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Mansoura University
Faculty of Science
Chemistry Department
Course: Chem. (121)

Eirst:Level

Date: 20/1/2015

Time Allowed: 2 hours .
Full Mark: 60 Marks

X Answer Only four of the following questions ****

[Q1] Complete the following statements (10 Only): (15 marks)
1. Heisenberg Uncertainty Principle states that ................. g
2. The four quantum numbers of the last electron in 4d®are ........

3. The electronic configuration of an element with (Z=31)is ........, it is roomed in ...... group and ...... period.

4. The maximum number of electrons in the n shell is.........

5. The atomic size of Fis ...... than that of O and the atomic size of Na is ...... than that of Li.

6. The elements in the same period have the same ...... shell while that of the same group have the same .......

To aoenssnamms results from attraction between ions of different charges.

8 results from sharing of electrons. 7

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

10. In Lyman series of 11 spectrum, the third linc represents the movement of clectron from the ... energy level
to the ..o

11. s-s overlap produce ....... and ...... molecular orbitals.

12. 80% of known elements on the earth are ...........

13. The number of periods in the periodic table are ........ and the elements are arranged in the order of increasing

’

14. The % yield of chemical reaction equal .........
15. The electron configuration of iron atom (Z =26)is ................ and there are ........ unpaired electrons.

[Q2] Put the Mark (\/) for the right sentence and (X) for the wrong with writing its correction (10 Only):

1

O 0 0 SN N s W N

. The maximum number of electrons in each of's, p, d and f-subshell is (4 +1). (15 marks)
. BF; is a liner molecule whereas BeCl, is an angular planar. (sB, sBe, 7Cl)

. In the periodic table, the F element is the highest electronegative and Cs is the least. (¢C, 7N. 3O. oF)

. The size of Na is smaller than Na" (Atomic no. of Na = 11).

. The polarity of the covalent bond increases as follow: C-O > C-N > C-F (6C, 7N, 50, oF)

. The first ionization energy of P atom is iless than that of S atom. (5P, 1¢S)

. No two electrons in one atom have different set of' quantum numbers.

. The maximum number of electrons in f'subshell is 10.

. The atoms combined together to form moles.

10. The resonance structures should all have similar energies.

11. Bonding M.O. possess higher energy than of atomic orbitals.

12. The isoelectronic species have the same number of protons.

13. The % of elements in a compound depends on the amount of compound.

14. The CI-P-Cl bond angles in PCls are 90° and 120°. (5P, 17CI)
15. The hybridization of N in NHj is sp”.

[Q3] Choose the correct answer for (10 Only) of the following questions: ' (15 marks)
1. Which sketch represents an orbital with the quantum numbers n =3, { =0, m= 0?
a) <§\ vy O ) 8 dy Ot )
2. What is the maximum number of d orbitals that are possible for a given value of (= 4)?

a) 1 ' ' b) 7 c)S d)3

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

a) NF3 b) N, ¢) CO, d) Na,O

Please turn over
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3. Which of the following has the largest radius?

a)yF : b) Cl ¢) Br ‘ d) 1
4. What is the electron configuration for magnesium ion, ;Mg”™?

a) 1s?2s2p® - b) 1s?2s2p° 3s’ ¢) 1s*2s22p° 3s% 3p? d) 1s?2s22p° 3s?
2. Which of the following is most likely to be an ionic compound?

a) NF; b) N, ¢) CO, d) Na,0
'6. Which one of the following is a nonmetal?

a) 13Al ‘ b) 1-Cl ¢) 20Ca d) 19K

- 7. The electron configuration ofcog)per atom (9Cu) is given by:
a) [Kr] 4s' 3d"" b) [Kr] 4s” 3d ¢) [Kr] 4s' 3d”4p'  d) [Kr] 4s* 3" 4p'

8. Which one of the following is the correct orbital diagram for ground state nitrogen (;N)?
1s 2s 1s 2s 1s 2 1s

2p 2p s 2p 2s 2p

2 b) S R e [
9. Which of the following elements has the largest atomic radius?

a) 7N b) 30 C) 5B Ll) (,C
10. Which of the following elements has the most negative electron affinity?

a) mNe b) gF C) 80 d) 6C
11. In which orbital below would an electron be closest to the nucleus?

a) 4s b) 5d g} Zp d) 2s
12. Which of the following Lewis N,O structures is false? '

a) : NEN-O: L) N=N=& ¢) :N-N=O:
13. How many equivalent resonance forms can be drawn for NO2™?

a) 1 b) 2 c)3 d) There are no resonance structures for this ion.

14. The number of unpaired electrons in 27Co is
a)3 b) 4 ‘ c)4 d) 6
15. Which one of the following molecular formulas is an empirical formula?
a) C6H602b) HzOz C) C2H6SO d) H2P406 €) None of the above.
16. The limiting reagent in a chemical reaction is one that:
a) has the largest molar mass (formula weight). b) has the smallest molar mass (formula weight).
¢) has the smallest coefficient. d) is consumed completely.
17. The % yield of chemical reaction equal
a) Theoretical yield/ Actual yield  b) Theoretical yield + Actual yield ¢) Actual yield/ Theoretical yield

[Q4] a) If 16 grams of O, react with excess CsHg, how many grams of CO, will be formed? The formula mass of
O, = 32 amu and the formula mass of CO; = 44 amu. Balance the equation:

C:Hg (g) + O2(g) > CO: (g) + H,0 (g) (5 marks)

b) How much water must be added to 25.0 cm® of 0.5 M KOH solution to produce a solution
whose concentration is 0.350 M? (5 marks)
¢) Draw Born-Haber cycle of NaCl? . (5 marks)
[Q5] A. Complete the following: v (3 marks)

i. The Pauli Exclusion Principle states that
ii. Hund's rule states that .........................

B. Draw Lewis structure of two only and calculate the formal charge of the following molecules: (6 Marks)

1) HNO; i1) SO, i) POCl3 (1H, 7N, 50, 5P, 16S, 17Cl)

C. Write the electronic configuration and deduce the 4 Q. No. of the last electron in the following: (3 Marks)
i) Na i) Fe* (11Na, xFe)

D. Calculate the wavelength of the radiation that has energy of 3.6 x 10" joules. (3 marks)

(C=3x 10* m/s. Planl’s constant (h)=6.6x10* J.s)
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Course; Chem. (121) M Full Mark: 60 Marks
X Answer Only four of the following questions ****

[Q1] Complete the following statements (10 Only): (15 marks)
1. Heisenberg Uncertainty Principle states that ................. ‘
2. The four quantum numbers of the last electron in 4d° are ........

3. The electronic configuration of an element with (Z=31)is ........ ,itisroomedin ...... group and ...... period.

4. The maximum number of electrons in the n shell is ........

5. The atomic size of Fis ...... than that of O and the atomic size of Na is ...... than that of Li.

6. The elements in the same period have the same ...... shell while that of the same group have the same .......

T msicanid results from attraction between ions of different charges |

. S results from sharing of electrons.

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

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

11. s-s overlap produce ....... AN s ens molecular orbitals.

12. 80% of known elements on the earth are ...........

13. The number of periods in the periodic table are ........ and the elements are arranged in the order of increasing

14. The % yield of chemical reaction equal .........

15. The electron configuration of iron atom (Z =26)is ................ and there are ........ unpaired electrons.

[Q2] Put the Mark (V) for the right sentence and (X) for the wrong with writing its correction (10 Only):

1. The maximum number of electrons in each of's, p, d and f~subshell is (4 +1). (15 marks)

2. BF3 is a liner molecule whereas BeCl, is an angular planar. (sB, 4Be, ;7Cl)

O 0 NN Dt AW

. In the periodic table, the F element is the highest electronegative and Cs is the least. (4C, 7N, 5O, oF)

. The size of Na is smaller than Na" (Atomic no. of Na = 11).

. The polarity of the covalent bond increases as follow; C-O > C-N > C-F (6C, 7N, 50, oF)

. The first ionization energy of P atom is less than that of S atom. (5P, 1¢S)

. No two electrons in one atom have different set rofquantum numbers.

. The maximum number of electrons in fsubshell is 10.

. The atoms combined together to-form moles.
10. '

11,
12
13.

The resonance structures should all have similar energies.

Bonding M.O. possess higher energy than of atomic orbitals.

The isoelectronic species have the same number of protons.

The % of elements in a compound depends on the amount of compound.

14. The CI-P-Cl bond angles in PCls are 90° and 120°. (;5P, ,Cl)

15.

The hybridization of N in NHj is sp®.

[Q3
=

] Choose the correct answer for (10 Only) of the following questions: (15 marks)
Which sketch represents an orbital with the quantum numbers n=3, £ =0, m(= 0?

ad) (S}S) v O e) 8 a4y o

2. What is the maximum number of d orbitals that are possible for a given value of n (> 4)?

a)l ' b) 7 c)-5 d)3

Which of the following is most likely to be an ionic compound? :
a) NF; b) N, c) CO, d) Na,O

Please turn over
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3. Which of the following has the largest radius?

a) F ,» b) C1 c) Br d) 1
4. What is the electron configuration for magnesium ion, leg2+?

a) 1s?2s%2p° b) 1s?2s?2p°® 3s' ¢) 1s22s22p° 3% 3p? d) 1s22s%2p° 35
2. Which of'the following is most likely to be an ionic compound?

a) NF3 ; b) N, ¢) CO; d) Na,O
6. Which one of the following is a nonmetal?

a) 13Al b) 17Cl ¢) 20Ca d) K

7. The electron configuration ofcog)per atom (9Cu) is given by:
a) [Kr] 4s' 3" b) [Kr] 4s® 3d ¢) [Kr] 4s' 3d°4p'  d) [Kr] 4s* 3d"" 4p'

8. Which one of the following is the correct orbital diagram for ground state nitrogen (;N)?
1s 2s

is 2s 2p 1s 25 2p 2p i 2s 2p
el A I O R U 3 B A £ | £ K E

9. Which of the following elements has the largest atomic radius?

2) N b) 50 ¢)sB d) «C
10. Which of the following elements has the most negative electron affinity?
a) 10Ne b) 9F C) 30 ‘ d) (,C
11. In which orbital below would an electron be closest to the nucleus?
a) 4s b) 5d c)2p d) 2s
12. Which of the following Lewis N,O structures is false?
a) : NEN-O: b) N=N=O8 ¢) :N-NSO:
13. How many equivalent resonance forms can be drawn for NO2™?
a)l b) 2 c)3 d) There are no resonance structures for this ion.
14. The number of unpaired electrons in »7Co is
a)3 b) 4 _ c) 4 d)6
15. Which one of the following molecular formulas is an empirical formula? p
a) C¢HgO;b) H,0, c) C;HgSO d) H,P40 e) None of the above.
16. The limiting reagent in a chemical reaction is one that:
a) has the largest molar mass (formula weight). b) has the smallest molar mass (formula weight).
¢) has the smallest coefficient. : d) is consumed completely.
17. The % yield of chemical reaction equal : :
a) Theoretical yield/ Actual yield  b) Theoretical yield + Actual yield c) Actual yield/ Theoretical yield

[Q4] a) If 16 grams of O, react with excess C,Hg, how many grams of CO, will be formed? The formula mass of
O, = 32 amu and the formula mass of CO; = 44 amu. Balance the equation:

C2H (g) + O2(g) » CO2(g) + H20 (g) (5 marks)

b) How much water must be added to 25.0 cm® of 0.5 M KOH solution to produce a solution
whose concentration is 0.350 M? (5 marks)
¢) Draw Born-Haber cycle of NaCl? ; (5 marks)
[Q5] A. Complete the following: (3 marks)

i. The Pauli Exclusion Principle states that «coiiecsissamiseisssiss
ii. Hund's rule states that .........................

B. Draw Lewis structure of two only and calculate the formal charge of the following molecules: (6 Marks)

i) HNO3 ii) SO, iii) POCl; (1H, 7N, g0, 5P, 16S, 17Cl)

C. Write the electronic configuration and deduce the 4 Q. No. of the last electron in the following: (3 Marks)
i) Na i) Fe** (11Na, 2Fe)

D. Calculate the wavelength of the radiation that has energy of 3.6 x 10" joules. (3 marks)

(C =3 x 10® m/s. Planl’s constant (h) = 6.6 x 10>* J.s)
XXX N Best WiSheS TARXRK
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Mansoura University . Time Allowed: 2h

Faculty of Science G Date: 13/1/2015
Department of Physics & All Programs
: First Term Exam 2014-2015
Physics (101)

Answer the following Questions:

Q.1) Choose and write the correct answers: - (10 Marks)
1- A and B are two wires. The radius of A is twice that of B. They are stretched by the some load.
Then the stress on B is.

Equalto that on A - Two times that on A - Four times thaton A - Half thaton A

2- The amount of radiation emitted by a perfectly black body is proportional to. ‘
Temperature on ideal gas scale - Fourth power of temperature on ideal gas scale .
Source of temperature on ideal gas scale - Fourth root of temperature on ideal gas scale

3- If the temperature increases, the modulus of elasticity
Increases - Decreases - Remains constant - Becomes zero

4- Construction of submarines is based on.
Archimedes’ principle -  Pascal’slaw - Newton’slaws - Bernoulli’s theorem

S- If the force F equal F =2mrLvn/R where r is radius L is length, v is speed and R is distance,
What are the dimensions of n (v1scos1ty)‘7
ML?T! - mr't? - Mttt - mU'T!

6- A body executes simple harmonic motion. The potential energy (P.E.); the kinetic energy (K.E.) and
total energy (T.E.) are measured as a function of displacement x. Which of the following statements is
true.

P.E. is maximum when x=0 - T.E. is zero when x =0
K.E. is maximum when x = ( - - K.E. is maximum when x is maximum

7- Water flows through a pipe, the diameter of the pipe at point B is larger than at point A. Then the
speed of the water greater at.
Point A - cannot be determined - . PointB - Same at both a and B

8- Shear modulus is given by _ _ ‘
S=(FN)/(cos0) - S=(F/A)/AVIV) - S=(F/A)/0) - S = (A/F)/tan®

9- In simple harmonic motion the acceleration of the oscillating particle is given bif _
a=-0'Asin (@t+8) - a=Acos(@t+8) -a=-0Asin(@t+8) - a=-o®A’sin (ot + 5)

10- The latent heat of vaporization of a substance is always .

Greater than its latent heat of fusion - Equal to its latent heat of condensation
Greater than its latent heat of condensation - Less than its latent heat of fusion
Q 2- What is the meaning of each expression: (20 Marks)

1) If the material restore to its original shape and size after removing the load from it, it's said to be
2) If the material does not return to its original dimensions after removing the applied stress, it's
9l 10 BB, wownsi v cossanasnammnnnasammanss TR

3) If a body is totally or partially immersed in a fluid, the buoyant force will equal to the weight of
displaced flaid [....ccooviicirvormisrnninsissressionvones



-

4) Is the constant of each matter and equal ratio between stress and strain. ................oiienn
S) Itis the motion of a fluid in which every particle in the fluid follows the same path as the previous
Partiele: ook itaiienmmmm i i AR ¢

6) The rate of heat flow per unit area per unit temperaturé gradient when the heat flow is at right
angle to the faces of a thin parallel material under steady state condition

7) Suppose a rod of material has a length L, at some initial temperature T, when the temperature
changes by AT, the length changes by AL. ................... - PP P SR

| -8) the quantity of heat required to raise the temperature of a unit mass of the material one degree

$ 00 00000000000000000000000000000000000000000s

9) Law states that, an external pressure applied to an enclosed fluid is transmitted uniformly
throughout the volume of the liquid.  .....ccevvvvvveveererernieneensen.

10) The amount of heat per unit mass required to change the phase .......... T = I

Q.3a) ‘Bernoulli’s Equation Studies the relation between P, P, v and h (height) and their ability 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 (6 Marks)

Q.3b) Draw the stress- strain curve defining all the main points and parts of the curve. (5 Marks)

Q.3¢) The bar shown has a square cross section for which the length is 40 mm. If an axial force of

800 N is applied along the centroidal axis of the bar’s cross sectional area, determine the average
normal stress acting on the bar ? - 800N (5 Marks)

Q.42) The position, x, of an object is given by the equation x = A + Bt +Ct%, where t refers to

time. What are the dimensions of A, B, and C using the dimension analysis, - (5Marks)

Q:4b) Fill the space in the table ‘ (4 Marks)
T OC T 0F T OK
........................... 273

68 ST Y S—

Q.?ic) A handful of copper'shot is heated to 90°C and then dropped into 80g of water at 10°C. The
final temperature of the mixture is 18°C. What was the mass of the shot?

(Specific Heat of water = 1 cal/g°C, Specific heat of copper = 0.093 cal/g°C) : (5 Marks)
Good luck |

Examiners

Prof . Dr. Moustafa Tawfik ] Prof . Dr. Mohamed El-Bakery

Ass Prof. Nobel Zaky Kenawy Ass. Prof. Maysa -Ismael

Ass. Prof. Erzk Moustafa Dr. Mohamed Mekamer
Dr. Afaf Sarhan ’ .



Mansoura University Faculty of Science
E.S.P. C. First Year

Time allowed: 2 hrs. | January 2015
’ English Language Exam

Section One: Reading skills:
Read the passage below in order to answer the questions which follow:

(1) Pollution has been defined as the addition of any substance or form of energy to the environment at a
rate faster than the environment can accommodate its dispersion, breakdown, recycling or storage in some
harmless form. In simpler terms, pollution means the poisoning of the environment by man.

(2) Pollution has accompanied mankind ever since groups of people settled down in one place for a long
time. It was not a serious problem during primitive times when there was more than ample space
available for each individual or group. As the human population boomed, pollution became a major
problem and has remained as one ever since. Cities of ancient times were often unhealthy places, fouled
by human wastes and debris. Such unsanitary conditions favored the outbreak of diseases that killed or
maimed many people living in those times.

(3) The rapid advancement of technology and industrialization today is something that man can be proud
of. However, it has brought along with it many undesirable results, one of which is the pollution of our
environment. Humanity today is threatened by the dangers of air, water, land and noise pollution.

(4) The air that we breathe is heavily polluted with toxic gases, chemicals and dust. These consist of the
discharge from industrial factories and motor vehicles. The emission of lead and carbon monoxide from
exhaust fumes is a major cause for concern too. Outdoor burning of trash and forest fires have also
contributed to air pollution. They cause the smarting of the eyes, bouts and coughing and respiratory
problems. Owing to the burning of fossil fuels, the level of carbon monoxide in the air is more than
desirable. Too high a level of carbon dioxide will cause the Earth's temperature to rise. The heat will melt
the polar caps, thus raising the sea level and causing massive floods around the world. The burning of
fuels also produces gases which form acid rain. Acid rain has a damaging effect on water, forest and soil,
and is harmful to our health.

(5) Man has reached the moon and invented supersonic crafts that can travel faster than the speed of
sound. However, these inventions emit pollutants which contribute to the depletion of the ozone layer.
This depletion of ozone, which absorbs the harmful rays of the sun and prevents them from reaching the
Earth, will have drastic effects on all living things. It will lead to a rise in the number of people suffering
from skin cancer.

(6) Water pollution has become widespread too. Toxic waste has found its way into our lakes, streams,
rivers and oceans. This waste is released by factories and sea-going vessels. Spillage of oil by tankers and
during the recent Gulf War has caused irreparable damage to marine life. Thousands of sea animals have
died or were poisoned by the pollutants in their natural habitat. As such, it is dangerous for humans to
consume sea food caught in polluted waters. '

(7) Dumping of used cars, cans, bottles, plastic items and all other kinds of waste material is an eyesore
Much of the refuse is not biodegradable and this interferes with the natural breakdown process of
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converting substances from a harmful form to a non harmful one. As such, it becomes a hazard to one's
health. We may be unaware of it but noise pollution has been attributed to causing a loss of hearing,
mental disturbances and poor performance at work.

(8) To control environmental pollution, substances which are hazardous and can destroy life must not be
allowed to escape into the environment. This calls for united decision-making among world leaders and a
public awareness of the dangers of pollution.

I. Below are statements summarizing the main ideas of some paragraphs in the
passage. Copy each statement in your answer sheet then write the number of the
paragraph which includes the idea.

The effects of air pollution

The impact of pollution on marine life
Modern inventions and Pollution
What is pollution?

Pollution in ancient times
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Answer the questions below:
When did pollution begin to be a problem?

How will the rise in the earth's temperature endanger life?
Pollution can be defined as
What is the bad effect of acid rain?

What causes land pollution?

N

IL. What do the underlined bold pronouns refer to?

III.  Read these sentences and say whether they are true or false and justify your
answer:

1. Cities of ancient times were always healthy. ( )

2. Air is polluted with toxic gases, chemicals and dust. ( )

3. With burning of fossil fuels, the level of carbon may increase. ( )

4. The effects of pollution on water is limited. ()

5. Noise pollution causes loss of hearing only. ()

IV-Find words in the passage which mean the following:
1- injured paragraph 2 2- danger paragraph 7
3- joint paragraph 7



Section Two: Language Skills:

L. Choose the correct answer to complete the following sentences:

1. Some new projects are (opening — to open — to be opened - to opened) soon.
2. Thereisn't (much — many - a few — bed) room in my apartment.

3. How (many — much — often — long) comedy works of Shakespeare did you read?
4. (A-An-The - Zero Article) ink in my pen is red.

5. He and his brother are the same (high — tall - length - height).

1. The following short text has some grammatical mistakes. Rewrite the text correctly in
your paper underlining the changes you have made.

For the last hundred years there has been changes in the weather. As a result the distribution
of wild life have been affected. Many European animals have moved northwards. Different
species of bird have being seen in Greenland.

III.  Use the following words to write correct definitions in the way you studied in the
course.

Square/ geometric shape/ four equal sides/ right angles

Encyclopedia/ book/give information/ subjects/ alphabetical order

Astronomy/ science/ sun, moon, stars, and planets

A fossil/ an organic trace/ buried/ natural processes
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IV.  Change the following sentences into passive voice:
1. They will meet Doris at the station.

2. Teachers teach reading in the first grade.

3. Michael has not sent me a text message.

4. The waiter brought Fred a big steak.

V. Fill in the blanks with the appropriate article if one is needed.

Though you can make ----- (1) ---- decision on purely economic grounds, buying ---(2)----
computer is often more like joining ---(3)----- religious cult. Buy---(4) --- Apple, for
example, and almost by default you join Apple chairman Steve Jobs in his crusade against
IBM. Every machine has its “users’ groups” and ---(5)---- band of loyal enthusiasts who tout
its merits. That makes it all ----- (6)--- more difficult for ---(7)---- uninitiated to decide what
machine to buy. Students have---(8)------ huge advantage, however. ---(9)---- computer
companies are so eager for students’ business (it builds “brand loyalty”) that many offer----
(10)---- huge discounts.



Section Three: Writing Skills:

The table below lists some of the similarities and differences between “Red blood cells and
- White blood cells”. Write a paragraph on the differences and similarities using the

~ information given.

Red Blood Cells White Blood Cells
Physical Bi-concave disc shaped/ have no | WBCs/ irregular in shape/ have a
Properties nucleus/ size approximately 6-8 | nucleus and an outer buffer coat
um
Life Span 120 days 4-30 days depending on body
Types Only one type of RBCs found in Various types of WBCs with
the blood distinct functions
Function Supply oxygen to different parts | Produce antibodies / develop
of the body/ carry carbon immunity against infections.
dioxide/ other waste Phagocytic cells/ engulf/ microbes
Production Produced in red bone marrow Produced in lymph nodes, spleen,
etc.




