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Question 1: (15 marks)
(4 Mark)

[A] Complete :
(1) For each one Celsius degree rise in temperature, the volume of a gas increases by

of its volume at 0°C.

(2) Escape of gas molecules through a narrow orifice is called
(3) For a reversible reaction at equilibrium, the concentrations of the reactants and products are

- constants because
(4) For an ideal solution of liquids A&B, the intermolecular forces between A and B

[B] Put (\) or ( X): (4 Mark)
(1) According to the kinetic theory of gases: The kinetic energy of molecules dependence

on the gas volume ( ).
(2) Solubility of inert gas in a liquid increase with temperature increase  ( )
(3) The rate of gas effusion is inversely proportional to its molecular weight.  ( )-

(4) At STP all gases have the same volume  ( )

[C] Write on: (7 Mark)
(i) conventions for writing thermo chemical equations (ii) Hess's law of constant heat summation

Question 2: (15 marks)
[A] Complete : (3 Mark)
(1) A colligative property is that property which depends only on.............
................... but notupon ................o.....ofthe oo

(2) Adding a non-volatile solute to a solvent causes

in the in the boiling point of the
(3) Passage of the solvent into solution or from more dilute solution to
is knownas...............

when the two solutions separated by..............c..oco...e.

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

[B] Define each of the following : (4 Mark)
(i) Bond dissociation energy. (ii) Ionization constant of a weak acid K, and pKa .

yY + zZ

[C] For the reversible reaction: wW + xX
Deduce mathematically:
(i) An expression for Kc.
(ii) An expression for Kp (supposing the reactants and products are gases). (8 Mark)

(iii) The relation between K¢ and Kp.




I |

Question 3: (15 marks)

[A] Define each of the following : (4 Mark )
(i) Molarity. (ii) Molality. (iii) Buffer solution. ~ (iv) p', p°" and p*V..

[B] State Le Chatelier principle and apply it for the following: ( 6 Mark )
Nz(g) + 3 Hz(g) _— 2NH3(g) AH=-924Kk]
If at equilibrium: (i) Concentration of Hy) increased. (ii) Concentration of NHj,) decreased
(iii) Pressure decreased. (iv) Temperature decreased.

[C] Write on Dalton's law of partial pressure. (S Mark)

Question 4: (15 marks)
[A] Choose the correct answer: (4 Mark)

(1) The momentum of a gas molecule equal:
@M 12me®> (). (i)2me® (). (i)mu (). (v)2mu ().
(m= mass of molecule , u= average molecular speed)
(2) The sum of all the mole fractions of a solution is:

(i) Greater than 1 ( ) (ii) Lessthan 1 ()
(iii) Equal 1 ( ) (iv) Equalzero ()
(3) For a reversible reaction carried using a catalyst, the presence of the catalyst leads to :
(i) Increase of the forward reaction only ( )
(ii) Increase of the backward reaction only ( )
(iii) Increase of the forward and backward reactions equally ( )

(4) For a reversible reaction Kp = K¢ if A n for gaseous species is :
@(i)+ve () (i)—-ve ( ) (i) equalzero ( ) (iv)equal 1( ).
[B] Give reason : (6 Mark)
(i) Aqueous solution of NH4Cl is acidic while that of NaC,H3;0; is basic.

(ii) Solutions of non-volatile solute undergoing dissociation causes higher colligative
properties.

[C] The p" ofa0.10 M solution of a weak acid HX is 3.30. What is the ionization constant of HX?

(5 Mark)

Good Luck

Prof.Dr. M. A. Morsi
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Answer the Following Questions Marks
1. a) Find the average and the effective values of  [8]
a full-wave rectified sine wave which is
clipped at 0.707 of its maximum value as

shown in Fig. 1.
b) A series circuit of R = 1002 and L = 1mH  [7]
has an impedance of 2046. Determine the
angle 6 and the frequency f in hertz.
2.a) Find the voltage across each element and [8]
the total voltage of the RLC circuit shown
in Fig. 2. Given the current passes is
i =10 sin (1000t + 45°)A.
b) Define the power factor. [7]
Given the series circuit of Fig. 3. Determine
the power triangle.
3.a) Calculate the impedance Z, in the circuit [6]
shown in Fig. 4.
b) Consider the circuit of Fig. 5. Find:
1-  The three mesh currents. (6]
2- The power consumed in the 52, [3]
and 2 {0 resistors.
4. Given a series RLC circuit with R = 5042,
L =0.1H, C =50uF, and the applied
voltage V<£6. Calculate:
1- The resonant (f,), lower and upper [7]
half power frequencies (f3, f>).
2- The quality factor at (fj). (2]
3- V46 [Given the current at f, is  [6]

[ =2220° A]. Draw the VI phasor
diagram at f, f>.

With My Best Regards

Dr. Hassan Elhadidy

8Q2
e ’;1 jrog
-j4Q
Fig.3.
. 2
63424° A 30
‘Cf‘D90460°V Za 200
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four

[1] a) Express the electric field vector
E=5ra,+r’sinfa,+a,
In Cartesian Coordinates, and then find E(-3,0,5). [10] Mark

b) Prove that
J4.dL

Curld = Vx4 = (lim £ = e [10] Mark

[2] a) Consider a sphere of radius (a) centered at the origin and filled uniformly with
volume charge density (p,). Find the electric field outside the sphere at P(0,0,z).
[10] Mark
b) Show that, the electric field due to dipole with center at the origin given by

=" [Boes@a, +smda,] [10] Mark
dme,r

[3] a) Define the following 1- Linear dielectric  2- Isotropic dielectric
3- Homogeneous dielectric  4- Differential normal surface area in cylindrical

coordinate 5- The Physical meaning of V.4 ,Vf [10] Mark
b) If E=i2[2005961r +sinfa,] A/m’ .
r

Calculate the current passing through q§ o< g Lk

i) A hemispherical shell of radius 10 cm, 0 <8 <2n h L
ii) A spherical shell of radius 10 cm [10] Mark

[4] a- Prove the continuity equation

V.J:_Zf)” [10] Mark

b- If G(r)=ze™ (pa,+a.] .Determine the flux G out of the entire surface of

the cylinder p=2 , 0Z<5
confirm the result by using the divergence theorem. [10] Mark

Sygls Joke s ¥ 3y e dge Y Gdg e 5.y
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Part I: Reading Comprehension:

Read the passage and answer the questions that follow:

1 Passive smoking is the involuntary inhalation of smoke from tobacco products. It occurs when tobacco smoke
permeates any environment, causing its inhalation by all people within that environment. Such smoke is called
secondhand smoke (SHS) or environment tobacco smoke (ETS). Scientific evidence shows that exposure to secondhand
tobacco smoke causes disease, disability and death. The risks associated with passive smoking are one of the main reasons
for smoking bans in workplaces and indoor public places, including restaurants, bars and night clubs.

2 Research has generated scientific evidence that secondhand smoke (that is, in the case of cigarettes, a mixture of
smoke released from the smoldering end of the cigarette and smoke exhaled by the smoker) causes the same problems as
direct smoking, including heart disease, cardiovascular disease, lung cancer, and lung ailments such as COPD, bronchitis
and asthma. Specifically, meta-analyses have shown lifelong non-smokers with partners who smoke in the home have a
20-30% greater risk of lung cancer, and those exposed to cigarette smoke in the workplace have an increased risk of 16-
19%. A wide array of negative effects are attributed, in whole or in part, to frequent, long term exposure to second hand
smoke. There is evidence that reducing exposure to tobacco smoke cuts the risk of heart attack. When Helena, Montana
implemented a 100% smoke-free law, heart attack admissions in the hospitals dropped by 40%, and rebounded when a
court suspended the law. Heart attack admissions have been shown by meta-analysis to decrease by an average 27% after
the implementation of smoke-free law.

3 Adult or children with asthma can experience attacks brought on by passive smoking, and there has been one case
study report of a death due to an asthma attack associated with if. Since the 1980’s there has been substantial evidence that
there is a relationship between parents smoking in the house and children developing asthma and other related illnesses.
There have also been studies that investigated the exposure to tobacco smoke with the age of the child. Research has
shown that the younger the child- as young as a fetus even- the more susceptible and harmful the effects of second hand
smoking can be.These children of smokers tend to have a lung capacity that is less than children of the same height,
weight, age and sex of those children who are not exposed to constant second hand smoke. Children who are exposed to
cigarette smoke in their home day after day are more likely to cough, wheeze, get sore throats and respiratory problems
than children who live in homes with non-smokers.

Although it is not indefinite that the increased amount of asthma amongst children is primarily due to environmental
tobacco smoke, there is substantial evidence that leads to the conclusion that it has a tremendous impact on it. Tobacco
smoke is an irritant, and allergy sufferers can experience stuffy or runny noses, watery or burning eyes, sneezing,
coughing, wheezing, a feeling of suffocation, and other typical allergy symptoms within minutes of exposure. Many
former smokers and those who are trying to quit prefer to not be around smoke as it can cause them to have cravings.

4 Epidemiological studies show that non-smokers exposed to secondhand smoke are at risk for many of the health
problems associated with direct smoking. In 1992, the Journal of the American Medical Association published a review of
the available evidence regarding the relationship between secondhand smoke and heart disease, and estimated that passive
smoking was responsible for 40,000 deaths per year in the United States in the early 1980s. Some of them find that non-
smokers living with smoker have about a 25% increase in risk of death from heart attack, are more likely to suffer a
stroke, and can sometimes contract genital cancer. A British study reported that exposure to secondhand smoke increases
the risk of heart disease among non-smokers by as much as 60%, similar to light smoking.

5 A number of studies funded by the tobacco industry have yielded results inconsistent with the scientific
consensus, or have criticized the epidemiological approach associated with that consensus. A 2003 study by Enstrom and
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Kabat, published in the British Medical Journal, argued that the-harms of passive smoking had been overstated. Their
analysis reported no statistically significant relationship between passive smoking and lung cancer, though the
accompanying editorial noted that “they may overemphasize the negative nature of their findings”. This paper was widely
promoted by the tobacco industry as evidence that the harms of passive smoking were unproven. The American Cancer
Society, whose database Enstrom and Kabat used to compile their data criticized the paper as “neither reliable nor
independent™, stating that scientists at the ACS had repeatedly pointed out serious flaws in Enstrom and Kabat’s
methodology prior to publication. Edstrom’s ties to the tobacco industry also drew scrutiny; in a 1997 letter to Philip
Morris, he requested a “substantial research commitment...in order for me to effectively compete against the large
mountain of epidemiologic data and opinions that already exist regarding the health effects of ETS and active smoking”.

6 The study was funded and managed by the Center for Indoor Air Research, a tobacco industry front group
described in confidential Philip Morris documents as “responsible for producing studies to offset the IARC study”, and
Estrom’s work was viewed by Philip Morris as “clearly litigation-oriented. Estrom himself has defended the accuracy of
his study against what he terms “illegitimate criticism by those who have attempted to suppress and discredit it”.

(A)Answer the following questions:

1- What is the scientific proof for the secondhand smoke that can be extracted from the passage?
2- According to the passage define smoking?

3- Who will be more affected with smoke? List the problems he/she will have.

4- Talk about the critique of individual studies and epidemiology?

5- How can we reduce the percentage of heart attack disease?

(B) What do the underlined words in the passage refer to?
1- Those (parag. Two) 2- It (parag. Three) 3- Them (parag. Four) 4- Their (parag. Five)

(C) Find synonyms in the passage which mean the following:

1- Direction.........c.ceovunen... (Paragraph one)
2- Beingresultof............... (Paragraph two)
3- Frequent....................... (Paragraph three)
4= Calculate s oovmonssssmes o (Paragraph four)
5- General agreement........... (Paragraph five)
6- Mistakes................. ......(Paragraph five)

(D) Write whether the following questions (True) or (False) and correct the false one:

1- Passive smoking was responsible for 120,000 deaths per three years in the United States in the early 1980s.

2-  Philip Morris requested a substantial research commitment to struggle on the large mountain of epidemiologic
data and opinions.

3- Passive smoking is an unwillingly inhale of smoke from tobacco products.

4- Heart attack admissions have been shown by meta-analysis to drop by an average 27% after implementing
of smoke-free law.

5- Meta-analyses have shown lifelong smokers with partners who non-smoke in the home have a greater risk of
lung cancer.
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Part II: Language & Structure skills:

(A) Define the following terms and give examples:

1- Suffixes 2- Scanning 3- Prepositional phrase 4- Appositive 5- Sentence-fragment

(B) Give the area of meaning for each root; support your answers with examples:
1- Cide 2- Gamy 3- Chron 4- Theo 5-leg
(C) Paraphrase the following sentences using directions in the parentheses:

I had worked night and day. I became exhausted. (Use: having)

2- Anna Freud/the daughter of Sigmund/an eminent psychoanalyst/as well. (Form an adjective clause)

3- He asked questions that there were no answer for. | (Change into formal)

4- The larva of gypsy moth inside the bean. (Correct)

5- Napoleon sent peace proposals to Czar Alexander after entering Moscow. (Form a clause using his troops)

1

(D) Choose the correct answer from (a), (b), (c), or (d) in the following sentences:

- , Sarah rarely misses her basketball shots.

a. An excellent basketball player is b. An excellent basketball player

c. Her excellent basketball play d. Sarah is an excellent basketball player
2- While .................. a visit to Georgia, Eli Whitney learned of the need for a machine that could

clean cotton.
a. of b. on c. above d. for
- adult come to night classes eager to learn has been the experience of most adult
education teacher.
a. Which b. That c. Where d. When
4- Case studies are the target of much skepticism in the scientific community, ....................... used

extensively by numerous researchers.

a. they are b. are c. yet they d. yet they are

5- have at least four hours of hazardous materials response training is mandated by federal law.
a. All police officers b. All police officers must
c. That all police officer d. For all police officer

Page 3 of 4



(E)Write (T) for True, or (F) for False, then correct the wrong one:

1- To dwindle is to become bigger.

2- The Great Wall of China is a colossal structure.

3- Something disposable can’t be thrown away after being used.
4- To deprive means to take something away.

5- Something minuscule takes up a lot of room.

Part III: Writing Skills:

Answer the following questions:

1- Read the paragraph and point out the items that follow:

You can make a simple model to show how stomach acids break down food. To begin your
model you will need a glass jar, a small piece of cooked beef, and some dilute hydrochloric acid.
First, put the beef in the jar. Then carefully add the acid. (Since acids can burn, work carefully!) If any
acid spills, wash it off immediately. Next, put the jar in a safe place overnight. On the following day,
notice how the beef looks. Compare its appearance before it was soaked in the acid with the way it
looks now. The acid in your stomach works on food in much the same way as the acid in your model.

A) The topic sentence.

B) The supporting sentences with their types. And how many are there?

C) What kind of paragraph is?

D) Cohesion, reference and transitional words.

E) Suggest a title for this paragraph? Point out the difference between the title and the topic sentence.

2- Write a paragraph of comparison (not less than 8 lines) about the advantages and
disadvantages of using the internet. Don’t forget to draw your brainstorming for the
content.

Good Luck,

Page 4 of 4



