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Ministry of Higher Education
& Scientific Research
Al-Muthanna University
College of Science
Department of Chémistry

Subject : Mathematics
Stage :First stage
Date: /-(/2024
Time: 3 hounsys .

.

((Assessment of the final exam for the first semester))

Academic year 2023 -2024 Pt
Note: Answer for all question. ( 10 Marks for every question)
Q1/1- Find 1iqun% 9
. ; 1= +sinx 3 .
2- Find lim,_,, % , by L’Hopital rule?
x2+3x > _3
Q2/1-If f(x) = { x+3 ' R , Is the function continuous at x = —3?
-, % = —3
2.1t flx) = x , Is the function continuous at x = 0?
x*+12x34+0.25, x<0
Q3/ Find = for x5 + 4xy® — 3y5 = 2.
Q4/ Find Z for y = 2si hi‘i
—fory = 2sin =
Q5/ Find [ cos?2x . sin2x dx
Best of luck
C Y S
- i . B - o o L\
= AL o ray
Assist Lecturer ———ASsist prof o Head of department

Ghadeer K. Saced afid H. Buti Assist prof. Azal S. Waheeb




Subject: Inorganic Chemistry I
Stage: 'st Class

Date: 3o/ ~ 672024

Time : Three hours

Ministry of Higher Education
& Scientific Research .
Al-Muthanna Universityv'“ w1
College of Science’
Department of Chemistry

((Assessment of the final exam for the first semester))

45
Academic year 2023 -2024
Q1/ What is the relationship between the electron vol_t (ev) and the wave length (1) in nm of energy
equivalent photon ? s (10 Marks)
Q2/ Answer the following questions scientifically : (For only five) (30 mark)

|- The first radius of the Bohr orbit with respect to He" ?

2- Calculate the wavelength of the second line of the Pfund series for the hydrogen atom and then
determine the spectral region of the beam ?

3- How many photons of light are needed to produce 3.5 joules of energy, given that the photons have a
wavelength of 5000 A0 ?

4- Which one of the following sets of quantum numbers is not possible?

n 1 ml ms
a- 4 3 -2 +Y4
b- 3 2 -3 - 7
c- 3 0 0 +%
d- 4 1 1 -V
e- 2 0 0 + Y

5- Calculate the effective nuclear charge on the last electron in the following element: (eGd . 20Cu )
and calculate the four quantum number .

6- To arrange 'S, 'D and 3P term in increasing order of their energy with the help of Hund’s rule and
calculate J value ?

Q3/ A- Give a reason for each of the following :- (5 mark)

1- Why, in the cathode ray experiment, the value of (e/m) is constant, no matter how different the
materials are?

2- Why are the lengths of radio waves given in meters, while the lengths of visible light are given in
nanometers?

Q3/B- Give the electron configuration expected for the following atoms. (You may use the noble gas
configuration as a means to abbreviate the full configuration). ... . (5 mark)

a3Eu , s4Po 24W , 64Gd , 46Pd

e blert 1 9'*# %’
/ﬁﬁh i Head of Department

Assistant. Prof. Dr. Azal shakir Assistant. Prof. Dr. Azal shakir




inistry of Higher Education Subject: Fundamental Analyticai

& Scientific Research Chemistry
Al-Muthanna University Level: 1*
College of Science 3 Dateq / £ /2024 29 JUN 204
Department of Chemistry Time: Three hours
((Assessment of the final exam for the first semester)) 45

Academic year 2023-2024

(B) Give an example of
(1) A weak base
(2) An amphiprotic species.
(3) Autoprotolysis of amphiprotic solvent. (3 Marks)

(C) Explain how you would prepare 1.0 L of a solution that is has the following
concentration in K using solid K;Fe(CN)g

(1)0.10M

(2) 1.0 x 107 ppm

(3) 1.0% wiv (4 Marks)
Q5// Answer the following (only two) (6 Marks)

(A) The density of concentrated ammonia, which is 28.0% w/w NHj, is 0.899 g/mL.
What volume of this reagent should be diluted to 1.0 x 10 mL to make a
solution that is 0.036 M in NH;?

(B) Identify the acid on the left and its conjugate base on the right in the following

equations: '
(1) H,PO,” + OH™ = HPO,” + H,0

(2) NH, + H,0 = NH,” + OH™
(3) H20 + HNO, = H,0" + NO,

(C) You have the following problem: A new law requires a method for evaluating
whether automobiles are emitting too much carbon monoxide.
Describe whether its solution requires a qualitative, quantitative, characterization,
or fundamental study?

Hint: K=39 Fe=5584 C=12 N=14

Q Good Luck : , "
ecturer Head of Department

Zaman Sahb Mehdi Asst Prof. Dr. Azal Shaker Waheeb
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Ministry of Higher Education
& Scientific Research
Al-Muthanna University

Subject: Organic Chemistry I
Stage; 2°! Class

1) /\( + NaCN

Br

2) Propyne + NaNH,

» 7

o]

H+

3) /U\OH*’ - oH

Light

\ R

4) Methaine + Bry

Hy
C.

5) Hc“cH, * O3
6) Ethanoic acid + PCls

7) N i o

Br

8) N\ + Hylpd

Y
-

9) Propanone + CrO,

(o]
| 1l
10) M k.

H3C H + H3C

11) CH3CH,0H + CH;CH,COCI

GO TO THE NEXT PAGE

T Datez4 / 42023

ollege of Science Time: 3 h

Department of Chemistry e e 26 JUN 202

((Assessment Of The Final Exam For The First Semester)) 45

' Academic Year 2023 -2024

Q1/ Give the structure of FIVE of the following compounds: (5 Marks)
A) Oxalic Acid B) Formaldehyde C) Newpentane
D) Triethyl amine E) Decane F) Acetic anhydride

Q2/ Complete TEN of the following reactions: (10 Marks)




Subject: Organic Chemistry I
Stage: 2** Class

Date:} £/ £/2023

Time: 3 hours 26 JUN 2074

Ministry of Higher Education
& Scientific Research
Al-Muthanna University
College of Science
Department of Chemistry

e i

((Assessment Of The Final Exam For The First Semester))
Academic Year 2023 -2024

45

Q3/ Give each isomer of the following molecular formulas and name each isomer by [UPAC

system. (10 Marks)
A) CsH;Br B) C;Hy4
Q4/ Give the mechanism of the following reaction: (5 Marks)
Light Br

Hi¢” ""CH; * o H3C\/K/CH3

?

Q5/ Prepare THREE of the following compounds by using CaC, and any required inorganic

reagents. (9 Marks)
NH, ; =
(A) H3CMCH3 (B) 1-Hexyne (C) \/\(mNHz (D) 3-Pentanol
CN
Q6/ Rearrange the following compounds: (6 Marks)

A) Allylic hydrogen, acetic acid, ethanol and Methane (According to their acidity).
B) CH3;CONH,, CH;0H, CH,COOCH;, CH;COCland CH3COOH (According to their Boiling points).
C) Primary hydrogen, tertiary hydrogen, secondary hydrogen, Methane (According to their reactivity in

halogenation reaction in the presence of light)

GOOD LUCK

2]

_,,/-/-/L@ Sy — Head of Department

Proi./ I__{:iydaqxj;;l, AHI-(PHD) ", Asst. Prof. Dr Azal shaker Waheeb
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Ministry 3f Higher Education

& Scientific Research
AlMuthanna University
College of Science
Department of Chemistry

Subject: English Language I1
Stage: Second

Date: S/-[/2024
Time: (3) hours

i g i

((Assessment of the final exam for the second semester)) 45

Academic year 2023 - 2024

Q1// Complete thea\sentences with the verbs below in Past Slmple (12 Marks)
Walld, enjésf like', wash | travel ﬁnlsh Cry, listen , stldy , go , e, e

[l211 -7 E  H R his car last weekend

A2 Thefilm ovsin at 11:30.

TE. to school on foot yesterday .
aPaulc .. 2 sandwiches and an apple .
Skt s Rahim at the zoo. % W
(0 5 - TR out five minutes ago. ,
THEBET. . cinivins cvinsshnes Her birthday presents . M GEC .S
S Lastweekend] .......c. o0 in the mountains for 2 hours . s
DIWE . civnriions the party very much .
KRN . ...oonrenans To his favorite CD yesterday.

RIIMY SISEET - o.cvocvnin Maths for an exam.
LETEY «....cimonet to the USA in 2003 .

Q2// There is one mistake in each sentence .Find it and correct it.( 10 Marks)

1. How's the weather like today?

2. That was my mother at the phone.

3. I got off the bus at Oxford Street when I go shopping yester day

4. 1 advice you not to miss this opportunity.

5. Last night I done my homework.

6. who's son came to visit you.

7.Last winter I cought a terrible cold.

8. I knew them for many years.

9. When I saw the doctor he told me to go back and see her again next week.
10.The noise from the party kept me wake all night.

Q3// Complete with the correct form of the adjective in brackets.(14 Marks)

1. e HOuSe WaAB BV i s vvvvane s than in the photos. (lovely)
2.5V Iie KIEle 18 0L B .o i unn waiinoitns as the dining room. (big) L ¢
3. E pEECh '8 8 i svra s svnniiy palace in the country. (beautiful) ~ "
4. Without a radiator, the attic is ...... than the lounge. (comfortable) >
5 iThis bathirOomIsHlE .. ctimsmmass sesnsvie room in the house. (small) ¢
6, Her bedtoGni I8 ..o« sunmuiinses s ts than mine. (cosy) e :
LI ... oo oo tomorrow than it was today, we’ll go to the beach. (hot)
Lecturer —o—\#\\v B el P «’Hﬁﬂ"‘%ﬁﬁment
Assist prof. Dr. Khawla Kani Jasim i Ass:st prof. Dr. Azal Shakir Waheeb
\
cave bj{?
Y,

(//I ',{‘(/
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Stage: Second QK

Date: 9/ #2024 -

Ministry of Higher Education
_ & Scientific Research - [
AlMuthanna University {s'¢ :

College of Science E bk A
Department of Chemistry Time: (3) houts ' \
((Assessment of the final exam for the second semester)) 45

Academic year 2023 - 2024

Q4// Choose the answer option that identifies the underlined word or words in these
sentences: (16 M)

1. Classes will resume in the fall.

a. noun

b. preposition

C. pronoun

d. verb

2. I understand the directions.

a. interjection

b. noun

¢. preposition

d. verb

3. Fathers and sons enjoy taking long fishing trips

to the lake.

a. adverb

b. conjunction

c.noun

d. preposition

4. He will visit his grandparents for two weeks this

summer. i ;

a. adverb” .

b. noun

C. pronoun

5. Silently read your book.
a. adjective
b. adverb

¢. preposition
d. verb

6. Your test scores were almost perfect. ;
a. adjective i e
b. adverb

¢c. noun

d. pronoun

7. She wore a beautiful dress to the party.

Lecturer ’W " Head of Department

Assist prof. Dr. Khawla Kani Jasim Assist prof. Dr. Azal Shakir Waheeb
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((Assessment of the final exam for the second semester))
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J Academic year 2023 - 2024

. adjective

. adverb

. interjection

noun

. Wow! That was scary.
. interjection

. noun

. preposition

d. verb

O O® oA 0 o

Q5// How to describe your daily routine? (8Marks)

Good Luck

P T S R

Lecturer ——&Sl%/ Head of Department

Assist prof. Dr. Khawla Kani Jasim Assist prof. Dr. Azal Shakir Waheeb
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Subject: Physical Chemistry 111
Stage: Third

Date: 5'/ 0 /2024

Time: (3) hours

Ministry of Higher Education
& Scientific Research
AlMuthanna University
College of Science,rg - - =
Department of Chemistry

((Assessment of the final exam for the first semester)) 45

Academic year 2023 - 2024

" Q1// The Resistance of CH5COOH solution (0.01 mol dm™3in a conductance cell

(Kcerry = 0.37cm™1) was 22204 Calculate the
|- Dissociation constant. 2- Pk 3- The Degree (@) of dissociation, the
/12130.. = 349.6 x77*0 " 'm®mol™?! and
18— = 41021070 PmPmol ™ (8 Marks)

Q2//A- Explain the following terms (choose only 5) :-
1- Normal Calomel Electrode 2- Transport Number 3- Ohm
4- Tonic Mobility
(8 Marks)
Q3// A: 0.05 M NaOH solution offered a resistance of 31.16 ohm in a conductivity cell at
298k .If cell constant is 0.367 cm™ .Find out the molar conductivity of NaOH solution .

(4 Marks)
Q3// B: Find the EMF of the following cells :
Fe|Fe™? || Sn™|Sn  E°p.=(-0.44) V,E° 5, =(0.14) V
a(Fe?)=0.6 ,a(8n")=0.2
(4 Marks)

Q4// A current of (3.7) amperes is passed for 360 minutes between nickel electrodes of a
2 M solution of Ni(Nos), . What will be the molarity of the solution at the end of the
electrolysis ?(At wt.of Ni=58.70). (8 Marks)

Q5// A- What are the effect of concentration on conductance? (4 Marks)
Q5// B:- Draw the components for these electrodes:-

1- Glass electrode

2- Standard Hydrogen electrode

 d——

Lecturer Head of Department
Associate prof. Dr. Khawla Kani Jassim Associate prof. Dr. Azal Shakir Waheeb

(4 Marks)
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QI1: Select the answer only 5. (5 Marks)
1) Anthracene have...... (a) Alpha Position * (b) Alpha and Beta Positions (c¢) Alpha, Beta, and
gamma Positions  (d) None of these

2) The reaction of Furna with Nitric acid is........... :
(a) Electrophilic reaction (b) Nucleophilic reaction (c) Free Radical reaction (d) No Reaction

3) The reaction of 2-Chloro Pyridine with NH; is an example of..........
(a) E” substitution (b) Nu’ substitution (c) Nu-and E* substitution (d) none of these

4) If the compound had 5 chiral centre this means it have --- (a) 10 isomers  (b) 16 isomers
(c) 32 isomers (d) 64 isomers

5) Enantiomers is ~ (a) compound with mirror image of anther compound (b) compound with its mirror
image  (c) compound with no mirrorimage  (d) none of these

6) Thiameans (a)O  (b) S ©N (d)D

Q2: Give the name of the following compounds. Only 10. (10 marks)

R " . /o
. i &37 . 3)@ 4) \ “
: '92N N NH, o
5 HNC\? : N CHj o 8) “e
off | .74

11) ANH
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Q3. Give the mechamsm of the following 1eactxoqs (2 only): (5 marks)

(6] ; - PR T0
b | $E o ey
= 3
2) @ + CHCI,/ NaOH
o

'Q-l: Complete onlv 10 from the following reactions (10 Marks)

N,CI

' S
BO A 7 J T CHB—s
1) + NaNO,/ HCV (0-5)°C
RN ~ ) @j i = e
2) | +HNO31\350°C — 4 e

N
0 P‘,‘
X —CHs I\ +2H, e
) | +H, LIRS
Z

A :
z oy O‘ +Br, —_—
/ e B

Zis
5) q +C,H,COCI S
GO =
—_—
g/ 7 T N

Q5: Give (S) or (R) for each chiral center (only 5). (10 Marks)

O

(%)

e NH; CHj
2 77 HoN 5
1) e 'H
CHs CHj
-cl—CHs
6) Cl
HaC
Lecturer &%”/ Head of Department
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QI1-Differ between the following(5 only):-

Glycolysis &gluconeogenesis |, simple transport& active transport , NAD *
&NADH+H" , VLDL &Chylomicron, ~ oxidation of fatty acids& fatty acids
synthesis , glycogenolysis& glycogenesis (10 Marks)

Q2-If 10 molecules of glucose are oxidized by the glycolytic pathway, what is the net ATP
yield for this pathway? How many reducing power(NADH) is produced?(10 Marks)

Q3- Name the enzyme which is responsible for the conversion of the following (10 Marks)

a

Fructose to sorbitol

b- Succinic acid to fumaric acid

C

Glucose to glucose-6- phosphate in liver
d- Formation of Acetyl CoA from pyruvate

e- Dihydroxyacetone phosphate to glyceraldehyde-3-p

Q4- Draw scheme of the follc;wing( with chemieal structure):-(10 Marks)

oxidative phase of HMP ,  ketogensis, formation of triacylglycerol , first phase of
glycolysis , fatty acids synthesis. :

Good luck :

; ‘ 7 gl Bt g ~LA€\
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Q1 /Choose the correct answer :- (Only Five) . (10 Marks)

1- The radiation energy from a black body is proportional to the fourth power
a- Wave length ~ b- Temperature c- momentum  d- frequency

2 -The main factor for the photoelectric effect to occur is light
a - Smaller frequency b -Greater frequency
¢ — longer wave length d — High intensity

3 - Kroniker delta is function
a - normalized b — orthogonal
c- normalized-orthogonal d- acceptable

4 -Eigen value equation include
a - new function b - duality c-Zero d - The same value

5- Energy is a concept of quanta
a - Plank b - MaxBorn ¢ - Schrodinger  d - Rutherford

6- Blmer series include radiation
a-UV b- IR c - Visible d - X-ray

Q2 / fill in the following blanks :-  (Only Five) (10 Marks)
1- The Hamilton equation for a hydrogen .........ccc..cocu.e.
2- The condition for orthogonal function is .........cceccvvuvuennee
3- Depey theory for heat capacity represented by the law ..................
4- The law of energy density in terms of wave number .........ccccceeueuens
5- Lagrange equation for non- conserative system is ........ccoceveeuereenenes

6- If an effect operators a function and gives the same function, it is called
ALY SGOBRIOLL <svv sonspmsavainns

] o Py s3 -
e T clopall 0@E &7
()\ (_? & m«\” i ———
g %., 2 ' e (-—-—:_—A:__\—?/
~ Lecturer O Head of Department
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Q3 / A - Explain the following terms :- (6 Marks)

1- Kroneker delta
2- Eigen value equation

3- Lagrange dynamic equation

B / Calculate the energy required to remove an electron in a hydrogen atom
from level 2

(7 Marks)

Q4 / A - Give reason for the following: (6 Marks)

1- The photoelectric effect is the basis of photovoltaic cell?

2- Schrodinger equation was based on the standing wave

3- There is no unified law for potential energy
B / Find the wavelength of the radiation emitted from a black body at

temperature 35C°. ( 6 Marks )
Q5 / Answer the following (15 Marks)

1- Derive the Schrodinger equation of time or the fourth dimension

2- By using Eigen value equation show that the function ¥,,(x) = e* is an Eigen
function of the operator of the A = -

dx
3- Prove that the different Eigen function of a hermetion operator is an orthogonal
function
Kv“.;\'a xkl 8
ganélt e ERTITe N
2 'JGd‘odLuck
" Lecturer

Head of Department

Prof. Dr. Hassan Sabih Assist. Prof. Dr. Azal S. Wheeb




=

Subject: Organic Identification
Stage:4™ '

Datex) G/ bl 20 \\\

Time: C{hou%g,“,i -

Ministry oh'?her Education
& Scientific Research
Al-Muthanna University
College of Science

Department of Chemistry

((Assessment of the final exam for the first semester)) 45

Academic year 2024 - 2023

Q1V Choose ether True or False for the following statement and correct false sentence

(10 Marks)

1- The same fragment ions between bromide and Nitrogen.

2- Sulfur have three isotopes most abundant.

3- The mass spectrometers are actualized since last decades.

4- The first objective of mass spectrometry is equivalent wight while IR
spectroscopy is study Vibration transition.

5- Primary amide (N-H) bending occurs from 3200-3500 cm™.

6- Wavelength of Gamma Rays 10*-107 cm.

7- Nuclei surrounded by less electron density are said to be deshielded

8- There are three types of bond vibration symmetric, asymmetric and non-
symmetric.

9- Bathochromic is the longer frequency.

10- In IR spectrum medium peak is mid- height transmittance (0.35%).

Q2\ A- Give the means for the terms (only five) (5 Marks)
(U.V., IR , Bathochromic , MS , TMS , NMR )

B- Compare between the following: ( EIL, CI) (5 Marks)

Q3\ A- Give example for n-m excitation. (5 Marks)

B- What's factor effected of IR band. (5 Marks)

Q4\ Give the propose structure from the following spectra. (\;_i';fl\’[arks)
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Q1// Choose the best answer for these sentences :- (15 Mark)

I. We___ our breakfast half an hour ago. (finished, have finished, had tinished)

Z, bie Jumped off the bus while it . (already started, had already started, would
aheady start)

3.1 for half an hour when it suddenly started to rain. (have walked, have been
walking, had been walking)

od

Did you think you me somewhere before?. (have seen, had seen, were seeing).
The town its appearance completely since 1980. (is changing, changed, has
changed)

W

He . TV most evemng (watches, is watch, is watching)

7. He out five minutes ago. (has gone, had gone, went)

When he lived in Hyderabad, he to the cinema once a week. (goes, went, was
going)

9. The baby all morning. (cries, has been crying)

10.1 _ Rahim at the zoo. (saw, have seen, had seen)

.1 Kumar this week. (haven't seen, didn’t see, am not seeing)

12.This paper ___ twice weekly. (is appearing, appearing, appears)

13.Ashok fell off the ladder: when he the roof. (is mending, was mending,
mended) »

2

0

14.1 something burning. (smell, am smelling, have been smelling)
15.Look, the sun over the hills. (rises, is rise, is rising)

Q2// Choose the answer option that identifies the underlined word or words in these
sentences: (15 M)

1. Fathers and sons enjoy taking long fishing trips
to the lake.

a. adverb

b conjunction

. noun

. preposition

. The postman will deliver it to your house.

. conjunction A__/f)
interjection  \ ( :j : s
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. pronoun

. verb :

- She wore a beautiful dress to the party.
. adjective

adverb

. interjection

. noun

. Wow! That was scary.

. interjection

b. noun

C. preposition

d. verb

5. I will not be able to attend the game for I have
not completed my homework.

a. adjective

g N Wa 6

0 00

b. adverb

¢. conjunction

d. noun

Q3// Complete the sentences and questions with some and any.(15 M)
b B .oonncnnveon s i .+ butter in this sandwich?

R - " prawns on this pizza.

3. Arethere ........................ carrots in the bag?

4. HAS WEEOE ...onvevvevrvnenmansrrons milk?

T, BMBEIIRNY ..o ovionintrnssinssinns sugar in this coffee.

Q4// Write the questions. Use How much or How many.(15 M)
. books/read/a year?

...........................................

2. housework / do / a week?
3 . exams / have / a month?
4. coffee / drink / a day? . LT
5. Football/ play/ a month sl
Good Luck
Lecturer A= Head of Department

Associate prof. Dr. Khawla Kani Jassim Associate prof. Dr. Azal Shakir Waheeb
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