1. Complete the following equations and write the accepted mechanism for
the reaction in each case.

CH2CH,0/CH2CH,0OH
%
a CHﬁ:H(fHCHg e

Br Br
Cl

NaOH
b. (CH3)ZJ:CH2CH3 T>

H*/H,0
C. CH3HC:CH2 *

4 CH.CHLCHAO Conc.H,SO,
—
. CH3CH,CH,OH e

Hs

H+
e. © +  CH3C=CH.,) me—
¢ O HBr__

- CH,CH,O Na*/CH,;CH,OH
g. _CHZCHZBr %
\ /7 Heat

r
h. @ f EtO/EtOH
HCH B sl
. 4+ Lig.NH;
l. CH3CH2C| + HC=C'Na

ccl
j. H,C=CH, + C|2Tcé>

OH"
K. (CHs)sCBr mt‘m»

H*/H,0
| CH3HC=CHCH me——t—
CH-,OH
M. (CH3)sCBr + CH3O Na" e
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KOH
N, CH3CH,| sl

Heat
~~COCHg
0. C( + NaHSO, m—
AICI
p. @ + CH3COC| el
AIBr
q. © + CH3CH,Br s

H
C(CH
r C( (CHa), Conc.HaPoﬂ
=z Heat
s. CH;CH,OH —H->C°1”:(')TCSO

|
I EtO/EtOH
t. CH3CHCH,CHm——

U. (CHa)sCBI + CHaCH,0 Na'maciietgm

V. CH3CH2CHO + H803'Na+—>
+

H
X. CH3COCH3 + HyNNHCONH ) =—

CH
A > ClLUV
— Light
o~ CH2CHoBr

y. NaOH,
FZ Feat »

X H*
z. | )+ CH3HC=CH i

w.

| N FeCl
Z. / + CH3COBr —
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H

Conc.H,SO
CH3CHCH =g

Conc.H,SO
(CH3)sCO Heat

C2H5O'K+/C2H5OH
Heat

Conc.H»,SO4/H,0
4. CHaHC=CHCH,; ——————
5. CHCHO + NaHSO , m———

CH4CH,OH
6. CHaCH,CH,Br + cmcmo-m*#»

=

N

3. (CH3)3CBr

7 © + Br, Fe(/Heat
H,SO
8. ©+ CH3HC:CH2$

NHNH,
. (CH3)3C:O + H—

©

NHNH,
10. CH3CH,CHO + ——

CHQBF )
&
11. Heat
H+
12. CHCH,CHO + NH,NH,
H

13. CHaCHCH; m—&‘;gtﬁv

Cl,/H,0
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cCl
15. (CHg),C=CHj + |, me—

25°C
CH,CH,l
6 ()
HC=CH
2 CCI4
17. + Br2
25°C

18. © + CH4COCI —l

H
10, O/O Conc.HsPO,
Heat

NHNH,
20. CH3COCH,CH; + . N
C|2/Fe

() S

Br,/FeBr
22, @ -

CHj
H,O

23. CH3C=CHCHj; + Conc.H,SO, Warm

Br2/H20
24, {_)—HC=CH, ———>

25. CH4BrCH,Br Excesslf;?(aﬂ‘”zto”»

ccl
26. CH3HC=CH, + Cl, —%5z-c>

27. CH3HC:CH2 + Brz_HL>

H+
28. @ + H,C=CH, ——»
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|
NaOH,
Heat

Mn04_/H20
30. (CH3)2C=CH2 —_—

NaOH
Reflux

29. (CH3),CCH,CHj

31. CH3CH,CH,CI

He

KO
32. (CH3)3CBF + CH30H Heat
EtOH
Heat

EtO/EtOH
Heat

33. CH3CH2CHzBr + NaOH(aq)

34. CH3CHCH,CHs,

+
35. CHyCOCH3 + NH,OH g
36. CHyCOCH; + NaHSO, se—f—

37. 2CH3CHO + NaOH j;fmm—

38. CH3G=CH + Excess HC| b

FeB
39, CgHsNH, + CHyCOC| i
Hs

40. + CH3COCI il

Conc.H,SO
41. CH3CH,OH el
0O°C

OH
CH3;COCI/NaOH
43. CH3CH,COOH + CH3COC)|

H+
44. CH5CH,COOH + CHyOH el

Dil. NaOH
45. 2CH3COCH3IW_a:nO>
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46. © + Conc.HNO; M
55°C

Conc.H-PO
47. CHaCH,CH,OH e——g-—
SR Heat

48. CH3COOCH; + H,0 2

49 8 ) : KCN/CH;COOH

50. CH3COCH3 + HCN(aq)q

Anhyd.ZnCl,
51. (CH3)3COH + Conc.HCI

NH,
52. C( + CH3COC| g

53. (CH3)3COH + HC| ———-
H
Conc.H-PO
Heat
HBr/ROOR

CH
56 ©/ 3 ClL/H,0

AICI,/CS,
—
57. + CH4CH,COCI —

Hs

54. (CH3)3CHCH,

5

(&2

@

Conc.H,SO

58. Heat

+ Conc.HNO;

9

— O
I

Conc.H,SO
+ Conc.HNO3 e

\ /

59. ||
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NaCN/H,0
Dil.H,S0,

61. — CHO + KCN =
<\ />

@ FeCl3
O—
62.CH,COCl + 50°C

MnO™ ;o) /OH(,
63. CHSHC:CHZ%

Cold

60. CH3COCH,

CH,CI )
Nam/ng.NHa i
64. + CH3C=CH

CH,;CH->MgCI/Ether
65. CH3;CHO

H'/H,0
CH,;CH->MqCI/Ether
OH
I,/NaOH
67. CHAHCW-T»
H*/H,O
68. CH3CH,MQBr + CO ) i
OCH;
NH,OH/H*
—
69. Heat
H,SO,/HgSO
70. H,C=CH, + H,0 %
Br
| NH,OH/H*
71. CH3CH<LHCH3—W
r

73. CHaCH,COCI + NH, m——

74. CHaCH,COCI + CHyCOOAQ" mum—

FREPARED BY TRJS FELIX RUBANGAKENE R GEOFREY 056 (@) 773 915983



NH,OH
75. (CH3CHy),CO mmm—mim—

Hs
76. HBr ;

CH;CH>NH
76. CH3;COBr T

77. CHyCOCCH3 + CH3CH,OH —t

P

CH,
O/ Conc. H,S0,
78, OH Heat -

2. Show how the following conversion can be effected and in each case,

indicate the reagents and conditions for the reactions.

1. (CH3)3CHOH from ethene

2. (CH3)3CHOH from CH3CH,Br

3. CH;CH,CH,NH, from pentene

4. Phenol from 2-phenylpropane
5.Benzene from phenylmethanol
6.CH3;CH,CH,COOH from propan-1-ol
7.Ethanoylchloride from ethane
8.Phenylbenzoate from phenylamine
9.Phenol from nitrobenzene
1OCH3CH2NH2 from CH3CH2CH20|
11.CH3CH,0OH from CH3;CH,COCI
12.CH3;CH,COOH from CH3;CH,OH
13CH3COCH3 from CH3CH2CH20H
14.But-2-yne from propene

15.Ethene from propan-2-ol
16.CH3;CH,OCH,CH3; from ethane
17.Propene from acetic acid
18.CH3;CONHCH,CH5 from CH3Br
19.Cyclohexene from aminobenzene
ZOCHSCHzNHz from CH3CH2COOH
21.Phenylamine from benzoic acid
22.Phenylmethanol from benzene
23.(CH3),C=NOH from ethanol
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( =0 from Cyclohexene
OOH OCHj
26. from

27. —N=N— ,—NHCH3 from Benzene

28. <:>—COCH3 from Benzene
N OCH;, N H,CH,CI
C from |
Z Z
NH,
30. ©/ from ©
CHO
31. O/ from ©
N Br
32. || from Benzaldehyde
>

NH, ?P
33. O/ from Cyclohexene N=

34. 02 to !
Gl @

O from CaCO;
37.

29.

©
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Hs
38. CaO to

OCH;

F H,CH3

SO3 Na
40. [::]
: LOCOCH3;
Br
42. BrCH,CH,Br to Oi
Br

39.

41.

COCHj;
43. CH3HC=CH, to
OH
CH(CHy),
44. O/ to
SOzH
+Z5i6 (@) 773 N5983
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OH
CH(CHy),

H OH

SO4H

|

45. CH3;CHCH; to CH3 COOH

OH OH
o [T (I

OH
H
Br

47.

Cl

48. CaC, to CH3CCHs

|
49. CH3HC=CH, to CHC|3

50. Fuming sulphuric acid to cyclohexanol
51. CHch=CH2 to CH3CH2COOH

52. Propan-1-ol to Tri-iodomethane

NHCOCHS
53. CH3CHzBr to O/

54. CH3CH,OH to Cyclohexanone

55. Cyclohexene to Cyclohexanone
56. CH3CHO to C2H2

+256 (©) 773 N5983
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Cl

57. ©/Cfl from Calcium benzoate
COCl OCOCH,CHj4

59. 2-methylpropene from 1, 2-dibromopropane
60. Cyclohexene from 2-phenylpropane

61. Ethyne to Benzaldehyde

62. Bromobenzene to Benzoic acid

CH;
63. O to
Br

CH(CH5),
64. CH3COCH;  from O/

65. Nylon 6, 6 from phenol

Br
66. 2-methylpropene from CH3éHCHZBr

NHCH;4 COCI
67. O/ from ©/
C
68. Q/ \(P from Ethene
Hs

SO;H

+25i6 (D) 773 915983
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OH

%:803-Na+
69. ©/ from Ethanol
CHj,

70. CH3CH20CH2CH3 from C&(CHgCOO)z
71. Nitrobenzene to lodobenzene

Cl
OOCCH;
from O/
72.
CHCOOH CHCI
O/ LH from O/
73.

3. Name the reagents used to distinguish between each of the followings and
in each case, state what would be observed and write equations of
reactions where possible.

Part A Inorganic branch of chemistry:
1 Br-and I’
Reagent: Lead (IT) nitrate solution
Observation:
v’ Pale yellow precipitate is formed with bromide, Br~ ion.
v" Bright yellow precipitate is formed with iodide, I" ion.
2) Zn?* and AR
Reagent: Aqueous Ammonia solution
Observation:
v White precipitate soluble in excess aqueous ammonia
solution forming a colourless solution with zinc, Zn®* ion.
v White precipitate insoluble in excess aqueous ammonia
solution is formed with Aluminium, AI3* ion.
3y Fe*"and Cr*
_______________________________________________________________________________________________________________________________|
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Reagent: Aqueous sodium hydroxide solution.
Observation:
v' A brown precipitate insoluble in excess aqueous sodium
hydroxide solution is formed with iron, Fe3* ion.
v' A green precipitate is soluble in excess aqueous sodium
hydroxide solution is formed with chromium, Cr3* ion.
H Mg?* and Ba**
Reagent: Dilute sulphuric acid.
Observation:
v" No observable change occurs with magnesium, Mg?* ion.
v" A white precipitate is formed with barium, Ba®* ion.
5) Fe3" and Fe?*
Reagent: Potassium hexacyanoferrate (II) solution.
Observation:
v Deep blue precipitate is formed with iron, Fe3* ion.
v" No observable change occurs with iron, Fe?* ion.
6) Pb%* and Zn?"
Reagent: Potassium iodide solution.
Observation:
v Yellow precipitate is formed with lead (II), Pb?* ion.
v Yellow solution is formed with zinc (II), Zn?* ion.
7) FeO and NiO
Reagent: Dilute nitric acid followed by potassium
hexacyanoferrate (IIT) solution
Observation:
v" Dark blue precipitate is formed with iron (IT) oxide.
v No observable change occurs with nickel (II) oxide.

____________________________________________________________________________________________________________________|
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Ni?* and Cr** 8. SO, and SO5*

Ca’* and Ba’* 9. CO3> and CI

Ca®* and Mg?* 10. HCO5 and CO5*

and Pb** 11. CI' and F

Sn** and Sn®* 12. NOg and NO,

Pb%" and Ag" 13. SO5%> and S,05%

Mn?*and Pb%* 14. C,0,% and HCO5 15. Br and CI

Part B Organic branch of chemistry:

16.HCOO™ and CH;COO"
17CH3CH2COCH2CH3 and CH3CH2CH2COCH3
18.CH;CHO and CH5;CH,CHO
19.CH3CH,NH, and CH3CH,NHCH;
20.CH3(CH,);0H and (CH3);COH
21CH3CH2CH20H and CH3CH(OH)CH3
220H3CH2CH2| and CH3CH2CH2CI
23.CHsCHO and CgHsCH,CHO
24.CH3;CH,COOH and CH3;COOCH;
25.CH3;CH,COCH,CH; and CH;COCH,CHj,
26C6H5CHO and C6H5CH2COCH3
27.CH3;0H and CH3;CH,OH

28.HCOOH and CH3COOH

29.CH;CHO and CH3;CH,CHO

30.Ethene and Ethyne

31.Propan-1-ol and 2-Methylpropan-2-ol

32. HSC—Q— Br and @—CHZBr

No ok wdeE
>
w
+

|

\/ \/
H

\/ \/

1 EE——
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COOH oK
35. ©/ and

|
CH
36 | X 3 ©/CH2NH2
' and
Z
(|3I
X
T and  CH4CH,CH,CI

38.

N
| and
N ‘fHCHs CH,CH,0
39. H
Q/OH and ©/

40.HCOOH and (HCOOC):

(",HCH3 THCHZCH3
and

Y

41.

42,
4. Write the half-cell equations for the followings conversions from 01 to 06
while 07 to 15 complete the half-cell equations.

I
+256 (©) 773 N5983
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1.5,0g> to SO,
2.50;>° to SO,”
3.NO,” to NOj
4Mn?*  to  MnO,
5MnO,” to  MnO,*
6.Mn?* to  MnO%

75,065 + |

8. Mn2+ + 82082-
9.5n**  +  S,0%
10.Fe?* +  S,04%
11.CI + SO5*
12.Fe®* + SO~

13.Cr,0% + SO5*
14MnO, + SO5%
15.Cr2072' + NO,
5. Write the names of the following compounds and state their oxidation

states and coordination numbers.
Structres Names 0.5 C.N
[Co(H,0)¢]**
[Fe(CN)]*
Na,[Fe(CN)sNOJ2H,0
[Fe(CO)s

____________________________________________________________________________________________________________________|
+25i6 () 773 915983
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Structures Names 0.S C.N

[Cu(NH3),]**
[Cr(H,0)4(NH3) %
[Pt(NH3),NO,CI]?*
[CO(N H3)5SO4] Br
[Cu(NH3)4(H,0)]SO4
[Cr(HZO)G]CI
[CU(CN),]*
[Cu(NH3),(H,0),]**
[Co(NH3)e]**
[SiFg]*
[SnClg]*
H,SiFg
[Fe(CN)sNOJ
[Pt(NH3)(NO,)CIJ?
[CrClz(Hzo)]+
[Co(NH3)sBr]?*S0,>
[CO(N H3)5SO4]+BT-
[Ni(NH3)s]**
[Ag(NH3),1"
[Cu(H,0)4]**
AI4-
[Fe(CN)e]**
[Fe(CN)el*
[Zn(NHg),]**
[Zn(OH),1*
[Zn(CN)4]*
[Zn(H,0)6]?*
[Cu(H,0)e]**
[Cu(NH3),1*
[CuCl %
[NiCl,]*
[Ni(H,0)e]**
[Co(H,0)6]?*
[Co(CN)e]*
Naz[Co(NO,)g]
K3[Co(NOy)¢]
[CoCl )%
[Co(CN)6]*
[Co(NHg)e]**

END SUCCESS
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