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Questíon 7

Ttre rate of respiration of an organistr can be calculated frou Ehe changes in
the quant,ities of carbon dioxide (COz) or oxyten (0r) in a closed sysEeo, per
uniE of tine. The volune changes of the gases are recorded in a piece of
equipoent called a voluneEer. As COz a¡rd 02 are gasesr a correction factor
has to be applied for the changes in Eenperature and atnospheric pressure that,
occur during the experinent,. A separate piece of equipoent,, called a
t,hernobarooeter, is used t,o provide this correction factor.

An experiment, br¿rs perforoed to deteroine the rate of respirat,ion of sotre
gerninat,ing seeds, Two voluneters were used sinultaneously, voluneter A with
t,he seeds and a C02 absorber and voluoet,er B with the seeds only. The changes
in the volune of the gases, expressed in nicroliEers (ug), were recorded in
the following tab1e.

Tín.e/
ninutes

Voh¡¡e changes ( pC )

Ttrer"oobarooe ter
Voluoeter A Voluneter B

obsen¡ed correc ted obsen¡ed corrected

0 0 0 0

2 2 L5 2

4 q -30 3

6 5 -45 5

I 9 -60 10

10 10 -74 10

coh.¡^an
1

coh¡nrr
2

colunn
3

colunn
4

coluo¡t
5¡

(a) 0n the graph paper provided, plot a
for the .thernobaroneter and volu¡eter

grapb showing the volume changes
A ( colu¡n 1 and 2) .

( 2 natks)
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(b) Cooplete the data teble for voluaeter
ther"oobarrooeEer corsection factor and
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A a¡.rd voluoeEer B by applying the
cooplet,ing coluuns 3 and 5.

(2 natks)

(c) Hor rould you deteruine the
¡inutes of Ehe experioenB?

total carbon dioxide produced in the 10
(2 natks)

(d) Deteroine the anount of oxygen used ln volu¡eEer A between 6 oinutes
and 8 nl.nutes. Shor youa calculatlon . ( 7 natk)

(e) Uslng thfs inforoatÍon,
an hour by these seeds
calculetion.

calculate hor nuch oxygen 
'wou1d be consuned in

r¡nder tl¡ese experinental conditions. Shot¡ your

( 1 natk)
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( f ) Calculate Ehe ¡"espirator? quoElent, (Ra) for these seeds.
(2 aatks)
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Question 2

John a¡rd his wife Mary shor normal skin piguentation. John is t,he son of a
noroally piguented lather and an albino oother. Mary is the daughter of a

noroally piguent,ed trother and an albino f ather.

John and Mary have t,hree children: two sons, Peter and PauI , and one daughEer,
Susan. Peter is an albinc. but, PauI and Susan show noroal skin pigroentat,ion.

( a) Show inheritance of albinisa in this fanily by drawing a Pedigree
Chart . ( 1 natk)

Is albiniso dominanc or recessive? ( 1 natk)(b)

(c) Show the possible genotypes
appropriately chosen s¡rnbols
piguentation" and'albinÍso"

of John, lrlarv and their son Pecer. Use

Eo represent, the alle1es for "nornal skin
( S morks)

(d) l{hat is the
albino son?

probabi 1i ty
Sq your

that Mary and John will have another
calculaEions. ( 2 morks)



(e the inforrat,ion given
oother a¡rd John' s f,ather?
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ca¡r you deterrine the
E¡«plain your answer.
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genotype of }lary' s
( 1 natk)

(f) tthat ls the probability of
Eaary an albino na¡r? Shor

Susa¡r havl.ng albino children if she r,ere to
your calculation. (2 natks)


