S g0 gl g{% J) 1 sial
\ M
¥, . L4 \K/'\ - DRI O
Oieba 1o e (\\\‘J) Jalsii g Jualds @ Balal)
Yory fofYe |l clualy ) awd — aglad) 4408 dae At Al da

i $las — Ky psle — aslons S ~La sl — sliien = sliass s — s slaas = slaes 3 el
LAy Al Jo cal

MBI
(layn V) 03 o) daa gy Jlsall 3 € 13 Lo das o3 A1 Il saey Jlase s (1)
(i) f(x)=x(x—5) (i) f(x)=4-x>
X—2
pangly £l onsSee lgd T(X) = , X #E—=1 A gl o (@)
x+1
(a0 ) ) _f_lof ‘ fof—l gl A
]
(cla s 9) Ay gl gl (]
i) lim x-8 By lim OOy i (1 )
x—>643\/—£_4 x—)lx2 e 30 4] x—0
(a0 Y) fadais aie Al Juail e (<
2
4
2T xz-2
(Sl ) f(x)=7 x-2 A Juail sl ()
5 if x=-2
L gl
(A,3Y) A sy Y s s (]
(i) y=sin>(2x +1) (i) y= otan(V3x—4)
(iii) y=(x "X (iv) v = (cos x) ™" + cos ' x
(Gl 2 A) A1 OIS A sl (o
: : . 2
(1) jsm2 x cos” xdx (11) J- > dx
x° -1
12 ) ) gasd)
(a0 ) (L) aka xie x* + 3Xy + y2 =5 =0 il 5ol s Gulad) dolas 2l (0
i 2 . 2 9
(a1 ) 111 ) j(tanx+sec X ) dx V) LX 4 — x7dx

o Bl il i) ol e




V Bt’.‘? st
Mansoura University P 5 ) gaial dzals
Faculty of Science ashl) 48
Physics Department S oL il auid
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. i) Coulomb's law.
iii) 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 uC 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 regions r<a,a<r<b, b<r<c,and r> 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, Cy = 5 uF and C, = 12 4F, 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 /; at the location of /2?7 (b) What is the force per unit
length exerted by /1 on /2? (c) What is the magnitude and direction of the magnetic field created

by /> at the location of 1?7 po =4n X 107 T.m /A [8] Marks
[4] a- Define the following terms: i) Wave front. i) 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 , nsi=1 [6] Marks

Examiners: 1-Dr. Nabil Kinawy 2- Dr. Maysa Ismail 3- Dr. Nagah Elsheshtawy 4- Dr. Hany Kamal
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3 - Answer 10 pomts from each part (two marks for each point):
| Part one: Complete the following:

-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
| ofNe =20.18 g) ‘ | .
~ 3-The corrected equation of Van Der Waals is

 4-The density of acetone C3HsO vapor at 1 atm and 400K is --------g/l (C=12,H=1,0=16) -
5- Heat change of a chemical reactxon 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 KJmol™
. respectlvely the amount of heat released when one mole of compound containing 3 C—C
N bonds 8 C-H bonds and one C=0 bond is --'----KJmole |
- 7-Fora reversrble gaseous reaction Kp Kc if An =,
o, 8 For the reactlon CO (g) +2Hy(g) « CH3OH (g) if the equlllbrlum concentratlons are |
- [CO]=0.091M, [H,] = 0.082 M and [CH;OH] = 0.0089M.The equlllbnum constant equals

to

1> mole?

o - 9-Ion product of water KW F—

~10-The pOH for 10*M HCl i ----rveemmv.
v 1 1-The pH for 0.1M solution of ammonia in water is --------= (lq,— 1.8x10 )

’ ".1 At constant pressure the volume of a glven quantlty ofa gas is dlrectly proportlonal
: W1th absolute temperature ‘ h ' o ¢ )

. ‘-;__2- Accordmg to the kinetic. theory of gases The actual volume of the md1v1dual molecules

L is negligible in companson to the volume of the container - O )

: 3- Addmg a non-volatlle solute to a solvent’ causes no change in the vapor Pressure ()

e 4- Regardmg the phenomenon of 0smosis, partlcles of the solvent moves through simi

- | '.membrane from solution of high concentration to the low one : - () .. -«

-1
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~ 5- For the reversible -reéction, high numérioal value of K¢ means Low product

‘concentration is formed = | - « )

. 6- For the reaction at equilibrilim° I + Hag 2HI increase of pressure has
- no effect on the equlhbnum position - - )
L 7- For the reaction at cqulllbnum 3 Fe(s) + 4 H;O ® FesOy5) + 4 Hy |

Ke<Kc S o«

8- Heat of fonnation has either +ve or -ve sign | - (

9'-:’I‘he"s'tandard enthalpy change of a reaction: L‘AH" e = EAH° ottt ¢ )

- 10- The value of the universal gas constant isR=8.314 1atm K*i mole™ ( |

. 11-The compressibility factor Z for an ideal gasissuch Z < 1 : C )

~—

4

g Part three: Choose the correct answer.
- (1) Molality of a solutlon is:

: i (a) ~The number of molesv solute in a liter of solution
(b) The number of equivalent solute in a liter of solution

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

. (d)The number of equivalent solute in a 1000 gm of solvent
(2) If the reactlon quotient Q is such that Q < Kc this means that the
(a) Reaction shifts to the lcft ( ) (b) Reaction shifts to the right ( )

‘. -' (c) Reaction attained equxhbnum ( ) (dhasnosignificance. (- )
- (3) Ina chcm1cal equilibrium equatlon, the activity (concentration) of a liquid or solid is:
L @>1C¢) @M<l () (c)equal1( ) (d)etlwillw0 G k
‘ (4) 120 g of an ideal gas of molecular welght 40 g mole™ is confined to a volume of 20 L at*_
" 400K. Using, R=0. 0821 L atm K™ mole™ the pressure of the gasi is: T

. (a) 490atm (b) 502atm (c) 492atm @ 4.96 atm | ,
- (“3) Whnch of the followmg statements i oornect about heat of combustnon?
(a) . It may be exothermic in some cases and endothenmc in other cas&s

-v.\,_\,v,

: (b) Itis always an exothermic reaction
: .(c) It is applicable togaseous substances only
" (d) Iis 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 (¢) No (d) cannot be predicted

(7) What will be the partial pressure of H, in a flask containing, 2gm of H,, 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) 1onic product decreases

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

(@ 1x107Mar (b) 1x1078M (¢) 1x1072Ar (d) 1x107¥Af

(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 Ny(g)+3H,(g) — 2NH;(g) is:

(@ -93kJ (b) 102kJ (¢) 90kJ (d) 105kJ

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

(a) 500gm (b) 50gm(c) 5000gm (d) 200 gm
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Part One: Reading Comprehension: (30 Marks)
Read the following passage and then answer the questions that follow:

The word "science" probably brings to mind many different pictures: a fat textbook. white lab
coats and microscopes, an astronomer peering through a telescope, a naturalist in the
rainforest, Einstein's equations scribbled on a chalkboard, the launch of the space shuttle,
bubbling beakers. All of those images reflect some aspect of science, but none of them
provides a picture.

To understand what science is, just look around you. What do you see? Perhaps, your hand on
the mouse, a computer screen, papers, ballpoint pens, the family cat, the sun shining through
the window... . Science is, in one sense, our knowledge of all that - all the stuff that is in the
universe: from the tiniest subatomic particles in a single atom of the metal in your computer's
circnits, to the nuclear reactions that formed the immense ball of gas that is in our Sun, to the
complex chemical interactions and electrical fluctuations within your own body that allow
you to read and understand these words. But just as importantly, science is also a reliable
process by which we learn about all that stuff in the universe. However, science is different
from many other ways of learning because of the way it is done. It relies on testing ideas with
evidence gathered from the natural world.

Science helps satisfy the natural curiosity with which we are all born: why is the sky blue.
how did the leopard get its spots, what is a solar eclipse? With science, we can answer such
questions without resorting to magical explanations. And science can lead to technological
advances, as well as helping us learn about enormously important and useful topics, such as
our health, the environment, and natural hazards. Without science, the modern world would
not be modern at all, and we still have much to learn. Millions of scientists all over the world
are working to solve different parts of the puzzle of how the universe works. They are peering
into its nooks and crannies, deploying their microscopes. telescopes, and other tools to
unravel its secrets.

Science is complex and multi-faceted. It focuses exclusively on the natural world. and does
not aeal with supernatural explanations. Science is a way of learning about what is in the
natural world, how it works, and how that natural world got to be the way it is. It is not simply
a collection of facts; rather it is a path to understanding. "In the long run, the greatest gift of
science may be in teaching us, in ways no other human endeavor has been able,
something about our cosmic context, about where, when and who we are'. Astronomer
Carl Sagan, in The Demon-haunted World, 1996

Question 1: Answer the following questions:
a- How can we understand science?
b- What is the relation between your body and science?

c- On which base does science depend?




|

d- What do you think the world would be without science?

e- Explain the work of scientists.

Question 2: Decide if the following statements are true (T) or false (F) according
to the information in the passage. Correct the false one (s):

a- Different pictures in our minds bring the full image of science.
b- Science relies on testing ideas with evidence gathered from the natural underworld.
c- Science can help us in solving equations without resorting to magic powers.

d- Science is complex and multi-faceted focusing on the natural world.

e- The only gift of science is teaching us everything about our cosmic context.

Question 3: Find the opposite of each of the following words from the passage:
a- alike paragraph (1) d- regression paragraph (3)
b- ignorance paragraph (2) e- unrealities paragraph (4)

c- stabilizations  paragraph (2)

Question 4: Find the meanings of the following words from the passage:

a- staring paragraph (1) d- inquisitiveness paragraph (3)
b- scrawled paragraph (1) e- attempt paragraph (4)
c- circles paragraph (2)

Part Two: Grammar & Structure Skills: (30 Marks)

Question 1: Read the following pairs of sentences to find out the difference in
meaning. Then write down the difference in your own words.

&- 1) We must be quick, we've only got a little time.

2) Let's go and have a drink, we've got a little time before the train leaves.

b- 1) She's lucky. She has few problems.

2) Things are not going well for her. She has a few problems.

Question 2: Choose the most suitable answer from brackets to complete the
meaning of each sentence:

a- My job is boring sometimes. I'd like to do something........................

(less interesting - more interesting - most interesting)

b



d the information quickly, so please let me know ............. possible.
(the same as - as long as - as soon as)
Cr e our all cheerful plans, a lot of things went wrong,
(Despite - In spite of - though)
d- I'm fed up with waiting. I'm not waiting .......................... .
(any longer - any better - anywhere)
e- Hana is very busy these days, she has .................... free time

(little - few - a little)

Question 3: Read the situations below, use either the comparative (-er or more) or
the superlative + ---- ever:

2- You decided to give up your job. Now you think this was a bad mistake.
b- We were very busy at work today. We are not usually as busy as that.
¢- You have just been to the library. You read a book which was boring.
d- Ahmad and I went for a run. I ran ten kilometers. Ahmad stopped after six kilometers.
e- You've answered a question. It's very difficult.
Question 4: Explain the meaning of the following sentences in your own words:
a- Let me know if you hear any further news.
b- The building isn't very nice. I like the garden though.
c- Hanya didn't do as well in the exam as she hoped.
d- I studied less than you did.
e- What time shall we start? 'the sooner the better'.
Question S: Use the connectives in brackets to join the sentences below:
a- I'm 30 Years old. Don't talk to me as a child. (as if)
b- I studied hard. I failed.  (despite)

c- I was very tired. I managed to finish the project. (although)

Part Three: Writing Skills: (30 Marks)
Question 1: Answer the following questions:

a- What are the five basic patterns that catch a reader's interest while reading an introductory
paragraph?

b- What are the three main parts of a paragraph, mention the function of each part?



Question 2: Punctuate the following paragraph:

-
in game theory the nash equilibrium is a solution concept of a non-cooperative game
involving two or more players each player is assumed to know the equilibrium strategies
of the other players no player has anything to gain by changing only his own strategy if
each player has chosen a strategy and no player can benefit by changing strategies while
the other players keep theirs unchanged

Question 3: Write on ONE of the following:
a- A classification paragraph on different uses of social networking sites.

b- A compare and contrast paragraph on physics and math.

c- A descriptive paragraph on clean environment.

d- A choice paragraph on mental games or physical sports.

~,

\’

Best Wishes



