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Tanta Construction Engineering Program
University Total Points: 40 Marks
Course Title: Calculus §) Course Code: BAS022 Final Exam
Date: 11/6/2016 Allowed time: 3 hr No. of Pages:(1)

Remarks: (answer the following problems. .. assume any missing data... answers should be supported by
sketches)

Problem number (1) ( 10 Points) Points
6

a) Evaluate:

dx 1 .
2- jm 3- J:) arcsinx dx

Let /' (x )=5x"*+2, Determine ¢ such that f (¢) is the average value of fon [-1,2].

Compute the area of the region which lies to the right of the parabola y* =x+12 and to 2

the left of the line y =x using integration along the y-axis.

Problem number (2) (10 Points)) Points
4

Determine whether the following improper integrals converge or diverge.

T . 2 [ L
- 14+x? -1 x

Calculate the volume of the solid generated by revolving the plane region bounded by 2

y=+x,x=4,and y =1/2 about the x-axis.

3
Use the Trapezoidal rule withn =2 to approximate J‘O x’e* dx .

Problem number (3) ( 20 Points) Points
5

Find the two lines represented by the equation 10x 2_7xy +y*+7x +y —12=0.
Also, find the angle and the equations of the bisectors.
Find the equation of the circle that touches the circle S, : X 24y?—4y +2=0atthe
point p,(1,3) and passing through the point p,(3,-1).
Deduce the equation of the ellipse whose one of its foci is (2,1) , its corresponding directrix
is x +y =2, and the eccentricity e =% Also, demonstrate the other focus, the other

directrix, and the lengths of the major and minor axes.
Find the equation of the plane passing through the point py(2,-1,5) and normal to the

planes 5x —4y +3z +1=0 and 3x -2y +z +7=0.

Hints: [£'(x)(f ()" dc = ((f ("l);w e %(arcsinx)z-——ll——;z—.

End of qUESLIONS ....cvvveseveee. ®Best Wishes

Dr. Waheed K, Zahra and the committee




Construction Engineering Program Faculty of

Total Points: 40 Marks ¢’ Engineering
Course Title: Differential Equations Course Code: BAS126 Final Exam
Date:\V6/2016 Allowed time: 3 hr No. of Pages:(2)

Remarks: (answer the following problems... assume any missing data... answers should be supported by
sketches)

Problem number (1) " (10 Points) Points

Obtain the differential equation satisfied by the family of curves
( Eliminate constants) y = A e* + B e?*
Find the orthogonal trajectories of the following family of curves y x? = ¢

y
2 () —~ =
Solve [x cos (x) y]dx +xdy =0
Solve (3x% y*+ 2xy)dx + (2x3 y3 —x?)dy =0
Problem number (2) (10 Points)

Solve y"' —y" + 16y’ — 16y = cosx
Solvey'"" + 3y —y' =3y =e*(1 +x)
A cantilever beam of length 2L and of uniformal weight w Ib/ft . Find the 2
equation of its elastic curve and the maximum deflection
Deduce the form of solution for the equation y"”' + a;y’ + apgy = f(x) by 2
use the variations of parameters method then find the solution of

y'"+y' =secx

Problem number (3) ( 20 Points)

Find the series solution of the D. E. 4 y'+2y'+y=0

Find Laplace transform of the following:
1- e sin(art) 2-tsin(t)
Consider the beam-column shown in the following figure. -

1- Express the lateral load using the Heaviside step function and
the Dirac delta function

2- Write down the governing equation

3- Use Laplace transform to find the lateral deflection y(x)such

that ¥(0)=0,"(0)=0, y'(L)=0and y"(L)=0.




-t —7<t<0
t 0<t<m
and f£(7) is periodic with period 2x:

) Consider ()= {

a) Sketch the function for 3 cycles.  b) Find the Fourier series for ()

End of questions Best Wishes

Dr. Waheed K, Zahra Dr Mohamed Shokry




. Construction Engineering Program
Tanta University Faculty of Engineering

Course Title | Engineering drawing Final Exam Course Code | MEP012
Date 13/6/2016 No. of Pages: 3 Allowed time | 3 hr

Question Number (1) (10 Points)

The isometric view of the
object is shown in Fig. (1).
Draw the following view
with a scale 1:2.

(a) Elevation

(b) Side view

(¢) Plan

All the dimensions given are
in mms.

Question Number (2) (10 Points)

Fig. 2 shows the elevation and side view and all the dimensions given are in mms. Draw the
following view with a scale 1:2.

(a) Elevation (b) Sectional side view at B-B (c) Sectional plan at C-C
20 10, 10

I
—




Construction Engineering Program
Tanta University Faculty of Engineering

Question Number (3) (5 Points)

It is required to draw the drawing shown in Fig. (3) with a suitable scale. All the dimensions
given are in mms.

/

Fig. (3)
Question Number (4) (10 Points)

A steel connection is shown in Fig. (4). It is required to draw different views (elevation,
plan and side view) with a suitable scale. All the dimensions given are in mms.

¥
&

I 300x150
10x18

C 300x120_
8x13

Page 2 of 3




Construction Engineering Program
Tanta University Faculty of Engineering

Question Number (5) (5 Points)

10 o L) X Hanl g il g gie Ao adllg s © Ailusay (7] (5 siusall e a5 (A) Aail -

W x Qj\;;l“.m‘iéw(nz) QSJM‘UFMJMV%M(EI)éw‘&M(B)m -
RSB URNCS RSP K PR g I

Y il ol
(B) 5 (A) osikaiily ey 5 (a) psfinall o
(m1) s o (a) pulinal) ol & (H) A5 Cym (H) 4k o
(12) § smsal g () pofinaall 2ol o (V) A Cua (V) 4kE5 @
GLbiYl (5 sive ga () ptnd) wdalii (b (F) Akl Cys (F) 4 o

End of questions Best Wishes

Prof. Dr. ELAgouz Dr. ahmed El Hadidy
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Construction Engineering Program .
Tanta University Facuity of Engineering

Course Information Technology Final Exam Course Code CCE021
Title
Date 15/06/2016 No. of Pages (2) | Allowed time 2:00hr

Question Number (1) (15 Points)
a) Explain the main components of a computer and the elements affecting its

performance? (3 Points)
b) What are the differences between:

1) RAM and ROM. (2 Point)

2) Cache and CMOS memory. , (2 Point)
¢) Convert the number (237)s to its equivalent decimal and binary numbers.

(2 Points)

d) Convert the number (109.40), to its equivalent binary and hexadecimal

numbers. | (2 Points)
) Define a database and explain its advantages. (2 Points)
f) What is a primary key and a foreign key for a database? Explain the differences

between them. (2 Points)

Question Number (2) (15 Points)

a) Draw a logic circuit for the following logic expression using minimum_number
of gates and then compute the value of output Z for A=1, B=0, and C=1:

7= (A® C)'® [A.(C+AB)'|+(A+B)’ . (3 Points)
b) Construct a logic circuit for a Full adder that can add three binary
digits (A, B, C). (2 Points)
c) State the differences between client and server in a computer network and state
the different types of servers. (2 Points)
d) What is a computer network and explain its advantages and disadvantages.
' (2 Points)

¢) Define a computer network topology and state its types for LAN? (2 Points)

f) State whether each of the following statements is true or false and in case of
false modify it to become true: - (4 Points)

1) HTML is an abbreviation for High Text Markup language.

2) Web browser is a software program that is used to create web pages.

3) When you read a book you follow a linear progression while with hypertext
you can progress through pages in whatever way is best suited to you and
your objectives.

4) Tags in HTML language can be one sided or two sided and they are case
sensitive.

Page 1 of 2.




Construction Engineering Program R
Tanta University Facuity of Engineering

Question Number (3) (10 Points)

a) Explain the main types of relations in a database. (2 Points)
b) State five examples for well-known web browsers. (2 Points)
c) Make a comparison between peer to peer and client/server networks. (2 Points)
d) Construct the Truth Table of the logic gates: AND, NOR and XOR for two
inputs. (2 Points)
e) Explain the block items shown in the following figure and their relationships

between each others. (2 Points)

¥ 1o
Birth_date
Gender
Dept_code
Job_grades

USSR A

¥ Dept_code
Dept_name

End of questions .................. With our best wishes

Prof.Dr. Mohamed Talaat Faheeem Dr. Mahmoud Alshewimy
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Construction Engineering Program
Tanta University Faculty of Engineering

(iv)  The anode in a Galvanic cell is positive
(v) Oxidation always occurs at the cathode

b) What is the purpose of adding gypsum in cement? And what will happened if the
cement free from gypsum? (5 Point)

Question Number (3) (10 Points)
a) The Chemical Composition of a sample of cement are as the following:
(loss 0.81% , SO; 2.37% , MgO 0.79% , Fe,05 3.11% , ALO; 4.74%
SiO, 23.44% , CaO 64.74%) Calculate the weight % of the following
compounds :
1- the compound which responsible for the hardening of the cement
. 2- the compound which responsible for sea water and salt resistant
(Al=27 , Ca=40 ,S=32, Fe= S5c#) (6 Point)

b) Calculate the least amount of the air needed to burn 29 Kg from butane C,H;,
(complete combustion) ? (4 Point)

Question Number (4 ) (10Points)

a) Calculate the weight of pure H,SO4 And phosphate ore required to produce
1000kg from H3PO, and calculate the weight of gypsum produced ,Assuming
that the phosphate ore is 100% tri-calcium phosphate?

(P=31 , Ca=40 ,S=32 ).oeerereerereon. ettt s, (6Point)

b) What are the disadvantages of Hard Water? (4Point )

End of questions ................. Best Wishes
Prof. Or. Mona Ahmed Darweesh
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Tanta University Faculty of Engineering

General Chemistry m Course Code | BAS(]2
10-6-2016 No. of Pages 2 Allowed time 3 hrs

Question Number (1) (10 Points)
Choose the correct answers:-
1-System(A) consists of a fixed amount of mass, its mass can not cross the
boundary but its energy can cross it . It is:
a-Closed system.
b-Open System.
¢- Isolated System.

Course Title

2-In the Anodic reaction ,there is:
(a) aloss of electrons,
(b) a gain of electrons
(¢ ) both of them.

3- From the method of combating corrosion(protection of meta] against
corrosion) , selection of the right material of construction is Important:
(a) To avoid the formation of Dissimilar metal corrosion cells.
(b) To avoid the formation of Differentional aeration oxygenation cells,
(¢) To avoid the formation of Stress corrosion cracking .

.

4- Cement which doesn't produce high amount of heat during setting and
hardening and is highly resistance against rupture , It iSeeiiann,

(a) Rapid Hardening Portland cement.

(b) Low Heat Portland Cement,

(¢) Blast Furnace Slag Cement.

3- Protection of steel against corrosion includes :
(a) Coating .
(b) Cathodic protection.
(¢) All the previous.

(i)  Oxidation involves the loss of electrons
(i) Reduction involves the gain of electrons
(i)  Galvanic cells use electricity to produce chemicals

Page 1 of 2
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End of questions Best Wishes
Dr. Nader Nabil Zaafarani




Construction Engineering Program
Tanta University

Faculty of Egineering

Question Number (3) (15 Points)

(a) 15 m? exterior wall of a house consists of 10.2 ¢m brick (K=0.7 W/m. k) and 5.0
cm packed rock wool insulation (k=0.065 W/m. k). The temperature of the inner

surface of the wall is known to be 25 °C, while the outer surface is at 38 °C.
What is the heat loss through the wall?

(b) Calculate the cooling coil load for the health
centre shown and based on the following N -
data: ot conditioned
¢ Outside design conditions are 40 °C d.b.t

and 27 °C w.b.t, and inside design
conditions of 24 °C d.b.t and 50% RH.

The health centre is in the middle floor J TN
and both bottom and upper floor are not
air conditioned

Estimated heat gain from non air-
conditioned internal wall, floor or ceiling I A— ]
is 3 W/m% Estimated heat gain from the Not conditioned
external wall is 6 W/m?

The occupancy assumed to be 15 people; Sensible and latent heat gain per
one person are 0.093 kW and 0.0872 kW respectively.

The height of the building is 4 m. The glass area is 5 m2 Estimated heat gain
from glass is 10 W/m?

The door area is 1.90 m? ,
Lighting power density is 90 W/m?, flourcent.
Ventilation rate is 0.040 m®/s per person. (take Aw=0.008kg/kg)

Air conditioned

Define the following: Air conditioning thermal comfort, air ducts

End of questions . Best Wishes

Dr. Y. EL-Samadony, Dr. D. Mansour and Dr. A. Abo alsadaat
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Question Number (3) (15 Points)

(a) 15 m? exterior wall of a house consists of 10.2 cm brick (K=0.7 W/m. k) and 5.0
cm packed rock wool insulation (k=0.065 W/m. k). The temperature of the inner
surface of the wall is known to be 25 °C, while the outer surface is at 38 °C.
What is the heat loss through the wall?

(b) Calculate the cooling coil load for the health
centre shown and based on the following
data:

» Outside design conditions are 40 °C d.b.t
and 27 °C w.b.t, and inside design
conditions of 24 °C d.b.t and 50% RH.

¢ The health centre is in the middle floor
and both bottom and upper floor are not
air conditioned

e Estimated heat gain from non air-
conditioned internal wall, floor or ceiling - 15 m
is 3 W/m?% Estimated heat gain from the Not conditioned
external wall is 6 W/m?

* The occupancy assumed to be 15 people; Sensible and latent heat gain per
one person are 0.093 kW and 0.0872 kW respectively.

* The height of the building is 4 m. The glass area is 5 m2. Estimated heat gain
from glass is 10 W/m?

* The door area is 1.90 m?, :

* Lighting power density is 90 W/m?, flourcent.

* Ventilation rate is 0.040 m?/s per person. (take Aw=0.008kg/kg)

Not conditioned

12m

I

Air conditioned

Define the following: Air conditioning thermal comfort, air ducts

End of questions ..............

Dr. Y. EL-Samadony, Dr. D. Mansour and Dr. A. Abo alsadaat
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Course Title Physics 2) Final Exam Course Code | BAS042
Date 31/5/2016 No. of Pages 7 Allowed time | 180 min
Question Number (1) (20 Marks)
Choose the correct Answer
(N The units of thermal conductivity are:
B @ Wats/m’s (b) Joules/m? (c) Watts/kg. k (d) Watts/m. k
(2) Which one of the following processes of heat transfer requires the presence of a fluid?
B ) Conduction & radiation (b) radiation (c) convection (d) Conduction
(3) The units of the convective heat transfer coefficient “A” are:
B« Wats/m’ s (b)  Watts/ m. s () Watts/ m?. k (d) Watts/m.k

“4) The inner and outer surfaces of a 4 x7 m brick wall of thickness 30 cm and thermal conductivity

0.69 W/m'K are maintained at temperatures of 20°C and 5°C, respectively. Determine the rate of
hcat transfer through the wall, in W

Bl < vow (b) 86.94 W () 433W (d 1826W
(5) The rate of heat flow by conduction through a slab does NOT depend upon the
(a) thermal conductivity of  (b) slab thickness (¢c) specific heat of (d) cross-sectional
the slab the slab area of the slab
(6) Mixed convection refers to:
(a) Combined convection and conduction (b) Combined forced and free convection
(¢) Combined radiation and conduction (d) Combined convection and radiation
(7 Composite wall having three layers. The thicknesses of
three layers are 0.5 m, 1 m and 0.2 m respectively. T

Thermal conductivity of these layers are 0.5 W/m.K, 1
W/m.K and 0.2 W/m.K respectively. The temperature T, b
and T4 are maintained at 900 K and 300 K respectively. T4
Take surface area of heat transfer 1 m?. The rate of heat
flow through a composite wall :

. , b L3
T I

Heat Tronsfer theough Composite Wall

B o 300w (b) 1200 W (c) 600W (d) 200w

¥ A sphere of radius 0.5 m, temperature 27 °C, and emissivity 0.85 is located in an environment of
temperature 77°C. What is the sphere's net rate of energy exchange?

B (23x<10°WwW (b) 1.64x10°W () 2.28x10°W (d) 1.05x10°W

)] The rate of heat flow by conduction through a slab is Q. If the slab thickness is doubled, its cross-sectional
area is doubled, and the temperature difference across it is doubled, then the rate of heat flow becomes:

____JORRY (b) 20 © 40 @ 80

~(10)  Possible units for the coefficient of volume expansion are:

- t°c (®)  mm*/°C (© mm¥°C () °c?
1] Linear thermal expansion coefficient of a material has units as

i (@) c°C3 (b) mm/°C © °C d 1rC

Page | 1
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(12) A rectangular steel plate with dimensions of 30 cm x 25 cm is heated from 20°C to 220°C. What is its
change in area? (Coefficient of linear expansion for steel is 11 x 107%/C°.)
B - o082’ (b) 1.65cm? (¢) 3.3 cm? (d) 6.6 cm?

(lﬁ3) The change in volume of an aluminum sphere that has a radius of 5 cm when it is heated from 0 °C to
300 °C. Assume that the coefficient of linear expansion is a =2.4 x 1075 C"\,

o 37’ (b) 113 cm? (¢ 10cm? (d 1cm’

(14) At 283 K a thermometer contains 440 mm? of alcohol. Determine the temperature at which the volume is
480 mm’ assuming that the coefficient of cubic expansion of the alcohol is 12 x 107 K.
Bl o 3832K (b) 398.7K () 4345K (d) 358.8K

(15)  An iron cube, 50 cm on a side at 15 °C. Determine the increase in surface area of a cube when the
temperature of the cube is raised to 75°C. ( the coefficient of linear expansion of iron to be 11 x 1070 K™)

Bl 33x10%cm? (b) 3.3 cm? () 1.98x107 cm? (d) 1.65cm?
(16) At constant temperature the volume of a sample of gas at 5.75 atm if it occupies 5.14 L at 2.49 atm.
B o 2260 (b) 11.7L () 041L (d) 6.66L

(17) A sample of gas originally occupies 29.1 L at 0.0°C. What is its new volume when it is heated to 15.0°C?
(Assume constant pressure.)

Bl - 307L (b) 27.6L () 29.1L (d 42L

(18)  Helium gas with a volume of 2.60 L, under a pressure of 0.180 atm and at a temperature of 41°C is warmed
until both pressure and volume are doubled. The final temperature?

Bl o 64°C (b) 1256 K (¢) 314K (d) 1256°C
(19)  According to the first law of thermodynamics, applied to a gas, the increase in the internal energy during
any process:
(a) equals the heat input minus the work done on the (b) is independent of the heat input

gas
(¢) equals the heat input plus the work done on the gas  (d) is independent of the work done on the
gas
(20)  During an isobaric process which one of the following does not change?
B > olumc (b) pressure (c) internal energy (d) temperature
(21)  OnaP-V diagram, an ................. process is represented by a horizontal line
I 0 isobaric (b) adiabatic (c) isovolumetric (d) isothermal

(22) A system undergoes an adiabatic process in which its internal energy increases by 20 J. Which of the
following statements is true?

(a) 20 of work was done on the system (b) 20 7] of work was done by the system
(c) the system received 20 J of energy as heat (d) the system lost 20 J of energy as heat

(23)  The adiabatic index of a gas y is given by which of the following?
e~ cco (b) Cv/Cr () Cr-Cr (d) Cr+Cr

(24) A 2.0-mol ideal gas system is maintained at a constant volume of 4.0 L. If 100 J of heat is added, what is the
change in internal encrgy of the system?
(a) 800 (b) 2007 (c) 10017 (d) zero

Page | 2
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(25) A cylinder containing an ideal gas has a volume of 2.0 m> and a pressure of 10° Pa at a temperature of 300
K. The cylinder is placed against a metal block that is maintained at 900 K and the gas expands as the
pressure remains constant until the temperature of the gas reaches 900 K. The change in internal energy of

, the gas is + 6.0 x 10° J. How much heat did the gas absorb?
B 40x10°) () +6.0x10°7 () +10.0x10°7 (d) zero

(20) A heat engine exhausts (pl=S &) 3000 J of heat while performing 1500 J of useful work. What is the
cfficicncy of the engine? ‘

B 5% (b) 33% () 50% (d) 60%

(27) A heat cngine operating between a pair of hot and cold reservoirs with respective temperatures of 500 K
and 200 K will have what maximum efficiency?

B 5% (b) 33% (©) 50% (d) 60%
(28)  The efficiency of a Carnot engine operating between 100°C and 0°C is most nearly:
Bl 7% b 15% © 27% d 51%

(29) A gasolinc engine with an efficiency of 30% operates between a high temperature T and a low temperature
T2 =320 K. If this engine operates with Carnot efficiency, what is the high-side temperature T;?

Bl 47K (b) 614K (c) 868K (d) 1070K
(30)  The Carnot cycle consists of a combination of ............ and ...c.coeue. processes.
(a) isobaric, isovolumetric (b) isovolumetric, adiabatic
(c) isobaric, isothermal (d) adiabatic, isothermal

(31) A Carnot engine runs between a hot reservoir at T and a cold reservoir at T,. If one of the temperatures is

cither increased or decreased by 3.5 K, which of the following changes would increase the efficiency by the
greatest amount?

(a) increasing Ti& T (b) increasing T (c) Decreasing T (d) increasing T
(32)  OnaP-V diagram, if a process involves a closed curve, the area inside the curve represents:
B @ intcrnal energy (b) heat (c) work (d) zero

(33)  The P-V diagram of a cyclic process shows a curve that encloses an area. The work done by the heat
engine, represented by the enclosed area, is positive when the path around the area proceeds in which of the
following fashions?

o i always positive (b) Itisalways negative (c) counterclockwise (d) clockwise

(34) " The work done by 1 kmol of an ideal gas that is kept at a constant temperature of 27 °C in an expansion

process from 2 to 5 L. ( R = 8.314J/mol. K)

T > 229x109 (b) 2.06x10%J (©) —2.29x10%] (d) -2.06x10%]
(35) 273 cm’ of an ideal gas is at 0 °C. It is heated at constant pressure to 10 °C. It will now occupy
o 238 (b) 287 cm® (0 293 cm’ (d) 283 cm?

(36)  The temperatures T, of the cold reservoirs and the temperatures T; of the hot reservoirs for four Carnot
heat cngines arc: engine 1: T, = 400K and T, = 500K, engine 2: T> = 500K and T; = 600K, engine 3:
T2 = 400K and T| = 600K, engine 4: T> = 600K and T; = 800K. Rank these engines according to their
cfficiencies, least to greatest

I (.234 (b) 2,1,3,4 (© 1,2,4,3 d 2,1,4,3

Page | 3
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Question Number (2) ( 10 Marks)
Choose the correct Answer

(1)In the formula F = q(v x B) :

A. F must be perpendicular to v but not necessarily to B
B. F must be perpendicular to B but not necessarily to v
C. v must be perpendicular to B but not necessarily to F
D. all three vectors must be mutually perpendicular

E. F must be perpendicular to both v and B

(2) An electron moves in the negative x direction, through a uniform magnetic field in the negative y direction.
The magnetic force on the electron is: v
. in the negative x direction

. in the positive y direction o

. in the negative y direction '

. in the positive z direction B
. in the negative z direction z

moow»

(3) An electron is traveling in the positive x direction. A uniform electric field ~E is in the negative y direction. If a
uniform magnetic field with the appropriate magnitude and direction also exists in the region, the total force on
the electron will be zero. The appropriate direction for the magnetic field is:

A. the positive y direction
B. the negative y direction
C. into the page

D. out of the page

E. the negative x direction

(4) An ion with a charge of +3.2x10-* C is in a region where a uniform electric field of 5x10¢V/m is perpendicular
to a uniform magnetic field of 0.8T. If its acceleration is zero then its speed must be:

A.0 B. 1.6 x 10*m/s C.4.0 x10*m/s D. 6.3 x 10*nv/s E. any value but NOT 0

(5) A uniform magnetic field is directed into the page. A charged particle, moving in the plane of the
page, follows a clockwise spiral of decreasing radius as shown. A reasonable explanation is:
A. the charge is positive and slowing down = = f;oa.r.'tzicle “
B. the charge is negative and slowing down '

C. the charge is positive and speeding up = y= =
D. the charge is negative and speeding up = =
E. none of the above

= [e=] = &

Page | 4
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(6) At one instant an electron (charge = -1.6x107"° C) is moving in the xy plane, the components of its

velocity being vx = 5x10° m/s and v, = 3x 10®m/s. A magnetic field of 0.8T is in the positive x direction.
At that instant the magnitude of the magnetic force on the electron is:

A.ON B.51x10"™N C.3.8x10"™N D.64x10"™N E.75x10""N

(7) The figure shows a uniform magnetic field ~B directed to the left and a wire carrying a current into the page.
The magnetic force acting.on the wire is:

A. toward the top of the page

B. toward the bottom of the page g ® i
C. toward the left -

D. toward the right

E. zero <

(8) A loop of wire carrying a current of 2.0A is in the shape of a right triangle with two equal sides, each 15 cm
long. A 0.7T uniform magnetic field is in the plane of the triangle and is perpendicular to the hypotenuse. The
magnetic force on either of the two equal sides has a magnitude of:

A. zero B. 0.105N C. 0.15N D. 0.21N “E. 0.25N
(9) The units of magnetic dipole moment are:

A. ampere

B. ampere - meter

C. ampere - meter?

D. ampere/meter
E. ampere/meter?

(10) The diagrams show five possible orientations of a magnetic dipole p in a uniform magnetic field B. For
which of these is the potential energy the greatest?

et

AP A il wi i
>g >3 —A>g K >p —e—>p
A B c D E
(11) Suitable units for o are:
A. tesla B. newton/ampere?  C. weber/meter D. kilogram-ampere/meter  E. tesla-meter/ampere

(12) The magnitude of the magnetic field at point P, at the center of the semicircle shown, is given by:

3

AN

I"J

A. 210i/R B. uoi/R C. poi/4nR D. poi/2R E. pov4R

Page |5
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(13) The magnetic field outside a long straight current-carrying wire depends on the distance R from the wire
axis according to: :

A R B. 1/R C. 1/rR? D. 1/R3 E. 1/R%?

(14) The magnetic field a distance 2 cm from a long straight current-carrying wire is 2.0 x 1075 T.
The current in the wire is:

A. 0.16A B. 1.0A C.2.0A D. 4.0A E. 25A

(15) Two long straight wires are parallel and carry current in the same direction. The currents are 8.0 and 12A
and the wires are separated by 0.40 cm. The magnetic field in tesla at a point midway between the wires is:

A0 B.4.0x10* C.8.0x107* D.12x 1074 E.20 x1074

(16) Two parallel long wires carry the same current and repel each other with a force F per unit length. If both
these currents are doubled and the wire separation tripled, the force per unit length becomes:

A. 2F/9 B. 4F¥/9 C. 2F/3 D. 4F/3 E. 6F

(17) Two parallel wires, 4 cm apart, carry currents of 2A and 4A respectively, in the same direction.
The force per unit length in N/m of one wire on the other is:

A. 1 x1073 repulsive
B. 1 x 1073, attractive
C. 4 x107°, repulsive

D. 4 x 1075, attractive '
E. none of these <

O

(18) Magnetic field lines inside the solenoid shown are: 3

{t

A. clockwise circles as one looks down the axis from the top of the page
B. counterclockwise circles as one looks down the axis from the top of the
C. toward the top of the page

D. toward the bottom of the page

E. in no direction since B = 0

— Y

q

page

(19) Solenoid 2 has twice the radius and six times the number of turns per unit length as solenoid
1. The ratio of the magnetic field in the interior of 2 to that in the interior of 1 is:
A2 B.4 C.6 D.1 E. 1/3

(20) A toroid with a square cross section carries current i. The magnetic field has its largest magnitude:
A. at the center of the hole

B. just inside the toroid at its inner surface

C. justinside the toroid at its outer surface

D. at any point inside (the field is uniform)

E. at none of the above

Page | 6
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) . .

Question 3 (10 Marks)

(a) In the Figure, a particle moves along a circle in a region of uniform magnetic P
field of magnitude 8 = 4 mT. It experiences a magnetic force of magnitude :! ;
3.2x 10" N. (1) Determine the particle type is it a proton or an electron? 2) 4 /

. /
Calculate the particle’s speed, (3) the radius of the circle, (4) the period of -t \ rd
the motion and (5) the kinetic energy of the particle. (5 Marks)

(b) The following figure is a cross-sectional view of a coaxial
cable. The center conductor is surrounded by a rubber layer, an
outer conductor, and another rubber layer. In a particular
application, the current in the inner conductor is I} =1 A out of
the page and the current in the outer conductor is I; = 3 A into
the page. Assuming the distance d = I mm. Determine the '
magnitude and direction of the magnetic field at (a) point a and "7“"‘?;‘?‘
(b) point b. (3 Marks)

(¢) Consider the hemispherical closed surface in figure. The
hemisphere is in a uniform magnetic field that makes an angle u
with the vertical. Calculate the magnetic flux through (1) the flat
surface Sy and (2) the hemispherical surface S,. (2 Marks)

End of questions .................. Best Wishes
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(12) The units of 1/4ng, are: : .
AN B.N.m/C C. N°. m¥C? D.N. m%C? E. m%C?

(13) A 5C charge is 10m from a —2 C charge. The electrostatic force on the positive charge is:
A. 9 x 10* N toward the negative charge

B.9x108N away from the negative charge

C. 9 x 10’ N toward the negative charge

D.9x 10°N away from the negative charge

E. none of these

(14) Two identical charges, 2 m apart, exert forces of magnitude 4 N on each other. The value of
either charge is:
A 1.8x10°C B.2.1x10°C C.42x10°C  D.19x10°C  E.3.8x10°C

(15) Anisolated charged point particle produces an electric field with magnitude E at a point 2m
away at a point Im from the particle the magnitude of the field is:
A.E B.2E C.4E D.E2 E.E/4

(16) Two point particles, one with charge +8 x 10® C and the other with charge -2 x10” C, are
separated by 4 m. The electric field in N/C midway between them is:
A.9x10° B. 13500 C. 135000 D. 36 x 107 E.22.5

(17) A uniform electric field of 300N/C makes an angle of 25° with the dipole moment of an
clectric dipole. If the torque exerted by the field has a magnitude of 2.5x10°7 N.m, the dipole
moment must be:

A.83x10°Cm  B.92x10Cm  C.2.0x10°Cm D, 83 x 10°Cm  E.1.8x 10 C.m

(18) A cylinder has a radius of 2.1 ¢m and a length of 8.8 cm. Total charge 6.1x107 C is distributed
uniformly throughout. The volume charge density is:
A 53x10°C/m’ B.53x10°C/m* C.85x10° C/m® D. 5.0 x10° C/m* E.6.3x107 C/m?

(19) 10C of charge is placed on a spherical conducting shell. A particle with a charge of -3C is
placed at the center of the cavity. The net charge on the inner surface of the shell is:
A.-7C B.-3C C.0C D. +3C E.+7C

(20) 10C of charge are placed on a spherical conducting shell, A particle with a charge of -3C is
placed at the center of the cavity. The net charge on the outer surface of the shell is:
A.-7C B.-3C C.0C D. +3C E.+7C

End of the qUESLIONS ....vv.n... Best %ﬁes

. Hitia Tt Wit
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Ouestion Number (1) (20 Points)

a) A particle moves in a plane with velocity v = 2¢ i + 3£ m/s. If it starts motion
from the position r, =5i— 8. Find:
- Acceleration at t = 3 sec.
- Position vector at t = 3 sec. (7Point)

b) A particle moves in a plane according to ;
r=23t-1, 0= 2t,where 0inradian, ¢ in seconds and » in meters. Find the
magnitude of velocity and acceleration at =1 sec. (6Point)

¢) A car moves to the east with a velocity of 20 m/s, if raindrops velocity appear to
fall with velocity of 5 m/s to the car driver and form an angle of 30° with the
vertical as shown in Fig. (1). Find the magnitude and direction of the real velocity
of raindrops. (7Point)

Question Number (2) (20 Points)

a) A 2kg block is attached to an elastic wire that has an unstretched
length of 3 m and a stiffness £ = 100 N/m. If the block is released
from rest from a point 4, which is 3m vertically upward, the fixation
point O, as shown in Fig. (2).

Dctermine the maximum depth reached by this block. (7Point)

Vo

b) A tennis ball is fired from point 4 with a horizontal velocity
of 120 m/s, as shown in Fig. (3). If the tennis gun is located
at an elevation of 60 m above the ground, determine the time
for the ball to strike the ground and its horizontal distance X.

(6Point) [fe— x —

Fig. (3
Page 1 of 2 ig. (3)
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¢) A 2 kg collar is attached to a spring and slides without friction along a circular rod in a
horizontal plane, as shown in Fig. (4). The spring has an undeformed length of Im and
a constant k= 400 N/m. Knowing that the collar is at rest at A and is given a slight push
to get it moving. Determine the velocity of the collar (a) as it passes through B, (b) as it
passes through C.

(TPoint)

Some useful laws;

v=ie.+r0ey, f=(F—~7r0%)e,+(rd +2i6)e,.
v=vo+at,x:vot+1/2at2,v2 =vZ+2ax.
gx?
y=2 tana_—2vozcosza

r=uv,t cosa L+ (vt sina — gt?/2) j

End of qUESLIONS .vvvvvvverrenses Best Wishes

Dr. Yasser Gamiel
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‘QueStiOn [1] | (6 marks)
Draw the S.F and B.M. Diagrames for the statically indeterminate beam shown in Fig. 1
by using Three Moments Equation Method.

2?' l %Illﬂllllltlrigrlllllzf ’ l d Fig. 1
L Fm ’L Im | 6m L Fm | Fm |
(6 marks)

Qucstioh [2]
. Forvth_’e,sh'own beam in Fig. 2, find the value of the uniform load (w t/m) such that the
- moment at point (a) equals the moment at point (b) and the the maximum pos,itiVe bending
. '_ moment at middle of the span ab equal 6 m.t further draw the B.M. and S.F. diagrams

6m 5 om - 'ﬂ,r’zm : . 2m

6t 6t
7a wt/ _ l l :
lllIUlJ_Dg}I[HIIHIIJHb - C Fig. 2
o A JAN
= ,

'»I,lb
|

'_ .QuestiOn [3] (8 marks)

‘D'raw the N.F, S.F and B.M. Diagrames for the statiéally indeterminate frames shown in

~Tig.3 by using Three Moments Equation Method

Al TTITTITTTTT] s
: : ' 1C .
12t |
Fig.3 . [.12t |
| . '. b ‘ Ar. |
- 7 B— R | P 1/2




Question [4] (6 marks)

" Draw the N F S.F and B.M. Dlagrames for the statxcally mdetermmate frames shown in

Fig.4 by using Three Moments Equatlon Method

3t - . 3t
l b 4tm J
N [T 1rrrrr1¢ '
B
o o
Fig. 4
4 2 wd
p 2m ) 6m ) N 2m "

. gzuestlon |5 | (8 marks)

- For the shown beam in Flg 5 determine the Vertlcal deﬂectlons at point (d) and point (c)

and the sllope at support b. Take EI = 10000 m .t .

4o 4tm 4 tm . ot
050 d o
2 o ‘ O Fig. 5
hm | oam

(6 marks)

Question [6]
Using the Foce method, draw the S.F and B.M. Diagrames for the statically indeterminate

| beam of constant EI shown in Fig. 6

 ga 4 t/m R bR
2]”]“!1]IHIIIIIIIIHIHI]III IlllAHIIHIHIHIHII
. C
A 6m " 3m oy
A N ] 1
Fig.6
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Answer the following six questions.
Question 1 (5 Points)

M
2)

Write about eight lines on ONE of these topics:

Bridges and their role in solving traffic congestion problems.
Impact of building materials on natural environment and health.
(3) Plagiarism in technical report writing,

Question 2 (6 Points)

(1)
@)
€)
4)

Use phrasal verbs from the list to fill in the blanks in the statements:

find out fall down turn up get by
read out turn down tear up switch off .
make out break down think over bring about
share out knock down throw away leave behind
His experience in data analysis is not great, but it is adequate to ...........
The carpenter ........... a pair of pliers ...........
We do not know why the project manager ....... our proposal.

The students arranged to meet their academic guide after work yesterday, but he
did not.......... ‘

(5) The pavement is slippery. Be careful you do not.........
(6) Why does the cement mixer frequently...... ?

Question 3 (9 Points)

M
@

€)
4)

)

(6)

Question 4 (9 Points)

Link the two statements using a final -ing clause. Decide on whether the case is a
simple addition to, a justification of, or a consequence of what has been said:

The reinforced concrete laboratory is well equipped. The technicians are skilled.
All of the five substances can be accepted. They have essentially the same
characteristics.

A huge crane was used. The lorries were safely unloaded.
The book entitled "Surveying : Theory and Applications" is very useful to
beginners since it includes a large number of solved exercises.
Efficient computer programs were utilized in the design of the new tower. Thus
all possible situations were thoroughly investigated.
Many types of dams exist. The two most popular are the gravity dam and the arch
dam.

Identify the erroneous words, if any, in these statements. Rewrite the statements in
correct forms:

Page 1 of 2
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(1) It was so an expensive testing instrument that the maintenance engineer could not
afford to buy it.

(2) A foreign expert is now planning a three stages automation process for the
manufacturing company.

(3)  Deformation in the column made it to buckle under compression.

(4)  The population of this country are increasing at an alarming rate.

(5)  Tused to participate in most civil exhibitions, but I am not interested no longer.

(6) A dangerous earthquake is expected to occur so that precautions have to be taken.

Question 5 (6 Points)
Fill in the blanks of these statements using Latin abbreviations commonly encountered
in technical writing:

(1)  The figure shows deflection of the beam ....... distance from the support.

(2)  The recently-published research paper on "Residential Architecture” is written by
Dr. Murphy ......

(3) Thestress, ...... the force per unit area, has the units of newtons per square metre.

(4)  The solution of a set of simultaneous algebraic equations can be obtained by
several methods, ....... Cramer's rule.

(5)  The infinite geometric series 1.0 + 0.5 + 0.25 +..... converges to two.
(6) A technical report consists of three principal parts ..... the preliminary matter,
main body, and end matter.

Question 6 (5 Points)
Translate into English:
GO sy A — i U S alo 8 by Ay o A Adliad) Lot sl sl of yay uIS
‘QL.A‘\JBLMLQQZL&L&:QQ ciliiie apanal A o 4 il Ciliial gy ity — apil) Awais
Liiadl o3n sn ol | Aaboadl Al jall e saball b (isSas oY) pedan s oaad sl Liile JSI
O ATl Yl g cbolga 0sS3 OF ang adalla g i ) 8 5l Juaal Ji (g a5l nly (g3
ey shad il o et W il Jead 348 e B 4 il JaaYl
Ml JUST aSl s tall 55 Levie 14Y0 ale ) A i WSS alad ddSs) o) e
Capea il oy Al S Aaals Alglaa Jf 238 caisi caladl 128 by ki g alia e JsYl adss (Karl Terzaghi)
gl y 50 20 o Al ol cilS o ay ded Al al paliedll o el 40 188
il ay o clandl Apbam¥ly Al el sl Gl Led ALS AT - Jul - ollia S5 aly gy el
Gl Bty 3ol O (aay Alas Las e Opsad Lo 33 sad Aakall Lualall dlalgu) 8 "l )"
bl g Sl M

m

If you think education is expensive, try ignorance.

Best wishes

Prof. Dr. Mahmoud M. Fahmy
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Q1) 13M)

(a ) Use determinants to show that area of triangle A B C with vertices 4 = (x4, yi)

X1 y1 1
B =(x;,y;)and C = (x3,¥3) is % X2 Y2 1| and from this write the
X3 y3 1

condition that A ,B and C are lies on straight line,
( b)Use Cramer's to determine the value of k
kx+y+z=4-k
x+ky+z=2+k
X+y+kz=3

such that the system has :
(1) A unique solution (2) non solution ( 3) Infinite solutions
Q(2) (13M)
(a ) Solve the following system
X—-y+2z+ u=1
X —Z+ 2u=2
-X+2y—-5z =0
use Gauss Jordan elimination

(b) Solve the following system by L U factorization (Doolittle’s method)
X+y+z=3
2x+3y+3z=7
4x—-3y—-2z=3
(¢) Reduce each of the following matrices to Echlon form

0 6 8 7
2 1 2 3
3 2 4 3
5 3 2 1

Q (3) (14M)

(a)Let A= [i g] find coshSA and sin 2

(b ) Use Jacobi method to find solutions of systems

5x + 2y =7 1.2
X—4y+ z = -2 with starting vector X(®) = [0.8}
y +2z =3 1.2

(¢) Determine the type of conic section y? —4x + 2y+5=0
then find focus , directrix , length of lotus rectum and sketch




