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Ana!\@ ical” Chemistry | BmsSier semester
Final Exam. Chemistry Department Time 2 hrs

ANSWER THE FOLLOWING QUESTIONS

FW=H= 1.0 C= 12, Ca=40 Mg =24

1- Calculate pMg when 50.0 ml of 0.0150 M Mg** is titrated against 0.00 ,
10.00 25.00 and 30.00 ml of 0.0300 M EDTA in solution that is buffered to
pPH10 as=035 Kugy’ = 4.9x10%9 points)

2- Calculate the pH the following solutions (12 points)

a) 0.010 M CH3;COOH (Ka = 1.76X107°)



b) 0.015 M CH3COONa

c¢) A solution that contains 0.10 M CH;COOH and 0.150 M CH3COONa

d) the pH of a solution that result from mixing 25.0 mL of 0.05 M HCI with
50.0 mL solution in (c).

e) a solution that is result upon mixing 100 mL of 0.20 M HzCO3 with 25 mL of
0.10 M NaOH for H,CO3 Ka;= 5.6x107 = Ka, = 4.3x10™""

o



f) a solution that is result upon mixing 100 mL of 0.20 M H,CO3 with 50 mL of
0.10 M NaOH

3- 1) What hydroxide ion concentration is required.
a) initiate precipitation of Fe® from a 1x10° M solution of Fex(SO4)s
(Ksp Fe(OH)s = 2X10°°) (4 points)

b) lower the concentration of Fe*" in the former solution to 1.0 x10° M ?
(4 points)




Il) Use activity to calculate hydronium ion concentration of 0.05 M nitrous
acid (HNOy) in 0.10 M sodium sulfate. <. = <-{ x|\ '
(0H;0"= 030 a NO*=0.35) (6 points)

4- The formaldeye in 5.00 g sample was steam distilled and the
aqueous distillate was collected in 500 mL volumetric flask. After
dilution to volume, a 25-mL aliquot was treated with 30.0 mL of 0.121 M
KCN solution to convert the formaldehede to potassium cyanohydrine.
K'+CH;0 + CN° — KOCH.CN

The excess KCN was then removed by addition of 40.0 mL of 0.100 M
AgNO; (2CN +2Ag" — Agz(CN)z(s) )

The excess of Ag” in the filtrate and washing required 16.1 mL of
titration with 0.134 M (NH4)SCN. Calculate the percent of CH>O in the
sample. (10 points)



5- A 50 ml 0.050 M KI solution was titrated against 0.10 M AgNOs3,
Calculate pAg after addition of a) 0.00mi b) 10 ml ¢) 25 ml e) 30 ml
AgNO; Ksp Agl = 8.3 x 10" (8 points)




6- A 50.00 ml aliquot of a solution containing Ca®* and Mg®* was buffered at
pH 10 and titrated with 0.04865 M EDTA. The endpoint volume was 44.27
ml. A second aliquot of the same mixture was made stongly basic by the
addition of NaOH this causes the Mg®* to precipitate as Mg(OH)2. The
solution was then titrated with the 0.04865 M EDTA and the endpoint volume
was found to be 34.26 ml. Calculate the ppm concentrations of Ca** and
Mg®*7 points)

GOOD LUCK
DR. RAFIK HELLES
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Al-Agsa University

Chemistry Department pLaassll acd
Final exam of analytical g Allal plaasS — Al Gladal)
CHEM2321 Ohislus 1a )
Time: 2.0 hr, Date:15/1 ARRRTVAVAEH ¥

Perform the following calculations to the correct number of significant figures

1- (3.110 x 10°) x (0.021 x 10%) =

2- (20+0.2)-(1.0£0.1)+(3.0+0.3) =

3- A new procedure for determining copper was used for the determination
of copper in a sample. The procedure was repeated 5 times giving an
average of 10.8 ppm and a standard deviation of +0.7 ppm. If the true value
for this analysis was 11.7 ppm, does the new procedure give a statistically
correct value at the 95% confidence level? t,;, = 2.776




4- A hydrochloric acid solution is standardized by titrating 0.2329 g of
primary standard sodium carbonate to a methyl red end point by boiling
the carbonate solution near the end point to remove carbon dioxide. If

42.87 mL acid is required for the titration, what is its molarity?

5- Calculate the activity coefficients of Na* and SO, in a solution
containing 0.03 M Na,SO,. Assuming an effective diameter of 3 A’ for

both ions.




6- Calculate the pH of 2 0.1 M NH, CN (K, xus = 1.8x10%, K, yen=6.0x107°)

7- Calculate the pH of the buffer solution prepared by mixing 10 mL 0.10 M

HOAc (K, = 1.75 x 10™) with 20 mL of 0.20 M sodium acetate




8- Find the pH of a solution containing 0.10 M H;PO4 ( K;; = 1.1 x 107,
K,=75x10%,K,;=4.8x10") and 0.10 M HOAc (K, =1.8x10%)

9- Find the pH of a 0.20 M Na,HPO, solution.
Kau=11%102, K,,=75x10% K,;=4.8x10").



10- Find the pH of a 50 mL solution of 0.10 M HOAc¢ (Ka = 1.75x107)

after addition of 0, 50 and 100 mL of 0.10 M NaOH.




11-Find the pH of a 50 mL solution of a 0.10 M H,CO; after addition of
25, 50 and 100 mL of 0.10 M NaOH. K,; =4.3x10” and K,, = 4.8 x 10




12- An EDTA solution is standardized against high purity CaCO; by
dissolving 0.3982 g of CaCO; in HCI and adjusting the pH to 10. The
solution is then titrated with EDTA requiring 38.26 mL. Find the
molarity of EDTA. (M.wt CaCO; =100 g/mol)

13- Calculate the solubility of CaC,0, (k,;= 6.5x107 , k,; = 6.1x10%, K,, =
2.6x10” )in a 0.001 M HCI solution.



14-

Find pCa in a 100 mL solution of 0.10 M Ca*" at pH 10 after addition

of 0,50 and 100 mL of 0.10 M EDTA. a, at pH 10 is 0.35. K= 5x10"




15-Find the pCl in a 20 mL of a 0.10 M CI solution after addition of

0, 10, 20, and 30 mL of 0.10 M AgNO;. Ksp = 1.0x10™"’.

with best wishes

Prof. Hazem M. abu Shawish

q
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01/2Mark | 7.0 - | Q1/7 Mark 5.0 |
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Quesionl ) Solve the following problems
[1] 0.1 g sample of mono protic acid Oss Al sl saes e die contains C. H.O was burned in air
(el sedl g8 = jal) and gives 0.117 g ot H20 . 0.191 g of COs.
[a] What is the emperical formula of the acid (atomic wt = C=12, H =1, O =16)? (6.0 points)

[b] If 0.1 g of the previous acid (&l Jaeall requires 21.7 ml of 0.05 M NaOH to be neutralized. what
are the molecular weight 3a) o)) and the molecular formula 42 2 4all of the acid?

[2] 1.76 g NaOH was added to 250 ml of 0.1 M CuCl, solution and was reacted according to the equation
2NaOHyg) + CuClyug) — Cu(OH)ay, + 2NaCliug)
(atomicwt=Na=23 ,0=16,H=1,Cu=635,Cl=355) (7.0 points)
[a] Write the ionic and net (48lw)ionic equations.

[b] How many grams of C'u(OH)> will be formed in the reaction

[c] What will be the final concentration of species(ions) exist in excess (225> sall 5 531 3 Sl ¥ 58 )
after reaction completion (Je il clgiil),




(3] An ore sample » 4econtains 1.9 g of BaSO, was treated—less with HNO; to give
Ba(NOs),.which reacted =lel& with Na,COs to give 1.1-g of BaCO; as precipitate —!_. What
percentage by mass (w/w%) 4sell 455 4l of BaSOy, in ore sample? (atomic weight of Ba =
137.3,N=14,0=16,C=12,Na=123,8S=32) (3.0 points)

[4] Buffer (a5 Jslss<) is composed of 500 ml of 0.2 M HA(acid) and 500 ml of 0.1 M NaA (salt)
(K, value of HA 1s 5.0 x 107) . (6.0 points)

a) Calculate the pH value of the buffer?

b) What is the change in the pH value (4«2 & i) if 0.01mole HCI is added to the buffer?

[5] What is the molar solubility of Ag>CrO, in the absence and presence s=s 5 be of 0.1 M
AgNO; (Ksp=1.9x10"%). (5.0 points)

[6] The following equilibrium concentrations were found for the reactants and products in the
reaction H, + [, <= 2HI ,
[H]=0.01M ,[I)]=0.01 M, [HI]=0.075M (5.0 points)
a) Calculate the value of k..

b) I1f0.05 M of HI is added to this system , what the molar concentration of H,, I, , HI as
equlibrium is established again s_a!% e Ol 5Y) S5aa 22 ?



| 7] Balance the following equation (&alal! 5 5l) (5.0 points)

MnO, + C204% — MnO, + CO5™ (in basic solution)
|8] For a solution of 0.10 M diprotic acid H.CO; . (6.0 points)
HxCO; < HCO5 + H k, =4.3x1077
HCO;™ Oy + H k2 =56x10"""

Calculate the concentration of all species [H2CO;) . [H'] . [HCO;5™ ] and [CO5 7] in the solution,

and find the pH value of final solution.

Question2) Choose the correct answer of the following statements (answer only 17 ). (17 points)

=i |7 e Y
1) How many carbon atoms are in 8 g methane (CH,) (atomic wt of C =12, H=1)
[a] 1.05 X 10% [b] 6.02 X 10% [c] 3.01 X 10% [d]1.204 X 10**

2) If K, of HCNis 4.9 x 10" and K, of NH; = 1.8 x 10~ then the solution of NH,CN is
[a] basic [b] neutral [ ¢] acidic [d] non of them

3) All of the given compounds are soluble («3%) except of ( lae L)
[a] Ca(NO,), [b] AI(OH), [c] FeCl [d] Pb(CH,COO),

4) Consider the balanced chemical equation : 2NO,, +Cl, ,, < 2NOCI,, If 2. Smol of

each reactant(Jeliie JS ) is mixed LI how many moles of NOCI will be formed

[a]) 2.5 mol [b] 5.0 mol [c] 1.25 mol [d] 7.5 mol

5) What is [OH’] concentration in a solution its pH = 10 :

[a] 1x10"°M [b] 1.0 x 10°M [c] 1.0 x10* M [d] 1.0x107 M
6) If the K, for HCOOH= 1.8 x 10 then the value of K, for COOH™ is
[a] 5.55x107" [b] 5.55x107"" [c] 3.6x107 [d] 3.6x10°



7) A 30 ml of a solution of 0.01M HCl is added to 15 ml of 0.02 M NaOH. the pH is

[a] <7 [b] =14.0 [c])>7.0 [d]=7.0
8) which of the following combinations cannot produce a buffer solution ?akis Jslae siny ¥ S (5
[a] H;PO4/NaH,PO,;  [b] HNO;/NH; [¢] H,COs/KHCO; [d] HCN/NaCN
9) The conjugate acid of PO,” is:
[a] H-PO, [b] H;PO, [c] HPO,~ [d] OH™.
10) 50mL of 5M NaOH was diluted to 500mL solution. what is the final molar concentration
[a] 2.5M [b]0.5M [c] SOM [d] 25M
11)The reaction is at equilibrium ( J' 5 ). the rate is the same both directions J#la3¥1 28 when
[a] AG <0 [b] AG >0 [c] AG=0 [d] AG =0
12) The concentration by mass(w/w) of dissolving 15 g of NaCl in 35 g of H,O is
[a] 0.30 [b] 0.45 [c] 0.60 [d] 30
13) In the given reaction NalO; — I, . the oxidation states of I changed from ----- 0 ----mm-
[a] Oto-5 [b] +5 to -1l [c]+5 to O [d]3 to -3

14)If K,= 1.0x 10" for the reaction 2N, + 50, < 2N-Qs . What will be the equilibrium constant for the
reaction 4N,Os+ < 4N, + 10 02

[a] 2.0x 10" [b] 0.5 x 10° [c]1.0x 107 [d] 2x 107
15) When a strong acid is titrated_»s= with a weak base, the pH at the equivalence point( Sl 4k xic)
[a] 7 [b] <1 [e]>7 [d] <7

16) The correct formula of chromium(111) chloride is
|a] CrCl, |b] CrCls le] CrCly |d] CuCl,
17) Arrange the following in terms of increasing basic character (422l Aiall 2L ) caus),
[1lJpH=3 [2)pH=5 [3]/H'1=1.0X10"" [4] [OH]=1X10"

la] 1>4>3>2 [b]4>3>2>] [e] 3>2>4>1 [d] 3>4>1>2
18 ) Ifa solution of salt MX contains [M*] 1x107 and [X] 1x 10”7 where. the solubility product
constant of MX'is kg, =1.0x107'®, then
[a]there will be a precipitate (<)) of MY [b] there will be solubility of MX Ol
[c]there will be a saturation of AMX [d]non of them

19) The dissociation of H;PO, gives H,PO} . HPOF and PO7 ions, then ky, will be equal
Ky k k k

[a)ky = blk., =—W clky,=—-% dlk., =—
Ik = [blky, k) [elkp ” [d]ky, ks
20) All of the following are acids except of

[a] SO; [b] NO, [c] K50 [d] HCOOH
21) Will a chemical reaction occur if a solutions of NaNO; and Ca(CH3;COO)> are mixed?

[a] yes [b] no [c] non of them
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Q1) Choose the correct answer of the following statements. (15 points)

1- How many significant figures does the following value have, 18.2020 cm?

[a] 6 [b] 4 [e] 3

2- Which of the following is the correct name for NaHCO;?

[d] 2

[a] sodium acetate [b] sodium hydrogen carbonate [¢] sodium oxalate [d] sodium carbonate

3- The pH value of 0.0.027 M KOH is

[a] 2.33 [b] 13.4 [c] 124

[d] 1.57

4- The grams of Ca(OH); are contained in 1500 mL of 0.0250 M Ca(OH); solution ?

[a] 3.17 [b] 2.33 [c] 1.85

5- The result of (%J equal

b
[a] Kq [b] K [c] Ksp

6- Which one of the following solution is buffer?

[a] NH; / HNO; [b] NH3/ NH,4Cl [c] HNO3/NaNO;
7- In the equation: HF + H,0 — H;0" +F -

[a] H;O is a base and HF is its conjugate acid.

[b] H2O is an acid and HF is the conjugate base.

[c] HF is an acid and F" is its conjugate base.

[d] HF is a base and H30" is its conjugate acid.

[d] 2.78

[d] K

[c] NaOH/ NH,CI




8- The following reaction has the equilibrium constant, K¢= 7.5 x 10°

N2(g) + O 2(g) =2 2NO(qg)
What is the value of Ke for: 4NO(g) 2 2N2(g) + 202(g) ?
[a] 1.8x 10" [b] 7.5x 106 [c] 1.8x10° [d152x10°%

9- What mass of CaCl, is reqiured to prepare 500.0 mL of 0.200 M solution of CaCl,?
[a] 0.200 g [b] 11.1¢g [c]0.100 g [d]22.2¢
10- which of the following salts give acidic aqueous solutions?
[a] NaCl [b] KCH3COO [c] NH4NO;3 [d]NaCN
11- Which represents an oxidation reaction?
[a] NaNO; + KCl — NaCl + KNO3 [b] AgNO; + KBr — AgBr + KNO;
[c] Cl,+2e —2CI . [d] K — K" +e-
12- choose the chemical that has the higher melting point
[a] CaF, [b] OF; [c] PCl; [d] HCI

13- What will be the normality of a solution containing 4.9 g H;PO, dissolved in 500 ml of water?
[a] 0.2 N [b] 0.3 N [c]0.1N [d] 0.05N

14- What is the oxidation number of chromium in the ionic compound Na,;Cr,0?
[a] -2 [b] +12 [c] +6 [d] -6
15- The pH at the equivalence point of a titration of a weak acid with a strong base is

[a] not enough information is given [b] equal to 7.00. [c] less than 7.00. [d] greater than 7.00.
Question 2_Solve the following problems
1. For the following reaction: il 41 ) (6.0 points)

280; (g)+ 02 (g) @2 SO; (g) + Heat

What will be the effect of doing each of the following actions on the above equilibrium?

a) Decreasing temperature Left Right No change
b) Increasing O, (g) Left Right No change
¢) Decreasing SO; (g) Left Right No change
d) Increasing volume Left Right No change
e) Increasing SO; (g) Left Right No change

f) Adding N (g) Left Right No change




2-1f 4.50 g of HCI are reacted with 15.00 g of CaCOj3, according to the following chemical

equation, HCI+ CaCO; — CaCl, + H,0 + CO, (7.0 points)

a. Balance reaction

---HCl+ — CaCO; — ---CaCl, + — H,0 + --- CO,

b. What is the limiting reagent?

¢. How many grams of CO, will be formed ?

d. If2.50 g of CO2 are isolated, calculate the theoretical yield of CO:

3- Determine the empirical formula of a compound with the following composition

by mass: 48.0 % C, 8.0 % H, 28.0 % N and 16.0 % O. If this compound has a molar

mass of 200 g, what is its molecular formula? (4.0 points)




4- [a] Balance the following equation (in basic solution) (6.0 points)

Fe+CrO,* — Fe,05+ Cr,0; (in basic solution)

[b] Br; (I) + 2 NalOj; (aq) — 2 NaBrOj; (aq) + 12 (s)

Oxidizing agent :

Reducing agent :

5- The reaction CO(g) + H;0(g) = CO; (g) + Hz(g), is used industrially as a source of
hydrogen. The value of Kc fr this reaction at 500 °C is 4.05. What is its value of Kp at this

temperature? (4.0 points)




6- Calculate the pH of a solution made by dissolving 1.38 g of NaNO; (MM = 69.0
g/mol) into enough water to produce 100 ml of solution. (Ka for HNO; = 4.5 x 104

(5.0 points)

7-  You have 500.0 mL of a buffer solution containing 0.20 M acetic acid (CH;COOH) and
0.30 M sodium acetate (CH;COONa). What will the pH of this solution be after the
addition of 20.0 mL of 1.00 M NaOH solution? [Ka = 1.8 X 10 (5.0 points)



8- A 45.0-mL sample of 0.200 M acetic acid is titrated with 0.180 M NaOH. Calculate
the pH of the solution (a) before addition of NaOH, (b) after addition of 20.0 mL of
NaOH (c) after addition of 50.0 mL of NaOH and (d) after addition of 60.0 mL of

NaOH (8.0 points)




9- what is the pH of 0.10 M solution of Na;CO;3 (Ky; = 4.3 x 107, K, = 5.6 x 10°™"") (5.0 points)

10- A 50.0 mL sample of 3.00x10~ M FeSOy solution is added to 50.0 mL of 4.00x10° M

NaOH solution. Does a precipitate form? Ksp (Fe(OH); =2.00 x 10™° (5. Points)
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ANSWER ALL THE FOLLOWING QUESTIONS:
1) Give IUPAC names for the following compounds: (10 pts)
(S5 % 2'pts)

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

CHs

2) Draw structural formulas for the following molecules:

(10 pts)
(5 * 2 pts)
a. 3-Propylcylohexanol

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

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



C.

1,5-Dichloro-1,4-hexadiene

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

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

3) True or False: (12 pts)
(6 * .2 pts)

a. ( ) In the El mechanism, a leaving group departs when a relatively
stable carbocation can form.

b.( ) In the SNI reactions, the rate of reaction depends on the conc. of
both substrate & nucleophile.

c¢.( ) Halogens readily add to alkanes to produce vicinal dihalide.

d.( ) In Markovnikov orientation, the electrophile adds to the double
bond so as to form the more stable carbocation.

e.( ) InE-double bond, the higher priority groups are on opposite sides.

f.( ) A primary alcohols can lose its only alpha-hydrogen through

oxidation to form a ketone .

4) Assign E or Z configuration to the following alkenes:

(6 pts)
(3 * 2 pts)
Csz I!"I-CSH? |O|
C:C\ H30—C\ /CHZCHa
d CH(CHs), e=¢
> b. HOHC H
c H,C=CH CHj
,P=C
(H3C)sC H



5) write a mechanism for the following reaction: ( 6 pts)

H G CHs
OH CHa CIIHa

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

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

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

6)Why are acetylide anions more stable than vinylic or
alkyl anions? (4 pts)

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

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

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




7) Draw all Newman projections for 3,3-dimethylhexane,
viewed down the C3-C4 bond. Identify the most stable

conformer. (6 pts)
8) How can you make the following conversions: (6 pts)
(3F * 2 pta)
a. Ethyl bromide To 3-Pentanol (2 pts)
(CH;CH,Br) (CH,CH,CH (OH) CH,CH3)
b. Propylene bromide TO Propanal (2 pts)
(CH;-CHBr-CH-Br) (CH;CH,CHO)
c. l-Pentyne TO 4-Decyne (2 pts)
(CHCH),C=CH) (CH;(CH).C=C(CH:)+CH3)
e THRE EHD ™

Dr. Omar A. Migdad
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AL-AQSA UNIVERSITY GENERAL CHMISTRY(I)

COLEGE OF SCIENCES FINAL EXAM.

CHEMISTRY DEPARTMENT 9/1/2019 TIME: 120 MIN.
Name: Acadimic Number:

1-Define the following (10 points)

a- The mole, b-Dynamic equilibrium, c-Nutralization reaction,
d- Exothermal reaction e-Buffer solution, f-Acid-base indicator,
g-End point, h- Redox reaction,’ i-Unsaturated solution,
j-Common ion effect.




-

2- Write mathematical expressions for each of the following: (10 points)
a- The relation between k;, and k.. b- K. c- pH of an aqueous solution.
d- K, for {Al(OH);}. e-[H'] in an acidic buffer.

3-Why? (10 points)
CKe st Ky O b o8 el Lol ) it B L)) plsdlY g Ol s Y -
g Lasl> sl 2l mel> am—Y
e 38 of pals Joe §ylee s Bl sl Cou—Y
Aygl ) g ge¥) ST g3un Jolous Loy [AGCI] dadll dongp o0 ly 09y — ¢
sledl B g3l Al B Ll Yolos pgssall SUg S 0550



4-Choose the correct answer of the following statements (10 points)

1- Carbon atoms number in {8 g methane (CH,)} (atomic wt of C =12, H =1) is:
[a] 1.05 X 10% [b] 6.02 X 107 [c] 3.01 X 107 [d]1.204 X 10*

2-If K, of HCNis 4.9 x 10" and K, of NH;=1.8 x 107 then the solution of CH4CN is

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

3- All of the given compounds are soluble (<) except of ( = )
[a] Ca(NO,), [b] P(CH,COO), [c] FeCl, [d] AI(OH),

4- Consider the balanced chemical equation : 2NO,,, +Cl, , « 2NOCI,, If 2.5mol of each

2(g)
reactant (Jelils JS (») is mixed &l how many moles of NOCI will be formed?
[a]) 2.5 mol [b] 5.0 mol [c] 1.25 mol [d] 7.5 mol

5- What is [H"] concentration in a solution havinga pH = 10 ?
[a] 1x 10" M [b] 1.0x10* M [c] 1.0x 10°M [d] 1.0 x107" M

6-1f the K, for HCOOH=1.8 x 10 then the value of K, for HCOO™ is :
[a] 5.55x107"7 [b] 5.55x107" [c] 3.6x107 [d] 3.6x10°

7- The pH of (30 ml solution of 0.01M HCl is added to 15 ml solution of 0.02 M NaOH) is:
[a] <7 [b] =7 [c]) >7.00 [d] =14.00

8-which of the following combinations cannot produce a buffer solution ?akie Jslase iy ¥
[a] H;PO4/NaH,PO,;  [b] HNO3/NH; [c] H,COy/KHCO; [d] HCN/NaCN

9- The conjugate acid of PO, is:
[a] H,PO; [b] HPO,” [c] H3PO;, [d] OH™.

10- 50mL of 5 M HNO; was diluted to 500 mL what is the final molar concentration?
[a] 2.5M [b]0.5M [c] SOM [d] 25M



5-Solve the following problems. (20 points)

A- What is k. for the reaction {N, + 3H,< 2 NHs} at 500°C, if in some reaction
[N,]=0.750 M, [H,]=1.47M and [NH;]=0.376M at equilibrium.

B- What is the pH of a 2.0 L solution containing 0.2 M of NH; 0.3 M of NH,OH
k, for NH; = 1.8x10™.



C- How many grams of Mg(OH), can be dissolved in 1.0 L solution of 0.01 M KOH,
where kg, of Mg(OH), = 1.2 x 10", having {a.m Mg =24 g/mole, 0=16.0 g/mole,
H=1.0 g/mole}.

GOOD LUCK
Dr. Khaled Elsousy
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’ 3- Aniline, Phenol , Benzoic acid

<2 A, Bj

CH,Br _ KMnO/H+

1) Benzene ——=A———> B ———»C

Cl

HNO, Fe/HCI_ [y NaNOJHCI . H,0/a

= E —»F

H,SO, 0-5°C
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4) From Ethane how can you prepare trans-2-Butene sy -2-0ail i suiasd dli€ay oS AN e

| R ;
1~ H,C—CH,-C-CH,  MEC—NHN P T covsimmsisssinissisnsssmssassinssnsisssnin
Cl, / H,0
2- Ph_CH:CH2 - ? ...................................................
NaOH/A
1) NaBH, R
3_ PhHHC:CH—CHO 2)H. £  ssasssssessssscsesssssssessenssesecnresnsnntnnsnans
o)
4- ? R : CH,CH,CH : H .
W S o o o] - N o] 2 I of - JHN o 18 1 ISP PP
1 CH.CO.H
5- Ph-C-CH; + Br, — S W T ;
NH, 0
N P S
o)
= e LN gl
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Answer the following questions
1) On the basis of the 18e” rule, determine the unknown quantity. ( 5 pts)
a) [(en) Cr(NO)CO)]* ( assume liner NO) (2.5pts )

b) [U.l'{-CSHs )Fe(NH:)z 1, (has Fe - Fe single bond) ( 2.5 pts )

JMae AL : 5l 22018/12/31 chem3333 (3)iusis s sl Claldl
s il 6 Al s e e ) )

2) (14 pts) a) determine the complexes A, B, C and D. (4 points)

Co)(CO) +  2Na Y . 2A
A - RCIN\ - B + NaCl
B +..CO — C

C - ROH D  +HCo(CO),

b) Draw out the four group orbitals that results from the pairing of the two (one-node orbitals) in CsHs ring. (4 pts)




¢) According to the following equation show how you can prepare R,HC-CH,COH from R,C=CH, and write the

H( l'n('(H;
Rl == CHy 1 CO+Hy ———— B 18 ) il 1 1 I
i R 3 3 v hlgh P LA | { {

3)Define the following reactions ( 10 pts)

i) p- hydride elimination .(2.5 pts)
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iv) Ziegler-Natta polymerization .(2.5 pts)

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

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

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

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

4) Choose the correct answer (7 pts) .
1) The lower C-O IR stretch frequency.
2) The reaction below is consider
I(COXRCl  + H-
a) Reductive elimination b) Dissociation
3) The catalyst used in Cativa acetic acid process is

4) Which phosphine ligands has a low rate of dissociation

5) The longest C-O bond distance is in

6)The complex which have high hydrogenation rate
a) b)

e H
\ L
- H sHe

i

7) The number of IR bands given by the bent orientations of [(H.0).Cr(CO).] is

5) Complete the following equations (8 pts)

1)y H, + CO Co cal.

2) CO + H,O

3) CH, + H,O

4)

H-0 + C

H,
CIRIPPL ),

a) [Re(CO))

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

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

b) [Ta(CO).) ¢) [WICO),)  d) [NB(CO)]™

I(CO):H-CI

¢) Addition d) Oxidative addition
a) PACL, b) [Ru(bpy)-Cls] ¢) [Irl(CO).]" d) HCo(CO),

b) PCl4 ¢) P(CH: ) d) P(CoHg)s-
a)CO  b)M-p’-CO S M-p=C* d)M-CO
using Wilkinson's catalyst at 25'C is
c) d)

a) PH;

=}

a)one b)two  c)three d) four

400°C , Fe-Cr cat.
1000°C. Ni cat.

high A. P




-/

6) (16 pts)

a) The complex shown below loses CO on heating according to mechanism 2, its gives 75% cis and 25% with no
"*CO.explain by equations only. (4 pts )

—
=i ::j.:'
: 1.:.'(':" ¥ _.(} ) =
|
oC—Ma—LC—CH—
B |
0" ((“1'1133 —
—

b) Write the reaction mechanism for the following reaction{ Wacker -Smidt process) .( 6 pts)

PaCt, |

H.C=CH- ~ H.O

I
H({—(C—H

|




¢) draw ¢ donor and m acceptor between the two metals and the bridge CO in V! M3 pts)
d) Discuss the following trends in the following table A3 pts)
complex v(CO), cm-1
Fac-[ W(CO)s(PF5);) 2090, 2055
Fac-[W(CO)-.(PCl;);] 2040, 1991
Fac-[W(CO);(PMe;)s] 1945, 1854
Atomic no. A Cr Fe Mn
23 24 26 25

o o) s 0
Ay gl
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I- Thermodynamics

1-Write mathematical expressions for the following (10 points):
a- The first law of thermodynamics,

b- (W) Reversible at constant pressure compression,

c- The relation between AH, T and AS for reversible change at constant T,

d- AS in cooling of 1.0 mole of an ideal gas from 55°C to 05 °C adiabatically.
e- AU in isothermal compression of 6 mole of an ideal gas.

T e e s S b o o o M S S e S e S s B A S b

2-Derivation: (10 points)
a- Derive mathematically the total change in (AU, and W, only ) for a
complete Carnot cycle.

b- Derive mathematically the relation between AG and W,., for reversible,
isothermal compression at constant P.







3-Solve the following problems. (10 points)

a- Given the standard enthalpy of Evaporation of acetone (C;H¢O) AvapHO IS
(34.3 kJ/mole), at 59.5 °C. Calculate AH, AS and AG, when 580 g of
acetone is evaporated under standard conditions.

b-Calculate (AU), (q), (AS) and (W), for a reversible, isothermal expansion of
(1.5 mole) of an ideal gas from 7.0 L initial volume to 21.0 L final volume at
500"C.




II- Phase Rule:
4- Define the following: (10 points)

1-Heterogeneous equilibria, 2-Bi-phase system, 3-Eutectic milting point.
4-Meta-stable state, 5-Complete miscibility, 6- Eutectic mixture,
7-Non-variant system,  8-Polymorphism, 9-Triangular coordination,
10-Eftlorescence of crystalo-hydrates.




5-Why: (8 points)

1- At standard atmospheric pressure some solids change to liquids then liquids
evaporate; although other solids undergo go sublimation directly?

2- The change of metastable state is irreversible? (What AG the system has).

3- (Water ice + liquid water + water vapor) system is a non-variant system?

4- Phase diagrams of three component systems has two eliminated variants.

e, e . o S S S T S T B e




6-Answer the following according to the phase diagram: (6 points)

1-What is the number of component/s of the system(1)?
2- What is the number of phases at the point (2)? -

3-What is the line (3)? -----==--=--=-mmmmmmmms
4-What is the number of variants at (4)? ----

5-How many metastable lines? - mmmm e
6-How many triple points are in the phase diagram? -------~

(1)(4)

f

Pressure

Temperature

Schematic phase diagram for sulphur showing existence
of rhombic and monoclinic allotropes
Dotted lines mark equilibria between metastable phases

7-Explain the following phase diagram as follow: (6 points)
1-Number of components, 2-Areas, 3-lines, 4-Triple points, 5- Degrees of

freedom, 6- Composition of the point ()

CH.COOH

A

oo g = ,}_,,,,,,,},-fﬁ,_,}_' A
" Two pfiases /

i "
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01)Define each of the following

1- Photo sensitizer

2
'

Ziegler-Natta catalyst

W
[

Competitive adsorption

E=N
i

Radiation chemistry

wn
1

Surface tension

(@)
1

Suspension

~J
'

Negative excess surface concentration

( 7.0 points )

02) Write briefly on eight (7) of following expression (21.0 points3.0 point each )

1- Electricul double layer ((Helmholtz fixed model))

2- Chemical luminescence (meaning and explanation)with examples




| 3- Difference between emulsion and microemulsion

4- Scanning tunneling microscopy (STM)

5- Determination of effective area (A) of an individual molecules to form
monolayer film with example

6- Surfactant in types and properties with examples

7- Mechanism of dimmerization of anthracene



8- Gel definition and it's types with examples

9- Type I and III in photochemical spectra (Vibration levels)

03) ) Show the mechanism of hydrogenation of ethylene using Wilkinson’s catalyst
(Rh(P¢sCl) As CH,CH, =22 C,H6 (5.0 points)
— 7 So2RAN p
"/”L RN I
;C'/ \L S
L= 5% (L=Pdhs)
H,

04) a) Will oil spread over water if y,,,... =45.1x10" dyne/cm. y,, ., =268x107

dyne/cmand ..., = 72.8x107 dyne/ cm. (6.0 points)

air



b) If the work of adhesion (W,) between oil / H,O at 20°C is 0.055 J.m™ . Find the
contact of angle between water and oil if drop of oil over water.

Q35) a) From the relation AG = drzRTln% and molar volume = rdn , where P is
o)

ordinary vapor pressure . P is vapor pressure of the liquid in droplet form, M is
molecular mass, p 1s density. Prove that
P 2M

= Kelvin equation (5.0 points
P’ pnRT ( quation) points)

b) A layer of benzene of density 0.8 kg / m’ is spreeding over water of density 1.0

kg/m® . A vertical tube as5.s &,500f internal radius 0.00/ m is inserted at interface, it is
observed that the raising in capillary tube #,~: v, is 0.04 m and the contact angle = 50°
Calculate the inerfacial surface tension between water and benzene? (3.0 points)

06) 1f light passes for 5 hr in pure solution of compound (A) at 300 nm , only 4.8x10™
moles of compound (A) would be decomposed. Otherwise if the same !iAght passed
through a mixture of of compound (A) and compound (B) , only 1x10™ moles of
compound (B) and 2.4 x 10 of compound (A) will decomposed for the same time. (
The quantum efficiency (¢ )for decomposition of compound (A) is 2.0) (8.0 points)

(a)Find the quantum efficiency (¢ )of decomposition of compound (B) (N = 6.02
x10% atom /mol , h=6.6 x 10°* J/s, ¢ = 3.0 x 10® m/s.



(b) If 10 M of compound (A) absorbs 20% of incident light in a path of 2 cm. What
should the concentration of solution in order to absorb 70% of same radiation?

(c) What is the value of turbidity of 10 M of compound (A) when absorbs 10% of
incident light in a path of 1 cm?

Q7) Ethylene adsorbed on copper (Cu) surface, it is found that it obeys to Langmuir
isotherm at pressure = 150 torr , the mass of ethylene which be adsorbed on sample of
copper was 8.0 g and at 450 torr was 16 g. Assume ethylene molecule occupy 30 °A,
estimate the surface area of copper surface. (5.0 points)

THE END
GOOD LUCK
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