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Mansoura University % 5 ) peaiall Aaals |
Physics Department == £ i) i

Second Term Examination June 2013

Academic Level: First Level Program: Geo&Chem Zool&,Bio
Time: 2 Hours Chem,Bot,Enviro,Chem
Subject: Electricity & Magnetism &Optics Date: 1* June 2013

Full Mark: 60 Marks Courses: Physics 102

Answer the Following Questions

[1] a- Define the following terms: i) Electrical conductors. ii) Coulomb's law.
iif) Gaussian surface. iv) The capacitor. v) Dielectrics.
Vi) Magnetic force. [6] Marks
b- Explain the differences between Linear, Surface, and Volume
Charge Densities, and give examples of where each
would be used. [3] Marks
c- Three point charges are located at the corners of an equilateral
triangle as shown in Figure. Calculate ,i) the resultant electric force
on the 7.00 pC charge, and ii) The electric potential energy
of the configuration. K= 9x10° N.m?*/C? [6] Marks

J 7.00 uC

2.00 uG -4.00 uG

[2] a- A solid, insulating sphere of radius a has a uniform charge density p
and a total charge Q. Concentric with this sphere is an uncharged,
conducting hollow sphere whose inner and outer radii are b and c,
as shown in Figure. (a) Find the magnitude of the electric field in
the regionsr<a,a<r<b,b<r<c,andr> c. (b) Determine
the induced charge per unit area on the inner and outer
surfaces of the hollow sphere. [6] Marks

Insulator

Conductor

b- List several similarities and differences in electric and magnetic forces. [3] Marks

c- Two capacitors, C1 =5 uF and C, = 12 uF, are connected in parallel, and the resulting -
combination is connected to a 9.00-V battery. (a) What is the equivalent capacitance of the
combination? What are (b) the potential difference across each capacitor and (c) the charge

stored on each capacitor and (d) the energy stored in each capacitor? [6] Marks
[3] a-. Determine the velocity, radius of path, and the periodic time for a proton moves freely with a
constant velocity v perpendicular to a constant magnetic field B. [7] Marks

b- Two long, parallel conductors, separated by 10 cm, carry currents in the same direction. The first
wire carries current /1 = 5 A, and the second carries /; = 8 A. (a) What is the magnitude and
direction of the magnetic field created by /4 at the location of /,? (b) What is the force per unit
length exerted by /1 on ;7 (c) What is the magnitude and direction of the magnetic field created

by I, at the location of 1? po =4n x 107 T.m /A [8] Marks
[4] a- Define the following terms: i) Wave front. ii) Law of reflection. iii) Index of refraction.
iv) Critical angle. [4] Marks
b- Use Huygens's principle to drive the Snell's law of refraction [5] Marks

c- The wavelength of red helium-neon 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 1.507 (c) What is its speed in the
glass? C=3x10°m/s , nai=1 [6] Marks

Examiners: 1-Dr. Nabil Kinawy 2- Dr. Maysa Ismail 3- Dr. Nagah Elsheshtawy 4- Dr. Hany Kamal
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Chemistry Department * Date: 04/6/2013
| Subject: Chemistry j @ Time allowed: 2 Hours
Course(s): Chem.131 Principles of ‘e{__“,&//“ Full Mark: 60 Marks

Organic Chemistry
Answer the FOLLOWING questions:
[1] (a) Rank the following according to [14 Marks]
i. increasing solubility in water
CH,CH,CH,CH, CH,CH,OCH,CH, CH,CH,O0H CH,0H
ii. increasing dipole moment (u)
F
|
F’B\F H—F H—Br H—I

iii. decreasing Torsion strain

HaC H HsC, | Hs Hsy
H Cl H H
H 1
H >~ Cl H ™ y—""H H’ \H H’ \H

H H H cl
iv. increasing heat of combustion

v. increasing stability
Jo e
CHs \)\H H/kH | \/kCHa

vi. increasing basicity
)\ i ) M >( =
C\\\C:_ )\%: O- O_ F\/\Q: \/\O

H
vii. most acidic to least acidic

O« ,O<_-CHjs o el +O~.-CHa

H™H H \[of H \gHs W
(b) Predict the hybridizations, geometries, and bond angles for each of the atoms where indicated
in the shown molecule. [4 Marks]

\IO-
0 H l
./8\.. //é\ / v -« H / ?CEC'IL{‘
H G\ H O=C=NC-H 2 I+
H H

[2] (a) Draw out the product(s) formed when 1,2-dimethylcyclohexane undergoes 1) chlorination and

2) bromination under free radical conditions and predict the percentage of each product formed.
[4 Marks]

(b) Name the folIowing compounds in JUPAC acceptable terms [8 Marks]

X oC

PLEASE TURN TO NEXT PAGE
1




(c) Draw the line-bond representation for the following Lewis structure [2 Marks]

H__H_H H H\,-l _H HoH - H\C_C'H
H H. H H 1 (E' H, /C\CO_HH Y i W H
el H F/C\/Q/C\G/N.\?/H H'R@ q/ H-Cy //C'C=C~3'H
| c H™ B 17 ~€7GH E=C
H s Cl HH 0o H H Br H H H \
[3] (a) Draw all the other resonance structures for the following structures using arrow-pushing
[6 Marks]
) 5" 9 i 5
. _- . " . ._ S
N+ \/\“‘\\\ e 107 o /U\/\ HyC”™ “CHs
H™ TH R
(b) Label the acid and base in the following reactions. Then show the mechanism of the acid-
base reaction using arrows. [4 Marks]
H -
H3C +1 HsC, + o,
1. C=CH, ~O-~ ,C—CHjs /A
HsC Ho* H HaC H o H
Cl
0
2: a ™ Ng  HCTTCH

(¢) Using a Newman projection, draw the least and the most stable staggered conformation for
1,1-dibromo-2-chloroethane, sighting down the C;-C, bond. Sketch approximate potential

energy diagram. [2 Marks]
(d) Rank the following according to increasing basicity. Explain your answer [2 Marks]
NH2
o CN” © O‘N”z » HiC~ ‘2 NH 2, CN“ ; CN” : OZCNH
[4] (a) Which is the s tronger acid in the following pairs Explain your answer [5 Marks]

Oono
S\/o O-_OH
H-C=C-H & Hi:C—==CH;, & O

(b) Name the gener al class of organic compounds that each of these molecules belong to

[3 Marks]
,/8\ ,/8\. ./ﬁ\ /ﬂ\ . j’k /R /ﬂ\ P
R O R R B R NR2 R 0 R o4 RTC=N
(c) True or Fulse | [6 Marks]
1. Carboxylic acids are proton donor
2. Carboxylic acids are Lewis acids
3. Primary amides have an sp hybridized Nitrogen atom
- 4. Nitriles have 2 ¢ and 1 7 covalent bonds
5. Ethanenitrile is more basic than pyridine
6. The Carbon/Nirogen bond lengths decrease from amines to amid
gBut wishes
Examiner: Dr. Ahmed Fekri
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Full Questions Mark: 60 Marks

Answer the following questions:

Ql. Complete the missing words in the following: (15 Marks)
T-OSMOSIS IS ittt st s ereseeste et e ebeeneeere e

2- Colloids classified iNt0...cocvveiriieee e AN e

3- Light reaction during photosynthesis produces................ and ..............

4- Permeability of non-electrolytes across the plasma membrane depends on ..................
5- Osmotic suction force of a plant cell in a hypotonic solution = ..o

6- Cytoplasm of plant cell is a compleX.....cccoeveveceeeveccceieiciene,

7- Plasmolysis defined as .........cccoeeveveneennnn. while de-plasmolysis iS........cocoivvireiiecieceeen
8- Photosynthesis is .............. process.

9- Urease enzyme catalyses the hydrolysis of ............. 1O ciinisnonss 7o N

Q2. Write an account on: s (15 Marks)

a- Fixation of CO, during photosynthesis (Calvin cycle).
b- Transferases.

c- Permeability of electrolytes by plant cells.

d- Adsorption by colloids.

e- Imbibtion.

(P.T.0. dadall ) dllad ()




Q3: A. Provide the missing word or words: (15 Marks)
1. Spirulina belongs to the kingdom......
2. The sub-units of viral protein are known as.....
3. Bacteria cells can exchange DNA through hollow appendages known as .....
4. Ascus encloses 8 haploid ascospores while basidium carries....
s T is main component of fungal cell wall
6. Chlorophyll d is only present in cells of......
7. Viruses that replicate inside bacterial cells are termed as.....
Q3: B. Choose the most correct answer:
a. Which of the following organisms is prokaryotic:
1. Salmonella 2. Penicillium 3. Chlamydomonas 4. all mentioned
b. The yeast fungi reproduce sexually by
1. conidia 2. exospores 3. ascospores 4. zygospores
c. The green alga Scenedesmus is :
1. unicellular motile 2. unicellular non-motile 3. Filamentous 4. colonial non-motile
d. The dikaryon cell of some fungi contains:
1. two diploid nuclei, 2. two haploid nuclei, 3. one haploid and one diploid nuclei, 4. two
haploid conidia "
Q4. (15 Marks)

A. Mention only THREE main taxonomic characteristics of Archaebacteria, Deutromycetes, and

Chlorophyta,

B. Select a fungus and with the help of labeled diagrams illustrate its structure and briefly
discuss its life cycle

“Best of Luck”
Examiners:

Prof.Dr. Heshmat Aldesuquy Dr. Mohammad Ismail
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(i) (634)3 X (72)8 = (X)16
(i) (1011011), + (101), = (X)yq
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(i) BBA.D2)is + (2E.2)16 = (X)s
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A=1:B=1
PRINT A; B;
FORM=3TO 10

C=A+B

PRINT C;

A=B

B=C
NEXT M
END
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K=3,N=20
INPUT N, K : M =1
DO UNTILL M > N
R=M-K*INT (M/K)
IF R <> 0 THEN 100
PRINT M;
100 M = M+1
LOOP
END
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Date: Juna, 2013

Subject: Chemistry _
Course(s); Chem, 121 (General

and Inorganic Chem.

Answer The Follewing Questions

~ 1,A) Draw Lewis structure of the following compounds, then predict their geometry.
» 'CIO4-, NH3, HCN, OCClz [30,7N,6C,]H,16C1] : [ 8 Marks ]
B) Calculate the wave length (nm) of the second line in Balmer's series. Does this line
occur in the visible region ?
(Rydberg's constant = 109678 cm’ I C=3x10® m/s , h=6.62x10"*, A = 2.18x10* J).

| 7 Marks ]
2. A) Choose the correct answer
i) The noble gases have outer electronic conﬁguratlon ?
a)ns’np’ - b) ns np ¢) ns’ d) ns® np} :
ii) The quantum number (1) gives | .
a) The shape of the subshell b) The orientation of the orbital

¢) The spin state of the electron _
d) The relative average distance of electrons from the nucleus.

iii) The pi(TT) bonding molecular orbital may be formed by the overlape of :
a) s-atomic orbitals b) p-atomic orbitals side to side
¢) p-atomic orbital head to head d) non of thesis correct

iv) The element with electronic structure 1s* 2s* 2p'is ...........
a) in the third period - b)an s-block element
¢) a metal d) in the third group. [ 8 Marks ]
B) How many molecules are there in 63 gram AlF; ?
(Al=27,F=19) Avogadro's number =6.02x10% [ 7 Marks ]

3.A) An organic compound contains only carbon, hydrogen and oxygen. This compound
composed of 37.5%c and 12.5% H by mass. What is the empirical formula of this
compound. (C=12, H=1,0=16) | [ 7 Marks ]

B) Write (V) or (X) on the following |
~ a) CO, is a polar molecule
h) Bond angle in H,O is less than 120
¢) NO;  molecule has two possible resonance structure.
d) The first electron affinity of Be is a +ve sign value while for F, it is a-ve sign value

[8Marks |




4, A) On the basis of molecular orbital theory answer the following
a) Which molecule is more stable NO or NO* ?
b) Which molecule is paramagnetic B, or C, ?
¢) Is Be, molecule stable?
d) Calculate the bond order of £ | [ 8 Marks |
B) Which species give the property indicated
i)C-F or C- Cl | is more polar
ii)Mg or Mg** is smaller in size
iii)Li  or Beatom is paramagnetic
ivyN  or Ois higher in ionization energy
v)Cl, or Br, molecule has shorter bond length
vi) F or F is diamagnetic »
v11) Energy of s-electrons or p-electrons is not affected by the magnetic field.
[ 7 Marks |

Examiners : . |
Prof, Dr. M.M. Bekheit
~ Dr. A. Lutfi



