Question 3
This guestion carries 22 per cent of the marks for this
azzigrmend, and tesis Learning Cwicomes T and TR-21 of

Boak &

MMuch of this guestion s concemed with material m the
CD-ROM program The fnert Pair Effect, which appears on
one of the CD-ROMs for Book 9. You will need to use
the mformastion in Table | in answering the ques-tion.

Talde T The mm of the first bwe ionizstion encrgics for some
Lircasp [ elements and for dee clomemte of the sinc group

Elerment f+ 1y Ebement el
kI mwel ! kJmnl-t

Ln 1735 n Xha4

e 1613 O 2405

Bu 1468 Hg 2817

Ra 1488 112 1325

The pairs of elements Ca'Fn. So'Cd. Ba'He and Ral'l12
occur in the same Period of the Periodic Table. In cach
casg, the first élement of the par 15 i Group 11, and the
second i in the zine group.

(a) (& orarks) Table | shows (he sums of the first two
ionization energies for these elements, "What fctor is
mainly responsible for the increases in the quantity f; + /4
from the Group 1 clement o the i:!-u:mén of the zinc
group, across o Period? Explam why the increase is much
s pween barfom and mercury than between either
d zinc, or sirontium and cadmiom

ib) (& &kﬂ Although isotopes of element 112 have
been made, nothing is knewn abou is chemistng, The
value for the sum of the first two onistion energies for
chement 112 has been calculated by relativisfic quaniem
mechanics. Explain why the increase in [y + J; between
radivm and clement 112 is much larger than that between
bariwm and mercury,

(el 06 marks]) In most Groups of the Penodic Table, the
endency 15 for the ionization energies to decrease down
the Group. However, among the heavier clements of
Groups 1Y frcreares are observed. Explain how such
increases can be connected with the following obser-
vations:

(11 When botling tubes containing the dioxides of tn and
lead are heated with a Bunsen burner, only one of the
digxides decomposes.

(i) When mdium and thallium metals dissolve in o diluce
sulfuric acid, hydrogen iz cvolved, and the aqueous ions
of indium and thallium that are produced have different
charges.

raestion 4

This qurestion carvies {2 per-ocent of the marks jor &,
aszigrmretd, and fests Leavning Owicomies 2, A and 3 of
Book 10 Poart [

(a) (2 srarks) Draw a diagram showing the bonding in
the carbonyl group, and identify the tvpes of bond
vl wed,

(b} {7 marks) Much of the reactivity of the carbonyl

group. is due o the polarily of the C=0C bond. Which
atormn is slightly positive and which is slightly negative?

(c) [ marss) Give one specific example of a reagent that
will attack the carbon atom in a carbonyl group, and one
reazent that will attack its oxygen atom,

{d) (2 mrarks) ldentify the two reazents for the following
Lrans formation:
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{2} (2 marks) What is the product of Beaction 27 Draw
the structure of U product,
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Question 5

Thix question corries T3 per cent of the marks for this
cissignment, and tesiy Leoaralng Chalcomes A, 3, 6, 7 and &
of Bk T Pard 1.

(a) (& margs) Consider the swnthesis of Compound 6
from Compound 5:

L8] HO CM
% %E
L—H qu

(3}

(1Ph CPh

{i) What class of compound 1= 67 (The IUPAC name is
nik requered. )

(i1} Using curly arrows, draw & mechanism to show how
6 i formed from 5,



