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Answer seven Questions

Note: every question 10 marks

QI1\Solve y + y = secx

t (Y.
Q2\ Find the Laplace Transform [ {e Jo sin2t dt}

t
Q3\ Solve xZ—z = 2xe* — y + 6x* (in two ways).

Q4\ Solve

y®) +5y® —2y6) — 10§ + 3y + 5y = 6x% + 2 — 123

Q5\ Find the Invers Laplace Transform [~1 { = -_}

s2—-25+4

Q6\ Solve (x? + y?)dx + 2xydy = 0.

Q7\ Find the Invers Laplace Transform [~1 { - }

(s2+1)2

Q8\ Find the Laplace Transform [ {sinht cost}
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Note: (Choose only five questions).
Q1/ A/ Define the flowing terms: (Choose 5) 10 Marks

1. Concrete.

2. Construction materials.

3. Coefficient of liner expansion.
4. Curing.

5. Rod A (Vicat Needle).

6. Alloy.

B/ Mention advantages and Disadvantages of concrete. 10 Marks

Q2/ Answer the following (choose two) 20 Marks
1. Define admixtures, what are the advantages of admixtures. |
7 What are the advantages of low (water/cement) ratio?

3 What are the classifications of aggregates?

Q3/ Define Shotcrete, what are the types of mixing, explain all tvpes? and

draw all types. Br Marks
Q4/ What are the kinds of steel, explain briefly all kinds, put m fjable the
percentage of carbon for each kind. | 2 Marks |
i Q5/ Answer the following (choose two) EO Marks
‘ 1. Compar1<on between Ahte and Bilte.
| 2. What are the types of s? Explain F.G.
3. Whata *i‘e Vpes of concrete, Explain one of them.
; Fo Marks
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NOTES: Answer FOUR guestion only (15 marks for each guestion)

1/ A-Correct the following statements:

1-form!1.foresize=16

2-fori=5to 1 step 2
3-textl.caption="program”
4-lablel.caption="the result”

B/ Write a program to generate the numbers in the following form.

1

1 2

1 2 3
1 2 3 4

Q2/A-Write a program to find the average of numbers that dividable by 2 (without remainder) from
2 to 60.

B/Write a program to enter a number of & by using input box, then compute the value of x

k if k>0
Where x ={—k& ifk <0 Using suitable design.
0 ifk=0

Q3/A-Write a program to enter two numbers and compute multiplication and division operatidns
using option button with display the phrase (illegal division operation) when the denominator lis
Zero.

B/What is the difference between:
1-backcolor, fore color  2-check box, option button 3-int, fix (give an example)

Q4/A-Design a form to display “visual basic” such that when click on command button “start’ the
color of “visual basic” change randomly every second.

B/Write a program to compute the area of triangle with base b and height h. put a suitable desizn.
Q5/A-Compute the value of y where:
y=143F + 5 4% £ 9 4

B/Write a program to print the name of your department when we inter its first character. Use
select statement.

Best Wishes
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): Answer six Questions Only.

(2): The Mark Of Each True/False Question is One Mark.

modulus of elasticity. (b) Determine the yield strength at a strain offset of 0.002. (¢) Determine the
tensile strength of this alloy. (d) Compute the modulus of resilience. (6 marks)

o/ i | "
Q000 0005 0, 0j0 Qols
S*’q{u\

|

- -
0.660 : 6680

| Q.1: | (a): |Draw the following crystallographic planes in cubic unit cells (i) (101), (ii) (110), (iii) (111). (iv)
(221) and (v) (1 1 0). (5 marks) - a
(b): |Iron at 20"C is BCC with atoms of atomic radius 0.124 nm. Calculate the latticegonstant () for
the cube edge of the iron unit cell. (3 marks) A~
(¢): |Choose the correct answer: (2 marks)
0] Coordination number for Face Centered Cubic (FCC) Crystal structure is
(@12 (b)4 (c)6 (d) 8
(ii) In Hexagonal Close-Packed Crystals Structures (HCP) , each unit cell has.... atoms.
(a)2 (b) 4 (c) 6 (d) 12 ‘
Q.2: | (a): | Calculate the equilibrium number of vacancies per cubic meter for copper at 1000 °C. The |
energy for vacancy formation is 0.9 eV/atom; the atomic weight and density (at 1000 °C) for
copper are 63.5 g/mole and 8.4 g/ cm’, respectively. Note (k= 8.62 x 10”° eV/K). (6 marks).
(b): | Mention the features of the solute and solvent atoms that determine the degree of solubility of
the solute in the solvent. (4 marks)
Q.3: (a): | Figure below shows the tensile engineering stress—strain behavior for a steel alloy. : (a) Compute the

magnitude of E for copper is 110 x10° Pa. If the deformation is entirely elastic, what will be the
resultant elongation (Al) ? (4 marks)

A piece of copper originally 305 mm long is pulled in tension with a stress of 276x10° Pa. The |

Use these equations to determine which is more corroded in water, Nickel (Ni) or Magnesium
(Mg) , and why? (6 marks)

0O, +2H,0 + 4¢ ——+ 4(OH) +0401V

Ni — Ni*+ + 2¢ -0.250V

Mg —» Mg™ + 2¢ -2.363V

Good Luck With My Best Wishes, (Dr Ali Abadi
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Q.4 $) In reduction process, the surrounding environment give-up the elec ns. (Tru
False -
{ii) Magnesium (Mg) is more corroded in water than zinc (Zn), if (Mg} has a more negative
electrode potential than (Zn). (True / False) 7
(iif) | Marine atmospheres are particularly not corrosive. (True / False)
j (iv) | Oxidation occurs much more rapidly as temperature decreases. (True/ False).
| Q35: | (a) |(a) The room-temperature e!ectncal conductnny of a silicon specimen is 500 (Q.m)"' . The hole
‘ concentration is known to be 2 x 10 m’ .Using the hofle and electron mobilities for silicon (0.05
and Q.iA_m /V-s, respectivelv), compute t the electron concentration. (b) On the basis of the result
in part (a), is the specimen intrinsic, #-type extrinsic, or p-type extrinsic? Why? (4 marks)

(b): | A parallel-plate capacitor using a dielectric mdtg.rkll having an g, of (2.2) has a plate spacing !
of (2) mm . If another material having.a di lectric cogggnt of (3.7) is used and the capacitance |
is to be unchanged, what must be the new spacing between the plates? (4 marks) ‘

|

(¢): | Compute the strain hardening exponent (n) for an alloy in which a true stress of 415 MPa ‘
produces a true strain of 0.1; assume a value of 1035 MPa for} K. (2 marks)

Q.6: (a): An MgO component must not fail when a tensile stress of 13.5 MPa is applied. Determme the
maximum allowable surface crack length if the surface energy of MgO is 1.0 J/m’, and E of
MgO is 225x10° N/m’. (3 marks) =

(b): | A square solid bar has a side length of (a), supports an axial tensileload. 0f 3x10° N, If the axial
stress in the bar is 6x10° Pa, what is the dimension, a, of the squarg_bar 3 marks)

©: | (@) Intrinsic resistivity of materials inversely proportional to the cross section area of the |

materials. (True / False)
(i) Scattering of the electrons through a crystal reduces the mobility and the electrical
conductivity. (True /False) i
(iii) |The holes in (n-type) semiconductors are considered the majority carriers, while the l
electrons are the minority carriers. (True / False)
(iv) | Applications of piezoelectric materials is based on conversion of mechanical strain into
electricity. (True / False)

Q.7: | (@: | A rod of a metal elongates (A/) 0.48 mm on heating from 20 to 100 C . Determine the value of
the rod’s original length (lo). If the value of the linear coefficient of thermal expansion for this |
material is 15x10°¢ (°C)™". (3 marks) c)\ \‘

(b): | Calculate the heat ﬂux through a sheet of brass 7.5 mm thick if the temperatures at the two ‘
faces are 150 and 50 ( OC ; assume steady-state heat flow. If the _thermal conductmt/v’tl)_g__yﬁl_si
is 120 W/m-K. (3 marks) o !

©: | (@ Thermal conductivity is ability of a material to transport heat energy through it from

high temperature region to low temperature region. (True / False)

(ii) Heat is transported in solids by free electrons only. (True / False)

(iii) | The thermal shock resistance of many materials is inversely proportional fo both the |
modulus of elasticity and the linear coefficient of thermal expansion. (True /False)

(iv) | Most solid materials contract upon heating and expand when cooled. (True / False)

—\

Electron charge (e) = 1.602x10 Pc,

Space or @cu\urﬁ/permmwt} g9)7 8.85x10° F/m Boltizman's
6.023x10*atoms/mole)

constant (k)=38. 62x105eV/K = 1.38x102 J/K , Avogadro’s Number (Ny

Good Luck With My Best Wishes




