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Faculty of Science ¥ astall S
Physics Department == RIS

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. y —_—

i) 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

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, Cq = 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. (@) 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 /,? (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 1.50? (c) What is its speed in the
glass? C=3 x10°m/s , ng=1 [6] Marks
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| Answer 10 pomts from each part (two marks for each point):
Part one: Complete the following:

1-The root mean square velocity for a gas U
-2-The volume occupied by 32.06 g Ne gas at 5°C and 630 mmHg is =------ (atomic weight
,of Ne=20.18 g)
3-The corrected equation nf Van Der Waals is
~4-The density of acetone C3HgO vapor at 1 atm and 400K is -------- g/l (C=12,H=1,0=16) -
5- Heat chénge of a chemical reaction depends only on the ---------- -and final stages only.
.6-The average bond energy for C-H , C—C and C=0 are +413 , +347 and +805 KJ mo] ! :
respectively the amount of heat released when one mole of compound containing 3 0L
| bonds ,7'8 C-H bonds and one C=0 bond is --‘------K.Irhole'l |
7- For a reversible gaseous reaction Kp=K¢ ifAN=... ccccve vor vee e e e e,
8- For the reaction CO (g) + 2H,(g) <« CH3OH (g) if the equilibriuiﬁ concentrations are_'
K [CO] = 0.091M, [H,] = 0.082 M and [CH;OH] = 0.0089M.The equilibrium constant equals |

10 s I> mole™

- 9-Ion prdduct of water K, -
~ 10-The pOH for 10*M HCl is --—------- '
~11-The pH for 0.1M solution of ammonia in water is ~==-----= (kb" 1 8x10%)

Part two: Put () or ()_Q

‘ 1 At constant pressure, the volume of a given quantlty of a gas is dlrectly proportional

. w1th absolute temperature - C ‘ SRR (¢ )
-2~ Accordmg to the kinetic theory of gases: The actual volume of the 1nd1v1dual molecules
is neghglble in comparison to the volume of the container : ' ()
3- Addmg a non-volatile solute to a solvent causes no change in the vapor Pressure ()

. 4- Regardmg the phenomenon of osmosis, partlcles of the solvent moves through simi

membrane from solution of high concentration to the low one : - -0 o

1



5- For the reversible reaction, high numerical value of K¢ means Low product

concentration is formed ( )
2HI increase of pressure has

6- For the reaction at equilibrium: Iyg) + Hy
no effect on the equilibrium position )
FC3O4(5) + 4 Hz(g)

7- For the reaction at equilibrium: 3 Fe) +4 HyO g
Ke<Kc o )
8- Heat of formation has either +ve or -ve sign . ( )
9-The standard enthalpy change of a reaction: EAHC actant - ZAH prodoet ()
- 10- The value of the universal gas constant is R = 8.314 | atm K mole™! ( )
11-The compressibility factor Z for an ideal gas is such Z < 1 « )
Part three: Choose the correct answer" |
- (1) Molality of a solutlon is:

(a) The number of moles solute in a liter of solution

(b) The number of equivalent solute in a liter of solution

(c) The number of moles solute in a 1000 gm of solvent

A~ N AN
~ o N

(d)The number of equivalent solute in a 1000 gm of solvent
(2) If the reaction quotient Q is such that Q < K¢, this means that the:
(a) Reaction shifts to the left « ) (b) Reaction shifts to theright ()
- (c) Reaction attained equrhbrlum ( )  (d)has no significance. | ( )
(3) In a chemical equilibrium equation, the activity (concentration) of a liquid or solid is:
@@ >1 () ®)<1 () (c)equal1( ) (d)equalzero ()
(4) 120 g of an ideal gas of molecular weight 40 g_mole'l is confined to a volume of 20L at
400 K. Using, R=0.0821 L atm K mole™ ,the pressure of the gas s .

() 490atm (b) 5.02 atm (c) 4.92 atm (d) 4.96 atm

() Whrch of the following statements is correct about heat of combustlon?
(a) It may be exothermic in some cases and endothermic in other cases
(b) Itis always an exothermic reaction | | |
A (c) Itis appllcable to gaseous substances only

(d) Its value does not change with temperature.



(6) When attraction between A — B is more than that between A — A and B — B the
Solution will show............... deviation from Raoult’s law:

(a) Positive (b) Negative (c) No (d) cannot be predicted

(7) What will be the partial pressure of H; in a flask containing, 2gm of Hy, 14 gm
of N, ,and 16gm of O,: (H=1, N=14, O=16)

(a) 1/2 the total pressure (b) 1/ 3 the total pressure

(c) 1/ 4 the total pressure (d) 1/16 the total pressure

(8) What happens when few drops of H,SO, are added to water?

(a) OH’ Concentration decreases (b) OH' concentration increases
(c) Ionic product increases (d) ionic product decreases

(9) The hydrogen ion concentration of 0.001 N NaOH solutions is:

(@ 1x1071a7r (b) 1x10°BM (¢) 1x1072M (d) 1x107MM

(10) Given the bond energies of ¥ = N, H— H, and N — H bonds are 945, 436 and 391
KJmol™ respectively, the enthalpy of the reaction Nx(g)+3Ha(g) — 2NHs(g) is:

(@ -93kJ (b) 102kJ (c) 90kJ (d) 105kJ

(11) If 0.5 g of a solute is dissolved in 0.1gm of camphor, (K¢=40), a decrease in freezin
point is 4°C. The molecular weight of the solute is

(a 500gm (b) 50gm(c) 5000gm (d) 200 gm
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PRINT A; B;
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PRINT C;

A=B

B=C
NEXT M
END

Ladie Ul gealipdl s e 2 La (@
K=3,N=20
INPUTN,K:M=1
DO UNTILL M > N
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