) How spectrometers can be used to dlscover Methane in other planets -
C) General uses of laser

D) A comparison between laser and natural li ght

E) The use of spectrometers to determine the level of pollution

IL. Answer the following questions:
A) Explain how a spectrometer may be used to identify gases.
B) Mention four differences between Laser and natural light.
C) List three applications of laser in medicine and two in industry.
II1. Are the following statements true or false? Justify your with evidence from the text in both cases.
A) Collimated light may spread over a large area.
B) The power associated with laser is high v concentrated.
C) Laser was widely applied in medicine since it has first appeared.
D) Metals can be cut and reshaped by lasers.

IV. Find words in the passage which mean:

A) Join (paragraph (1) | B) Accurately ( paragraph 4) C) Take in (paragraph 5) D) Increase
(paragraph 9) ’

Section Two: Language Skills:

I. Some of these sentences are incorrect or unnatural. Change where necessary. Put “right” if
the sentence is correct:

A. Did it cost much to repair the car?
B. Idon’t know much Spanish - only few words.
C. Neither of the boys wants to play footbai..



My brother is elder than me.

We spent much money in our last holiday.

The food was too hot to eat it.

The library is more quite than the club.

Half of this money is mine, and the half of it is yours.

I haven’t got enough money for going on holiday.

! didn’t expect to see them. It was a quite surprise.

Randy always talks about the same things. He’s really bored.
Both my parents are from London.

FRTTmoEED

~ I Explain the difference in meaning between the sentences in each of the following pairs:

A) He spoke little English - He spoke a little English
B) She has few problems - She has a few problems
C) All flowers in this garden are beautiful. - All of the flowers in this garden are beautiful.

IIL. Rewrite these sentences so that they have the same meaning: -

. Jack is younger than he looks.

. Jack isn’t '

. 1 didn’t spend as much money as you.
. You

A
B
C
D

IV. Complete these pairs of sentences :

A) We enjoyed our holiday. It was so - We enjoyed our holiday .We had such
B)' 1 don’t like London very much . It’sso - don’t like London very much. It’s such _

Section Three: Writing skills:

Choose one of the following topics to write a short paragraph of about 200 hundred words.
A) Using the information in the table, below write a short paragraph comparing between

earthquakes and volcanoes

Earthquakes Volcanoes

Definition rapid/ successive shakes/ take place/ one | opening in the earth’s crust/ permit
after the other B the passage/ lava/ gases

Causes breaks of the crust / volcanic eruption presence of weak parts in the earth’s

) ' crust/ molten magma/

Harms - losses in spirits / damage/ buildings - lava flow/ cover towns and village/
- roads blocking/ dams/ destruction - poisonous gases / volcanic dusts/ --
- tsunami waves/ destroy/ coastal cities - forest fires/ destruction/ cultivated

, s lands

Benefits information about the carth’s internal -thermal energy/ produce electricity
structure - volcanic rocks/ economic value

& 1




B) Using the information in the following table, write down a paragraph about the function of

each part of a digital camera,

1) Matte focusing
screen

A screen on which the light passes through the lens will project

2) Condensing
lens

Used to concentrate the incoming light

3) Pentaprism

To produce a correctly oriented and right side up image and project it to
the viewfinder eye piece

4) AF sensor It’s full name is autofocus sensor, which is used to accomplish correct auto
focus

5) Viewfinder To allow us to see what will be recorded on the image sensor

eyepiece ‘

6) LCD screen

Used to display the photos stored in its memory card, setting and also what
will be recorded on the image sensor in live view mode

7) Image sensor

Contains a large number of pixels for converting an optical image into
electrical signals

8) AE sensor

Used to provide exposure information and adjust the exposure settings

9) Sub mirror

To reflect the light passes through the semi-transparent area on the main
mirror

10) Main mirror

To reflect incoming light into the viewfinder compartment

Best Wishes

~
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Mansoura University May 2016

Faculty of Science 1* level student (103)
Physics Department Electric circuit
Answer the following questions Allowed time 2h

1- Two pure circuit element in series have the following
current and applied voltage

1= 13 42 sin ( 500t —35. 4)A
=150 sin ( 500t +10 ) V.

a) construct the V-I phasor diagram

b) Find the impedance and construct
the impedance diagram

c¢) Determine the circuit constants | DO:I

d) Draw the parallel equivalent circuit

2 For the given parallel circuit L | 5.0,
a) Find the equivalent admittance qu : 155
and the total current @ ‘355—‘7— =Y A=
b) Draw the series equivalent circuit 150/45. ?38326 F‘.I ot
c) Calculate the power relations and : ,
draw the power triangle

3- a) The applied voltage to the parallel
combination of R and LL shown in
Fig .is v = Vm cos ot.
Find the current in each branch and
express the total current as a single
cosine function

b) Determine the Yms for the given

waveform
A
v obo—_ _ -
fin W M [2‘01
| T | | Tt
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