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Choose the right answer: r *) 

1. Hooke's law holds good up to 

(a) yield point (b) elastic limit 

(c) plastic limit (d) breaking point 

2. The ratio of linear stress to linear strain is called 

(a) Modulus of elasticity (b) Modulus of rigidity 

(c) Bulk modulus (d) Poisson's ratio 

3. The modulus of elasticity for mild steel is approximately equal to 

(a) 80 kN/mm2 (b) 100 kN/mm2 

(c) 110 kN/mm2 (d) 210 kN/mm2 

4. When the material is loaded within elastic limit, then the stress is to strain. 

(a) equal (b) directly proportional 

(c) inversely proportional 

5. The ratio of the ult imate stress to the design stress is known as 

(a) Elastic limit (b) strain 

(c) factor of safety (d) bulk modulus 

6. The factor of safety for steel and for steady load is 

(a) 2 (b) 4 

(c) 6 (d)8 

7. A localized compressive stress at the area of contact between two members is known as 

(a) Tensile stress (b) bending stress 

(c) Bearing stress (d) shear stress 

8. The Poisson's ratio for steel varies from 

(a) 0.21 to 0.25 (b) 0.25 to 0.33 

(c) 0.33 to 0.38 (d) 0.38 to 0.45 
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9. When a hole of diameter 'rf is punched in a metal of thickness Y, then the force required to 
punch a 
hole is equal to 
(a) d.t.xu (P) 7i d.t.xu 
(c) 4 7ix c/ 2 xu (d) 4 TU* 

where xw = Ultimate shear strength of the material of the plate. 

10. The maximum energy that can be stored in a body due to external loading up to the elastic 

limit is called 

(a) resilience (6) proof resilience 
(c) strain energy (<0 modulus of resilience 

, ( y . (JMI 

A hydraulic press exerts a total load of 3.5 * 106 N. This load is carried by two steel rods 

supporting the upper head of the press. If the safe stress is 85 N/mm2 and E = 21 (MO3 N/mm2, 

find : 1. diameter of the rods, 2. extension in each rod in a length of 2.5x l03 mm. 

•illill 

A pull of 80 kN is transmitted from a bar X to the bar Y through a pin if the maximum 

permissible tensile stress in the bars is 100 N/mm2 and the permissible shear stress in the pin is 

80 N/mm2, find the diameter of bars and of the pin. 
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Y. 1 V V * ? cjVVl :SJU1I Aftljjll ^ 
qucLUI :<>jil (Ajfrljj Ajiljll AJCIjj\\ ^Alfll 

fUiL (Open Book Exam) 

Answer the following question: ( 60 Degree) 

Design and draw a cast iron flange coupling for a steel shaft to transmit 

20 KW at 200 r.p.m. if you know that: 

The Shear stress of the shaft = 40 MPa 

The Shear stress of the flange = 14 MPa 

The Crushing stress of the flange = 15 MPa 

The maximum stress on the bolts = 3 0 MPa 

The Crushing stress of the shaft and key = 70 MPa 

Take the factor of safety = 1.5 and a square cross section key 

Best wishes 

i / I < [ 
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. -̂luî VI ja> v0 

jVI ^ i a — j — P j*-—ajjj ^—ail j l w i ( j aylb jjizJ — 

<jy ay'UaJi jj^. ajiJ- J^pj o/f ^ . . 

j—* Lj A <>yUzJl C-jL^sI 3jjjJi ^il (jii?! J-iL^ 2_j<iJio 

IjljJL" l—ij^Jl AS-J.̂  (jS- 4 4Jji LftjJj^ 

.VOYLJAJL SJTYAL 4JLJL1!I AP^, 

JI>JI 
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Y • ) : J j V l J l j u i l i : AjjVI Alî Sn 
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All ( j j J J Xa î /J & SJ f^J j l 



Y . n / n /n i^jjUii Y . U /Y • \ • J l i l l j-ill J*-aill 
keljj 4»uiJuA - JjVl 

fbjj^ jSjLall Is-Sjjll AJIS 
Ajeljjll <LuUi$JI jwuiS 

1- T = F .r 

2 - ^ 

sin 0 + 

V^J t> Cifil - \ :JjVl (jl>*ll 

sin 2 0 
2-^n 2 - sin 2 6 

p . A . L . N . n 

( j i y u J i J > L ' ^ i — l i A P i ( j i j j J I n j e " J l Fs < ^ T 

Sjjili W C ^ N 

i j i j ^ J i J o lj) (T) ^ S j l j ^ j j uA-^J A J ^ ^ ^ f 1 - 1 ^ 1 ^ 

L^jj i i j ^ J i S j i ^ l i ^ S j (m) r ^ i d i—(kg /m3) r ^ 1 ^ ^ (W/kg.K) r ^ 1 1 

; J&l JljuJI 

^ j i ^ j i s j i b u JIIII f > o^i ^ e^3^1 c ^ - ^ 

o DjJL3 j - o j J J ^ J Jukii* j Ajiil^j Cy> j j ^ j i o U 0 AJJL ^ISJ s-u^a -Y 

Z ^ W J ^ ) t, n.nW ll j l J l i l l j j ^ l l * - ^ ^ 0 ' * J ) ^ - V ^ ^ < ' i > J j H 
Ao^uJl oii^j • V-.aU ojl^V <Uj!>Ul ojiill 

^jjill- (jUj-Jl - ^ u fS j - (ihVull : J j U JS Uijc. -1 
^ U JI ^Jii jJj ^ Y U j L J j f-uiY o U^LSj JaUl ^J J Lfj^r! ^ 
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Answer all the question 
Question one 

48 QUESTIONS For questions 1-20, you are to choose the one best answer, (A), (B), (C), or 
(D), to each question. Answer all questions about the information in the t following Passages 
on the basis of what is stated or implied in that passage. 

Question 1-10 
Precipitation, commonly referred to as rainfall, is a measure of the quantity of water in the 

form of either rain, hail, or snow which reaches the ground. The average annual precipitation 
over the whole of the United States is thirty-sex inches. It should be understood however, that 
a foot of snow is not equal to a foot of precipitation. A general formula for computing the 
precipitation of snowfall is that ten inches of snow is equal to one inch of precipitation. In 
New York State, for example, twenty inches of snow in one year would be recorded as only 
two inches of precipitation. Forty inches of rain would be recorded as forty inches of 
precipitation. The total annual precipitation would be recorded as forty-two inches. 

The amount of precipitation is a combined result of several factors, including location, 
altitude, proximity to the sea, and the direction of prevailing winds. Most of the precipitation 
in the United states is brought originally by prevailing winds from the Pacific Ocean, the 
Gulf of Mexico, the Atlantic Ocean, and the Great Lakes. Because these prevailing winds 
generally come from the West, the Pacific Coast receives more annual precipitation than the 
Atlantic Coast. Along the Pacific Coast itself, however, altitude causes some diversity in 
rainfall. The mountain ranges of the United States, especially the Rocky Mountain Range and 
the Appalachian Mountain Range, influence the amount of precipitation in their areas. East of 
the Rocky Mountains, the annual precipitation decreases substantially from that west of the 
Rocky Mountains. The precipitation north of the Appalachian Mountains is about 40 percent 
less than that south of the Appalachian Mountains. 

1-What does this passage mainly discuss? 
(A) Precipitation (B) Snowfall (C) New York State (D) A general formula 
2-Which of the following is another word that often used in place of precipitation? 
(A) Humidity (B) Wetness (C) Rainfall (D) Rain-snow 

3-The term Precipitation includes 

(A) only rainfall (B) rain, hail, and snow (C) rain, snow, and humidity 
(D) rain, snow, and humidity 

4-What is the average annual rainfall in inches in the United States? 
(A) Thirty-six inches (B) Thirty-eight inches (C) Forty inches (D) Forty-two inches 

5-If a state has 40 inches of snow in a year, by how much does this increase the annual 
precipitation? 

(A) By two feet (B) By four inches (C) By four feet (D) By 40 inches 

6-The phrase "proximity to" in line 11 is closest in meaning to 

(A) communication with (B) dependence on (C) nearness to (D) similarity to 

5-C-ljjll 
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7-Where is the annual precipitation highest? 

(A) The Atlantic Coast (B) The Greatest Lakes (C) The Gulf of Mexico 

(D) The Pacific Coast 

8-Which of the following was NOT mentioned as a factor in determining the amount of 
precipitation that an area will receive? 

(A) Mountains (B) Latitude (C)The sea (D) Wind 

9-The word "substantially" in line 19 could be replaced by 

(A) fundamentally (B) slightly (C) completely (D) apparently 

10-The word "that" in line 20 refers to 

(A) decreases (B) precipitation (C) areas (D) mountains ranges 

Question 11-20 

The Richter scale is a numerical logarithmic scale developed and introduced by 
American seismologist Charles F. Richter in 1935. The purpose of the scale is to measure the 
amplitude of the largest trace recorded by a standard seismograph one hundred kilometers 
from epicenter of an earthquake. Tables have been formulated to demonstrate the magnitude 

5 of any earthquake from any seismograph. For example, for a one-unit increase in magnitude, 
there is an increase of times thirty in released energy. To put that another way, each number 
on the Richter scale represents an earthquake ten times as strong as one of the next lower 
magnitude, specifically, an earthquake of magnitude 6 is ten times as strong as an earthquake 
of magnitude 5. 

0 The Richter scale considers earthquakes of 6.75 as great and 7.0 to 7.75 as major. An 
earthquake that reads 4 to 5.5 would be expected to cause localized damage, and those of 
magnitude 2 may be felt. It is estimated that almost one million earthquakes occur each year, 
but most of them are so minor that they pass undetected. In fact, more than on thousand 
earthquakes of a magnitude o£2 or less occur every day. 

11- What does this passage mainly discuss? 

(A) earthquakes (B) The Richter scale (C) Charles F. Richter (D) Seismography 

12-ln what kind of textbook would this passage most likely be found? 

(A) History (B) Biography (C) Geology (D) Mathematics 

13- According to information in the passage what does the Richter scale record? 

(A) The distance from the epicenter (B) The amplitude of the largest trace 

(C) The degree of damage (D) The location of the epicenter 

14- The word "standard" in line 3 could be replaced by 

(A) reliable (B) complex (C) conventional (D) abandoned 

15- What is the value of the tables? 

(A) They allow us to interpret the magnitude of earthquakes 

(B) They help us to calculate our distance from earthquakes> 

(C) They record all earthquakes. (D) They release the energy of earthquakes 
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16- The word "those" in line 11 refers to 

(A) magnitudes (B) damage (C) earthquakes (D) energy 

17-According to the Richter scale, which of the following numbers would indicate that there 
had probably been damage to the immediate area only? 

(A) 7.0 (B) 6.0 (C) 5.0 (D) 2.0 

18-The word "undetected" in line 13 is closest in meaning to 

(A) with no damage (B) with no notice (C) with no name (D)with no problem 

19- How does each number on the Richter scale compare ? 

(A) each number is on hundred times as strong as the previous number. 

(B) Each magnitude is ten times stronger than the previous magnitude. 

(C) The strength of each magnitude is one less than the previous magnitude. 

(D) The scale decreases by five or six for each number. 

20- The author mentions all of the following in the explanation of the Richter scale EXCEPT 
(A it was introduced in 1935 (B) it was developed by an American seismologist 
(C) it detects all earthquakes (D) it measures the magnitude of earthquakes 

Question 21-30 

The general principles of dynamics are rules that demonstrate a relationship between 
the motions of bodies and the forces that produce those motions. Based in large part on 
the work of his predecessors, Sir Isaac Newton deduced three laws of dynamics which he 
published in 1687 in his famous Principia. 

Prior to Newton, Aristotle had established that the natural state of a body was a state 
of rest, and that unless a force acted upon it to maintain motion, a moving body would 
come to rest. Galileo had succeeded in correctly describing the behavior of falling objects 
and in recording that no force was required to maintain a body in motion. He noted that 
the efleet of force was to change motion. Huygens recognized that a change in the 
direction of motion involved acceleration, just as did a change in speed, and further, that 
the action of a force was required. Kepler deduced the laws describing the motion of 
planets around the sun. it was primarily from Galileo and Kepler that Newton borrowed. 

In short, Newton's Laws of Motion are ( I ) a body at rest remains at rest, and a body in 
motion remains in motion along a straight line, unless acted upon by an unbalanced force; 
(2) il an unbalanced force acts upon a body, the momentum of the body changes in 
proportion to the force and in the same direction as the force; (3) to every action or force 
there is an equal and opposite reaction. 

21-What was the main purpose of this passage? 

(A) To demonstrate the development of Newton's laws 

(B) I o establish Newton as the authority in the field of physics 

(C) To discredit Newton's laws of motion 

(D) T o describe the motion of planets around the sun 
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22-The word "predecessors" in line 3 refers to 

(A) those who came before (B) those who provided help 

(C) those who published their work (D) those who agreed with the ideas 

23-The phrase "prior to" in line 5 could be replaced by 

(A) before (B) after (C) with (D) simultaneously 

24-Which of the following scientists established that the natural state of a body was a 

state of rest? 

(A) Galileo (B) Kepler (C) Aristotle (D) Newton 

25-The word "it" in line 6 refers to 

(A) rest (B) body(C) state (D) motion 

26-Who was the first scientist to correctly describe the behavior of falling objects? 

(A) Aristotle (B) Newton (C) Kepler (D) Galileo 

27-According to Huygen, when was acceleration required? 

(A) For either a change in direction or a change in speed 

(B) Only for a change in speed 

(C) Only for a change in direction 
(D) "Neither for a change in direction nor for a change in speed 

28-According to this passage, Newton based his laws primarily upon the work of 

(A) Galileo and Copernicus (B) Ptolemy and Copernicus 

(C) Huygens and Kepler (D) Galileo and Kepler 

29-The word "momentum" in line 15 is closest in meaning to 

(A) weight (B) speed (C) shape (D) size 
30-Which of the following describes inertia, or the principles of bodies at rest. 

(A Newton's first law (B) Newton's third law 
(C) Newton's law of motion (D) Newton's law of dynamics 

Oupsfinn 31-37 five answers a. b. c, d, and e.) 
Fo many y « £ scientists have been g a t i n g information about Earth',, interior. 

Intense heat and high pressure make human exploration of this region impossible Thus 
most tfwhaHs known about the interior structure of Earth has been learned by studying 
the movement of seismic waves, or vibrations, produced by earthquakes. From this 
Ind i rTevMence , scientists have concluded that Earth is made up of four different layers: 
the crust, the mantle, the outer core, and the inner core. , , 

The crust is the part of Earth that is familiar to us, for it includes Ear ths 
surface This layer is made up of many kinds of rock. The crust ranges from 
about 8' kilometers thick under the oceans to about 40 kilometers thick under 

the continents. 
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-The mantle lies beneath the crust. The mantle is composed of rock that 
contains mainly .oxygen, iron, magnesium, and silicon. The temperatures in 
this region range from 870 °C to 2,200 °C and cause some of the solid rock 
to flow. 
-The outer core is below the mantle. The outer core is composed of molten ' 
iron and nickel. Temperatures in the outer core range from 2 200 °C to 
5,000 °C. 
-The inner core is at the center of Earth. This region, which has a 
temperature of about 5,000 °C, is solid iron and nickel. Although iron and 
nickel usually melt at this temperature, great pressure in the inner core 
pushes the particles together so tightly that they remain solid. 

31. What is the most likely thickness of Earth's crust under Africa? 
a- 8 km b- 40 km c- 1,300 km d- 2,250 km e- 2,900 km 
32. What are seismic waves? 

a- vibrations produced by earthquakes b- light waves from the sun that penetrate 
Earth s surface c- movements of liquid rock in Earth's mantle d- deep ocean waves 

e- volcanic eruptions 
33. What led scientists to conclude that earth is made up of four different layers'? 
a- direct evidence from human observation b- rock samples from all four layers c-
unchanging seismic wave patterns d- changing behavior of seismic waves as they reach 
each layer of Earth's interior e- temperature readings from Earth's interior 
34. Based on the information given, which of the following does the author of the 
passage assume to be blue? 
a- It is reasonable to draw scientific conclusions from indirect evidence b- Indirect 
evidence is superior to human observation c- Someday humans will explore the inner 

core d- Earth is made of five different layers. e- Each of Earth's layers is thicker 
than the one above it 
35. Which layer of Earth has been explored directly by humans? 

a- crust b- mantle c- outer core d- inner core e- all four layers 
36. Like a magnet, Earth has a magnetic field. What is the most likely cause of Earth's 
magnetism? 

a- high temperature in the core b- oxygen in Earth's crust c- iron in the inner 
and outer cores d- high pressure on the core e- continents 
37. One type of seismic wave, called a secondary wave, can only travel through solids 
A secondary wave traveling from Earth's surface toward its center would 
a- travel straight through Earth b- travel through crust, mantle, and outer core and 
stop at the inner cores c- travel through crust and mantle and stop at the outer core 
d- travel through crust and stop at the mantle e- not be able to penetrate rocks 
below the surface 

Question 38-42 
The air that surrounds Earth is called the atmosphere. Earth's atmosphere provides us 
with a safe environment. It gives us moisture and oxygen, a comfortable temperature 
and protection from the sun's ultraviolet rays. 



I lie atmosphere contains gases necessary for the survival of all living things. Gases in 
the atmosphere include nitrogen, oxygen, carbon dioxide, water vapor, and organ. 
I here are also small amounts of neon, helium, krypton, and xenon. 

The atmosphere is divided into four main layers. The lowest layer is called the 
troposphere. This is the layer which we live. The troposphere extends to a height of 
about 10 miles. As you go higher, the air becomes colder and less dense, or "thinner" 
For example, at an altitude of 3.5 miles, there is only half as much oxygen as there is at 
earth's surface. 
Above the troposphere is the stratosphere. The stratosphere extends to a height of about 

30 miles. A form of oxygen called ozone is found in the stratosphere and the 
mesosphere. Ozone shields Earth from the sun's harmful ultraviolet rays. 
Above te stratosphere is the mesosphere. The mesosphere extends to a height of about 
50 miles. 1 he temperature in the mesosphere drops to about -100 °C. 

The uppermost region of the atmosphere is the thermosphere. The thermosphere does 
not have a well-defined upper limit. It is the hottest layer of the atmosphere with 
temperatures as high as 2000 °C. 

38. Which of the following people would need the most protection from the sun's 
ultraviolet rays? 

a- A teacher b - a mountain climber c - a n astronaut d - a commercial airline pilot 
e- a meteorologist. 

39. Someone at the top of mountain Everest, which is about 29000 feet height would be 
in the ' 

. A a - . |
T r , 0 p 0 f l , e r e b " s t r a l o s P h e i " e c-ozone layer d-mesosphere e- thermosphere 

40. Which of the following people is likely to experience dropping temperatures and 
thinner air during the course of the day? 

a- A lifeguard b- a mountain climber c- an airline attendant d- a landscape 
gardener e- a farmer. 

41. what would be the effect of destroying the ozone layer? 
a- people would have trouble breathing 
b- the sun's ultraviolet rays would be reflected back into space 
c- more ultraviolet rays would reach earth's surface, 
d- The stratosphere would disappear 
e- There would be no reflect. 

42. which of the following gases is present in the atmosphere in very small amounts? 

a-nitrogen b-oxygen c-carbon dioxide d -wa te r vapor e-krypton 

43. based on the information given, it is assumed that the reader already knows which 
of the following? 

a- gravity holds the atmosphere in place around earth, 

b- the higher up you go, the denser the atmosphere becomes 

c- helium does not occur naturally in the atmosphere 

d- the uppermost region of the atmosphere is the thermosphere 

e- no human being has gone higher than the mesosphere. 



44. A runner f rom Boston in north, at sea level, traveled to Denver in south, in the 
rocky mountains. While jogging in Denver, the runner had trouble breathing. Which is 
the following statements is supported by the experience? 

a- Physical activity is more difficult in tropical weather. 

b - ' the mesosphere extends to about 50 miles above Earth's surface. 

c- The higher you go in the troposphere, the less oxygen is available. 

d- The ozone layer protects Earth f rom the sun's ultraviolet rays. 

e- The air becomes colder as you go higher in the troposphere. 

45. According to the diagram, temperature in 
Earth's atmosphere: 
a- remains the same as altitude increases. b- increases as altitude increases 
c- decreases as altitude increases. d- increases, then decreases as altitude increases, 
e- decreases, then increases, then decreases, then increases as altitude increases 
46. which of the fol lowing is true of the troposphere? 
a- it includes the ozone layer. 
b- it is the first layer returning spacecraft encounter, 
c- it is above the stratosphere, d- it is the layer we live in. 
e- it is thicker than the thermosphere. 
47. the upper thermosphere is called the exosphere. This is where artificial satellites 
orbit Earth. According to the diagram, which statement must be true about these 
satellites? 

48 - they orbit Earth at an altitude of 62 to 124 miles. b- they are protected from 
ultraviolet radiation by the ozone layer. c- they can withstand extremely high 
temperatures. d- they pass through thin clouds of ice. d- they are used for 
television transmission. 
49- At 50 miles above Earth's surface, 
a- the ozone layer ends b- the temperature is 600 °C c- the mesosphere meets the 
thermosphere d- there are no air molecules e- clouds form 
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( 

} I O 3 \ 

) ( - 5 8 \ 

(<UjJ 15) :JjVl JI>oil (4aJj 60) ua,i 

•UaaJI jua»uaj 4JUJI Oljbdl (X) Ua* ji ( ^ ^ ^ ^ ( i ) 

3X1 ^ ( 3 5 0 ) Aiji-aAll AJJJ (^) 

\ 3 _n 
I fi 4 I I 6 4 

M - V 

, - 5 

4ijjluiiJI j j i a (V) 

1 1 1 ) 

I 3 g \ iijiuaAl] ^ ^ J l (£ ) 

W 

( ) cos5x yfc 
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Of c$f s I J ĴI—ll j si>J Ji 4 3 ÎJ 4 j ll)J Ĵ oliUail ^jM^r 01 C—jf —f 
P V2 ^ J Jl O j j !l J i f y cJ jLJI J a i ^ J i r P cJ jLJI U7jl J i c Z ol Z + — + — = constant: 
r 2g 

.^elll A P ^ J ix V c J i L J J 

.i^ijji Oj j l J l ; ^is^Jl jjJ-aj \JLS~j ^ AJuilj AJjdi jJl y^-l JV—0 ÎJ ^ v 5 j J l j*-4 ^ ^ ^ ^ ""V 
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