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Section O

Question 16

(ee} Giiven the lime-independent stoichiometry.
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i(#1 Froom the information provided., the cxperimental vate cquation will be of the fonm
d=kg[Ha0:] (10}
where by 15 the expermental rale constant

The most appropriate means of determining a volue For the experinsental rate constant o
00K wosnled b tor use the integried cate cquation For a Tirst-onder reaction (a rearranged
Fovrmm o that given on the Darg Sfeet hat accompamnied U exammimation paper:

InfAly— In[A] = akgd (11}
T the present case, A represents HaCbs, and o = 2, 50 that
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Tor e this ecquation, volpes of [HaO0 ] as o fumctron of e ot 300K are negoired (3 kinetic
reaction profile).

A plot of In {Ha03:) versus time o 300 K will be a siraight line,

11 thee shope of thaz phot s determaned, o valve of the expermental rate constant, by, can be
calowlated, because

slope = =2k, (13}

(2) The experimental rate constant will more than likely bave an Arhenius-type
dependence on lemperaiure, where
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Woith the reaction condiions ket the sarme, the magnoiode of the activation energy wall
he the key factor in determining the degree of change in A and, hence, the degree of
change in the cate of reaction.

Thee ratee of meaction will merease, Simee there s a HEK se inolemperature, the seneral
‘rufe of thumb”™ may hold; in sher wonds, the rate of reaction will increase by g factor of
-3,

puestion 17
i) H—C, C=0) and “H—C=(0.

1#) The carbon atom is \.]_:l" hybridazed, Twao -s.|:-'1 arbitzals on carbaon Foom o bonds to e
two hydrogen atomes, and one carbon sp- orbital Forms a0 bond with O3, The remaining
2p orbital on carbwn forms a T orbidal with a 2p orbaral on O,

(1 HAT0 i neither octahedral nor wereahedral, Ivbas o Cs axis, anmd this s the only axis
ol symmetry, soon = 2, There are no 205 axes perpendicular o this axis. There are 2,
plancs.

H 0 belongs W the symmictry point group Oy,



