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3) (a) Using the provided tables for rules of diene and enone
absorption calculate the A max of the following compounds:

£ o

(4 Marks)

(b) You are provided with the NMR spectra of two compounds (F ig. 1, A&
B) in the attached paper having the molecular formula CsHyoO . Write
the possible structures which can be represented by this formula.
Choose the suitable structure which agrees with each spectrum and

give reasons for your choice.

3

CoH 20
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(3 Marks)
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(¢) Sketch the proton NMR spectrum that you expect for the molecule
shown below. (2 Marks)

>_©JQ
Br
4) (a) Explain why the aromatic protons in toluene appear at 4 7-8 ppm
, while the methyl protons appear at § 2.3 ppm. (2 Marks)
(b) You are provided with UV, IR, Ms and "HNMR and"*C NMR of ompound
C having the molecular formula C¢HyO; in the attached paper (Fig. 2):
(i) Write the different probable structures which can be represented by this
formula.
(ii) Assign the suitable structure which agrees with the provided spectra, Five

reason for ?'our assignment and show the fragmentation pattern, IR , H
NMR and *C NMR peaks which confirm your answer. (7 Marks)

Good Luck

Prof.Dr. Ahmed Elkwaga Prof. Yasser A. Elossaily
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(c) Sketch the proton NMR spectrum that you expect for the molecule

shown below. (2 Marks)
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4) (a) Explain why the aromatic protons in toluene appear at & 7-8 ppm
, while the methyl protons appear at & 2.3 ppm. (2 Marks)

(b) You are provided with UV, IR, Ms and 'HNMR and"*C NMR of ompound
C having the molecular formula CgHyoOs in the attached paper (Fig. 2):

(i) Write the different probable structures which can be represented by this
formula.

(ii) Assign the suitable structure which agrees with the provided spectra, Five
reason for ?'our assignment and show the fragmentation pattern, IR, H
NMR and >C NMR peaks which confirm your answer. (7 Marks)

Good Luck

Prof.Dr. Ahmed Elkwaga Prof. Yasser A. Elossaily
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Answer The Following questions
Question (I): Answer Three from the following: 17 Marks
a-Derive the mean free path and collision frequency of heterogeneous gas.
b- If 3 moles of O, occupy 22.4 liters under standard temperature pressure
(STP) and the collision diameter of Oy, is 0.361 nm calculate:
1-The mean free path under the previous condition.

2-The collision density.
3- The square root of the mean square velocity.
4-The viscosity of the gas and its thermal conductivity, C, = 3/2 R.

c- Oxygen moleculesog2 (@ were obliged to move in a beam, which is

parallel to the x-axis under STP, derive the following:
1-The probability of the molecular velocity distribution in the

space. 2-The mean velocity in the same direction

d- Calculate the probability density for u, of N; (N=14)
molécules at 30C° at 300 ms™ and 500 ms™.
sk sk sk otk ok okl ok kR ok skokoR stokooR solokokokokoskolokokokokok kol ok ok skl skl solokoskskoloRoolokokoR §
Question (IN; Answer Four from the following: 17 Marks
a- Calculate the force constant of N'0'® absorbing at 1876 em’ in the
infrared spectrum. The bond length of this molecule being equal to 1.154
A°, calculate its moment of inertia and calculate the radar wavelength
required to promote this molecule from the state J=0 to J=1 at 27 °C..
b- Calculate the work function of an electron with v =7.50 x 10" cm s™ using
a photon of A =250 nm. (m, = 9.11x10°" kg)
¢- Calculate the effective nuclear charge of the 1s and 4s electrons in
K (Z=19) if the ionization potentials of them are 4.58x10° and 3.96x10°
kJ mol™ respectively. Explain the reason of Penetrating Effect.
d- Calculate the number of emitted photons in 1 second from
300 W red lamp, assuming for simplicity that all photons have an
average wavelength of 500 nm. Also calculate the number of photon
emitted from a ruby laser of A = 600 nm in 10 ns pulse with power 0.1
GW.

¢- 1-What is the ground state energy for an electron that is confined to a
potential well with a width of 0.5 nm? 2-Derive the spherical

Eigenfunction of 7S.
st s sk ok sk ok o sk ok s ok ok ook skok sk ok sk ok sk ok sk ok sk sk stk sk kot skokok ok kot kool sk okok ok skok skok sk skorostokololookokoR ok ok

h=6.626x10"Ts, k= 1.38x102JK"", ¢=3x10° ms™', N=6.023 x 10** mol”,R=8.31J
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Prof Dr Anwar El-Shahawy
Turn Over =
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Question (II1) ( 4x4 = 16 Marks)

Answer( Four Only) of the Following:

1-Briefly describe the following:
a) Fluorescence b) Internal conversion

2-Illustrate the Hollow Cathode Lamp (HCL) and explain how radiation is
produced.

3- A calibration curve was prepared for the determination of chromium by
(FAAS).The following data were obtained for the calibration:

Con.(ppm) 1.0 20 40 60 80 100 120 13.0
Absorbance  0.04 008 0.7 025 034 041 049 051

Replicate 1.0 gm amounts of the sample were weighed out and taken into
solution and accurately made up to 100 cm®. FAAS measurements were then
made on these solutions without further dilution. Absorbances of 0.291 and
0.607 were obtained. Calculate the concentration of chromium in the original
sample.

4- A 7.5x10"° M solution of KMnOj has a transmittance of 36.4 when
measured in a 1.05cm cell at a wavelength of 525nm. Calculate:
(a)the absorbance of this solution .
(b)the molar absorptivity of KMnOj.

5- (a)- Deduce the Lambert-Beer's law and clearly define each term used.
(b)- What is the molecular weight of a compound has a molar absorptivity
950, and C=0.052 g/40ml,T=17 ina cell with a 1.0 cm path length?

Prof. Dr. Elham Y. Faskem
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Assiut University

Final Examination For Third Level Students (324 C) in Inorganic

Chemiistry
Section (A) (33 Marks)

Answer the following questions:-

1. Give reasons for (five only) from the following:-

SN A R L5 (D e

A solution of [Ni(H,0)s]*" is green but a solution of [Ni(CN),]*" is colorless.
[CO(NH3)6J3+ is perfect octahedral while [Co(NH;)s]Z* is distorted.

[Ni(CN)4]2' square planar but [Ni (CO),] tetrahedral.

[Fe(HzO)g]z‘ paramagnetic but [Fe(CN)(,](" diamagnetic.

NHj acts as completing agent but NH;~ does not .

The hex aqua Mn(Il) ion contains five unpaired electrons, while the hexacyano
Mn(II) ion contains only one unpaired electron. Explain using CFT.

2. Choose the correct answer and comment (five only):-

1.

6.

Which one has the highest magnetic moment value:-
[Cr(H0)]™, [Fe(H:0)6]*", [Zn(H20)s*
‘Which metal complex ion is labile:-
[Cr(H0)], [Cr(NHy)q]*", [CHCN)J*
‘Which of the following is w-acceptor (CI°, NH3, CO)
CFSE for d* octahedral complex (-0.6 Ao, -1.8 Ao, -1.2 A)
Which of the following option are correct for [Fe(CN)s]* complex
(dzsp sp ’d?, diamagnetic)
Which metal complex ion is inert [Mn(H,0)s]*" or [Mn(CN)g]*".

3. Answer three only of the following:-

1.

Draw the MO energy level diagram for each [Co(NHa)s]*" and [CoF]* and
discuss the magnetic properties of them.

2. Explain the Jahn-Teller distortion in [Cu(HZO)G]Z‘.

How does the valence bond theory account for the following facts:

(a) [FeCly]" has five unpaired electrons.

(b) [Fe(NHs)s]*" has four unpaired electrons.

The magnetic moments of [MnBry* and [Cr(CN)]* is 5.9 and 4.87
respectively, what is the geometry of these complexes.

(A.Wt. Cr =24, Mn = 25, Fe = 26, Co=27, Ni =28, Cu =29, Zn = 30)
See Next Page
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Scction (B) (17 Marks)
Answer only two of the following:

1-a) Note the methods used to separate the lanthanides .

b) Write about the most efficient and useful method of separation in
detail.

2-a) In what way does the filling of the 4 f level affect the lanthanides
and the eiements that follow in the period.

b)Work out the number of unpaired electrons in the following ions:
La® , ce™ , s , yb“ , Gd3+, Eu? , b , Dy3+

3-a)Write the name , symbol , atomic number , electronic conflgurat:on
and oxidation states of the actinides.

b)Write about the extractions and chemical properties of uranium.

"Good luck"

Examiners:Prof.Dr. Amna S.A.Zidan,Dr.Zaher A Kafagy
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Photochemistry and Reactive Intermediates (313C)

Final Examination For Third Level Students (Summar Semester)

Answer on the Following Two Sections: (50 Marks)
Section A : Photochemistry : (25 Marks)

Answer the Following Questions:

Il- Answer Only Four of the Following : (2 X4 = 8 Marks)
1- Explain the theory of energy transfer in Photochemistry ?.
2- Discuss the different types of electron excitation.

3- Explain the product quantum yield and the role of Chemical Actinometers
in this method.

4- Discuss briefly the phenomenon of Photochromism, give one example.
5- Describe the chemical changes of Rhodopsin during the vision process.

1] - Mark right ( v ) or wrong ( X') on Only Four of the following statements,
and explain your answer : (2X4 = 8 Marks)

1- Solid filters absorbing =400 nm radiations can be used for UV

photolysis of organic compounds. (

2- Microwaves heating is due to Electronic Excitation. (

3- Gerade — Gerade transition is a spin forbidden transition. (

4- Cis / trans Photo- and Thermal isomerization are similar. (
5 - Photosensitization is very effective when the triplet energy of the
acceptor is much less than that of the photosensitizer. ()

Gladie 3 ALy ;s iigal
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1] - Complete Only Three of the following reactions and discuss the reaction

mechanism: (3X3=9 Marks)
hv
a- Allylbenzene _— 7
hv, 450 nm
b. 2 CH,=CH-CH=CHOGCH3 - ?
Acetophenone

1
B @ QS
COCH3
d- OO hv ,isopropanol 2

Section (B): Reactive Intermediates : (25 Marks)

Answer the Following Questions:

1] Write on three only of the following (use equations): (9 Marks)

a. Difference between the addition of singlet and triplet carbenes to
olefins .

b. Why dibenzoyl peroxide can pbe used as initiator in free radical
polymerization.

¢. The carbanion of cyclopentadiene is more stable than the carbanion
of cycloheptatriene. Explain this statement.

d. Oxidation of phenols didn't give peroxides as a product.
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2] Suggest the suitable product and mechanism for Only Four of the
following reactions. Give the name of the suggested mechanism and

indicate each step using arrows. (16 Marks)
CHj;
- OH o

— > A or B
OH
2 different mechanisms

CHa
V ‘
Il- {ﬁ'o/_\\ n-BuLi M

”l- @ . D [2 +4]
=z (¢)

Bu3SnH, AIBN
/\/\/\/OM —_———
VI‘ Br \ © A
heat
1
V- 0.0
HO. TsCl A
HO Py
Good Luck

Prof.Dr. A. A. Abdel-Wahab, Prof. Dr. Y. A. Abdel-Moez , Dr. M.A.Abdel-Rahman
& Dr. R. M. Asal
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Assiiut University

Faculty of science

Chemistry department

Final Exam. For course no.333 ( nuclear and radiochemistry) , academic year 2015/2016

Time allowed ( 3 hours)

Answer the following question ( 18 marks)

A) From the nuclear properties for I-126
Sketch the decay scheme of I-126
Write the complete decay equations of 1-126
How many 1-126 atoms are present in-1 mCi of I-126 activity.
Insert spin and parity of parent and daughter nuclei
What is the specific activity of I-126

B) Define the following items
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Exposure dose , Absorbed dose , LET , Mass stopping powder , Sievert , Auger electron , Internal
conversion , specific ionization

C) Calculate the number of Co-60 atoms ( Ty/,=5.3y) produced in a 10-mg of cobalt metal
exposed for 2min to a thermal neutron flux of 2x 10" cm™?s™ in a reactor (6 =37b)

D) What is the minimum thickness of lead shielding requid for reducing the radiation level
from Co-60 source from 10 R min to 10 mR h™* (1 =1.06 cm™ for lead )

Answer two questions only of the following
Question No. 2 ( 16 marks)
A) Define the following items

Inelastic collision of neutrons with matter , Cross section of a nuclear reaction , Excitation
function of a nuclear reaction , annihilation process , photoelectric effect

B) The reaction %3S (n,p) P is exoergic by 0.533 MeV. The mass of **S is32.971458 u

What is the mass of *p.

C) whatis the time intervals during which Ga-67 (Ty/2 = 3.2 d) decay to 40% of the original
activity

D) A 0.1mg sample of pure Pu-239 ( an a-emitter) was found to undergo 1.38x107 dpm.
Calculate the half- life of this nuclide. Pu-239 is formed by B decay of Np-239
(T1/2=2.35d). How many Curies of Np-239 would be required to produce 0.1 mg sample
of Pu-239.What kind of equilibrium exists between the parent and the daughter.

E) What kind of decay would you expect for |-125, and 1-132

Question No.3 ( 16 marks)
A) For the following nuclear decay

S Mo(T,,, = 6Th)>"RTe(T, , = 6h)>3Te(T ;= 2.1x10° )
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What are the modes of decay between M0-99 ,Tc-99m and Tc-99
Calculate the total number of atoms and the total mass in 15 mCi (555 MBq) of Mo-99 activity

Calculate the activity of *™Tc after 6 hours and 60 hours decay of Mo-99 if the initial activity is
15mCi

Calculate the time for the maximum activity of e

B) A radionuclide has initial activity of 2.0 x10° dis./min. and after 4.0 days its activity is
9x10° dis. /min.. Calculate the activity in the sample after 40 days

C) For the treatment of a thyroid patient 100 mCi (3.7 GBq )**!1 (ty,= 8d )is required .
What amount of **!1 should be shipped if transportation takes 3 days

Question No.4 ( 16 marks)
A) Define the following items

Compton scattering , Dose equivalent unit , isomeric transition ,Gray ,Anti-neutrino , Neutron
capture , Bremstrahlung emission , attenuation of y-ray photon in matter

B) For the nuclear reaction N (a,p)*’ 0
From spin and parity concept is this reaction possible?
Calculate the threshold energy of the projectile

C) Calculate the Q-value for the nuclear reaction 1%pg (n, p ) *°Rh if you know that 106gp
is B~ emitter

D) *cu( t1/2=12.700 h) is known to decay by electron capture (61%) and B- decay (39%).
What are the partial half-lives for EC and B~ decay? What is the partial width for EC
decay?

Constants ; m,=1.00727 u, m, = 1.00866 u ,NA= 6.023x10” mole™ 1b=1x10"* cm®, 1Ci=
3.7x10% Bq
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Assiiut University

Faculty of science

Chemistry department

Final Exam. For course no.333 ( nuclear and radiochemistry) , academic year 2015/2016

Time allowed ( 3 hours)

Answer the following question ( 18 marks)

A) From the nuclear properties for I-126
Sketch the decay scheme of I-126
Write the complete decay equations of I-126
How many |-126 atoms are present in-1 mCi of I-126 activity.
Insert spin and parity of parent and daughter nuclei
What is the specific activity of I-126

B) Define the following items
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Assiut University Jan:2016

Faculty of Science Time:3 hrs
Chemistry Department

Environmental Anal.Chem.Examination(343C)
Answer Five questions of the following: -.{50 marks)

1-a)Write briefly on:
i-Second kind electrodes. , ii-Alkaline error.
iii-Location of the end point in pH — metric titrations .
b) Set up two electrodes , for performing each of the following
potentiometric titrations :
i-HCl & NaOH. ii- NaCl& AgNO;.
jii- Potassium dichromate & Ferrous ammonium sulphate.
c) Given that the standard potential of calomel electrode is 0.268 V ,
and that of Hg/Hg,” electrode is 0.789 V. Calculate the k, of

calomel (Hg; Cl,).

2-a) Write briefly on: i- Aeration ii- Lime softening.’
b) Calculate the rate of oxidation of 1.5 ppm of aqueous Fe* by
atmospheric oxygen over the pH range 5-8.
c) A water supply contains. 38 ppm of Ca’* What mass of lime should
be used to soften 2.2x10° m® of this water?

3-a) Write briefly on: i- Deionized water
ii- Analysis of disinfectant residuals.
b) What are the main advantages of uv disinfection.
¢) Cl0, levels in water can be determined by iodometric titration . A
200 ml sample of water is treated with 4.26x10° mol L™ Na,$,0;,
of which 9.66 ml are required to react with all the liberated iodine.
Calculate the concentration of ClO, in the water.

ALl AL 4dls sl
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4-a) Describe the calibration and standard methods in analytical
analysis.
b) Are human being causing increases in greenhouse gases? and what
are the major greenhouse gases ?
c) The contribution of metals and their ions toward pollution
problems is of very serious concern. Discuss and give an example.

5-a) What is meant by terms nitrification and denitrification and what
are the main sources of nitrogen oxides in the atmosphere ?
b) why is Cr(vi) as the chromate ion more readily transported into
cells than Cr(iii)?
c) Describe the main objectives of pollution monitoring in
environmental analysis.

6-a) Define the spot test and the composite sample.
b) What are the main causes of unbalance in the carbon cycle ?
c) What is methane hydrate ? why does methane cause so much
concern?

(Atomic weights Fe=55.84 , Ca=40.08 , Cl=35.5, 0=16 , C=12 , H=1)

"Good luck".

Examiners: prof.Dr.Hassen Sedaira.

Prof.Dr.Elham Y.Hashem.
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Assiut University

Final Examination For Third Level Students (324 C) in Inorganic

Chemistry
Secction (A) (33 Marks)

Answer the following questions:-

1. Give reasons for (five only) from the following:-

Oy D b L 1 A

A solution of [Ni(H,0)s]*" is green but a solution of [Ni(CN)4J* is colorless.
[Co(NH;)e]*" i perfect octahedral while [Co(NHs)s]** is distorted.

[Ni(CN)4]Z' square planar but [Ni (CO)4] tetrahedral.

[Fe(H,0)5)*" paramagnetic but [Fe(CN),]* diamagnetic.

NH; acts as completing agent but NH," does not . B

The hex aqua Mn(Il) ion contains five unpaired electrons, while the hexacyano
Mn(H) ion contains only one unpaired electron. Explain using CFT.

2. Choose the correct answer and comment (five only):-

1

Which one has the highest magnetic moment value:-

[Cr(HL0)61*", [Fe(H20)6], [Zn(H,0)6]*"
Which metal complex ion is labile:-

(Cr(H0)6"", [CrNHy)6l™, [Cr(CN)T™
Which of the following is m-acceptor (CI, NH3, CO)

4. CFSE for d* octahedral complex (-0.6 Ay, -1.8 A,, -1.2 Ay)

6.

Which of the following option are correct for [Fe(CN)s]* complex
(d*sp®, sp’d’, diamagnetic)
Which metal complex ion is inert [Mn(H,0)s]** or [Mn(CN)g]*".

3. Answer three only of the following:-

L

Draw the MO energy level diagram for each [Co(NHs)s]*" and [CoFg)* and
discuss the magnetic properties of them.

2. Explain the Jahn-Teller distortion in [Cu(H,0)s]*".

How does the valence bond theory account for the following facts:

(a) [FeCly] has five unpaired electrons.

(b) [Fe(NHs)s]*" has four unpaired electrons.

The magnetic moments of [MnBry]* and [Cr(CN) > is 5.9 and 4.87
respectively, what is the geometry of these complexes.

(A.Wt. Cr =24, Mn = 25, Fe = 26, Co=27, Ni =28, Cu = 29, Zn = 30)
See Next Page
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Section (B) (17 Marks)

Answer only two of the following:
1-a) Note the methods used to separate the lanthanides .

b) Write about the most efficient and useful method of separation in
detail.

2-a) In what way does the filling of the 4 f level affect the lanthanides
and the eiements that follow in the period.

b)Work out the number of unpaired electrons in the following ions:
La3+ , ceth , Lu3+ , yb2+ , Gd3+, Eu2+ , Tb2+ , Dy3+

3-a)Write the name , symbol , atomic number , electronic confrguratlon
and o><|dat|0n states of the actinides.

b)Write about the extractions and chemical properties of uranium.

"Good luck"

Examiners:Prof.Dr.Amna S.A.Zidan,Dr.Zaher A Kafagy
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Answer The Following questions
Question (I): Answer Three from the following: 17 Marks
a-Derive the mean free path and collision frequency of heterogeneous gas.
b- If 3 moles of O, occupy 22.4 liters under standard temperature pressure
(STP) and the collision diameter of Oy, is 0.361 nm calculate:
1-The mean free path under the previous condition.

2-The collision density.
3- The square root of the mean square velocity.
4-The viscosity of the gas and its thermal conductivity, C, = 3/2 R.
¢ Oxygen molecules 03? (o> were obliged to move in a beam, which is

parallel to the x-axis under STP, derive the following:
1-The probability of the molecular velocity distribution in the

space. 2-The mean velocity in the same direction

d- Calculate the probability density for u, of N, (N=14)
molecules at 30C° at 300 ms™ and 500 ms™.
sk sk s sk ot ok ok sk ok ok ok ok ok ok ok ok ok ok sk ok sk R ok ok koK kool kol ok otk sk kol sk kokokok ok ok ok kR ok
Question (I1); Answer Four from the following: 17 Marks
a- Calculate the force constant of N'*0'® absorbing at 1876 cm™ in the
infrared spectrum. The bond length of this molecule being equal to 1.154
A°, calculate its moment of inertia and calculate the radar wavelength
required to promote this molecule from the state J=0 to J=1 at 27 °C..
b- Calculate the work function of an electron with v =7.50 x 10" cm s using
a photon of . = 250 nm. (m, = 9.11x10™' kg)
Calculate the effective nuclear charge of the 1s and 4s electrons in
K (Z=19) if the ionization potentials of them are 4.58x10° and 3.96x10”
KkJ mol! respectively. Explain the reason of Penetrating Effect.
d- Calculate the number of emitted photons in 1 second from
300 W red lamp, assuming for simplicity that all photons have an
average wavelength of 500 nm. Also calculate the number of photon
emitted from a ruby laser of A = 600 nm in 10 ns pulse with power 0.1
GW.

1-What is the ground state energy for an electron that is confined to a

o
v

?

potential well with a width of 0.5 nm? 2-Derive the spherical

Eigenfunction of 78.

otk o ook ok ok ol ol ok sk ok ok ok sk ok ok kst ksl ks ko ok sl ks ok s ks ok sl Rl ks ok s sl ek ok o ok

h=6.626x10""s, k= 1.38x107JK "', ¢=3x10® ms™', N=6.023 x 10> mol ,R=8.31]

stk R s sk ok s ok Rk oK R Rk sk sk ol sl ol ol ol ol ksl o s ol sk s R stk stk Rk ko ok

Prof Dr Anwar El-Shahawy
Turn Over =
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Question (I1T) ( 4x4 = 16 Marks)

Answer( Four Only) of the Following:

1-Briefly describe the following:
a) Fluorescence b) Internal conversion

2-Tllustrate the Hollow Cathode Lamp (HCL) and explain how radiation is
produced.

3- A calibration curve was prepared for the determination of chromium by
(FAAS).The following data were obtained for the calibration:

Con.(ppm) 1.0 2.0 4.0 6.0 8.0 10.0 12.0 13.0
Absorbance 0.04  0.08 0.17 025 034 041 049 051

Replicate 1.0 gm amounts of the sample were weighed out and taken into
solution and accurately made up to 100 cm®. FAAS measurements were then
made on these solutions without further dilution. Absorbances of 0.291 and
0.607 were obtained. Calculate the concentration of chromium in the original
sample.

4- A 7.5x10"° M solution of KMnOj has a transmittance of 36.4 when
measured in a 1.05cm cell at a wavelength of 525nm. Calculate:
(a)the absorbance of this solution .
(b)the molar absorptivity of KMnOy.

5- (a)- Deduce the Lambert-Beer's law and clearly define each term used.
(b)- What is the molecular weight of a compound has a molar absorptivity
950, and C=0.052 g/40ml,T=17 ina cell witha 1.0 cm path length?
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2. An optically pure compound (A) gave [o] +20°. A mixture of
(A) and its enantiomer (B) gave [a] +10°. What is the ratio of (A) to (B)

in the mixtufe? (2 Mirks)

3. Identify the stereocenters in the following molecules and indicate

whether they areRor S. (2 Marks)
OH ol NH,
)\/\)\ HO\H)YOH
f o
Section B (Spectroscopy): (33 Marks)
Answer the following questions:
1) Describe briefly Only Two of the following: (6 Marks)

(a) The methyl protons of methyl fluoride appears at § 4.2 ppm while
the methyl protons of methyl iodide appears at 3 2.16 ppm.

(b) Even-electron rule and Isotope abundances in mass
spectrometric analysis.

(c) Substitution of alkyl group on benzene ring produces a bathochromic

shift of B-band, ai
the addition of a second alkyl group is most effective in red shift if it is

in para position (not ortho).
2) Explain the following: (9 Marks)
(a) Differentiation between each pair of the following compounds using IR:
i) 1, 1-Dichloro acetone and 1, 3-Dichloro acetone.
ii) Isopropyl amine and Triethyl amine.
(b) What is meant by - cleavage with Mclafferty rearrangement
in the mass spectra of carbonyl compounds?
(¢) The appearance of the following peaks at m/e 122,107,69,77,51 and a
metastable ion at m/e 33.8 in the mass spectrum of 4-ethylphenol.
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