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Answer the following questions :-
Question 1) Define each of the following: (7 defintions, 1.0 points each)
3
2)Chain reaction ======== = o e e e e e e e e e e e e e e
3) Specific conductanc (& J==========mm o
4) Mobility 0f 10N (1) === s e e e e o e e
5) EleCtroCheMISIIY == e e s oo e e
6) Calomel electrode NOtAtION === === e mmm e e e e
7) Gilvani(internal) potential (| @ )--==-=======msnsmmm s

Question 2) What are the mathmetical expression of the following

expressions: (7.0 points)
1= NeInSt'S @QUATION == mmm e s o e e e e e e

2- Order determination using initial rate method ==--======-=memmmmmm oo

3- Dybe Huckel limiting law €quation==-=-===-===memmm oo e

4- Mean free path (L )---==mmmemmmm oo

S- Speciic resiStanCe( P )--=-===mmmmmm s oo e

6- Nernst's potential( @) =-=======mmmmmmmm e o

7- Molar conductivity (A )-==m-=mmmmmm e o oo




Question 3) Discuss the following concepts:- [Answer 5 out of 6] (2.5 points each.)
1) Leaking of charge

2) Weston cell.

3) Debye — Hiickel electrophoeretic effect

4) Arrhenius electrolytic dissolution theory.

5) Glass electrode in determination of pH

6) Hittrof cell to measure transport number using CuSO, solution



Question 4)

a) From reaction equation 2A — product, derive the second order equation and
determine the value of the rate constant (£ ) and its unit and value of't;, (4.0 points)

b) For a first order parallel reaction, the Arrhenius factor for formation of two products
are 10°and 10° sec”™ and their energy of activation are 300 and 100 kJ mol ™, respectively.
At what temperature the two products will be formed at the same rate (3.5 points)

(c) Following observations were made for decomposition of a reactant at35°C
(4.0 points)

[A], mol dm™ Rate of decomposition
-d[A] /dt

0.20 0.1

0.40 0.2

0.80 0.4

1) Find the order of reaction

ii)Calculate rate constant and its t;;, and the rate of decomposition of A, when [A] =
0.7 mol /L.




Question 5)

a) The em.f ofthecell [Ni /NiSO,(02M)// (0.1 M)KCI ,AgCl/ Aglis0.8V
and [dE/dT] is -1* 107" VK. Write the cell reaction and calculate the values of

AG, AH, AS at25C° [F=96500cmol’ and R = 8.303 J mol 'k] (4.5 points)

b) For the following cell (6.0 points)
Pt/ F&** (0.06 M) , Fe™" 0.3M ) // Cu** (0.0l M) /Cu

, ’.fE;:el';se*' =-077v, E =-0.34y

CulCu®

a) Write the cell reaction

b)Calculate e.m.f. of cell

c)Calculate the equlibrium constant

Question 6) a) The e.m.f. of galvanic cell at 25 °C
Pt, H, ( latm..)/ NH,NO; (0.00IM )/ CN'IM), Cu(CN)*(0.01M) / Cu

is 0.311 v and ECu2+/Cu = 0.125v . if an,2+/(ju =0.34v . E"L)"z//'/’ = 0.00v
i)Calculate the acid dissociation constant of NH; ( K,). (3.5 points)
ii) Calculate the formation constant of the complex Cu(CN)‘,"‘7 (Ky). (3.5 points)



Question 7) Which is one of two of following reactions is preferred? (4.5 points)
2Ag+2H" - 2Ag +H,
Ag +4H" +NOy — Ag’+NO +2H,0
(E" =-08V. E/ =096, E; . =00V at 25°C)

Al AgT NOT {No

GO0OG LUCK
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1- Choose the correct answer (22 points)

Doppler broadening is observed for:

a. Concentrated solutions

b. Higher flame temperatures

c. Ground states at different ground state energies
d. None of the above

2. Fluctuations in flame temperature have major direct effects on:
a. Atomic emission spectroscopy

b. The number of atoms in excited state

c Atomic absorption spectroscopy

d Bothaand b

3. Chemiluminescence is a very sensitive technique which can be used
for determination of SO; by:

a. Reaction with ozone

b. Burning in excess H»

c. Reaction with luminol

d. Reaction with hydrogen peroxide

4. A fluorometer has instrumental components including:

a. A D, lamp, an excitation monochromator, an emission monochromator,
and a PMT

b. A xenon arc lamp, a Czerney excitation monochromator, a czerney
emission monochromator, and a PMT

c. A xenon arc lamp, an excitation filter, an emission filter, and a PMT

d. A HCL lamp, an excitation filter, an emission filter, and a photodiode
array

5. The background correction method based on two lines correction
method:
a. Uses Dy lamp as a source
b. It requires the existence of an atomic line from an interferent
but as close as possible to analyte line
c. It can not be used with graphite furnace atomizers



d. None of the above

6- . Fluorescence efficiency is improved using:
a. Heavy atoms

b. Lower solvent viscosity

c. Lower temperatures

d. Bothaandc

7- . Phosphorescence efficiency is improved using

a.

=4

Lower temperatures
Structurally rigid molecules
Higher solvent viscosity

All of the above

The slit width in D; lamp correction method should be kept relatively wide
in order that

a) fraction of radiation absorbed by atoms is negligible

b) fraction of radiation absorbed by back-ground molecules is negligible

c)bothaandb

d) none of the above

9- elements of group IA and group IIA have good sensitivity in flame
AES since they

a. are easily ionized

b. they have low excitation energy

c. they are metals

d. all of the above

10- . The following practice is true for determination of Cd T atomization
= 1400°C

a) T drying 120 °C T ashing = 500 °C T atomization =1400°C T
cleaning = 2000 °C

b) T drying 120 °C Tashing = 1200 °C T atomization =1400°C T
cleaning = 2000 °C

c) T drying 120 °C Tashing = 500 °C T atomization =1400°C T
cleaning = 1600 °C



e) T drying 120 °C Tashing = 500 °C T atomization =2000°C T
cleaning = 2200 °C

11 - IR absorption band is sifted to higher frequency as

a. bond strength increases and atomic mass of vibrated group

increases

b. bond strength deccreases and atomic mass of vibrated group
increases

c. bond strength increases and atomic mass of vibrated group
decreases

d. none of the above

14- Laminar flow atomizer has an advantages over turbulent
because it

a. has longer optical path length
b. it dose not clog
C. itis less noisy

d. all above

12- The addition of EDTA in determination of Ca by AAS is an addition of
a. Protecting agent

b. Releasing agent

c. lonization suppressor

d. None of the above

13. A scanning spectrofluorometer has instrumental components including

a. A D; lamp, an excitation monochromator, an emission
monochromator, and a PMT
b. A xenon arc lamp, an excitation monochromator, an emission

monochromator, and a PMT ‘

C. A tungsten source , an excitation monochromator, an emission
monochromator, and a PMT

d. A HCL lamp, an excitation filter, an emission filter, and a photodiode
array

(98]




14- A photodiode array is
a. A multichannel detector
b. Composed of a large number of silicon diodes
c. less sensitive than a photomultiplier tube
d. All of above
15- the following statement is true for n — * transition
a. it is less intense than m — 1"
b. it is shifted to smaller wavelength when polar solvent is used
c. it is shifted to longer wavelength in presence of another
conjugated double bond
d Bothaandb
16- The number of observed IR peaks are mostly less than vibrational
modes Because
Two or more peaks may have the same frequency
Some peaks are beyond instrument setting
Some peaks are weak to be detected

All of above

17 Phosphorescence efficiency is improved using

a. Lower temperatures

b. Structurally rigid molecules
c. Higher solvent viscosity

d. All of the above

18. Fluctuations in flame temperature have major direct effects on:
a. Atomic emission spectroscopy
b. The number of atoms in excited state
c. Atomic absorption spectroscopy
d. Bothaandb

19The absorbance of a solution containing 50 mL of analyte, 20 mL
of ligand, and 30 mL of water was 0.512. The same volume of the
unknown and 4mL of a 3.82 ppm standard in addition to 20 mL ligand
and 26 mL water gave an absorbance of 0.844. The absorbance of
the standard alone is:

a)0.212 b) 0.332 c) 0.471 d) 0.531

20. Measurement absorbance at maximum wavelength is:

a. Preferred in order to obtain better sensitivities




b. Preferred to give linear relationship between absorbance
and concentration.
c. Avoided since the detector response and/or source output
are very low at the wavelength extremes
d. Bothaandc
21. quantitative analysis in uv-vis is performed at | Imax due to that
a) higher signals are obtained

b) good resolution is obtained

¢) a linear relationship between absorbance and concentration is
found

d) a) and ¢)

22- Chopping rate in IR is limited due to

a. high response time of IR detector.

b. Low response time of IR detector

c. Less number of grooves are used in grathing monochromator

d. None of above

2- Indicate whether the following statements are true (T) or false (F)
(11points)

1. A tungsten-halogen lamp is a good source in phosphorimetry

2. Deviations from Beer’s law occur when an analyte dissociates or
associates producing a product having the same molar absorptivity

3. In photometric titrations, at least one of the reactants or products
should absorb UV-Vis radiation

4. detection limit increases with increasing sensitivity

5. Although the molar absorptivity is wavelength | it does not affect the
linearity of Beer's law since dilute solutions are used

6. Transition metals absorb UV-Vis radiation due to s-p transitions




7. A spectrophotometer is a device which uses a grating or prism based
monochromators. A photometer uses a filter for wavelength selection.

8. Phosphorescence is a process in which an excited molecule in triplet
state emits a photon and relaxes to ground state

9. Internal Conversion has to do with the nature of the molecular energy
levels of the molecule where it is more pronounced in molecules with
excited states of close proximity to ground state and where vibrational
tevels in ground state extends and overlaps with the excited state.

10. Quantum Yield is an expression describing the efficiency of
molecules to produce fluorescence or phosphorescence (takes a value
from O to 1).

11. Chemiluminescence is a process where generated energy from a
chemical reaction causes excitation of molecules which, in turn, relax to
ground state with emission of photons.

3- The OH force constant is 8.45x10° dyn/cm. What is the stretching
frequency (6 points) (Avogador constant = 6.02x10%°

4- An analyst receives 500 sample of tap-water daily to determine heavy
metals using ET-AAS.The analyst should take a decision whether




using standard addition method or apply aqueous standard if you were
the analyst how would you decide and according to what will you
decide. (6 points)

5- The following data were for study of the colored product formed
between Cd*"and the complexing reagent (10 points)

Reactant Volume, m!

" Solution | 1.25x10% | 1.25x10°M | Asgo nm
I T

0 10.0 0.0 0.000

9T 90 | 10 | 0174 |
T2 | 80 2.0 0..353
3 70 3.0 0..530

4 6.0 4.0 0.672
5 5.0 5.0 0.723

6 4.0 6.0 0.673
7 3.0 7.0 537 |

8 20 8.0 0.538
9 10 | 90 0.180
10 00 10.0 | 0.000

a) Establish the ligand to metal ratio in the product.
b) Use the linear portions of the plot to calculate the average
molar absorptivity

c) Calculate the formation constant of the complex

Good luck
Dr.Rafik S.Helles
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|

'ANSWER ALL THE FOLLOWING QUESTIONS
f

1] Choose the most correct answer:[20points]

1) A conjugate base is formed when an acid loses a

a) Proton b) Electron ¢) Neutron d) Hydroxide

2) The moles of Bin 8.75 g B,O3 is

a) 11.97 b)1.197 €)0.1257 d)0.01197

3) The milligrams of solute in 6L of aqueous solution that contains 6.75 ppm of AgNOs3 1s

a)40.5 b)0.405 c)4.05 d)0.0405

| 4) What is the mass in grams of solute in 16 mL of 0.35 M sucrose (342g/mol)?

a) 0.35 b)1.92 ¢)5.60 d)0.342
4) The p(CLO4) in a solution that is 2.35x10™ M in Ba(CLO4), and 4.75x10™*M in HCLO4?

a)3.328 b)3.629 ¢)3.323 d)3.025

6) Average human blood contains 30 nmole of hemoglobin per liter of plasma, molar concentration of
hemoglobin in blood is .
a)3x10” b) 30x10” ¢) 300x10” d) 3000x10°

7) 12.5% (w/w) NiCL; (129.61 g/mol) solution has a density of 1.149 g/mL. Calculate the molar concentration of
Fe(NO3),?
a)l.108 b)0.0281 ¢)0.1108 d)2.81

8) is an ion that has both positive and negative charge in the same molecule.
a) Autoprotolysis b) Self ionization ¢) Zwitterion d) weak acid

9) What hydroxide concentration is required to initiate precipitation of AI’* from a 4.60 x 10 M solution of]
Alz(SO4)3{> Ksp OfAl(OH)3: 3X10-34
a)3x10™* b)1.48x10™" €)6.69x10™" d)2.12x10™

10) Calculate the ionic strength of a solution that is 0.05 M in KNO3 and 0.10 M in Na,SO,.
a)0.05 b)0.24 c)0.7 d)0.35
1) Use Debye Huckel Equation to calculate the activity coefficient of Sn** at p=0.045 and age3+= 1.1 nm.

2)0.1052 5)0.2203 €)0.0792 d)0.478




) 12) Find the thermodynamic constant for La(IO3)s, if y1,3+=0.197 and y(103)-=0.7785 and K .=1.1x10"°

a) 1.0x10°% b)1.0x10” ¢)1.0x10™"? d) 1.0x10™"
13) is a type of gravimetric impurities in which a contaminant ion replaces an ion in the crystal
lattice..
a) Occlusion b)Inclusion c)Adsorption d)Post-precipitation
14) The describes a layer of solution containing sufficient excess negative ions that surrounds a
charged particle.
a) primary ion layer b) counter-ion layer ¢) supernatant d) precipitate
15) is a process in which a precipitate is heated in the presence of the solution from which it was
formed (the mother liguor). Digestion improves the purity and filterability of the precipitate.
a) Adsorption b) Nucleation ¢) Digestion d) Peptization
16) 1f relative supersaturation (RSS) is high predominates in the mechanism of precipitation.
|
a) Adsorption b) Nucleation c) Peptization d) Particle growth

17)  Primary standard has the following properties except:

a) High purity b) stable in air c) low molecular mass d) absence of hydrate water
18) is an ion or a molecule that forms a coordination bond with a cation or a neutral metal atom by
donating a pair of electrons, which are then shared by the two

a) Cryptand b) Ligand c) Chelate d) Dentate

119) A 1s produced when a metal 1on coordinates with two or more donor groups of a single ligand to
form a five- or six-membered heterocyclic ring. _
a) Cryptands b) Ligands c) Chelates d) ionic bond

20)  If we start with weak base as analyte and strong acid as titrant, which will be the proper equation to
calculate the pH at the equivalent point?

a) [H;07]=/C,k, b)) pu=pr_ + Zogg—“ ¢) [0HT] = JC, K, d) OH" as strong base
o)




i 2] Rationalize the following (explain why) (6 marks)
1] In titrimetric method, the ideal secondary standard react more or less completely with the analyte.

2] In Volhard method, medium of titration should be acidic.

3] EDTA is a remarkable and common reagent used in titration of metal ions, as titrant.

4] A single step reaction is preferred in complex-formation titration over several step reactions.

3] Solve the following points (6 marks):
1) The solubility-product constant for Ce(103)3 is 3.52x 10"'%. What is the Ce** concentration in a
solution prepared by mixing 50.00 mL of 0.0450 M Ce Ce®* with 150.00 mL of 0.0450 M 103’

2) The solubility-product constant for Ce(I03)3 is 3.52x107'. What is the Ce®* concentration in a
solution prepared by mixing 50.00 mL of 0.0450 M Ce®* with 160.0 mL of 0.045 M 105"




! 4] Calculate the pH of the solution that results when 20.0 mL of 0.1750 M ammonia is (Ka=l.8x10’5).
i (a) diluted to 45.0 mL with distilled water. ( 2 point)

(b) mixed with 25.0 mL of 0.140 M HCL sollution. . (2 points)

(c) mixed with 25.0 mL of 0.200 M HCL solution. (2 points)

(d) mixed with 25.0 mL of 0.200 ammonium chloride solution. (2 points)

5] Calculate the pCa value for the titration of 50 ml of 0.005 M Ca®** with V ml of 0.01 M EDTA in a solution
buffered to pH = 10. (0,4=0.35, Kcay=5%10'%) (4 points)
a) VEDTA =25 ml.

b) VEDTA =35 ml.




[
I

"6] Consider the titration of 50 mL of a solution that is 0.05M in iodide and 0.08M in chloride with 0.1M silver

nitrate (AgNO;3).
1) what is the required volume of AgNOjs at the 1° equivalence point? (1 points )

2) what is the required volume of AgNOj at the 2™ equivalence point? (I points )

3) Find pAg at the two equivalence points? K, of AgCL=1.82xlO']O (4 points)

7] Calamine is a powder of used for skin irritations. It is a mixture of zinc oxide (ZnO) and iron oxide
(FexO3) . A 1.056-g sample of dried calamine was dissolved in acid and diluted to 250.0 mL. Potassium
fluoride was added to a 10.00-mL aliquot of the diluted solution to mask the iron; after suitable
adjustment of the pH, Zn** consumed 38.37 mL of 0.01133 M EDTA. A second 50.00-mL aliquot was
suitably buffered and titrated with 2.30 mL of 0.002647 M ZnY~" solution:
Fe*" +ZnY> — Fey'+Zn™
Calculate the percentages of ZnO and Fe;Oj3 in the sample. (4 points)




f 8] For the weak formic acid (0.1 M HCOOH) K,=1.8x10, (6 points)
* 1) Derive the equations of the relative concentrations (¢, and a,;) in terms of H30" and K.

- [H,07] - K
° [H,O0'1+K, ‘

a

[H,0°]+K

a

2) Calculate the relative concentrations (a, and o)

Good luck
Dr. R’afar M. Nejem
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Question])Answer the following questions

1] 250 mLot 0.1 M H>S0Oy solution is added to 20 g Ca(NOs)» according to the equation
Hx80y 10y + CalNO3)z2 gy — CaSOyg + 2HNOj144,
(atomicwt=N=14,0=16,H=1,Ca =40,S=32)
[a] Write the jonic 42 x¥' and net (4lw) ionic equations.

( 8.0 points)

[b] Which is the limiting reactant ? sl Jalall

(c] How many grams of CaSO,will be formed in the reaction?

[d} What will be the tinal concentration of species(ions) exist in excess (s s 2352 sl 5331 34 b oY1 5S 5) after
reaction complection (J=&il ¢lgiil)?

2] Balance the following equations (5.0 points)

Ni+ PO; — Ni(OH); + PH, (in basic solution)




. 3) Buffer solution is composed of (. 555 i Sol2 ) 300 mL of 0.2 M HCOOH and 200 ml of 0.2M HCOOKXK,

K, (HCOOH) = 1.8 x 107). (6.0 points )
{a] Calculate the pH value of the buffer?

[b] What is the change in pH value if 0.01M HCl is added to buffer?

4] In the reaction ClF3,, + F>yq < CIF5 o+ 100 K]

It was found that the equilibrium partial pressures at 7 =23°C : Pz = 1.0 atm, Pr>= 0.1 atm , Peypes = 100 atm
q p i
(9.0 points)

ja]  What is the value of kp tor the reaction (R =0.052 L. atm/ mol. K)

[b] What is the value of k. for the reaction

[eJHow would the following effect the position of equilibrium S e Ml 556 L
[1]  Addition &lal of CIF;

[2] Removal w>wof F)

[3] Volume of container «UY¥! aax is decreased =
[4] Temperature is raised =sj

[5]  Addition of He gas

5] What is the molar solubility ot AgCl in. (The Kiprageny = 1.8 X ]O"“) (9.0 points)

a) in pure water (3.0 points)

[}




b) in the presence of 0.10 M Kl ( 3.0 points )

) o
b(z'7 O ‘l//)/lf’ =/
¢)Will a precipitation w5 Jeazaw J2of AgCl “a\if 200 ml of 0.1 M (4g" ) is added to 300 ml of 0.001 M

(") ( 3.0 points )

o el o

6) For a solution of 0.10 M carbonic acid H,C>Oy (diprotic acid ) .
H-C-0; HC.0;7 ~ H K,=65 x107

(6.0 points)

HC-0; - (07 + H K,-=61 x107

Calculate the concentration of all species [H2C-0y] . [H']. [ HC:0,™ ] and [C20,”" ] in the solution.

And find the pH value of final solution.

Question2) Choose the correct answer of the following statements (17.0 points)

I- The correct formula of Stannic chloride is

[a] SnCls [b] SnCls [c] SnCly [d] SCl3
2- The pOH value of 6.01 M HCl is

[a] 2 [b]12 [c]0.01 [d] 3
3- The pky of 1.0 M base (BOH) has pOH = 5 equal

fa] 11 [b] 10 [c]12 [d] 6
4- The result of (—]}‘—j equal

A(/

[a] 1<sp [b] K\r [C] Kz’/ [d] Kb
5- Which one of the following solution is buffer adie Jslas siiay Y g

[a] HNO3:/NaNOj; [b] NH; / HNO; [c] NH3/ NH,4Cl [d] NaOH/ NH,CI
6- If K, of HCOOH =1.8x 10™ and K, of NH;=1.8x 10'5, then the HCOONHy, solution

will be
[a] basic [b] acidic [¢] neutral [d] non of them

'S



7- for the reaction reaction 2NO, . +Cl, =« 2NOCI | K,=14 x10°. What will be the equilibrium constant

(K, ) for the reaction $NOCI , <> 5 NO+ (1,
[a] 1.96%10'° [b]0.051 [c] 19.34 [d] 7.14x107°

8- How many oxygen(O) atoms are in 23 g ethanol (C-HO) &',3 222 (atomicwt=0=16,H=1,C =12)
fa] 1.15 X 10% [b] 6.02 X 10* [c]3.01 X 107 [d]2.3 X 10%

9- Which one of the following salts is insoluble in water el 2 52 Y7
[a] CaCl, [b] PbCl, [c] FeCly [d] KCi

10- If the K, for NHy is 1.8x 10 then the value 4d of K, for NH," is

[a] 4.9x107 [b]35.35x107"° [c] 1x107" [d] 5 55%10
11 - The conjugate acid oSl sasdl of H,PO,™ is:

[a] H;PO. [b] HPO,™ [c] PO4™ [d] H;O".
12- In the given reaction 14H™ + (.0 — 2C1"" + TH,O | the oxidation states of Cr changed »SUll slael s

from ----- to ----

[a] +3to+6 [b] +6 to +1 [c]+3 to -3 [d] +6 to +12

13- Will double replacement occurs z 52 Ja Lo it solutions of NaNOj and CaCly are mixed?
[a] ves [b] no [c] non of them

14- Arrange the following in terms of increasing basic character (Aae @l 834 ) s 35 ),
(H)pOH =3 (2)pOH=5 (3)[H]10" ( 4 [H]=10"

fa] 1>4>3>2 [(b]3>2>1>4 [c]3>2>4>1 [d]1>2>4>3

15- If a solution of salt ALY contains [M+] 1x10” and [¥] = Ix 107 where. the solubility product
constant of MX'is k, =1.0x1 07'°. then

[a] there will be a precipitate («=!)) of MY [b] there will be no precipitate of MX
[c]there will be a saturation a3 of ALY [d]non of them

16-1£ 70 mL of 0.1 M NaOH is added to 10 mL of CH;COOH. the pH solution will be
[a] pH >7 [b] pH <7 [c] pH =7 [d] pH =7

17- The concentration by mass percent(w/w%) of dissolving 10 g of NaCl in 40 g of H,O is

[a] 0.20 [b] 0.30 [c]0.10 [d] 0.40

1 12 13 14 5 16 17 18 j9 l10]11 12131141516 17|

ALl gl

gl atd Hled a
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Ouestion 2: Solve the following problems: (24.0 ponits)

(11 Three gases were added to the same /0 liters container (+5Y1 aas) 10 give total moles (
S5 DY sejof 2,386 moles at 30"C of mixture contained 22 ¢ CO- . 24g O- and unknown

amount of /4, (R =8.3 kpa I/'mol.K) (8.0 points)
(a) Calculate the total pressure of gas in kilo pascal (kpa) mixture in container Lzl
bylall Kl
by Calculate the number of grames of 4> gas n the mixture.

(¢)  Calculate the mole fraction (S5 ~Sly of H- gas.

(d) Calculate the number of moles of the three gases (<! bl &Y ge 222

[2] A mixture of 30.0 g water (H,O) and 60.0 g ethanol (C,HO) at 25°C. If the vapor
pressure of the pure water 2t elall (5 Ll iz sl 15 60.0 torr and the vapor pressure of the
pure ethanol is 70.0 torr. Calculate (8.0 points)

[a] the weight percent (w/w %) of each components,




[b] the mole fraction (X) ot each components.

[c] the molality (m) of the solution if ethanol is taken as the solvent. (e J5HY1)

[d] the equilibrium vapor pressure of the mixture. (=dadl ¢ sl Laxll)

[3] A 20g metal bar is heated U3~ 23xe = sl to temperature of 70°C then placed in
cup calorimeter ssix: » that contain 10g of CoHsOH with temperature of 10°C.
The temperature of mixture reach to 25°C. If the specific heat 4xe $dI 3 )1 )=l of
metal equal 0.387 J/¢"C. Calculate the specific heat of CoH:OH. (4 points)

[4] Calculate the angle wyyat which X — rays of wavelength( ~s Jsb) 300 pm will be
observed to be reflected Ss: from crystal planes spaced 130pm apart . assume n =1.
(2 points)

[5] O, gas is collected a=> at 50 “C until the level of water inside the flask and outside
are equal slie z I 5 dalall 4 oLl s if the volume of gas is 300 ml and
atmospheric pressure is equal 600 torr . (vapor pressure of water at 50 "C is equal 33
torr). (5.0 points)
1- What is the pressure of O, in the gas mixture at 50 °C ?

2-What would be the volume in liter of dry gas at STP ?

19



[6] Given the following thermochemical equations. (4.0 points)

§Mg + Mg(NO3)» — MgsNs + 6MgO AG®=-388 kJ
Me:N; — 3Mg + N, AG® = +43K]
2MgO — 2Mg +05 AG®=+120kl

Calculate AG® (in killojoules) for the reaction
Mg + N>+ 30, — Mg(NO:)z

Question 3 {8.0 points , 1.0 in each)

(A) What the type of inter molecular force ( s> =12 ) of the following
'd) CH4 --------------------------------------------
(byHe e
(c)HBr e

(d) KF

(B) What the type of the following cryatals (cst s 5)

(a) COnedry ice  mmmmm e
(b)Y SIC

(YMEO e
(ACu

Question 4) For the molecule NO; (N is central atomes, ¢,3) (5.0 points)
(2]

1

Draw [ewis structure

~—

[b]  Draw the resonance structures. .. =V

[¢]  The formal charge .= =2 on each of the (V) and (O) atoms ?

[d]  The average bond order (L)) i, L. )between N and O ?

(U]



Question 35) Using VSEPR model . for the molecule of /Fs . predict the following:
(1 is central atom &5, 3,3) (5.0 points)

[a]  the geometrical shape st S
[b]  the bond angles? v
fe]  the hypredization? (e

[d]  polarity (is the molecule polar or nonpolar)? 3.l

Question 5: Choose the correct answer: (Answer only 15 questions) (15.0 points)

[1] ] Which of the following bonds is the highest polar (ixks Jish)?

[a] H-O (b] C-O le| N-O [d] B-O

[2]  The geometry of /C/5 is
[a] distorted tetrahedral  [b] "T" shaped [c] Trigonal bipyramidal [d] Tetrahedral

[3]  In which of the following processes does the enthalpy change (AH) directly
represent the magnitude of the lattice energy( kil a8t fiad DYl e <) of KF,,?
l“]] Fl(g)_L 21{(.&) - ZKF(.\} [b IiF(.\) — K (L/(/?ﬂlr F—(um/)

]
le] KF,, — K o+, [d] KF, — Ky +Fog

[4]  Which of the tollowing arrangement of increasing electron affinity (most negative
enthalpy) is correct ?

@] 1>Br>Cl>F |b]F<Cl<Br=<l [¢] CI>F>Br>1 [d]1>Br<F>Cl

= . . : number of moles of solute
[5]  The concentration given as means

weightof solvent in kilogram

[a] Molarity [b] Normality [e] Molality [d] mole fraction

[6]  For which of the following chemical changes does the heat of reaction correspond
to a heat of formation( »s$ Bl Jas O usedl o0) of CHy 2
la] Ci5) = 4Hy) — CHyyg, [b] Cis) +72H2(g) — CHyy
2+
[e] CoHggoy + Haoy = CHy [d] C-Hg™ gy — 2 CHyyy,




[7] Which of the following liquids has the greatest evaporation (= &S el . )7

[a] CH, [b]C-H, le] CsHe [d] CiHiq

[8] Themal change process 'l sl at constant pressure faall & s means

191

[a] AE=g+w [b] ¢, =-w [e] AH =¢q, [d] AE =g,

The system which makes exchange of mater and energy sty U0 Jis! ~er With

the surrounding is known as

[10]

(11]

[12]
[13]

|14]
of

[15]

[16]

7]

(18]

|a]isolated b} opened fe] closed [d] adiabatic

Compound is brittle_~» . hard _~s. melted += at 900 "C . non conductor jew =
solid state . The solid crystal 1s likely to be
[a] covalent [b] molecular l¢] ionic {d] metallic

The mathematical expression of Vander Waals cquation of iecal gas is

o

fal ~[—f’;><1«'+b>=1er bl (p+ =)0 =h) = RT

le] (p- %)+(1'+/7):RT [d] (p-k?3~)//('lf"—17) =RT

The average bond order A5 il s 5 las sis of the anionic compound CO;”
a] | Ib] 2 le] 2.3 1] 133

Which of the following exhibit greater rescnance states <81 Ssiy ¥l Al Ga
ja] H-SO:- [bJHSO; le] SO5~ [d] all the same

Which of the following changes will produce an increase in entropyaz! sdadl 83 )

system?

[a] formation of gas from solid [b] decrease m volume of container
[c] decrease in temperature  [d] tormation of precipitate (—'_) in liquid solution

The effect of The nonvolatile solute_sUsis & <l on solvent properties are vapor
|a] elevation & of boiling point [b] depression u=s> of boiling point
[c] increasing 32k Jof vapor pressure [d] raising &2, of freezing point

Which of one the following compounds is polar( s+=8)? (4 S sl o Y13 4)

la] BF; b} POCI; le] SnCl, |d] XeF,
The proper arrangement of the following sublevels ( 4s, Sp. 6f. Sh) is:
[a] 4s>3p>6f>>h [b] 4s < 5p < 6f <5h [e] 45 > 6f > 5p > 3h

[d] Sh>6f>4s>5p

[sobarric process means
[a] dP =0 [b] 41 =0 le] 47 =0 {d] dH =0

e gt
S5l gl oS Gl o

(V4]
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ANSWER ALL THE FOLLOWING QUESTIONS:

1) Give names for the following compounds: (12 pts)

1)

(6 * 2 pts)

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

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

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

2) Draw structural formulas for the following molecules: (12 pts)

a. 3-Bromobutanamide

(6 * 2 pts)

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

LN




b. 2,3-Dimethylbutanedioic anhydride

¢. 2-Cyclohexenone

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

e. Isopropyl valerate

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

f. 3-Pentanone oxime

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

3) At what position, and on what ring, would you expect the following
substances to undergo electrophilic substitution? (7.5 pts)

(0] (o]
O - -
CH(CH),  Br _

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



4) Draw an orbital picture of thiazole. Assume that both the nitrogen and
sulfur atoms are sp>-hybridized, and show the orbitals that the lone pairs
occupy. Explain briefly (6 pts)

g
L)
S
Thiazole

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

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

5) Write a mechanism for the following reaction: (7 pts)

NHZ N2+C|'
NaNO,, HCl, H,0 /©/

p-Toluidine Diazonium salt

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

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




6) How can you make the following conversions: (7.5 pts)

a. Aniline 170 2,4,6-Tribromobenzoic acid (2.5 pts)
[PhNHz] [2 ’ 4 I G—Br:;"Cst"COOH]
b. Isobutyric acid 70 Isobutyrophenone (2.5 pts)
[(CH;),CHCOOH] {(CH;),CHCOPh]
¢. 2-Methylpropanal TO  3-Methyl-2-butanol (2.5 pts)

[(CH;3),CHCHO) |(CH3),CHCH(OH)CHj3])




7) Complete the following systemic diagram: (8 pts)

--------------------------------

................................ ~ CH3CH,COO0C,H;

CH3CH2COOH ¢

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

jeay Jes eN
o Jwi| Bpos

-----------------------------------------------

Dr, Omar 4, Migdad
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AL-AQSAYUNIVERSITY GENERAL CHEMISTRY(2)
COLEGE OF SCIENCES (Chem.1302) Final. EXAM.

CHEMISTRY DEPARTMENT  25/5/2018 TIME 120 Minuets.
Name/............oiiii ... Acadimic Number/......................

1-Define the following: (10 marks)

a-Thermo-chemistry, b-Standard state, c- Heat of vaporization,
d-Ideal solution, e-Boiling point Elevation, f-Triple point,
g-Electrolytic solution,  h-Atomic size, _ i- Formal charge,
k-Bond order, 1-Polar molecule.




2- Write mathematical expressions for the following:_(lo marks)

a- Dalton's law of partial pressure,
b- Osmotic pressure between two solutions,

: : 29 +2
c- The electronic configuration of ~"Cu %3,

d- Vapor pressure of a three volatile liquids solution,
e- Henry's law (gas in liquid solubility).

am
e g U T e R

3-Why (10 marks)
gyl bl ol ot ol sl o g regy Ut B L1 35 s — 1
(TT? Byl pdl drys B BN o o Lab la b e )L';.u‘\J—.,\m i =2
- OgaW syl bariall e BT cladd ()bt kol 06 By ol B s e e 3
Cabgd P0G gt Sl b sl (B et JpSl s —4
- Syl bazll JE e alad) fary Bl o)y 5 Jile e 058 O allas o @31 Jakall B3 e =5

/)




4-Solve the following problems. (10 marks)

a- What is the pressure of 5.0g of N, gas at 30°C, in 2.0 L volume system.
R=0.082 atm L mole 'K, Nam=14 g mole™

b-Calculate AG® for a reaction that has AS® = 160 JK ™' mole”', AH® = 75.0 kJ mole™ at 25.0
°C. Is this reaction a spontaneous reaction?



5-Solve according to what each branch tells: (20 marks)

[a] What is the type of inter-molecular force/s (=3 &l il ¢ 5 of the following:

( dipol-dipole, Vanderwall or hydrogen bonding) (5 points)
(a) HBr WL o\
(b) He R N~ <
(C) CH}C] ““““““““““““““““““““““““““““““““““““““““““““
(d) Cl SRS |
(¢) NH; e e e NN e e e e e e
[b] What is the type of the following cryatals in the solid state (Lskdl ¢ 5% (fonic, covalant,
metalic or molecular) (5 points)
(2) NH; e NN e
(3) MgSQOq4 e
(5Y AU e

[e] Using VSEPR model , for the molecule of(PFq) plCdlCI the following: (5 points)
[1] The shape and geometry? ——---———-. e e e DAW it

(2] The bond angle/s? - - e ee

(3] The hypredization type of central atom?
(4] Polarity (is the molecule polar or nonpolar)? e
(5] What is the order of each bond (P-F)? e




ld]

Forthe lon PQ,* (5 points)

[1] Draw the probable resonance structures.
[2] What is the bond order?

2
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State of Palestine.
Al-agsa university

4 - ,Ob(segaml Chemis
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semester

Final Exam

Faculty of science- chem. dep ate 4/6/2018
Student NamMe ...coceuverevrneeenuueneeeeennes No. of pages 6 | No. of 'gues‘?ﬁ‘nﬁ 4"'"p'énod 3 [Time: 2 hrs.
hlial: Y h¥¢ calculator

Instructor : Dr.ahmad rabah hussien

ANSWER ALL THE FOLLOWING QUESTIONS

1)Choose the most correct answer for the following: (30 poinss)
1. The spectator ion(s) in the following reaction is

Na;COjsq) + Ba(NO3)oegy BaCOs¢s)+ 2NaNOj(aq)
(a) Na" and Ba** b)Ba* and CO;* (c) CO3* and NO;  (d) Na* and NO3°
2.A 25 ml of a solution of 0.02M HCl is added to 25 ml of 0.02 M NaOH, the pH is
a) < 7.00 b) = 7.00 c) >7.00 d) =14.00

3. Consider the equilibrium system: 21CI(g) = I(g) + Cla(g)
Which of the following changes will decrease the total amount of Cl, that can be produced?

(a) removing some of I(g) (b) adding more ICI(g) (c) removing Cl;  (d) all of the above

4. Which of the following pairs of compounds aqueous solution would not make a good buffer solution?

a) HNO3/NaNO; b) H;PO4/NaH,PO, ¢) H,COy/KHCO; d) HCN/KCN

5. The molar conc. of bromide ion in 0.20 M FeBr; solution is

a) 0.20 M b) 0.40 M ¢) 0.60 M d) 0.80 M.
6.The volume of 12.0 M HCI that must be diluted to prepare 450.0 ml of 2.00 M HCl is

a) 75 ml b) 100 ml ¢) 150 ml d) 2700 ml
7.The [H'] of a solution whose pH = 2.30 is

a)2.3M b) 11.7M €)5.0x107° M d)2.0 x 1072 M
8. The equilibrium constant (K.) for the following reaction is: 21CI(s) e Ix(s) + Clx(g)

(a) [LI[CLJ/[ICIP (b) [LI[Cl2}/2[IC] © [C] (@ [C! YICl?

9.If the equation of a reaction is multiplied by a factor 2 then the equilibrium constant will be

a) 2K .* b) 2K, K. /2 d)K.?
10. What species is oxidized in the reaction ? 2 FeClsq) + 3 Mg ---> 2 Fey + 3 MgClyag)
a) Fe** b) Mg c) FeCls d) Cl,
11L.In titration of a strong acid with a weak base the end point appear at pH
a) <7 b) =7 c)>7 d)=3
12.The reaction equilibrium will go to forward direction when
a) AG<0 b) AG =0 c)AG>0 d) none of the above.

13.Which of the following is act as an acid and a base ?

a) NH; b) HSO4 ¢) NH," d) H,SO,4




14. The K, of acetic acid is 1.8 x 10”°. What is its pK,?
a)1.8x 107 b) 5.18 c) -4.74 d) 4.74
15. According to the Lewis theory, the acid is

a) Electrons donor.  b) a proton donor.  c)a proton acceptor  d) Accepts a pair of electrons.

1123|4567 |89 101112131415

2) (16 points)
a)Write the correct formula or names for the following compounds: (4 poinzs)
Compound name formula Compound name formula
Ammonium sulfate HCIO4
Ferrous iodide OF,
nitrogen trioxide NaNO;
Silver chromate P4+Oy0

b) predict whether the following solutions will be acidic, basic or neutral and why? (¢ 4 poinss)
Al pa dlilatia o) Lpeli g Apzmea S5 20N Jladdl e g 20a

i)CaCl,

1i)NH,CN For HCN acid k,=4.9X10"° and for ammonia k, (NH3) = 1.8x107

¢) A solution of BaF, is added to a solution of Al,(SQy)s, a precipitate of BaSO, is formed according to the equation

below, write.( 4 points)
3 BaFZ(ag) + Alz(SO4)3(ag) — 3 BaSO4(5) + 2Al F3(ag)

1)the ionic equation. (2 points)

i1)the net ionic equation.( 2 points)




d) Balance the following equation in acidic medium and identify the oxidizing and reducing agents in the
reactants.: (4 points) .Jyiaall Jalall 5 2S5l Jalad | gan 5 (g 518 Jos gl A AN Alealt 55

2- 3 4 3
Cr0/ g+ S ap— Sney t Oy

3) ( 16 points)

a) what is the value of k, and K. for the reaction ~ Ca(COs)x) = COyg +Calyy
at 800 C° given that the pressure of CO; at 800 C° equal 179.36 toor (R=0.082 V/atm.mol) (4 points)
kp and Kcdeasd (520




b) A1 L buffer solution is prepared by mixing 0.250 mole of CH;COOH acid the K, of CH;COOH is 1.8 x 10° and
0.250 mole NaCH;COO in 1 liter water solution. (8 points)

1. What is the pH of this solution? (3 points)

2. What is the pH if 0.0500 moles of NaOH is added to 1 L of the solution ? (4 points )

¢) For a solution of 0.1 M oxalic acid C,H,0; .(6 points)

GH,0, & GHO, + H Ky =6.5x 107
cHO, £ o’ + W Ky =6.1x10°

Calculate the concentration of all species [C,H,04), [H'], [CZHO;] and [CZO‘{2 ] in the solution.
[C,H,04], [H'], [C;HO, ] and [C047] Jstaalt 5853 o salt AJ0N s Kl 380 5 g20a




4) ( 8 points)
a) What is the molar concentration of Cu'? and OH' ions in a saturated solution of Cu(OH), at25°C ? The
K, for Cu(OH), = 2.2 x10™°

b) Establish whether a precipitate of BaSO; can be expected when 200 mi of 0.004 M BaCl, are mixed
with 600 ml of 0.008 M K,SOs solution . The Ky for BaSO4 =  1.1x1070. 4poims)
ool dfladl 7z 3o sie BaSOy S all s 5§ Cany o




(shad ladal | sandy o) Ul B la

1) Find the correct answer (8 points)

a) (4.04+11.5) x 2.06 =

b) (13.4/ 1.132) -2.002 =

2) Change 77 F° to K. (4 points)

3) Write the scientific notation for 330 000 000 (4points)

4) Number of protons, neutrons and electrons in “20X3 " 1S (4 points)

no. of Protons = no. of Neutrons= no. of Electrons =

5) the total concentration of bromide ion in the following solutions 0.40 M AlBr3, 0.30 M NaBr and
0.20 M MgBr, is (4 points)
d)2.80M]  ¢)0.90M b)0.30M  [a) .90 M

6) cupper is mixture of two isotopes $Cu (mass 62.9298 u) and 5Cu (mass = 64.9278 u) . the atomic mass
of cupper is 61.54 u.what is the abundance of SCu. ( 6 points)

Q.no. 1 2 3 4 total
Mark 30 16 16 8 70
Ob.mark
Good luck
Chem{stry (feparnnent
Al Cagail
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(324 60)) 34 cladaa 7 cladall i dagf ALY 2
(<la e 16) 083 Olaedt
(<o 12) (A Jgaall (gfdasi -
Name of compound Structure
ﬁ CH,
H,C—C—N
\CH3

malonic acid

3,4-Dioxopentanal

3-pentyn-1-ol

Cl




2—-Methylpentanoyl chloride

Calcium propanoate

N,N-dimethylacetamide

(R ) el (e dpaalall Lgigh Cun (e Lse Lt 491 cliall gfedy —

(0ba9) (> SLAY ariia)
OH
CH,CH,CH,O0H CH;CH,COOH
Br
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CH,
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CH;CH,COH
|
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(<l 4) LAY gl dasi~a
&Y alall zla0l ow isomerism pjxagiN g5 .1

C,Hs CI cl H

H H , H CH,CH,
isomerism .........oooeeee. € eireeeeeennanenns
2
\)OJ\/
\/\L]/
ISOMEerism ....covvvvvvvinnns Ceverenenannnnnes
(k2,2 17) A el

AN Gl e iy Las (3l Jpaal B X 51V BLE) gl -

. thiols Jeldii ¥ iy NaOH g alcohols Jelimi| -1

.structural isomers LS5 Gl dayf gt C3H,Br ddall dagall | -2
.2-pentanone b 1-pentyne Y slally iy oSt (oaa dila) | -3
Jgas Baust Loty ((liall carboxylic acid Jas A Jyast) Bausl| —4
.Jildall ketone (Jaed (ggilil

.amines i} e (CN) nitrile @l Jjsl| -5

.Jildall ether sy 140°C 4a,a xic acid 1539 2 ethanol cpis| -6

oxime ‘_,.ha.: hydroxylamine aa ketones j aldehydes Jjeli&i| -7
.Jelaall




&= acyl chloride Jeli (a carboxylic acid e Jgaadl (S| -8
.alcohol

s @liSia lgaaa s chiral g ald Ao ggadi ¥ Al aball | -9
.achiral 4,

& Ol 853 g Juali Al cliSiall 4 (Secondary) Ll clind) | 10
.(secondary) 4l ¢ 44< )3

.ester ks, acid salt g acid chloride dlclea | -11

Ol cila s ady amide 2 g g il B3 e alkyl alegass JMa) | —12

- Jgaily

ghal o BT Y Sl B lghga (A Sl (b Al bl | -13
gAYl Ayl edlelis ¢ dilag ) clGall clle sy | -14
.electrophilic substitution

.amines 4Llid| cliad) e amides cludd) JpEal | -15

enantiomers 4asliis Laiy duliassl alsdldl gA diastereomers 4ailiii | -16
codaiaall pguall jlase oladl fac Lo LSLpall alsdd) apan (b
.secondary 4l cgasll Ga pbas Jgpasdall | -17

17/16 151413 (1211|109 |8 | 7| 6| 5|43 |2

(42 17) sl Sl
S sl s il ki IS 1) G a A 1Y) 0 0 IS A gfan ]
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H cl C,Hs CH, H Cll_
Br«}—m Br—,—H , H—i—sr Br+H , Gl CH; H,C——H
CH, CH,4 CH, C,Hs HiC——8Br  HyC——H
H Br




- N . e

(0lias)) :45Y) clall (R, S) S0l quil gl w
COOH H\C _o
A, B8
COOC,H; H;C CH,OH
(A 5) Al gl Gl Ao daaill Adle gfaa @
HO CH
3 H,C H
H,C H
O
CH,
(clasn 7) dasasall LlaY) (LAl Gi) L&
............. degara 4 (aniline) ¢l A (NH,) i) Acgana .1
o dgasae & dbhaia y o Abdia il @ dbdia e oo dhdde
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