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Kafr Elshiekh University

Faculty of Engineering . 22 January 2017
Department of Rt 3 hours
Physical and Mathematical Engineering 90 Marks
Preparatory Year Engineering physics (1) Final exam
q=1.6*10"°C  K.~=8.9%10°Nm?*/C’ 1mile =1.609km 2=9.8m/s’
Question(l1) : (15 Marks)

(a) Two electrons are separated by a distance of (6*/ 0''m). Find the electric force
exerted by one electron on the other.

(b) What is the meaning of “Equipotential surface”?

(c) The potential difference between two parallel sheets distance (/.5¢cm) apart is
(2500V7). Calculate the electric field between the sheets.

Question(2) : (30 Marks)
(a) A uniform charged ring of radius (a) has a total charge of (0). o

Derive the equation of the electric field at a point (P) as shown in
figure.
X “‘tp

(b) Consider a thin spherical shell of radius (14cm) with a total charge (32uC)
distributed uniformly on its surface. Find the electric field at (10cm) and (20cm)
from the center of the charged shell.

(¢) Find the equivalent capacitance between a and b for the combination of
capacitors shown in figure.

Hl{..lf H2;.u°
[ i
|1 |1
a_ Wspur  Vaps | b
8uf 1S uf




Question(3) : (15 Marks)
(a) A car is traveling at a speed of (32m/s). Is the driver exceeding the speed limit

of (75 mile/h)?

(b) What are the different types of “Elastic Modulus” of solids?

(c) What is the centripetal acceleration of the Earth as it moves in its orbit around
the sun? (radius of orbit (r)= 1.496%10"'m).

Question(4) : (30 Marks)
(a) Calculate the moment of inertia of a uniform rigid y

rod of length (L) and mass (M) about an axis

perpendicular to the rod and passing through its center = o ﬁ%x

of mass as shown in figure.

L

(b) A (200g) block connected to a light spring for which the force constant (5N/m)
is free to oscillate on a horizontal frictionless surface. The block is displaced (5cm)
from equilibrium and released from rest:

e Find the period of its motion, maximum speed and maximum acceleration.

e Calculate the total energy of the system.

(c¢) The mattress of a water bed is (2m) long by (2m) wide and (25cm) deep. It
supported by four legs, each leg has a circular cross section of radius (2cm):
(p=1000kg/m’)

¢ Find the weight of the water in the mattress

e What pressure does this bed exert on the floor?

Best Wishes Dr. Demyana Adel Abdel Masieh



172 _\_22 Yin al — s\l

P - Q.9 ¢ ld
< 0 Jt

_:_w@u@gfiaﬂ, 1o (15 Harks) U
ol ta) Two éfﬁdffdﬁg_“@&rjfpgmfidubf—f—- o distance. af{g@ﬁ
N Lino the electric farce exeeted by one dedran to other.

1.__ S ———

f,ﬂ .k 2¢ ) (’6”0 ) s 0.6324l0t

r (&

[N TP — -

- diclance (15 om)apart Is (2

4

| Gueckion 2: (30 Harks)
(o) A wniborm_charqed ving of racli

I
|
| [ R N

B S

i’ i
SR %,4_} F e ———

e

S —— ,,.73../ ~
F
3[ r.}

%10 )*

- mw—;—é%—lﬁ—g——#/ — ___,,_A,_:‘

il (b) ,Whaf,is. +he .mfgtzwgg : af - wfzafgﬁa:u”’?iﬁi Sd(ha_;g

Mol Fob> de Graoxl 2ol o0, . —adlal

N 0) The potentat ditferane between b paralel sheets

Sao¥ ). Calctiade- bhe

. Jzzi;farmHelea‘_::fc_..fiefd._, betwaan the cheets.

Ao Lok ow L8239 hg NI

l.ox 6%

us {’aik’a.s —a»:}ofﬂ-l._r .

o ”_.__.....C/w_rgﬁ of (@). Derive {he. dgua lion Hat calculates the
o lecdric freld ot o paind ( P)  as shawwn in frqute




| (b) Consider_a thin spherical shell of rativs (14 Gm) with
..._a.....faiaﬁ,chauqlL-(314141.)\_—@(5 teibuted Mifﬂkmllf-oﬁz«- -
_its suiface. Find the Electric Sield af (foom) awrd

J?(.J— CmJ_fmm-.f}w Center of the éMHLé’ adistyl bk“[!O/

S | — g —_ ;.O. }'}‘f\ ey /E14 fz =)
| Joli I .
At 90 wm "'a'
R § LA -

oAl T Lot ..-.._7;' £- T

éo o 417rr &

C-o

£ Z = 5?54.!09 _;-:—t;f;_ Zl26 4&—10 o

@ B ,,}', R _foe)® 702 4100 M
V/m




() find the oz, aleat Capacitonce botween o any b —

S e theCombination 0f ¢ pacitors _Shown iy fyype. T

_, —b

T
. b
“—+ 4 b

e

4 M
e e

W Question (3 ) . //S-_J‘,‘/az.é:)

| ()R s hating ob o spect ot (am) T ne

- o(.KfVe(E)Lceédfhi.s/oftfd»lfmiﬁ of- (35 mit fhy

! 22 , —/’;’hl . B

32m 32 “
=

= . ) — e N {U ‘.
: /—&3%16{ ) a - j‘ (03 kf?.?“- * * 60 o ""‘_h“"'-' ~

e /mi/ = ,f-.{aﬁkm = 1/}1}/-_— {- éa?;;fox 1 7/] = jm S M .“Jm

£S5 ﬂ = 715‘*.“/'605“&3
h T e dn

322 <« 33,8 D
iy < s



2 ¥

‘Llactic Mol

(b) hat are +the clifferent Hj pes of

\ / } ad i i T
[oungs TodWls 5 chepy Modwlus

C Rul Hodlulus

-
. be_’iéc}

4

2

\ e =
BRRSR W. /e >
=NV /.S ‘, S I Sy
I i o Bl ( —-+'i"" ’J——j’
- L"‘TT' V

- o P PP
o ey

N D S

Qu"sﬂorz_.({.n.. - _ A
() Calcplate the pwoment df n (rha_ O‘g A Lémfarm —
o vigid yod of lepgth (L) and mass (H ) ahut an
| aus perpendicular fo the rod  pPassing farokgh s
S ,.,,,[gff,f'f{, Q‘E,,u’un,__

(2ar/T)

b 7t

(C) Iohat is. e afnmpefaﬁ accelecation 08 the Larth oo
it mayés. lZL_LJl:S._Q(bd...,.QKQJMQ{“M{'}LL_,,,gquZ;(K__, LY 25% (m ya

r r T

Ll"ﬂ' * f L/?&t”‘O

(365424 r62x60)°

= = 5-9..-.*_...51_, m/,g‘ .

(30 Ha.rkr)

i [
W B /11777

ﬁi’?“#e—l——w— ——




_(b.)_A (7(109\ hfofk Canne cﬁﬂr/ to a /:ahi Sle:nj) Lor
- which Hzc farce Constant is (5 Nim) is Pree to

- Maxﬂaufd an a horizental  £rictionless surfece. The

bfﬁdﬁ s dz"f‘)la"@{ (S5 m) frem*fﬁfbﬁdl_bhwm;ﬁ.aa{; "
— released Ffrom yect:

o find the Perioel of f:s,_maﬂgzz_. MiaXimum SfleeaA
—ard _malivitm  pocceleration.

o C(alculate the totaf %ﬁofrglﬂz ot ifag__fj:f;.{—em__ ) .

A = 5 Cw
— A W = W% & A L A N B
! J 0-2
— W = 2___1 e RV zﬂ_»..._f 2 ,5' . R
T w
B B i — — —

vﬁm WWA,-V.-*SMK*@ 0SS = g-2% m/,!‘ L

i emaf = WA 5% % Gos = 1.2 5 v/ @t

: T o o
Fr. LA

m.——w_k_s *49 05)_._“._ £.25 */o I
A (C’) T he ma'#rés af a u/aﬂtfr bc?a( is (o2m) [or-th__blj lzm)__
yide ard (25 cm) deep It supported by four

— /695"; Mcﬂ_,[eg_ has. e C:rcmkr Cross _ seetion  of
4#‘ — radius {2 an):

- Fnd ﬂz& Wf’?h{ ~01€ {/"é _U/gz_f‘é( in_ féd_ ma ‘H’:_SS .

— e what presiuce olaes this bed eypq on the Ploor

R I S — — — ___;' ——
3 1 N W o ,:g__- s 2
Ve 2%« 2 ¢« 0-25 = 1 m ’? resmic o Cyamrt
720 Jp V= 103 kg_._ o 9Boc s R
L xTi{o-02)*
g . T
T 7z - Jo° * 9.8 = 9 gow N

= /ﬁ?g.é"f&’ ar/az/g_



(V) 4pain oLy
YOOV /YT e
S ) Jadl



Kafr Elshiekh University 7-6-2017
Faculty of Engineering \ 3 Hours
Department of 90 Marks
Engineering Physics and Mathematics Final Exam
Preparatory Year Engineering physics (1)

Part One : Question(1) : (20 Marks)

(a) A straight wire of length (L=3m) carries a current (/= 44) toward the positive x-axis.
A (0.2 T) uniform magnetic field is directed along a positive y- axis .Find the magnitude
and direction of the magnetic force acting on the wire.
I

(b) Use the Ampere’s law to calculate the magnetic field a distance
r from the center of the wire in the region » < R. \
(c) A square coil of side (d=18cm) consists of (25) turns of wire and carries a current of
(15 mA). A (0.35 T) magnetic field is applied parallel to the plane of the coil.

e Calculate the magnitude of the magnetic dipole moment of the coil.

e What is the magnitude of the torque acting on the loop?

Question(2) : (25 Marks)
(a) Use the Biot- Savart law to calculate the magnetic field at a point N

O for the circular arc of radius a and angel 6 carrying a constant o (39

current .

1Y
Ay

(b) Plot as a function of x the magnetic flux v o

through the area enclosed by the loop. @

(c) A solenoid with (68 turns) in (8 cm) length and has a diameter of (/.2 cm):
e Calculate the inductance of the solenoid.
e How much energy is stored in its magnetic field when it carries a current of 0.9 A?
e Calculate the self-induced emf in the solenoid if the current decreases at the rate of
(0.5A7s). (pe=4n*10"T.n/A)

X X X X X

¥ oM X X X

x % X W
xxij:

X X X X X

1] r 2r 3r X- axis




Part Two : Question(l) : (15 Marks)

(a) State the assumptions of the kinetic theory of gases and find its mathematical
expression. 70D

(b) A cooking vessel on a slow burner contains 10 kg~ 3r-
of water and an unknown mass of ice in equilibrium at
0°C at time t = 0. The temperature of the mixture is
measured at various times, and the result is plotted in 4
the Figure. During the first 50 min, the mixture
remains at 0°C. From 50 min to 60 min, the O mmmm— —
temperature increases to 2°C. Ignoring the heat
capacity of the vessel, determine the initial mass of o 2lo Yo
ice.

(¢) We are given air in the spring-restrained piston-
cylinder arrangement of the Figure with Py = 100 kPa,
V,; = 0.002 m°, x; = 0 m, no force on the piston at state
1, P,,, = 100 kPa, and A = 0.018 m’. The air expands

et |

O 4 (nn)

until V, = 0.003 m>. We know the spring is linear with PV

Fopring = kx with k = 16.2 kN/m. Find the final pressure Fotm

of the air and the work done by the air on the piston. Lo ol

Question(2) : (15 Marks)

(a) Prove that violation of the Kelvin-Planck Statement leads to a violation of the
Clausius Statement and vice versa.

(b) Discuss Carmnot engine using its P-V diagram and T-8 diagram.

(¢) A multicylinder gasoline engine in an airplane, operating at 2500 rev/min, takes in
energy 7.89 * 103 J and exhausts 4.58 * 103 J for each revolution of the crankshaft.

(i) How many liters of fuel does it consume in 1h of operation if the heat of combustion
is 4.03* 107 J/L? (ii) What is the mechanical power output of the engine? Ignore friction
and express the answer in horsepower. (iii) What is the torque exerted by the crankshaft
on the load? (iv)What power must the exhaust and cooling system transfer out of the
engine?

Question(3) : (15 Marks)
(a) State the general law of mirrors and prove it.

(b) State the lens aberrations.

(¢) A converging lens of focal length 20 cm is placed to the right of a diverging lens of
focal length 10 cm are separated by 20 cm. An object is placed 10 cm to the left of the
diverging lens. Find the position and the magnification of the final image.

Useful data: For water Ly=3.33 * 10°J/Kg, L, =2.26 * 10°J/Kg , C,, = 4186 J/Kg. °C

Best Wishes
Dr. Ahmed Saeed Dr. Demyana Adel Abdel Masieh
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Kafr Elshiekh University

Faculty of Engineering 2-01- 2018
Department of 3 hours
Physical and Mathematical Engineering 90 Marks
Preparatory Year Engineering physics (1) Final exam: 3 pages
Answer the following questions:

Question(l) : (ILOs: al) (15 Marks)

(a) Suppose that the acceleration (a) of a particle moving with uniform speed (v) in a circle of
radius (r), is proportional to (r") and (v"). Determine the values of n and m and write the simplest
form of an equation for the acceleration.

(b) Calculate the moment of inertia of a uniform rigid rod of ¥
length (1) and mass (M) about an axis perpendicular to the rod e e e
and passing through its center of mass. b X

(c) The position versus time for an object in simple harmonic motion is given by

[ x(t)=0.05 cos (5t+0.127t) m ]. What is the velocity and acceleration of this object?
Question(2) : (ILOs: bl) (15 Marks)
(a)A solid steel sphere is initially surrounded by air (P,=10° N/m”). The sphere is lowered into
the ocean to a depth where the pressure is (2¥10"N/m?). The volume of the sphere in air is (0.5
m’). By how much does this volume change once the sphere is submerged?(B=20* 10'*N/m?)

(b) The pressure experienced at a point on the bottom of a swimming pool (9 m) in depth is
(189.5 k Pa). What is the density of water? (P;=10" Pa), (g= 9.8 m/s%).

(c) What is the main assumptions of the [deal fluid flow ?
Question(3) : (ILOs: cl) (15 Marks)
(a) Two mirrors make an angle of (100°) with each other, A ray is ‘
incident on mirror M at an angle of (60°). Find the direction of the ray
after it is reflected from mirror M.

<
)

(b) Draw a sketch showing the path of light rays from a point on the
bottom of a swimming pool to the eye of an observer.

R N NN
i

/ //f'/////////i////////‘/,/
1
(c) An object is placed (15 cm) away from a lens. A virtual image is M3

formed (5 cm) from the lens. Determine the focal length of lens, and the type of lens.
1



Question(4) : (ILOs: al) (15 Marks)
(a)Choose the best answer:
1-A total c¢harge of 6.3x1 0 Cis distnbuted umformly throughout a 2.7-cm radius sphere. The
volume charge density is:
a.37%10~7C/m’. b.6.9x 106 C/m’.  c. 6.9 x 10~6 C/m’.
d. 2.5 x 10-4 C/m’. . 7.6 x 10—4 C/m’.
2- Each plate of a capacitor stores a charge of magnitude 1mC when a 100-V potential difference
is applied. The capacitance is:
a. 5 uF. b. 10 pF.  ¢. 50 pF. d. 100 pF. e. none of these.
3- The capacitance of a parallel-plate capacitor is: a. proportional to the plate area.
b. proportional to the charge stored. c. independent of any material inserted between the plates.
d. proportional to the potential difference of the plates. e. proportional to the plate separation.
4- The units of resistivity are: a.ohm. b. ohm-meter. c. ohm/meter
d. ohm/meter” e. none of these.
5- Each of the resistors in the diagram has a resistance of 12 Q. The resistance of the entire
circuit is:

A AN
AN, Ay
W A
e A
AN Ay
a. 5.76 Q. b. 25 Q. c. 48 Q. d. 120 Q; ¢. none of these.

6-A farad is the same as a:

() V. (b) V/J. (c) C/V. (d) V/C. (e) N/C.

7- If the plate area of an isolated charged parallel-plate capacitor is doubled:

(a) the electric field is doubled. (b) the potential difference is halved.

(c) the charge on each plate is halved. (d) the surface charge density on each plate is doubled. (e)
none of the above.

(b) Define the Electric Dipole and discuss the effect of electric Field on it.

Question(5) : (ILOs: bl) (15 Marks)

(a) A sphere made of insulating material of radius R has a charge density p = ar where a is a
constant. Let » be the distance from the center of the sphere.

1) Find the electric field everywhere, both inside and outside the sphere.
2)Find the electric potential everywhere, both inside and outside the sphere. Be sure to
2




indicate where you have chosen your zero potential.
3) How much energy does it take to assemble this configuration of charge?
(b) Start from Gauss's law find the capacitance per unit length for infinite cylindrical capacitor.
(¢) For the following figure find the equivalent capacitance and if the potential between a and b

is 30V find the potential difference for each one.
40 pF

i

Lo pF 10 pF s

5 _u?\
i il

i H /

20 pF /
—— 15uF  15uF 7::/
b

Question(6) : (ILOs: c2) (15 Marks)

(a) The resistivity of Sodium sulfate (Na,SOy) solution is about 20 Q-cm. The charge carriers

are chiefly Na' and SOA;_2 jons, and of each there are about 3x10%/ cm. If we fill a

plastic tube 2 meters long with Sodium sulfate solution and connect a 12-volt battery to
the electrodes at each end, what is the resulting average drift velocity of the each ion, in
cm/s?

(b) Find the current in each branch of the following circuit and the charge on the capacitor
and the energy stored in it.

5000

&

Jr————

T
Iy —ao0uF 1
1 -
1 4 G_) 30V
1.5kQ

-q—

L

(¢) State the properties of conductors.

[Useful data: qo= 1.6022 x 107 C, m=9.1x 10 kg, Kc=9x 10° N.m’/C” ]

Best Wishes
Dr. Ahmed Saeed Dr. Demyana Adel Abdel Masieh
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