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Please answer all the following questions:
Question (1) (15%):
a) From a grain size analysis test, the following results were obtained:-
Particle diameter (mm) 2.0 0.06 0.006 | 0.002
% ge finer by weight (%) 87 34 20 9

Classify the soil with respect to its grain size analysis.

b) During performing a pumping test from confined stratum of 5.0 m thickness
underlying by a clay stratum of 6.0 m thickness, a steady state pumping rate of
18.30 m*hour was accomplished from a well radius of 1.0 m. Two observation
wells were located at 15 m, and 50 m from the well center where the water raised
to levels 5.00 m, and 3.00 m below ground surface respectively. It is required to
calculate the coefficient of permeability of the sand stratum.

Question (2) (15%):

a) For a laboratory consolidation test on a clay sample, the applied pressure was 100

kN/m?, the following readings were recorded:-

Time (min) | 0.00 | 0.25 | 1.00 |2.25 4 16 25 36 64 81 400 | 1440

Reading
500 | 467 | 453 | 441 | 4.28 3.76 3.50 | 3.25 | 3.01 296 | 275 | 2.60

(mm)

At the end, the thickness was 12.60 mm. Determine the coefficient of consolidation.
b) For an undrained triaxial test the following results were obtained :-
Cell pressure (kN/m°) 100 2C0 300
Total pressure (kN/m?) 245 390 540

Determine the shear parameters of the soil.
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Question (3) (15%):
a) Define the following terms; flow lines - equipotential lines - discharge velocity -

seepage velocity — heave.
b) A concrete weir provided with a sheet pile is shown in figure (1). It is required to;
o Draw the flownet and calculate the seepage quantity,
e Draw the distribution of uplift pressure acting on the base of the weir,
o Check the stability of soil at exit against piping.
Question (4) (20%):

a) Derive an equation to calculate the active earth pressure on a smooth wall.

b) For the retaining wall shown in figure (2), calculate
e Active earth pressure on the right side of wall if the soil having the following
properties, Y = 18 kN/m®, ¢ = 0.0, ¢ = 35°, and ¢' = 20 °.
e Passive earth pressure on the left side of wall if the soil having the following
properties, Y = 16 kN/m®, ¢ = 10.0 kN/m?, ¢ = 20°, and ¢' = 0°.
Question (5) (20%):
a) Show, by using neat sketch, how can you get the center of most critical slip circle

of a certain slope.
b) Calculate the factor of safety against failure for the shown trial slip circle, figure
(3). Consider the effect of tension cracks in two cases;
¢ When tension cracks are dry
¢ When tension cracks are filled by water due to rain.
Question (6) (15%):

a) Figure (4) shows two square footings resting on the ground surface and carrying

a uniform pressure of 100 kN/m?. Calculate the vertical stress increase under
point (K) at depth 10 m below ground surface, using Fadum's chart.

b) Construct Newmark chart of 8 circles and 8 sectors. What is the value of
influence factor of this chart?

¢) Resolve part (a) using the generated Newmark chart.

d) Resolve part (a) using approximate (2 : 1) method.

e) Comment on the obtained results from parts (a), (c) and (d).
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The following equations may be used:-

Q=KH["—fj,

R4

PwP=[H-ny(AR)FZ]y, , T, = E

D. =o—'v.ka —2c\/z, P, =0, k, +20\/l;;

For uniformly loaded circular area o, = ¢ 1 - ! >
|1 +(R/z) F

0.26
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0.24

023

0.22
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0.08
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Influence factor for vertical stress under the corner of
rectangular area carrying a uniform pressure
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ALEXANDRIA UNIVERSITY : FACULTY OF ENGINEERING

ELECTRICAL POWER DPT. JANUARY 2009

SECOND YEAR TIME: 3 HOURS
MATHEMATICS

ANSWER THE FOLLOWING QUESTIONS:

1) Choose the correct answer

I- One of the roots of the equation z4+1=0 is

(a) -1 (b) i (c) = (1+1)
) V2
2- If f(z) =|z] , then f(z) is
(a) Not differentiable (b) entire (c) differentiable at point

3~ The real part of the logarithm of a complex number has

(a) One value (b) Finite no. of values (c)infinite no
4- If w= (1)21 y then w equal
VAN | . 1
(a) (i )1 (b) (11)2 (c) both a and b
5- If Iezl =1 , then =z is
(a) real (b) pure imaginary (c) complex
6- The singularity of EQE—%—;L is
z
(a) simple pole (b) double pole (c) removable
7- The residue of EQE—%—;L at z=0 1is
z
(a) -#% (b) zero (c) non of these
8- f ——g£~7 equal
(z-1)
c
(a) -1/(z-1) (b) 2mi (c) zero
9- Lim filii
zr 1 z-
(a) dose not exist (b) equal 1 (c) equal (-1i)
. 2 .
10- The function f(z) = |z| is
(a) Not continuous (b) continuous for all z (c) cont. only at z=0



2) a- Find the Fourier transform of
ot .2
. -(t-x)
F(e)=L+ F(t)=J o Ixl gice-x) o F(t)=J X dx
t P o (x"+1)
b- Find the inverse Fourier transform of [ I ]
) (a+iw)
c- Use Fourier transform to solve the equation:
F"(t) + 10 F'(t) + 25 F(t) = 6(t)
3) a- Use a suitable Fourier transform to solve the heat equation
2
k;a:..;.g=.a_£]_ - ( x ( ™ . t)0
ax ot
given U(x,t) and UX(x,t) tends to zero as x<»L® and
- 1 -I¢xg1
U(x,0) =1 0 elsewhere
b- Use the method of separation of variables to find the
longtudinal displacement u(x,t) of a vibrating elastic
bar with the following conditions:
UX(O’t) = UX (L)t) = 0 ’
Ut(x,0)~= 0 and U(x,0) = x
4) a- Prove that wu=x sin x cosh y - y cos x sinh y 1is harmonic,

- find it's

' function f(z) =

conjugate harmonic

2
oZ
b- Evaluate ? ——— dz
c/ cos 2z
5) Evaluate the following integrals
o0
a- 7 cos ; dx
) X+ I3x7 + 36
=
X
b- 2 5 dx
(x° - 2x + 2)
oo
21
do
C_.
. 2 + cos ©

u+iv in terms of =z.

c: lz| =

GOOD

LUCK

1

function v and the analytic
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Part (1)

Question (1)

t -4s
(a) Evaluate: L{t fcosh3u du} A e2 .

0 s(s“ =1)

— w -—
(b) Find: L{cos at t cosbt}’ then deduce Icosatt cos bt ;
0

(c) Find the half range sine expansion of f(x):
fix)=x, 0<x<m.

Sketch the corresponding periodic extension of f(x).

(a) Prove that L{f(t -—ayU(@t- a)} =e ¥ F(s), then find L{f(t)} where f{) is defined by

Question (2)
A =cost, O0<t<mn
=sint, t>7.
© sintx /4 —t
(b) Show that j—z——dx =~—(1—e ) )
0x(x” +1) 2

(¢) Solve by using Laplace transform the differential equation:

MO-6y0+9yn=re¥,  y0)=2, y(©0)=6
Question (3)
_ TS
@A) = L7 426—) ,find f(f), fBr).
s7+1 4
(b) Graph f{x) in a full period, then expand f{x) in a Fourier series:
fx)  =2-x 0<x<4

=x-06, 4<x<8§

s2

(c) By using infinite series evaluate: L‘l{ln(l + L)} .

Please turn over



PART (2)
Question (4) e
a) Giventhevectors A =3i-j+k ,B=i+2j-kand C= i+ j find
() AxBeC (i) (A+3C )s2C (iii) Projection of A x C on B
b) Show that F(x,y,z) = ycos(2x + y?) i - cos(2x +y2) | + xy2 k is solenoidal
c) Show that F =(x? +xy?) 7 +(y? + x?y) ] is irrotational and find the its scalar

an
potential ¢. Then find _[Fods along the curve s; y = x?
(0,0)

Question (5)
a) Given the field F(x,y,z)=(e¥ -zeX) i +xe¥ j -eXk , find Grad(div F )

b) The steady state temprature T of a solid is a scalar field T = x2 — (y+z )2

(i) Find the directional derivative of T at the point P(2,1,1) in the direction S = i + T -k

(ii) What is the magnitude and direction of maximum rate of change of T at P.

¢) Find the values of a, b and ¢ such that the vector field Given the vector field

F(xy,z)=(x-y+az) i -(bx-y+2)] +(2x+cy-3z)K is irrotational

Question (6)

a) Apply Stokes’ Theorem to evaluate §Fo dL where
c

F=-0C+axy+y?) T +2(x*+xy+y?) | .C is the sides of the square x=+1, y==+1

b) For the vector field A = 3x% i +xy? | , evaluate ”KyﬁdS over the closed surface of a
$

triangular prism of unit height in z-direction. The base of the prism is bounded by the +ve x, y

axis and the line x+y=1

c) Evaluate § Fodl where F =a(x+y)i+a(y-x)]j+z2k ,overthe hemisphere
2 ‘

bounded by x-y plane and the upper half of the shere x? + y? + z? = a2
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Answer the following guestions:
1) a) Find a general solution for:
o’z oz ’
0x0y T ox 4
b) Find a solution for the partial differential equation:

y

2 2
Qz’_+ﬁ_\’2_+7v=0 given that :
ox* Oy
(i) v periodic in x (ii) v finite as y—

(i) v=0 at x=0forally
: - -3y _
(iv) v=2e atx-%4.

2) a) Find the Fourier transform of :

Msgn®) (i) e (i) —F (v) eI cos3r.
(2+2t+1%)

b) Prove the symmetry property of the Fourier transform. Then use it
to find the Fourier transform of F(t) = 1/ t. Hence find the Fourier
transform of 1/t and 1/ 3.

3) a) Prove the time convolution theorem in Fourier transform then use it
1
6—iSs—s°
b) Using a suitable Fourier transformation solve the equation :
u_,2u_5, x>0, t>0
ot Ox?
subject to the conditions that u(x, t) satisfies:
(Yu(x,0)=0 (i) u(0, t)=1
(i) u(x,t) >0 as x—> .

to find the inverse Fourier transform of

P.T.O.



4) a) Find the values of:

() (14 )™ (i) In(1-iy/3)
b) Find all values of z which satisfy
(i) z2*-1=iv3 (i) coshz=2

c) Show whether the function W(z) = -;— In(x*+y?) +i tan™' 2 is analytic
X

or not, and find its derivative if possible.

5)a) Show that u= — x - can be the real part of an analytic function
X +y

f(z) = u(x,y)+ i v(x,y). Find the imaginary part v and the function
f(z) interms of z .

b) Evaluate jz‘ dz where C is: (i) the line segment from 0 to 1 + i
C

(ii) the parabola y = X* from 0 to 1 +1i.

6) a) Evaluate the following integrals:

()Cj- 0% 4 where Cis (i) |z|=2 (ii)|z|=1/2

CZ+Z

(i) | z—-(i/2)| =1

()(f

where C is Iz—l |=2.

z?%(z- 1)(z+5)
b) Evaluate using contour integration:
cos> 6
@ J‘(x +2x+ 2)? (l)'[S+4cosH
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Question (1)

For the shown indeterminate beam and by using the Super Position Method,

it is required to:
a- Draw the B.M.D and the S.F.D.
b- Calculate the deflection of the spring.

Given that: EI= 8000 t.m?=.

et'

zf/m
Afj ka

K= 8 t/cm
21 rreTr I
L
1 —
L Go™ 3.0"
4 ke L
A |

Question (2)

For the shown indeterminate beam and by using the 3-Moment Equation

Method, it is required to:
a- Draw the B.M.D and the S.F.D due to the given loads in addition to a
settlement at (A) equals 1.2 cm. '
b- Calculate the rotation and the deflection at (E).
Given that: EI= 10000 t.m?2.

2t it
6‘|‘:.m
A'{ 2 tlm 3 J, i c _1?

a E ;}, 7;%7

L 3.0” 30" 30", 3.07 , 207, 3.07,
A A A A 9 L | 1
" 2T P I L\
A A 4l

Examiner: Prof. Dr. Mohamed El-Heweity & the committee ( 1/ 2)






