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Q1: Explain THREE of the following scientific statements:

1- Nitration of furan gives only one product 2-nitrofuran
2- Chlorination of benzoic acid gives m-nitro benzoic acid gives while phenol gives a mixture of o-
and p-chlorophenol.
3- Brominating of naphthalene gives 2-bromonaphthalene not 1-bromonaphthalene.
4- Acidity of p-nitrobenzoic acid is more than benzoic acid.
Q2: A) Determine whether the following compounds are aromatic or not aromatic: (4 Marks)

OH H
n () all s @ 4 @\
B) Give the structure of FIVE of the following compounds: (5 Marks)
1) Penanthrene 2) Salicylic acid 3) Oxazole
4) Indole 5} Phthalamide 6) m-Toluoic acid

Q3: Use only benzene as an organic substrate and any required inorganic reagent to synthesise

FOUR of the following compounds: ‘ (14 Marks)
CN
e =\ O SO
1) ﬂ\) 2) F“<{ //‘5N~ <‘§ 3) 1,3-Benzoquinone
; o // .
] .
0" "H
/\)?\
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4) Terphathalic acid ) Q S P
=
Q4: Give the mechanism of the following reaction: 7 (5 Marks)
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Q5: Complete ELEVEN of the following reactions: (11 Marks)

1) Benzamide + CH;CH,CH,Br .. W

2) p-Nitroaniline + Br, _FeBr;

I~ HH ! -]
00 S

5) m-Methy| benzoyl chloride H, P
Pd, BasSoO,

@
N, H
o0 0 ek

30 C°
7) Pyridine + H,S0, i\;}

8) P-Cresol + KMnO, »?

OH .
9) KzCI'zo? .2

i) 2C1,, UV (light)
i) H,0, NaOH
o

11) ©)Lo/ +HNO3 HzSO4 e ?

10) Toluene
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Q1/ A/ Choose the best answer for the following. Explain Your Choice: (answer six only) (6 marks)

1- Efficiency of refrigerator operates between 13°C and -13°C is:

a- 0.1 b- 0.9 c-0.0 d-0.8

2- When an ideal gas expands isothermally, the entropy change is:

a-AS=0 b- AS<0 c-AS>0 d- none of these
3- The total entropy of the universe is ---------- whenever a reversible process occurs.

a- unchanged b- increased c- decreased d- none of these

4- The Helmholtz free energy measures the "useful" work obtainable from a closed system at a constant:
a-Sand V b- T and S c-Tand P d-VandT

5- The process of Exothermic mixing of two ideal gases is spontaneous at:

a- all temperatures b- at lower temperatures ¢- higher temperature d- none of these

6- A reaction that is not spontaneous at low temperature can become spontaneous at high temperature if

AH is and AS is :
@) (=) b- (+), () c-(+), () d-(-), (H)

7- When AG® is negative, the equilibrium constant:
a- K>1 b- K<1 c-k=0 d-K =100
.Ql/ B/ Provide the following relationships: © marks)_
71
1-e:1+ﬁ=1——“ 2 (ﬁj :(ﬁ) =V
q, T, dP ); dP )s i
o PO S SN
3-AS =—nRIn—L § Vot

)
5
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A pD e
Q2/A/ Consider the reaction: 280; (g) = 280 (g) + O (g) at 25°C “omiamcas®” (4 marks)
Given the following table of thermodynamic data, ‘

Substance A G kJ/mol | S°, J/mol.K
S0; (g) =375 256
SO, (g) —300 248
03 (g) 0 205

Calculate A,Go, A,Hc and A.G at 400 K

Q2/B/ / With well-illustrated diagram, discuss the work of steam engine using the thermodynamic
explanation. (4 marks)
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Q3/A/ Discuss the CO, Phase Dlagram 1 | SUPERCRITICAL
SOLID FLUID
in Term of: b £
5 LIQUID e
: £ 400 {12 c 7 3
1- Possible phases 2 E | o=
2 A
o
L o 10 -
2- Phase transition Curves B
1F” : GAS I3D4KI$I.1’C (r) ,
3- Phases Areas 200 250 300 350
Temperature (K)
4- Possible transition Points (4 marks)

—Q3/B/_Calcu]ate the entropy of mixing 10.0 L of N with 3.50 L of N>O at 300.0 K and 0.550 atm.

Assume that the volumes are additive; that is, Vi 13.5L.

Q4/A/ clarify the Statements of the third law. (4 marks)

Q4/B/ Calculate the entropy change for the following constant pressure process
H,0 (ice, 100g, -10°C, 1 bar) > H,0 (liquid, 100g, 10°C, 1 bar)

The enthalpy of fusion for ice is AgH®= 6.01 kJ mol™ at 0°C, and heat capacities as Cp (ice) = 37.12 J
mol™ K and C, (liquid) = 75.3 J mol™ K. (4 marks)

Q5/A/ Calculate ArG® and equilibrium constant for the following reaction
2H, (g) + O2(g) —> 2H20 (g)
If A(G® (H,0) = -237.13 kJ/mol, and AG° (Ha) = AG° (0;) = 07 (4 marks)

Q5/B/ What do you mean by the term “Entropy?” How ¢an use the entropy to explain spontaneous

process? If you think it’s necessary, you may use illustrations to support your answer. (4 marks)

With the best wishes

snIsaM,,
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