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Note : Answer by pencil and use a scientific calculator.
QI: Find the angle between the following vectors and find the area of parallelogram

bounded by them. (7 Marks)
el B
B=i1, 1,2)

—

Q2: Two vectors , A is 6 units long and make an angle of 36° with the positive x-axis , B
is 7 units long and it is in the direction of the negative x-axis, find: (7 Marks)
1- The resultant of sum of the vectors and its direction.

2- The difference between the vectors and its direction.

Q3: An object rotates around its center with a radius of (2m), it start with initial velocity of
(2IT rad/s) and in about (5 seconds) turns (2511 rad), find the angular velocity and the

angular acceleration of it. , (7 Marks)

~

Q4:1f A=2i—3j+4k, B=4i+2j—k and C=31—j+2k, find: (7 Marks)
1-A+B
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Q5: A body moves with uniform acceleration, if the displacement is (A) after time (t) and

become (A+B) after time (2t). Find the average acceleration. (7 Marks)
// "’/—:—“\\\. Good luck
(’\ /..//
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Q1: Fill in the blank with the suitable word. (Answer 5) ~ (10M)

1. What ---—-- you do last weekend? (a. have b. did ¢. had d. do)

2. Thebread __if you leave it out too long. (a. mold b. molds c. molded d. molding)
3. you -—--—- sleeping when the phone rang ( a. had b. was c. were d. is)

4. 1 -—-acar if I win the lottery? (a. buy b. bought c. buying d. will buy)

5. 1 ___ my friend at the café yesterday. (a. see b. saw c. seeing d. seen)

6. Ifyoucallme,I___ over immediately. (a. come b. came c. coming d. will come)

Q2: Read the text provided and then determine whether the statements below are true or false. (Answer 5)
(10M )

Trees are amazing living things that provide many benefits to people-and the environment. Trees are important
because they give us oxygen to breathe and help clean the air by absorbing harmful gases like carbon dioxide.
Some trees even provide food for animals, like nuts and fruits. People have been using trees for thousands of years
for many purposes. We use wood from trees to build houses, make furniture, and create paper. Trees also provide
us with delicious fruits like apples, oranges, and bananas. Overall, trees are an essential part of our world, and it's
important to take care of them.

Trees help clean the air by absorbing harmful gases like oxygen.

People have never used trees for any purpose.

We use wood from trees to build houses, make furniture.

Trees provide us with delicious fruits like apples. oranges. and bananas.
Trees do not provide any food for animals.

Trees are not essential to our world.

Oflu}‘..b)l\)——-

Q3: Fill in the blank with the suitable word from the text Pablo Picasso. (Answer 5 (10M)

What was Pablo Picasso's first word? (a. Art b. Pencil c. Paint d. Picasso)’

How many children did Picasso have? (a. Two b. Three c. Four d. Five)

What was Picasso's profession? (a. Musician b. Writer c¢. Scientist d. Painter)

What did the French Minister of Culture ask Picasso to do after the accident? (a. Clean his trousers b.

Apologize formally c. Sign his trousers d. Leave the exhibition)

5. How did Picasso die? (a.Ina caraccident b. From heart failure during an influenza attack c. Ina plane
crash d. From old age)

6. What is Picasso's famous painting depicting the bombing of a Basque town called? (a. Mona Lisa b. Starry

Night c. Guernica d. The Scream)

B WO =

Q4: provide alternative vocabularies for the following: (Answer 5) (10M)

1. Help 2. Barbecued 3. Excuse me 4. Thank you 5. Straight 6. Far

Q5: write a conversation between a customer and a waitci'{'i?\i‘_‘él"reswtaumnt. (10M) : -
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Asst. Lect. Ali Hass@i : a4 :
1 Asst. Lect. Asma Kadhim—=— +  .Asst. Prof. Dr Azal shaker Waheeb




9 als )
Ll Y15 DLl 3 Balall
Glolu EDG 5 cudl)
12024 /7)1 5+ G

aladl Eadll g Al anladll 3 ) 3 9
AN [ Y, [
& -

‘aJ_I:JIZ\_)IS

-

1478 4 - 0

44

((2024 - 2023 Al 320 Ll ) ) 11) Juill g (laiay) Aliaa)

(@laua 10) € Al cle i) el /!
.................... YRR Ox) P TV S A (RCR Y SV R S |

Aol B dee Jumiy ) e 3alandl (b dpannionall Liala 311 51 2] AY -4

................... S disY IS pa il Adee Jl gl padll le g 481 jo a5

(ka2 10) il Asadd da g o) Uad) praaat g had gl ria Aadle a2

Aaxie JSE 63V Glall e dleal) & Sl el -]

sl el Sl il shand ae Jalaill aie ol 368 5 480 5 LS a2dinl 2D

SV (53525 e sl (835 sl G SW1 5 5 3 Gliali oy K0 le 23
Ol g siee s 4y Ll ol LIV 4

Bl il Aliall L3l Aalidl 4 pidd) clals 3l dle -5

Ay ) bake e p s peall S5 K (§ sannad Aardiall illas (5515 -6

(S 10) PhailpasSll @l piiall 3 jhldall g1 o Jakh 5 jde 831
(©20420) Sl La JS ¢l Aw

€530 ) Jal gl (345 oy (S -

Qé}m N de s« MSDS J i e -2

933 pall dadlSa 8 Yiantnl { dUall ) (e Al flaall yied -3

€3 5l gLl pasiny e -4

Cladl A<t luiad ra

?"“3'“ gy Balall 5l
b g SLEJG) e, o b Grina (3 il o




Qubject: Volumen
chemistry

st
Level: | |
pDate: / /-]12024 Yooy
Three hours

Higher | Q‘\I\'ﬂ‘!""
fiv vaurch
peity

AY [TLLAALN ol
N N wnh

A1 Muthannd Unit r. g
ollege of Scienet ' sl '

‘he P e second seme v

Department o ChelP S t of the final exam for the -“_: Lo
feAsscssmiER=T .. year 2023-202 = ,
Academit ,\L_J‘r“ — M’U.IS M HC | with 0 10 M KO
Lion of VUL 3

23

pil for the titraliof
olumes ol base:

(3 Marks)

18364 M pyridine with 0.1067 M
“ = 5.20 (4 Marks) |

{ 43.31 mL of KMnO.. \

A/ culate the
I\Illl\\\illg A

qon ot the
(2) 10.00 ml reagent

ssml of 0.(

vitration of 2 .
smlL ol reagent. phd

Jol) requirec

B/ Calculate the pH tor the
14.63 mL and 2

e Na:C20s (134.00 wr ’
KMnOs solution? The chemica
oMn? + 10C0O2 7 §H.0 T of
e : 10
Q3// Caleulate the pCd for 50.0 mL of 5.00x10 ‘M Cd™ with 0.0100 N‘,EDTA. atla‘;‘()) mL
10 and in the presence of 0.0100 M NH; after addition 0 mL, 10 mL, 2": ml:: and ° e
of reagent. The formation constant for Cd*'-EDTA s 2.9 % 10'e. ay' 18 0.35 and aca™ 5|
U.Ob‘si. (SMarks) \
Q47 For the titration of 20.00 mL of 0.05 M (5 Marks)
(a) Calculate the pH after addition of 8.50 mL
(b) Locate equivalence point for this titration?
(¢) Give an indicator for this titration”
(d) Explain the factors that effect on the
Q5// Calculate the pAg andpCl for the titration of 50mL of 0.05 M Cl™ with 0.1 M Ag’
after addition of 0 mL, 20 mL, 25 mL and 30 mL of reagent. Kyp = 1.8 x 1077 (4 Marks)

Q6// Answer the following (only four) (10 Marks)
(a) What are the factors that effect on the shape of precipitation titration curve?
(b) Briefly explain the methods lor Selecting, locating and evaluating the end point in
precipitation titration?
(¢) Explain the methods for determination of the concentration of standard solutions?
(d) Define a primary standard solution and secondary standard solution? Give an

HC| atter addition ol 0 ml.

| reaction 1S
(4 Marks)

()2"‘ | itration ol U :1:‘, u l)'.- i\L”
jon of the

W hat 1s the molar concentrat
:\lll(): t :‘(.;(.".: t

ot ——*

\

NaOH with 0.10 M HCI
and 10.00 mL of reagent?

shape of this titration curve?

examples.
(e) Define the equivalence point and end point? Give an examples.

Good Luck
.
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Q1: Give the chemical structure for Eight of the following compounds: (8 Marks)
1)Methoxybenzene 2)Catechol 3) m-cresol
4) Allyl benzene 5) N-Methyl benzamide 6) Benzyl alcohol
7) Pyridine 8) p-Toluoic Acid 9) Terephthalic acid

Q2: Use Benzene and any inorganic reagent to prepare FOUR of the following compounds.

F
OH 0
H\' M\(SOBH ©
an g, o UU ey
Br H™ "0
_~_CN
) L
N A
D) ©/° Br E) /©/ ) (12 Marks)
0 Cl
NO,
Q3: Give the mechanism of the following reaction: (5 Marks)
ALCI i
@ ¥ CHOl —— 2 ©
Q4: Explain TWO of the following scientific statements: (5 Marks)

1- Benzoic acid has a melting point higher than p-xylene.
2- Acetophenone gives a positive result with Iodoform test.

3- Electrophilic halogenation reaction of nitrobenzene gives only m-halo nitrobenzene.

o€ o0 b
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QS5: Give the common names for FIVE of the following compounds: (5 Marks)

O._OH

1) 2) ©/ 3) 4) 5) 6)

OJ\OH CH, OH NH,

Q6: Complete TEN of the following reactions: (10 Marks)

H+
1) o0-Cresol + HNO; —————23= ?
2) Benzoyl Chloride + NH; ——3»'?

AICI, » ?

Light —n

= .

3) Cyano benzene + Acetyl chloride

4) Toluene + Cl

5) Ethyl benzoate + 2H,SO; > 7

6) Benzaldehyde +KMnO; il

7) Benzophenone + LiAlqu : —» 9

8) Aniline + CH;COBr A

9) Nitrobenzene + Acetyl Chloride ah » 9

H+
10) Naphthalene + HNO; » 9

11) o-Methyl benzoic acid + POCl; ——>

GOOD LUCK =

Lecturer

Prof. Dr dh J. NAHI
)

o




Af—
Ministry of Higher Education
& Scientific Research
Al-Muthanna University
College of Science

Department of Chemistry
((Assessment of the final exam for the Second semester)) 45
| Academic year 2024 - 2023

Q1 /Choose the correct answer :- (only five) (5 Marks )

Subject: Thermodynamics 11
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F

e,

1 - The tendency of a process to naturaily is called
a- spontaneous of the reaction b- momentum of the reaction
c- equilibrium of the reaction d- reversible of the reaction

2 - The standard entropy of a substance is
a- Its entropy at 0 C° and 1 atm
b- Its entropy at 25 C° and 1 atm
c- Its entropy at 0 K and 1 atm
d- Its entropy at 25 K and 1 atm

3 - A spontaneous reaction proceeds with a decrease in
a- entropy  b- enthalpy c- free energy d- internal energy

4- The cycle of process which occurs under reversible condition is referred to as
a- cyclic process  b- closed process  c- Carnot cycle d- reversible cycle

5- The Change in free energy is a measure of
a- change in entropy b-change in enthalpy
c- change in internal energy d- net work done

6 - The efficiency of a heat operating between 400 k and300 k is
a- 1.0 b-0.75 ¢+ ¢-0.50 d- 0.25 i

Q2 / Fill in the following blanks :- (only five) (5 Marks)

1-The change in free energy of a system is given by ...............
2- The variation of free energy with pressure at constant temperature is given by .........

3- Henry's lawiis wssasmmsa v
4- The change in entropy for a mixture of ideal gases is given by ..............

5-The law of total internal energy for Carnot cycle is

6- The third law in thermodynamics is

3 e g sl A idaT SESIPSEES
@tuir Pryes . Head of Department
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Q3 / A - Explain the following terms :- (8 Marks )
1- Standard free energy of formation 2- heterogeneous reaction
3- The second law of thermodynamics 4- Mass verb law

B/ Calculate the standard free formation energy of a mole of ammonia gas for
gaseous reaction: 3H,; + N, —— 2NH;3 if you know that:

,Thermodynamics S Y
function T N2 Ha
AH¢ KJ/mol —46.2 0 0
S° J/mol.K 192.6 191.5 130.5
(5 Marks)
Q4 / A - Discuss the following: ‘ ( 6 Marks)

1- Water freezing occur spontaneously in nature. Explain this according to Gibbs law.

2- Write the master equation of open system.

”

B/ If you know AG = - 104 kJ/mol at 25 C° and 1 atm for gaseous reaction:

CCly + Hy — HCl + CHCl; . Calculate equilibrium constant (5 Marks)
QS / A/ prove that Clapyeron equation: (6 marks)
dp _AH

dT ~— TAV

B/ Calculate vapor pressure resulting from dissolving 43.6 g of sucrose C;;H»,0,
(M =343.3 g/mol) in 45 ml of water H,O (M = 18 g/mol) if you know the density
of the H,O is 0.99 g/em’ its vapor pressure is 23.7 MmHg
(5 marks)

\

< -GoodLuck®" . N\q. P

Lecturer ! » Head of Department
Prof. Dr. Hassan Sabih ' Assist. Prof. Dr. Azal S. Waheeb
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QI- (A)-An enzyme hydrolyzed a substrate concentration of 0.03 mmol/L ,the initial velocity was
1.5x10” mmol/L.min"! and the maximum velocity was 4.5x10° mmol/L.min"! - Calculate the substrate

concentration that gives a velocity of 3x107 mmol/L.min-! . (4 Marks)

B)-How can competitive and non-competitive inhibition be distinguished in terms of Km? Draw

figures. (4 Marks)
Q2- A))Explain by a graph (4 Marks)
I-Effect of substrate concentration on enzyme activity, 2-The optimal pH range.
3-The optimal temperature range of enzymes. 4-Action of enzyme.
B-Draw the structure of:- NAD+, FAD, ascorbic acid »  Retinol. (4 Marks)
Q3-A))Define or describe the following(only five ): (4 Marks)

Anabolic reaction » Enzyme, Substrate , Apoenzyme , Haloenzyme , Cofactor (coenzyme)

B))Differ between the following: high ener gy bonds &low energy bonds ,biological enzymes &catalysts

(4Marks)

Q4-A))Why is vitamin D known as 'the sunshine vitamin'? Explain its role in calcium metabolism .

(4 Marks)

B))How are enzymes classified? (4 Marks)
Q5-(A)What are the functions of pyridoxal -5-phosphat? (4 Marks)
(B)Name the disease caused by deficiency of thiamin , niacin ,witamin C,

—f/”‘ (4 Marks)
_— = W T
Head of Department ' Lecturer
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((Assessment of the final exam for the Second semester))

Academic year 2024 - 2023

Q1 /Choose the correct answer :- (only five) (10 Marks )

1 - Inverted wave length is
a- frequency b- period c- amplitude d-wave number

2 - Hyperchromic effect
a decrease frequency b- increase frequency
c- increase in intensity d- decrease in intensity

3 - In fermi resonance there are two vibration
a - different frequency b - similar frequency
¢ - different energy d- high energy

4- The exchange of energy between photons and molecular during collision is called
a - Raman scattering b-overton  c-Rayleigh scattering d- rotation energy

5. distance between the lines in the rigid rotation spectrum
a - stable b - non fixed ¢ degeneracy d - fixed

6 - used as reference in NMR spectra
a-Dy0 b - CH;OH c-TMS d - DMSO

Q2 /fill in the following blanks :- (only five) (10 Marks )

1-The chemical shift law by an electrical field 1S oeverieiiiennees
2 -The energy equation p- branch for vibration-rotation SPeCtIUM 1S ....cosweuemessusesens

3_The S- branch wave number equation for a Raman spectrum of a line molecular

4-The wave displacement law by the wave NUMDbET 1S .evvveervnereneees
5_The relationship between wave length and MOMENtUM 1S ..ovvvvereevunnnnns

6 - The energy law for a symmetric top molecule of polyatomic molecules is ..............

. U174 i S ¢ -
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7/~ Lecturer fa Rerluer Head of Department
Prof. Dr. Hassan Sabih - Assist. Prof. Dr. Azal S. Waheeb
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Q3 / A - Explain the following terms :- ( 8 Marks )
1- perdissociation phenomenon 2- stark effect
3- Rule of mutual exclusion 4- Morse function

B/ If you know the energy required to transfer an electron is 16.3 J. Calculate the

momentum needed to transition.
(5 Marks )

Q4 / A - Give reason for the following: ( 6 Mark)
1- Fermi resonance occur in IR spectrum .
2- Occurrence of the vibration Raman spectrum of N, and HCI molecules.

3- The n-n" transition appears at high wave length in most compounds.

B/ Calculate dissociation energy spectroscopy for H, from dissociation encrgy

thermodynamics is 4.476 Kcal/mol and frequency vibration 4395 cm™
(6 Marks)

QS5 / Answer the following (15 Marks)
1- Prove the Lamor equation from the mechanic description of NMR

2- According to the selection rule for rigid rotor. Calculate exchange energy between
J=T o J=1+1

1 127
3- If you know force constant 312.38x10° g.s™ for HI molecular. Calculate vibration
frequency.

B Y Good Luck
-, o —
%//%// (:———%%4;’/"

L~"Lecturer Head of Department
" Prof. Dr. Hassan Sabih Assist. Prof. Dr. Azal S. Waheeb
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College of Science
Dept. of Chemistry
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Academic year 2023-2024

Q1-Differ between (4only):- LADA& MODY, T3 &T4, insulin &glucagone,
TSH &TRH,  Globulins& fibrinogen \ (8 Marks)

Q2-A)) Explain by a scheme (4Marks):- 1-erythropoietin mechanism
2-glutathione system .
B))-Discuss complication of DM and its mechanism X (4Marks)

Q3-Define:- TPO, leukocytosis,  bilirubin »  hemeostasis, renin, calcitonin
» macrophages, HbDF. : (8Marks)

Q4-List the following : causes of thyroid diseases , obésity causes ,Iron-deficiency
anemia causes, kinds of agranulocytes. (8Marks)

Q5- What are the normal values of the following(8Marks ):- BUN, GH,
A/G ratio, ALP, RBE, WBC, GGT, Hb.

gaw( luck.
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