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N

((Assessment of the final eXam for the first semester))
Academic year 2023-2024

o 2 p3
Q1// A charge distribution with spherical symmetry has density: p, = { = 0 0sT=R
- , 0, >R

Determine the electric intensity E and potential electric V everywhere ? (10 ijnzirk)
QZ// Determine electric flux D at (4,0,3)if there is a point charge (-5 7 )mC at ( 4,0,0) and a line
charge (37 ) mC/m along the Y-axis, then find the electrical intensity ? (,1"0 Ih’:i_rk) -
Q3// The point charges (-1 nC), (4 nC),and (3 nC) are located at 0,0,0), (0,6,1) , and (1,0,0),
respectively find the energy in the system?
Let a vector field A = A, a, + Aya, tA;a, ,thatisV.VXA=07?? ( 10 mark)
Q4//" The finite sheet 0<x <1, 0<y <1 ontheZ=0 » Plane has a charge density :
Ps = xy (x* + y% 4+ 25 )3/2 nC/m? , find :
1- The total charge on ,tl_ale sheet ?
2- The electric field at (0 ,O »3)?
3- The force experienced by a (-1 mC) charge located at (0,0, 5 )? (10 mark) I :
QIS// If vector field F = 2pz a, + 3z sing ap = 4 p cos@a, , Verify Stokes’s theorem for the
open surface defined by Z=1, 0 < pP<2 ,0<¢p< g ? ('1’?0:11'11"5}1'()

Q6//  Answer only one branch: (10 mark)

1- Let a vector field 4 = A, a, + Aya, +A,a, ,thatisV.VxA=02?
2- Show that the vector fields
A= p?sing a, + p? cose a, + p?a,
B = p?sing a, + p? cose a, - p*a,
Are perpendicular to each other at any point ?
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Q3// Solve the follo

Q1// Choose correct answer for thefollowing: ~~ (7Marks)
1) The masses of a proton and neutron are nearly equal, and the mass of each is about

times are greater than electron. (a) 1490 (b) 1480 . (¢) 1840  (d) 1940
2) If the charge is distribution over a surface, we define the surface charge density

(a) A (b) o ©p  @a
3) The flux has a maximum value when the surface 1s to the field.
(a) opposite (b) equal (c) parallel (d) perpendicular
4) If the electric field lines associated with a positive charge +2q and a negative charge -q
in this case, the number of lines leaving is the number of tine terminating.
(a) half of (b) equal to (¢) twice of (d) triple of '

5) If the voltage to a light bulb is 120 V and the resistance of the filament is 240 Q, how
much current does the bulb use? (a) 0.5A (b)2A  (¢)360 A  (d) 28300 A
6) Determine the electric flux fora Gaussian surface that contains 100 million electrons.

(a) 180 Nm?/C (b) 18 N m?/C (¢) 1.08 Nm?/C ~(d) 1.8Nm?/C
7) Find the electric field at a distance lem from a positive point charge of magnitude q =

1071°C.  (@90N/C ()I00N/C  ~ (99000N/C  (d) 90000 N/C:

Q2// Answer TRUE or FALSE:

1) One gram-mole of monatomic hydrogen consists of 6.02x10? particles and that it mass
is 1.008gm, the mass of protons and neutrons are equal.

2) A body having not equal amounts of positive and negative charges (i.e. non zero net
charge) is called electrically neutral. :

3) The force on a negative test charge is in the same direction as the electric field at the

- point. :

4) The flux is positive if more lines are leaving than entering the surface.

5) The electric potential V is positive or negative depend on the sign of the distance r.

6) The Gaussian surface should have the same symmetry as that of the charge distribution

7) For resistances connected in parallel, the Voltage in each branch is the same as the supply
voltage therefore the more bulbs added the dimmer each one is.

a// Coulomb’s law for two point charges. A point charge, q1 =2 uC is placed 0.5m from
another point charge q2= -5uC. Calculate the magnitude and direction of the force on each
charge.

b// An infinitely long line of charge carries 0.4 C along each meter of length. Find the E-
f£ald 02 from the line of charge. : '
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Q1 / A steady beam of particles with energy £ > V, is incident on a potential step of height V. The wave functions in the
two regions are given by

v, (x) = A, exp(ik,x) + B, exp(—ik,x)

W, (x) = A, exp(ik,x)+ B, exp(—ik,x)

5
If £= 5 V., evaluate the reflection and transmission coefficients. (15 Marks)

Q2/ Evaluate the normalization factor D of the following wave function Y (Xx) = —

2 2
X" +a

(10 Mark)

Q3. Prove that exp(ip a/R)xexp(—ip a/h)=Xx—a ; where y(x,t) = Aexpi(p.x—Et)/h
(10 Mark)

Q4 / Answer on the following:
' 1. Obtain the energy Eigen value for particle in a box describing by the wave function

4
w(x)= Acos—m.
a

2. If the wave function is written as w(x,f) = A¢'“™ , evaluate < E>. (15 Marks)

05 / Answer on the following questions by a word : True or False

1.  The full Schrédinger equation in compact formis: Hy = 1'7“1%‘/£

X
2. The time-independent Schrodinger equation is obtained from the full Schriodinger equation by
separation of the X and y variables.
3. The wave function of a particle in a box is given by: w(x) = Asin( kx) + B cos(kx).

4.Schrodinger wave equation can be derived from "Principles of Quantum Mechanics"'.
5. The three-dimensional time-independent Schrodinger equation of a particle moving in a cubic box is
, Vi +k'y =0.

(10 Marks)

- r,_ﬂ,-.-y,mm)‘:n,

Best of Luck

()

AN
NN

o,

Prof-Hadey K. Mohamad

.,4“”4

&

4 Asst. Prof.Dr. Muwafaq Fadhil
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Q1: (i) Find the Domain and Range of the given functions : [ 15 Marks]

a) f(x) =vVx?+5x+6 b) f(x)=

(ii)Find the inverse of the following function: f:[2, ) — [0, ); f(x)=x2 —4x+ 4.

216

Then Sketch its.

(iii) Given that f(x) = (5 —a)x* + (b +2)x — 3 s a constant function. Find a & b.

Q2: (i) Let f: R — R such that f(x) is continuous for all real values of x

2ax+4 if x>3
f(x)=5 x—5 ifx=3 . Find thevalueof a andb.
bx+a if x <3

(ii) Calculate the given limits : [choose 2 only]

. (x%42x) 3*
lim— 3 lim= lim x* cos -, [10 Marks]
x—(0 Sin2x xX—00 X x-0

Q3: (i) If sinhx = ——52 Calculate the other five hyperbolic functions. [ 15 Marks]
(i) Let f(x) = x%. Find two function g(x) such that

(feg)(x)=f(gx)) =x*—10x + 25,

(iii) Let y = cotx. Find D;, Ry ;then skect its.

Q4: Find < of the following : [ 10 Marks]

(i) x%y =sin"lx + cos2x; (ii) y=x%cos (1 —x) +cosh(x?);
(iii) y= (sinx)* + e e 5.  :(iv) x%cosy + 2y%x = 7. c ..

\‘L/ec%leg \ Head of departnégﬁt - {
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Q1. Answer the following questions
(a): What is the physical meaning of the primitive unit cell and non — primitive unit cell? (5 Marks)
(b): Determine the type of unit cells and their properties. (5 Marks)

Q2. (a): Find the angle between any two adjacent edges of the rhombohedral primitive cell of the
Face- centered cubic(FCC) lattice. (5 Marks)
(b): show that the reciprocal lattice vector G(/2k7)is normal to crystal plane (hkl). (5 Marks)

Q3. (a): Write diffraction condition in reciprocal lattice, and prove it is just the Bragg diffraction
low. (5 Marks) “
(b): Prove that the equation of motion (dispersion relation) in diatomic linear series is reduced to
propagation relation of an elastic sound wave travel in continuous media, at the value of the wave
vector (K) is very small (5 Marks)

Q4:- By using the general reciprocal lattice vector G (/kl) ,dl'iy'e a relationship between dhk(’ and

direct primitive translation vectors of the (BCC) lattice. (10 Marks)

Q5. (a): Find the phase velocity and the group velocity at very small and lai‘ge values of the wave
vector (k) for monatomic linear series (8 Marks)

(b): X-ray radiation is incident in the cubic crystal lattice plan (242), if the distance between two

adjacent parallel planes dj; = 3X 10710 , and the energy of the incident radiation is 40Kel”,

find the angle of the second order scattering. (4Marks)

Q6: from studying the dispersion relation of diatomic linear series Answer the following questions
(8 Marks)
1- We get curve with two branches, what are these two branches?
2- What we called the region that separate these two branches?
3- The width of the region that separate these two branches depends on what?

4- When these two branches are contact?

Best of luck

Not: s =6.626x10"3%J.sec , leV =1.6022x10""7J

P YVaoctnivor
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QI: (i) Find the Domain and Range of the given functions : [ IS‘Marks]
a) f(x) =Vvx?+5x+6 b) f(x)=

x2-16
(i) Find the inverse of the following function: f:[2, o) — [0, 00); f(x)=x? — 4x + 4.

Then Sketch its.

(i) Given that f(x) = (5 — a)x* + (b + 2)x — 3 is a constant function. Find a & b.

Q2: (i) Let f: R — R such that f(x) is continuous for all real values of x

2ax+4 if x> 3

f(x)={ x—5 ifx=3 . Find the valueof a andb.
bx+a if x<3

(ii) Calculate the given limité : [choose 2 only]

2 X
L’ﬂ; lim > : llmx cos— . [15 Marks]

x—0 Ssin2x x—00 X3 x—0

Q3: (i) If sinhx = _?2 Calculate the other five hyperbolic functions. [ 15 Marks]
(i) Let f(x) = x%. Find two function g(x) such that
(feg)(x) = f(g(x)) = x* — 10x + 25,

(iii) Let y = cotx. Find D;, R; ;then skect its.

Q4: Find % of the following : [choose 3 only] [ 15 Marks]

(i) x®y =sin~'x + cos2x; (i) y=xZ cos~1(1 — x) +cosh(x?) ;

(iii) y= (smx)x +e +'§, @ (iv) x*cosy + 2y%x = 7. | =T
(M- KR TGRS
Lecturer

ol Y m—s v

a

a,p
o b’:?o F gy
Head of department, 7 @ = a2
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. Note: Answer only five questions
(

- Q1 Explain the cohcept of surface tension _ (7 Mark)

Q2: Placing oil above water in a U-shaped tube leads to the displacement of air 1o the other
side. as in the figure below. Find the height of the air column, h, and if the air passes over
the left tube, what is its velocity, knowing that the density of the air is Pa = 1.29kg/m

. and the density of the oil is p, = 750 kg/m3?

, i : (7 Mark)

Q3: Derive a mathematical expression for the Navier and Stokes equation (7 Mark)

Q4: If the velocity of an mcompressible fluid isv = 2xyt — x*yj Is this flow real

(physical)? Explain that ' (7 Mark)

QS: Derive a mathematical expression for Bernoulli's equation | (7 Mark)

TS Assist. Prof.Dr. Muwafaq FadWa (__
Bashar.Hawi. Azeez Head of Department
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Q6: A fluid of viscosity () and density (p) flows between two parallel plates, the distance
between them (2h) under the influence of gravity, downward. If the fluid is entirely determined

by the velocity (v, = v,(x)). Use the Navier-Stokes equation te find this velocity? (7 Mark)

/_‘_‘
ey —— Assist.. Prof.Dr. Muwafaq FadW {_
ashar.Hawi. Azeez Head of Department
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Qu: Read the following article carefully and answer the questions below: (12 marks)

TODAY'S COMMUNICATION in 2050. »
People have always been involved in technology to develop. As a result, the contribution of technology to the

modern world is undeniable. It js obvious that the most significant development has been in communication, Today
people benefit from different means of communicatiop a great deal. It can be clearly predicted that there will be g

lot of new inventions in 2050 and with the help of them, people will have more Opportunities to communicate with

One obvious similarity in communication wij]] probably be the popularity of mobile-phones and laptops. .

have been addicteq to these small devices while communicating with whoevey they like.

On the other hand, the first magnificent difference in communication will be the advanced use of the
Internet. Even though it is yseq worldwide oW, technological changes wi]] make the Internet develop
considerably. For €Xample, it will enabje people to go on day-trips or holidays 1o faraway places even to other

planets by virrya) reality. Today the Internet is stij] Ppopular in education. However, as it is going to be much faster

The second impressive noyeltyun communication wil] be the different use of home telephones, Nowadays,
they are mostly used 10 have con\'ei'sarions, but in 2050 people will not only be talking to and seeing each other byt
also doing their jobs at the same time inrthejr houses using their home telephones. As an example, a businessman
will be able to rup his business anqd make deals with other companies using his audio-visual home telephone

without having to £0 1o his office.

thanks to developing technology. To me, while mankind keeps improving himself, changes in communication
depending on technology s inevitable,

- Paraphrase the following sentence
“It can be clearly predicteqd that there will pe a lot of new inventions in 2050 and with the help of
them, people will have more opportunities to COmmunicate with others,” '

2- Extract the Ccomparison and/or contracting expressions,

3- Find the compound nouns from this passage. T

4- Find the compound adjectives from this passage. B T

Assist Prof.%r?Rasha A. Hussein Assist. Prof. Dr. Muwafaq Fadhil Jaddoa

Instructor Head of Department
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Q2: Fill in the gapsin the text with words from the ljst (10 Marks)

despite their despite the

N Ny
.. it was cold outside, the youngsters continued to play in the park. They wore thick coaIs and

gloves . of the cold. Because they didn't want a chilly neck, one wore a large scarf, ..

play. . -- earlier exertions, they were still ful] of energy! They got together again later that day to

g0 ice skating, They had to take two buses to get to the jce rink.

chilly W|'i d. they had a good tiine. They were exhausted when they returned home 0 ... of their

Q3: Replace the underlined words with the compound adjectives: (15 Marks)

1. She is a_famous poet.

2. My sister, who is two years old, is very naughty,
3. A walk of about five kilometers may be very exhausting.
—-200ul live Kilometers

4. The Browns have bought a used car.
5. My dress costs fiftv dollars.
Q4: Answer the following (13 Marks)

L Check the right explanatioq for the following statements,
1- A- T used the camers all the 'week. But yesterday it didn't work,

B- It must have rup out of charge..
a. L am almost certain that it has run out of charge. b, Jt's possible that the camera has run out of charge.
2- The book was here a minute ago. Someone might have taken jt,

a. I'am saying that it is possible that someone took it. b. It can't be true that someone took it.

¢. I am sure that some has come and taken jt.

3- Oh my god! The car is crushed. A terrible accident must have happened.

a. T'am guessing that the accident happened. b. It's a possible explanation why the car is crushed

¢. It's for sure the car had an accident,
4- You had just travelled when you called me .you couldn't have beer there.
Where were you calling from?

a.It's possible that he arrived. b. No way he was there it is not possible  c. Iam sure he was there.

Assist Prof. DF. Rasha A. Hussein Assist. Prof. D, Muwa?aq Fadhil Jaddoa
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5- The ground is still wet. It could have rained here a couple of hours ago.
a. Iam sure that it rained. b. No way had it rained. -¢. It's possible that it rained.

II. Match the words to their (near Synonyms)

1. Scheme a. Factories
2. Population b. Business
3. Agriculture c. City planning
4, Commerce d. Farming
5. Employment e. Jobs
6. Household waste f. Inhabitants
7. Industry g. Plan
8. Urban design h. rubbish
Q5: Do as required (10 Marks)
1. We were late. However, we decided to walk. (Despite)
2. The in weather between my country and that in the United Kingdom is very noticeable.
a. Compare b. contrast" ¢. comparison
3. She said she didn’t want to change her job. She may change her mind. (In spite of)
. 4, Inmy country, people eat to live, in the United Kingdom people live to eat.
a. Whereas b. where  ¢. therefore
5. Ifind it difficult to between British English and American English
a. distinctive b- distinguish c- distinction
BEST OF LUCK
Ve (”M:m
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Q1. Answer the following question
(#): What is the physical meaning of Brillouin zones? (5 Marks)

(h): A conventional unit cell may be chosen usually, why, give an example of the conventional unit
cell
(5 Marks)

Q2. (a): KFind the distance between two adjacent paratlel planes of the Orthorhombic primitive cell

(a= 2A°.b=14",¢ =347 ) which have the veetors | 2 i Jand [2 I ()] normal (o the plane (/7/\7-(/). (5 Marks)

—(b): Find the :l/glgl'c between any two adjacent edges of the rhombohedron primitive cell of (BCC)
lattice. (5 Marks)

. .7. ° & 'l . . .
Q3. Prove that the reciprocal of the reciprocal lattice to the simple hexagonal lattice is dircct

ialtice. (10 Marks)

Q4. By using the general reciprocal lattice vector G (/2kl) sdrive a relationship between (//1/\'/’ and direct

primitive translation veetors of the Monoclinic (azb#c¢, a= P = Tl2+# ,B )lattice (10 Marks)

QS. Define the following: o/ (8 Marks)
Je

(). dispersion relation. (2). phase ‘vclocily. (3). group velocity.  (4). cutoff frequency.

It <o

()6. (a): Find the phase velocity (V/m ) and the group velocity (Vg) at very smajl and large values

of wave veetor (k) for acoustical branch of diatomic linear series. | (8 Marks)

(b): Monatomic lincar series  with inter atomic space ¢=3x10""m and the mass of atom is
gl . . ‘ *

3.8%10 ng, if the sound velocity equal to 1 =3x 10'9 1 /sec.Caleulate the cutoff frequency (0y10x )

and force constant ( £). (4 Marks)

Best of luck

Salah. A. H. Almurshidee Head of Department
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Q1. Answer the following question
(a): What is the physical meaning of Brillouin zones? (5 Marks)

(h): A conventional unit cell may be chosen usually, why, give an example of the conventional unit
cell
(5 Marks)

Q2. (a): Find the distanee between two adjacent pavallel plianes of the Orthorhombic primitive cell

(a=2A"Dh=14".¢=3A")which have the veetors | 2] | Jand [2 I ()] normal to the plane (/7/6_(’). (5 Marks)

(b): Kind the anglé between any two adjacent edges of the rhombohedron primitive cell of (BCC)
lattice. (5 Marks)

Q3. Prove that the reciprocal of the reciprocal lattice to the simple hexagonal lattice is direct

iattice. (10 Marks)

Q4. By using the general reciprocal lattice veetor G ( ikl drive a relationship between d/lk/’ and direct

primitive translation veetors of the Monoclinic (¢ # b+#c. o= ¥ = /2 # ,B )attice (10 Marks)

Q5. Define the following: (8 Marks)

(1). dispersion relation. (2). phase velocity.  (3). group velocity.  (4). cutoff frequency.

Q6. (a): Find the phase velocity (V/)/l ) and the group velocity (Vg) at very small and large values

of wave vector (k) for acoustical branch of diatomic lincar series. (8 Marks)

(b): Monatomic lincar series with inter atomic space a=3x10""m and the mass of atom is

3.8x10 > gm, if the sound velocity equal to 1, =3« 10" /sec-Caleulate the cutoff frequency (@, .. )
< C

and force constant ( £4). v -
/;/ Best of luck
/ e
AL e,
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Q1// Fill the empty spaces for the following: (12 Marks)
. The term Health Physics is used for

1
2. In the anatomical coordinate system “Proximal” means

3. The weak nuclear force is involved with from the nucleus.
4

5

. Platelets are involved in the

- In surgery, for indicating the anesthesia level of the patient is used.
- To increase contrast and to reduce the dose to the patient in the x-ray machine
is used.

(=2

Q2// Write TRUE or FALSE for the following statements: (12 Marks)

L. Growth of science is depend on growth of ability to measure the quantity.

2. An overweight condition can shift the center of gravity backward so that the vertical
projection of it passes underneath the balls of the feet.

3. A small percentage (~5%) of the food is excreted in the feces and urine.

4.If fluid is flowing through the frictionless tube, the velocity decrease in the narrow section.

3. Disc electrodes can be used to measure individual muscle fibers.

6. Electronic hearing aid Possible to obtain amplification of 60 dB.

Q3// Choose correct answer for the following: (12 Marks)
L. Body energy used by brain is . (@) 19% (b)) 27% (¢) 10%  (d) 25%
2. When a person drinks through a straw the pressure in his mouth must be:

(a) Positive (b) negative (¢) both positive and negative (d) non of them
3. The left atrioventricular valve controls flow between ;

(a) the left ventricle to the aorta (b) the left atrium to the left ventricle

(¢) left ventricle to pulmonary arteries (d) the left atrium and right ventricle.
4. The time scale of the action potential depends on

(a) type of cell (b) Frequency (c) Amplitude  (d) Phase
5. x-ray machine used for an examination of circulatory system is called:

(a) still picture x-ray (b) Fluoroscopy () Angiography  (d) Tomography
0. Pressure in normal eye is about .

(a) 12-23 mm of Hg (b) 23-33 mm of Hg

(¢) less than 12 mm of Hg (d) More than 23 mm of Hg

oA % 2]
! i «
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Q4// Answer the following: (12 Marks)
A// Summarize the hazards (Precaution) of uses x-ray.
B// Plot and discuss the pressure generated on the spinal column.
Q5// Solve the following: (12 Marks)

. . D . N
A// Calculate the systolic blood pressure in —% and in —?
cm m

B// If a man found to consuming energy at 82.1 W, and surface area of 1.92 m®. What is his

BMR expressed in KJ h'' m™

##% GOOD LUCK ***

AWK

Lecturer

Dr. Ahmed Almurshedi ﬁ o

Head of Department
Asst Prof. Dr. Muwafaq Fadhil Jaddoa
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Q1/ Evaluate the integrals (10 Mark) o ‘ |
1 v 1—x2 2 2 ‘
4 2 4cos(x
f; f 2 2 gy dy dz
Q2/ Answer the following: (10 Mark)
1- Find the volume of region D enclosed by the surface z = x? + 3y% and
=8-—x*— y
2- Fmd the center of mass of constant density & bounded below by disk R:x* + y* <4 in
the plane z = 0 and above by the paraboloid z = - x% —y?

3- A thin plate covers the triangular region bounded by the x-axis and the line x =1 and
y = 2x in the first quadrant .The plate's density at the point (x,y) is
5(x,y) = 6x + 6y + 6. Find the plate's moments of inertia about coordinate axes and
the origin
Q3/ Solve as required: : (10 Mark)
1- Prove the wyy = wy, if w =In(2x + 3y)
2- Find the derivative of w = xy with respect to ¢ along the path x = cost ,y = sin t what

. 5 3 = (3
is the derivative's value at t.= v

Q4/ Answer Two only: (10 Mark)
1- Prove V(f,g) = fVg + gVfif f(x,y) =x—y,g(x,y) = 3y
2- Find the linearization of f(x,y) = x* — xy + —;-yz + 3 at the point (3,2)

3. Estimate how much the value of f(x,y,z) = ysinx + 2yz will change if the point
00(0,1,0) straight toward p; (2,2, —2)

Q5/ (20 Mark)
1- Evaluate lim,., ﬂ—xxﬂf (use power series)
2- Provee™+1 =0 (use power series)

3- Find the Taylor series and Taylor polynomials generated by f(x) = cosx

Best of luck
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Q1-A/ Answer by write true or false only. (6 marks)

1) When light falls on the surface of metals like cesium, potassium etc., electrons are given
out. These electrons are called 'photo-electrons' and phenomenon is called 'photo-electric
effect'.

2) Focal point is any point where light rays parallel to'the main axis converge after reflecting
off the mirror.

3) The plane mirror has finite radius of curvature, this means the focal point is at infinity.

4) Total internal reflection occurs when the incident angle is less than the critical angle.

5) The retina of the eye is able to detect the light and its colour because of the presence of
senses known as rods and cones.

6) Rainbows are the result of the refraction and reflection of light.

Q1- B/ Derive the lens maker formula. (10 marks)

Q2- A/ An astronomical telescope has an objective of focal length (40 cm) and an eyepiece
of focal length (4 cm). To view an object which is at (200 cm) away from the objective, the
length of telescope must be? (10 marks)

Q2- B/ What is the meaning of Astigmatism? The causes? The correction? (5 marks)

Q3- A/ What are the characteristics of images formed by concave mirror (cases 4, 5 and 6

only) (12 marks)
Q3- B/ What are the advantages of optical fibers? (6 marks)
Q4- A/Derive the combined focal length of two thin lenses in contact? (6 marks)

Q4- B/ What is the radius of curvature of a concave mirror that magnifies an object by a
factor of (+3.2) when the object is placed (20) cm from the mirror? (5 marks)

Best of luck
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