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Question 1

In the years before 1828, a theary called 'vitalism' was widely accepted that stated that all biclogical molecules foundin living
organsms came from a vital force’ that existed inside living things and the synthesis of these molecules could not be
racraated artificially.

This theory was falsified in 1628 following the wark of & scientist called Fredenck Wohler,
Which of tha statements below was not a feature of Wohler's wark?
&, Wihbar synithesised urea artificially using siver isccyanate and ammonium chioride
B. Urea had bean thought of as a maleculs fourd in living organisms as well as ininorganic matter
C.Wihlarwas widaly idiculed far hiz theany when he first published his findings
D Wihber's research was corroborated by that of fellow scientists in the penod following his discovery

[Vmark]

Question 2

Sodum hydrogen carbonate (MaHCO:) dissaciates inte sodium iens (Ma* ) and bicarbonate long (HE O bwhen it is
dissofved. Thalatter creates an alkaline envircnment suitable forcertain ennymes and bicarbonate ions in the blood help to
pufferlactic acid during exercise

How coas water halp the production of bicarbonateions?
A, The cxygen atoms form ionic bands with bicarbonate lons.
B. The coygan atoms inwatar attract bicarbonateians.
C, The hydrogen atoms form hydrogen bonds with bicarbonateions,
O The hydhagan atoms inwatar attract bicarbonate ians,

[Vrnark)
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Question 3

Waterand methansa are both simple compounds with covalent bonds and a similar malecular mass.

In theory this should mean that they share similar chemical properties, however this is not at all the case,

The table below compares some of the features of methaneand water:

Water Methane
Malaculareaight 18 &
Latent heat of vaporisation f kl kg™ 2260 510
Specific heat capacity /Kl kg '°C! 4.2 22
Malting paint /70 o -182
Bailing point f*C 100 162

Which of the statements below correctly describes the reason for these differences in properties?

AWated is able o foim hydragen Bonds with adjacent water malecubas,

B.Mathaneforms a tetrahedral structure due to the fact carbon is able to form four covalent bomds.

. Methane has a higher enargy content in its bonds than water,

D 'Water has ahighar density than methanein aliguid state.

Question 4

Which of tha following does notraly on the specific heat capacity of watar?

A, Heat loss through evaporation of sweat
B. Enzyme function
C. Aguatic ecosystems withstanding extreme termperatura changs

Ly Hurnans living in sub-zera lemparatures
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Question 5
The formation of tha 30 shape of a globular protein relies on hydroghobic and hydrophilic interactions.

Whichof the statements below correctly describes this process?

A When paptidea bonds form, the condensation reaction raleases watar, which forms hydragen bonds with the hydrophilic
R groups of the amino acids,

B. Certaim hydrophilic amino acid R groups are able to form hydrogen bandgs with other hydrophilic armino acids R groups
on different proteins,

. Hydrophobic B groups of amino acids are repalled By the water sumsunding tha protein, forcing them into the cantre of
the protein away from thewater, and the hydrophilic B groups get pulled to the outside.

Lr. Hyaroehilic R graups ane fegalled by the weater and ane forced away inta tha centra of the 30 structung, Caus ifig] th
shaps tobe distorted,

[ mark]
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