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Q1 (25 Marks)
(a) Find max(f(x) = —10x4 + 2x, graphically subject to the constraints
—X1+2X22—1 y Xq T X2S6 ’ Xzss, X120 andx220

(b) AB steel Inc.,produces two kinds of iron I, I, by using three kinds of
material the first R, is scrap iron and two kinds of ore R, and R3as shown in
the following table .Use simplex method to find the maximum daily profit

Raw Material per ton | Raw Material
Iron I, Iron I; | Per Day (ton)

3 2 18

2 2 10

0 2 5
600 $

Raw Material

Net profit per ton

0ifx<0
: o s 00 . COSWX+w sinwx T ifx =
(c¢) Use Fourier integral form to show fo (T) dw =4 5 Hx= 0
me X ifx>0

Q2 (25 Marks)

(a) Find Laplace transform of
(DE*+23 +t+2)U(t-2)
(ii ) t e%'sinh3t cost
(iii )8(t — m) e** sint+ t U(sint)

(b) Evaluate
. e—ns
(i) Inverse Laplace transform of GEr1)(E12)

-3t .
.o co e “‘cosh2t sint
(i) fo ———— dt use Laplace transform

t
Consider mixture system with tank T, contains initially 200 gal of

(c)
water in which 160 Ib of salt are dissolved. Tank T; contains initially 100
gal of pure water. Liquid is pumped through the system as indicated, and
the mixturd are kept uniform by stirring. Find the amounts of salt y(t)

and y,(t) in T; and T, , respectively

Water, ¢
10 gal/min [‘4
==

10 Ib e 4 Mixture,
"5 " 10 galimin
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(b) Show that if f(x+2L) =f(x) , f(x+L) =

04( 25 Marks)

where ¢

hint:

With Best Wishes

(a) Solve partial di

a3u 3u a3u

(c) Show tha

transfer of thermal energy on string with length

(Thermal energy density e(X,

Q3 (25 Marks)

(a) Expand f x)=x
(i) odd cosine harmonics
(ii) even sine harmonics

(¢) Find complex Fourier series of f(x) =€
Then use it to find Fourier coefficient ag

2 2 2
X —;;+2xy-a—l+y29—3-—0

axdy oy

specific heat, p mass density

find the solution of equation by separa
temperature

™ . M
OSXSE in Fourl

er series which involves only

where f(x+2m) = f(X)

- f(x) and f(x) = - f(x) then a, = 0 and

x _—_qg<x<mand f(x + 2m) = f(X)

,a, and by,

and ko

fferential equation by use operator

Pu x+
i3 Ou _TU_ gty
e 325y + IR T + cos(2x + 3y)

(b)  Solve partial differential equation by use characteristic equation

t the mathematical model of equation of heat flow describes the

. ou _ y2 9%u
Lits ot k ax2 ’ e
thermal conductivity .Then

tion of variable method if the initial

u(x,0)= x(1-x) , k=0.4 and L=1.

Course Examinatione and Coordinators
Dr. Mohamed Shokry

t)y=cp u(x, t) and thermal flux @(X, t) = —Ko %‘i )




TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTEMENT OF STRUCTURAL ENGINEERING
EXAMINATION oF FIRST YEAR

STUDENTS OF Crvi, ENGINEERING

Systematic arrangement of calculations and clear drawing are essential.
Answer qs many questions as yoy can - Answer as brief as possible.

Any data not 8given is to be assumed

Ofindiay abl 1 0 05, R P
PROBLEM # | (12 marks)
For the shown beam, draw I I, Jor Ya, ¥b, ye , Yd, and Md
Also draw I, Jor Mm and Qc (both left and right)
1t
& a e g
Y A B
77777

PROBLEM # 2 (15 marks)

PROBLEM # 3 (15 marks)
For the shown Jrame, draw [ ], Jor support reactions

For the shown truss s draw the [ ], Jor
ata and b and the force i link members c-d and e-f

the forces in the marked members
Draw also [, Jor Om, Mm and Ms .
It

PROBLEM#4 (12 marks)

The shown steel colump, carries the shown loads
Draw the normal stress distribution at section 5-§
The diameter of the cross section is 20.0 cm.

Neglect own weight of the column
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Vi, V2
PROBLEM#5 (18 marks) “Hi< 1t
The abutment of rail way bridge is given by
two views as shown. The abutment carries 6m
the load V1= 260¢,V2 =100¢, and two
S S
horizontal loads HI= 11t and H2 =20t -
Draw the normal stress distribution — = * Iiu"
at section S-S. i g
S S
L0} e
Note that the abutment is made of ﬁfl
x D S
concrete with specific gravity ¥ =2.5 m < =
Hi=11t
5
S S
™~ . ™
*x (3 x
S L IS
o~ o
;L AL
Sec S-S H2 = 20t
PROBLEM #6 (13 k )
(13 marks) Vi Vs 2

The shown pier carries tWo vertical loads
V1 and V2 each equals 24 1, and a horizontal
load P. Determine the maximum value of P

DRSS )

so that no tensile siresses 0ccur at the base

6.0 m

section S-S.

S S
/ //////////////////////.

Note that the abutment is made of

concrete with specific gravity § =2.5 m Y]
(i 5% 7 Q5]
For belp: ) S % 3
- . P
. : X = = X
Properties of cross section 5 |5 \‘
o
2 N
Area = 4.828 m | | . o

I=ly=1345m"

0.707 1.0 0.707 -

s

= g
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Question No. (1) (50 point)
At certain site road cross canal i

Cross section of canal at site of crossing

Il 12.0 m

«

[

_i
Cross section of the road
———===xtllon of the road

1- It is required to construct three vents Regulator with slap Bridge with
the following:

* Reinforced concrete slab 10.0 m road breadth and two sidewalks 1.0
* All retaining walls irom plain concrete 0.80 cm thickness at top.
* Upstream retaining walls are hox type and sloping types at downstream,

*Pier is 1.0 m thickness and single upstream groove 0.3 x (.3 (1.0 m from the
beginning of Upstream retaining wall

Draw to scale 1:100 the following:

1. Plan Half Earth Removed (25 points)
2. Section Elevation

(10 points)
3. Section Side View A-B-C-D s points)

m every one,

uestion No. (2
The following figure shows
and pitch = 100 ang all gus
meters. Draw to scale 1: 25

(20 point)
steel truss, All members are 2Ls 100 x 10
mensions in mm).The truss dimensions in
shown in figure.

the centerline of a
set plates = 12 (di
the complete truss

4 X 400 = 16.00 py ,
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Question No. (3) (20 point)
A1 g Ay gllaal) calaladll el pudag g (A Ladall cibuludl s 39 sl da gl pas) o glbaall
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