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1(a) (i) Complete the diagram below by filling in the missing structures.

+2 DBE +2 DBE
—> )
-4 H \\ -4 H
2 DBE
_4H 4 DBE
+2 DBE 6 DBE
-2 H +1 DBE -4H | +2DBE
-6 H | +3 DBH
+1 DBE +1 DBE +1 DBE
%
BETEE BETEE —2H X
0 DBE 1 DBE 3 DBE
—2H | +1 DBE 2 DBE —2H | +1 DBH
—2H | +1 DBE
—2H | +1 DBE
+1 DBE +1 DBE +1 DBE
ZH ZH ZH
1 DBE 3 DBE
2DBE 4 DBE

(i) Number of DBE Dame Bond has: (Circle the correct answer.)

004 005 006 007 008 009

1(b)  General formulae for:

(i) an alkene or cycloalkane (i) an alkyne

(iii) a cycloalkene (iv) a tri-alkyne

(v) hydrocarbon containing n carbons with x DBE

1(c) |Expression for the number of DBE in the hydrocarbon with formula CnHy
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1(d)  Number of DBE in:

. cubane
prismane
adamantane snoutene
1(e)
0 Number of DBE: Formula:
0 o
HO OH

croconic acid

hexaoxadiamantane

o)

dichrocephone-B

Number of DBE: Formula:

Number of DBE: Formula:
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1(f)

Zymosteryl
palmitoleate

({/\/\/\
Number of DBE: Formula:
Digitalis
CsqsH O 2

£

Number of DBE: Formula:

CiH O 2

Number of DBE: Formula:
Brevetoxin-A

W@J CioH O 2
S L

1(g) Complete the table of functional group combinations for 2 DBE.

DBE Rings Cc=C C=C C=0 |Alcohols | Ethers
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1(h) THREE keto-enol isomers of C3HgO

enol form

enol form

enol form

1(i) The structure(s) that could possibly correspond to each of the spectra:

keto form

keto form

keto form
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2(a) (i) |Electron configuration:
182 282 .. 1
(i) [Gain: Lose:
1
2(b) Empirical formula:
1
2(c) (i) Dot & Cross: (i) Angle:
2
(ii)) Structure
1
2(d) | (i) Phases:
- — — 1
P= Q= R=
(ii) Temperature: Pressure / kPa:
2
(iii) Unique property:
1
(iii) Most likey structure (tick one):
a) mixture of aluminium and chloride ions 1
b) a molecule of Mr 133.33
c) a molecule of Mr 266.66
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2(e) (i)
Equation for the formation of B:
2
(i) | Dot & cross diagram for B:
1
(ii) | Average bond energy in A:
2
Average bond energy in B:
3
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2(f)

2(9)

2(h)

(i) Decomposition reaction:

x=6,y=0
formula: pH:
x=4,y=2
formula: pH:
x=0,y=4
formula: pH:
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2(j)

Formula:

(i) Formula of anion:

(iiif) Structure of mellitic acid:

(iv) Structure of mellitic anhydride:

Formula: DBE:
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