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Choose the correct answer, (I Mark cacl)

1- A rock saturated with oil has a unit weight 0f29.3 KN/m?3. When dry the rock has a unit

weight of 26.4 KN/m?. If the porosity of the rock is 0.47, find the density of the oil in

(a/cm’) Yotz davy + n b
a) 0.80 0q.3 = 2bed A 0°HF
L = 6\F

[/ -4 =Y

¢) 0.52
d) 035

2- A block of rock saturated with water has edge lengths as shown in the figure. The

porosity of the rock is 27.4%, find the maximum volume of the water (in m?)

squeezed out of the rock,

GV L Y
v\;o"ﬁu

b) 017 INELRAS

1.5m >

0.8 m

c) 0.18 /

d) 0.19

3. Calculate the load needed (in kN) to provide a stress of 726 kPa on a surface area of

2.82 cm?.
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g . A . . : ‘o oty i a) ata
4~ If subsurface rocks have deusity of 3.08 g/em?, find the lithostatic stress (in kPa)

depth ot 6.75 ki is,

P;gpﬁo 4
a) 143.37 =0,
2, G HS
b) 173.56 it A

d) 223.61

A Cone shape container was filled with a mixture of 35%

0.4m
sandstone powder and 65% concrete. The initial porosity of _
the mixture inside the container was found to be 0.30. F ind T
5- Unit weight of the mixture (kN/m?) \ = 6rodur 1.5m
G 2o° 23 l
.65
a) 26.31 G s O 30
CE LS .
P%’ - Q| P\ + Q“l P'L
c) 30.04 o 3Epe s 0" 5P
POY: (o-’ss*o'“)
d) 35.61 J

Po - thure = >
I

6- The density of the mixture inside the container (kg/m?)

5
a) 14179 \L:P%: Py = 0350+ 0-65F
b) 18419 P - o o
\( e
PO 0+35f +0765F2 = ()
STy o
d) 2312 e

?/’

Lo - 2430\
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. . » H » > Q 51 ; € 'n m
7- 1f the mixture is compressed to maximum, how much will be the subsidence s (m)

mside the cone container,

a) 0.35
b) 0.45

¢) 0.55

v

8- A Block made of Marble stone has a shear modulus of 27 GPa and bulk modulus of

71.9 GPa, and dimensions of 0.8 m, 1.3 m and 1.5. Ifthe Block is resting on a horizontal

surface and was subjected to a force F=30 MW. F ind, the linear deflection Ax in mm.

(3 marks)

G-— LY GPa 2
E - H.q46a¢0,
- o - \-osesnx Ty
o5 = |- 86Ud XIS it
éf % bX yoeo MM
Am =
—E = i > \::*qq::\‘; e
N bX
AN ol ®EUqXIG° = %S
N
. -5
T - 0%-55 <0t p, AX = \.uad \57 D
\ua mm
: - bx -0 ¢ O
_ LT
- e
Qﬂ—X\oq 2% 554 100

9 -

&, %)
\.0é%5 x\0

2
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9- Clay sedj -
¢ dime C horac: .
ent of porosity 48.2% 1s deposited into a square trench to a depth equal to

7.26 3 1 ) . S n
m. Find the Porosity ol the clay when it has scttled by 54.5 cm. (2 marks)

Ny = 0-M§2
5 o = F-26m

DR =06.5u5 m

BV = W “iiﬂ

[ Oquz—n
o5us = F-26 LN

n= 0643994 /2/1/
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Part I: Earthquake

1= The region of initiation of seismic energy within the Earth is called the:

a) area of greatest building damage
) area of least building damage

c) epicentre

focus

2- S-waves produce a series of:

a) Up and down motion perpendicular to Earth’s surface
b) Contractions and expansions that are in the direction of wave propagation.

! Shearing motions that are at right angles to the direction of wave propagation.

d) Snake-like motions parallel to the Earth's surface.

3- At a seismic station, the first waves to arrive are

a) Shear waves
. Pressure waves

) Surface waves

d) All arrive at the same time
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4- The time (in minutes), the SS-wave needs to travel 2000 km from the epicentre.

2009 _ \ovO

9 —
Yoo —> UvS

b) 16

UeSA7
c) 21
d) 13

5- Ifthe P wave arrived at 2:30 p.m. a city 4500 km from the epicentre, at what time the S

wave will arrive.
2:30 * M min
?°.730

a) 02:24
22 Stadt
02:44 = C 2 *
Q 2120 odvve \ g
c) 02:38 d
SO \\l Q‘(QM W@ S\‘W\‘ (2’_.“114.\\-{ wA

/ (@))02:36 "o

3 Lo S axvive 2t 36
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6- What is the megaton TN'T equivalent ol 8.5 on Richter scale carthquake?

a) 0.03
b) 1.06

/@33.53

d) 452

7- If a station received earthquake waves as shown in the figure below. Using the figure

and the travel time curve, find the distance (approximately) between the epicentre and

the station (in km).

S——

400 = e
; wey  H03 410
2
X “ - o}
) 500 > ¥ p=Mio
=% 08
(5) 1500 ot vs
We Shoul ™y N
o2
9 200 be piovidect b
4
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’3-‘7'"0'°F3fL

Part II: Radioactivity :
D (i >

8- What will be the initial decay rate (in decays/s) for 10 kg tritium isotope 3He? (2
o wi'll dassume T = 2-92 Yeay

marks) R - _'\_}‘\_Q_'Z_: . b e e
Ro = 1 Ll 25 oM X109
, m = \o Ky R = @&Ml
5 \0 ko RWC'
- T,
,_'_\’,/\M\f’/ ¥ e R (5 2.52(2-52
2 .06 F X\ut = Ro (‘15,)

— 72,0072 x\0?
R = \nA
2-52 x 363,{2;(6@;60

AL st
>< : G330 glod\:\ ;
Ry = AUE(62]162.2
9- How old is a rock that contains 3.86 mg of 2**U and 5.34 mg of *°’ Ph? Given the half
life time of Uranium 4.47 Gyrs? (2 marks)

t = <T \\n(\+ mo ._52)

"\P AD
-8 23S
3 '3 ————
L= UM g, S2e” )
\n9) =3 3-%6 X0

10- The radioactive isotope of polonium 233Po decays with a half-life of 138.4 days. What

mass of this isotope has an activity of 9.00 mCi? (1 mark) \cl 5 2. 748

8¢
R = m \“Q_ dxip- 3
Au T A

, A =qx6 3. e
333)(\065% = ™M \ﬁi B

- X &gy

- A= 33
2\0 X &\ -66\ X\o 21(\'38.u X 24X 6OX60 2 iy
6
__?3,’.3_..3;—{\—97: m \aéé\y)(\o\:
\'éé'QXlDr* \-66\8’,\’\()!‘1-

m = 2.00\ )4%,«
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