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Q1:List the particulate air pollutants.

Q2:Whatl is the sources of water pollutions.

Q3:Explain the nitrogen contamination detection in water.

Q4:List thO CO heaith effects。

Q5:Discuss the separation process for hazardous wostg"'
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Remark: Answer five questions oniY

Q1/A) Soive the systern using lvlatlab programming:

f':4f-8, f(0):0
g,=3f*2g, g(0):1

B) tFind 2nd differentiation of g with respect to( y) where

g: xz + sin(y) + e'*(>r/y!) by using Matlab.

ii) Find the value of g if x:2 , Y:4 and z:l

Q2l If tr:a2+2
Y2:cos(x) where x:0,0'1,"',1

1) Plot y1 and yz on same graph with same axes on the same figure window'

2) Plot the bar of y, , 3) the bar horizontal of y2'

Q3/A) Evaluate J'tra" using Matlab
1

B)Write a program whiCh starts with input the value of x to calculate y=x+5 where x=1,

y=x2+3 where x=2 , y=x3 where x=3 flnally y=x4+5 using switch statement.

Q4/1f A=[12 5;347;569]

What is the result ofthe following?

1)B=[1・ *A(:)2.*A(:)3.*A(:)]

2)C=[A;A;A]

3)D=Sort(A)

4)Y=mean(A)

Q5/A)Write a Matlab program to compute the value of S where:

S=Ю十:÷+子千+… 1井 fOr any value of x.

B)Write a program to enter a number and testifit's odd or even.

Best Wishes

Ciass : -lii :;.ai
Time : 3 hours
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Derive tirne― dependent SchrOdinger equation.

ifψ
x′t=θ

:(たχ―Wι),derive the free particle hamiltonian operator.

Ctt CalCulate the energy deference between the nx=3′
ny=2′ nz=l and the nextlevel

for free electron in solid cube{bOX)Of Side a=10mm.(me=9。 lx 10~31 kg′ h=1.05

x10-34j,seC).

Solvei c

[R,y] 2)[み′Xl 3) [P, Xnf = -ihnXn-l

Prove that any two operators are commuted if they have the same Eigen

function.
prove that the wave function of a particle in a box - 3dimension in the 1't

excited state is normalized'
d

if Q= *-x, 7--a, ftndtP

Prove that the x - component operator is a hermition operator.

Give the physical meaning: (chose 4 only)
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5. The momentum operator in momentum representation.

6. The x - component operator in momentum representation.

7. The zero point energy of harmonic oscillator r

Find the probability current density if rfr. - g h

Find the energy level and the wave function of the 1"t excited state

harmonic oscillator in one dimension and prove its normalized

A free particle moving along the x-axes from left to right described

shown below , write the wave function which describe this particle

and V2くE>V3

一

in simple

as
if Vlく E

Vx=0
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((Answer four Ouestions))

O1: a- What are the general properties of ceramics?

toughness of MgO is around 2.5 Mpa.mr'2?

B- 1) A sharp edge notch 120 ;rm deep is introduced in a thin magnesia plate.
The plate is then loaded in tension normal to the plane of the notch. If the applied
stress is 150 MPa, rvill the plate survive? (2) would your ans\\,er change if the notch
were the same length but was as internal notch instead of an edge notch-? The fracture

Q2: A- Define the ceramic terms (Choose five) :

1-C」 lass transition tcmperaturc 2-BOrosilicate glass.3-Fused silica 4-Agglomerate

5- Solid state sintering. 6- Refractoriness. 7- plasma heating.

B- Calculate the percentage of Oxides that contain mullite
atomic weight are A1:27, Si:28, :16.

Q3: a- Classif the types of glass and it,s applications.

Q4: a- What is the meaning of solid - liquid wetting? Explain with sketch

B- 1- What are the possible advantages of composite materials.
2- what are the advantages and disadvantages ofhigh porosity refractories.

め Mtts

国
B― Dete.11line tlle ionic and cOvalent charactcr of the bOnd fOr MgO and sio2 Ceralmics

where the electronegativity fOr Mg_o bOndis 2.3 and 1 7 for Si― o bOnd.      15 Marks

05: a- Explain with sketch the forming process of tape casting .

B― A ceramic cOmpOsite matcrial consist Of 30 volumc O/。 SiC whiskers in an A1203
matrix.Estimate thc theoretical densiサ

(TD)if SiC has a cwstal10graphic density Of 3 22
_′   3   . .   .  .        ..     __  _                 、g/cm3 and aluminahas cwstJ10graphiと en`ityOfbiζ」g/:孟二

(@oo[ tucf;))

(3AL03 2Si02),WhCre thc

10 Marks

Ю Mtts
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dv 市〔=3.016049 arnu
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h= 6.62 x 10-34 j.s

1 amu = 1.6604 x 10-27 kg

electron mass: 0.000549 amu

proton mass: 1.007277 amu

neutron mass: 1.008665 amu
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Examiner:Jksst.Proi Atheer Jawad Kadhim

Note: Answer only four questions and (17.5 marks) for each question.

O1: Solve the following partial differential equation:

生 =32+上γ
∂χ    ∂ッ  2

rvhere u(x,0) = 3e-5' + 2e-3*

3/7/2ぃ

where f (*, n ) is the beta function and m, n > O .

Q2: Prove that:

a) f (m,n) =「 “
F′

l(m + n)

α>0

@ Use fourth order Runge-Kutta method to find the numerical solution for the following initial
value problem:

ノ
′
=χ +ノ   ノ(0)=1 and χ=0(0。 1)0。2.

04: Solve the following differential equation by using power series in power of (x-2):

*'y"+xy'*y-0

@. Express the following integrals in terms of special functions:

2

(b) ∫・/tan θグθ
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