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Q34 (N14/P41/Q5)

(a) Fig.5.1 shows the structure of an ATP molecule.

Fig. 5.1

State two ways in which the structure of ATP differs from the structure of an adenine nucleotide
in a DNA molecule.

o ATP_has 3 phosphale asoups, DNA puceoitee.
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Q38 (J15/42/q7)
(a) All cells need ATP for energy-requiring processes in the body.

Fig. 7.1 shows the molecular structure of ATP.

(i) Name the base labelled X.
adentne.

(ii) Name the sugar labelled Y.
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(c) Explain why ATP is regarded as the universal energy currency in organisms.
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(a) The components of a molecule of ATP (adenosine triphosphate) are shown in Fig. 3.1.

phosphate groups

Fig. 3.1

With reference to Fig. 3.1, name components 1 and 2.
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b) Describe the consequences for the cell of the following statements
. Each cell has only a very small quantity of ATP in it at any one time

. The molecules, ATP, ADP (adenosine diphosphate) or AMP (adenosine
monophosphate) r&gly pass through the cell surface membrane
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Fig. 6.1 shows the structure of ATP.

Fig. 6.1
G} (8) (i) Name the nitrogenous base labelled B.

...........................................................................................................................

(b) ATP is described as having a universal role as the energy currency in all living organisms.
Q Explain why it is described in this way.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

..........................................................................................................................................

................................
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Fig. 1.1 shows the molecular structure of ATP
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Fig. 1.1
) Describe the main structural features of the molecule.
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1 (a) ATP and NAD both play important roles in respiration. Both compounds are nucleotides.

Fig. 1.1 represents the molecular structures of ATP and NAD.

Fig. 1.1

Using Fig. 1.1, compare the structures of ATP and NAD.
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1 (a) ATP and coenzyme A both play important roles in respiration.

Fig. 1.1 represents the molecular structure of coenzyme A.

Fig. 1.1

(i) With reference to Fig. 1.1, state two structural similarities between coenzyme A and
ATP.
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Q53 (M17/42/q2)

(a) During a sporting event, an athlete carries out respiration in aerobic conditions.

(i) Complete Table 2.1 to slate the pre locations within a muscle cell of glycolysis, the
link reaction, the Krebs cycle and oxidative phosphorylation

Table 2.1

process precise location
glycolysis C E ? m

link reaction maf(&_ () ﬁx m,h%

Krebs cycle 7”7 ” V4 o4

oxidative phosphorylation crf;fac O/C H)e_ fn?/n —

2]
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Q26 (N12/41/q8)

(a) Fig. 8.1 is an electronmicrograph of a section through a mitochondrion.

Name Xand Y.

@ x.CNStAC
vy ...motstx

HEUSER
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Q51 (N18/41/q6)

(a) Fig. 6.1 outlines some of the steps of glycolysis.

glucose

step 1
Y
glucose 6-phosphate
‘ step 2

v
fructose 6-phosphate

l step 3

fructose 1, 6-bisphosphate
7\
/" \_ step 4
e P

\
triose triose
phosphate phosphate

step 5

\j \J
pyruvate pyruvate

Fig. 6.1

State the precise location of glycolysis in the cell.

az.’fa[).k{.g.m .......................................................................

With reference to Fig. 6.1:

state the steps where phosphorylation occurs

HEUSER

.......................... (1]
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Q27 (N12/43/q8)
(a) Fig. 8.1 outlines some steps in glucose metabolism in mammalian cells.

glucose
NAD

reduced NAD
NAD

_— pyruvate actate

/

oxygen not available /

glucose

N

N

& glycogen
Fig. 8.1

With reference to Fig. 8.1:

(i) name the part of the cell where glucose is converted to pyruvate

cﬂ&o lagm

HEUSER

(i In a muscle cell, molecules of glucose are phosphorylated at the start of glycolysis.

Suggest why the phosphorylated glucose molecules cannot diffuse out of the cell.

tiw kig W joix SBdgh
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(b) Fig. 8.2 outlines the early stages of respiration.

glucose =
?Zi ATP | 2 NAD

6 N
glycolysis

Z;f ATP 7 reduced NAD

'
pyruvate

&
7
link
a reaction
5
<

'

N acetyl CoA

Fig. 8.2
D g

vvin reference to Fig. 8.2:

explain why ATP is needed at the start of glycolysis

HEUSER
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Q46 (J17/42/q1)

(@) Fig. 1.1 represents the link reaction.

R + coenzyme A

NAD

reduced NAD

S + acetyl coenzyme A

Fig. 1.1

&
%
&
o
<

3 With reterence to Fig. 1.1:

() name substances R and S

] ? fuvale

HEUSER
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name the two types of reaction that occur during the conversion of pyruvate to
acetyl CoA in the link reaction

. dehydgogeralom
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Q42 (J16/42/q1)

(a) ATP and coenzyme A both play important roles in respiration.

Fig. 1.1 represents the molecular structure of coenzyme A.

mercapto -
athylamine

Fig. 1.1

(i) With reference to Fig. 1.1, state two structural similarities between coenzyme A and
ATP.

. Hvee phosvht'
SINER. FIYIIRERE. oscmssssasmmsmssaiss

ribe the role of coer

HEUSER
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Q55 (J19/41/q4)

(a) The link reaction and Krebs cycle take place in the mitochondrion
T'he main stages of the link reaction and Krebs cycle are listed in Table 4.1.
They are not listed in the correct order.
Table 4.1
description of stage

acetyl group combines with coenzyme A to form acetyl CoA

citrate is formed

hydrogen atoms are accepted by NAD and FAD

| oxaloacetate is regenerated

pyruvate enters the mitochondrial matrix

&

| acetyl group is formed

acetyl CoA enters Krebs cycle

ATP is made by substrate-linked phosphoryiation

i
| pyruvate Is decarboxylated and dehydrogenaled

J acetyl CoA combines with oxaloacetate

[
K | citrate Is decarboxylated and dehydrogenated
Complete Table 4.2 lo show the correct order ol the stages

Three of the stages have been done for you

Table 4.2

correct order letter of stage

HEUSER
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Q: Compare and contrast substrate level
phosphorylation and oxidative
phosphorylation?

Ans: Similarities :
*Both involve the production of ATP.
*Both involve enjjme, ca.‘ay.ze,d seach’ons

Differences;

Substrate level Oxidative
phosphorylation phosphorylation

*It is the production of *It is the production of
ATP in the absence of ATP in the presence of
proton motive force. proton motive force.

*It occurs in cytoplasm *It occurs on the cristae
(glycolysis) and matrix of the mitochondria.

(Kreb's cycle).
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Q uestéion 1

Fig. 6.1 Is an outline diagram showing two stages of aerobic respiration.

pyruvate (3C)

stage X‘ é/.ﬂk 4«(5&”
acetyl Coon%yme A(2C)
COV Pl T~ step1

\
citrale
reduced Qw_ Y/ (6C)

) slage Y
Q| step3

reduced R\
ATP

K _ADP + Pi

: 7 A
~ Intermediate reduced Q
compounds

reduced Q*

name stage X

\in¥X. 1eaction

\l.nv Hw precise locatipn of stage Y

fochondsial Mmal¥ix

state the numbered \lvp\ In stage Y in which decarboxylation occurs

2 av)

name the type of reaction by which ATP is made during step 3

Subg|rdle [evel fhog)vhovlo

name substances Q and R

NAD o R=FAD

5]

(b) Uncontrolled cell division can lead to a cancerous tumour. Many cancer cells break down the
amino acid glutamine and convert it to a S-carbon Intermediate compound, which Is shown in
Fig. 6.1.
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Write either YES or NO in each box.

stage of respiration ATPused | ATP produced
glycolysis \/E S \} Eg

link reaction NO NO

Krebs cycle

oxidative phosphorylation
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0,
Qaes Gon 4
(a) Oxidative phosphorylation takes place in the mitochondrion.
Table 8.1 shows the different stages of oxidative phosphorylation.

The stages are not listed in the correct order.

Table 8.1

description of stage

protons diffuse through the membrane proleins into the matrix

a proton gradient is set up across the crista membrane

hydrogen atoms split into protons and electrons

energy from electron transfer is used to pump protons into the
intermembrane space

X ATP synthase produces ATP

Complete Table 8.2 to show the correct order of the stages.
Two of the stages have been completed for you.

Table 8.2

correct order letter of slage

1

2

Page 1 2
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Questdn §

Q54 (M18/42/g8)

Structures and compounds involved in respiration include:
coenzyme A
cytoplasm
pyruvate
NAD «*
outer mitochondrial membrane
carrier protein
inner mitochondrial membrane
intermembrane space of mitochondrion
ADP
acetyl group

tch each of the descriptions with one number chosen from 1 to 10, to show the correct structure
compound.

hu may use each number once, more than once or not at all.

sation of ATP synthase

transports hydrogen atoms
s ydrog -

nucleotide with a purine base =~
location of substrate-linked phosphorylation
enlers the Krebs cycle

produced by oxidation of triose phosphale
(6]

[Total: 6]
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(b) Within a mammalian cell, ATP can be produced in a number of ways, including
. substrate level phosphorylation during the Krebs cycle

. oxidative phosphorylation.
Table 7.1 compares both processes.

Complete Table 7.1

Use a tick (v') if the statement is correct or a cross (x) if the statement is incorrect.

The first row has been done for you.

Table 7.1

substrate level
phosphorylation

N statement
™
h . [l 4
enzymes are involved

occurs in cytoplasm

occurs in mitochondria

channel proteins are
involved

2R ISRy

> (c) ATP is produced in three stages of aerobic respiration.

stage

uyYu
g!ycolysns FO 7.

2w | +edued NAD
TP

Krebs cycle

oxidative phosphorylation

oxidative
phosphorylation

v

A

=

HEUSER
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Q59 (N19/43/q8)

The passage below outlines the structure of the mitochondrion.

Complete the passage by using the most appropriate scientific term(s).

The mitochondrion is found in eukaryolic cells. It is bound by a double membrane.

The inner membrane is folded to form ... C ‘ (Sf% veeks g

which increase the surface area of the membrane. Embedded in the inner membrane are the

carrier proteins of the electron transport chain and the protein complex responsible for ATP

&
production, known as gfa/[edﬁ/ﬂ('k /A]P “mer
Electron flow leads to the build-up of a large concentration of /D I’OIM e N the

intermembrane space due to the activity of the electron transport chain. The

of the mitochondrion, which contains enzymes, is the site of the

’
link reaction and the . [@J(/%

—
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L uestton &

The passage below outlines the process of oxidative phosphorylation in mitochondria.

e

amplete the passage by using the most appropriate scientific terms.
uced ....... /M,D .................. releases hydrogen atoms to cytochrome carriers.

rogen atoms split into protons and electrons and the electrons are passed from carrier to

: n(r_r.,l',nergy from electron transfer is used to pump protons into the

fﬂ/ffmgﬂb/aﬁp , SO that a proton gradient is set up across the
Spae _—

——n

_Ingey...membrane....

..... through the channel protein known as

: /W/”C"@ , Into the matrix, producing ATP. The protons
e 4
nbine with electrons and OZ £ 71 & 4 (R atoms to form water.
— /(

[Total: 6]
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Question : Outline the role of NADH in anaerobic
respiration ?

Answer:

NADH serves as the reducing agent. In anaerobic

respiration it reduces pyruvate to lactate (or ethanal to

ethanol) thereby regenerating oxidised NAD (NAD").
.M\D+ allows glycolysis to continue.

%
C9 /
&

¢ Auestion : Briefly describe why anaerobic respiration
X yroduces less energy than aerobic respiration?

J \nswer :

— Anaerobic respiration produces ATP via substrate level

GD‘,Jhos;:)hcn'ylatir:m only when compared with aerobic
respiration. In the absence of proton motive force less
energy is released in the form of ATP . A lot of energy is
still present in the energy rich molecules lactate and
ethanol.
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Question : Differentiate between aerobic and anaerobic
respiration ?

Answer:
Aerobic Anaerobic
1) Occurs in the presence of 1) Occursin the absenca_e of
oxygen and mitochondria. oxygen and mitochondria.
. 2) Aerobic respiration is a slow 2) 1t i5_2-5 times faster than
4 process. aerobic.
& 3) It produces ATP via 3) It produces ATP via substrate
w substrate level level phosphorylation only.
phosphorylation and oxidative
< phosphorylation. 4) It produces net 2 ATP
molecules per molecule of
? | 4)It produces 32 molecules of glucose.

ATP per molecule of glucose.

3 5) Pyruvate or ethanal serves as
@ terminal electron acceptor.
6) The products are:
6) The products are carbon a) lactate fermentation —>
dioxide, water and ATP. lactate + ATP

b) alcoholic fermentation —>
ethanol + 2CO, + ATP

Page 1 5
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Q40 (N15/43/q1)

(a) Yeast cells sometimes carry out anaerobic respiration.

Fig. 1.1 outlines the process of anueroblresp:rali7l in yeast cells.

pyruvate compound W ethanol

compound X compound Y compound Z

COx <&l NAD onid: NAD

Fig. 1.1

Identify compounds W, X and Y

w. Cfhanal . . . | N

X. ( |

State two differences between anaerobic respiration in yeast cells and anaerobic
respiration in human muscle cells.

 Keveysible VS crreversibl
) ﬂde/aw/yh/:w _us__.atcarbaxy/a%

(2]
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(b) Describe how anaerobic respiration in yeast cells differs from anaerobic respiration in
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(a) Fig. 8.1 outlines some steps in glucose metabolism in mammalian cells.

(i)

glucose

NAD

reduced NAD

_— pyruvate

& glycogen

Fig. 8.1

1237,

name the enzyme responsible for the conversion of pyruvate to lactate

HEUSER
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(b} Somelimes an athlete will need to carry out respiration in anaerobic conditions to produce ATP.

P Explain why the respiration of glucose in anaerobic conditions produces less ATP than in
' Lia R s _ =
L '.L| aerobic conditions.
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Q: Explain the role of ATP in active
transport?

Ans : Active transport involves the
movement of substances against the

. concentration gradient using energy in the

Z4
&

O
<
>
o
®

form of ATP and carrier pumps. ATP is
required to change the shape of the carrier
proteins. For example, the Na-K pump
transports 3Na+ outside and 2K+ into the
cell against the concentration gradient.
Anabolic reactions involve the synthesis of
large complex molecules from simple
molecules. For example the synthesis of
DNA from DNA nucleotides through
numerous condensation reactions. These
nucleotide monomers are joined via
phosphodiester bonds.
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Q:Describe the structure of ATPand the role
of ATP as an energy carrier for all living
organisms?

Ans: Adenosine Triphosphate is a phosphorylated
nucleotide with rich bonds. A molecule of ATP is

¢ composed of a pentose sugar i.e ribose, a
/A nitrogenous base i.e adenine and 3 phosphate

<
>

D v

O}

groups. ATP is water soluble and has a very small
molecular mass which enables it to have a rapid
rate of intracellular diffusion . An ATP molecule
can be hydrolysed to release energy as shown in
the equation below:

ATP+H, O0<=>ADP+P,;+30.5kJ of energy

The energy released can be used for various
energy consuming processes such as active
transport, metabolic reactions, locomotion, and
transmission of nerve impulses.
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Q: Using examples, outline the need for energy in living
organisms?

Ans: Living organisms require energy in the form of ATP for
various activities. ATP serves as the universal energy carrier.
Examples of a few processes requiring energy include:
Active transport, metabolic reactions, regulation of body
temperature and locomotion.

* Active transport for involves the movement of substances
against the concentration gradient using carrier pumps . ATP
is needed to change the shape of the carrier pump. Example:
Na-K pump.

* Metabolic reactions are composed of both catabolic and
anabolic reactions. Anabolic reactions involve the synthesis
of a large complex molecule from simple molecules. For
example: synthesis of a polypeptide using amino acid
monomers through multiple condensation reactions.

~ Catabolic reactions involve the breakdown of large complex

molecules to form simple molecules. For example : hydrolysis
of Ester bonds in a triglyceride to form 3 fatty acids and
glycerol.

* Regulation of the core body temperature requires energy in
the form of ATP. This thermoregulation is important to ensure
that the enzymes function at an optimum rate.

* Locomotion ( animals require energy for muscle

contraction ).
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Q: Outline the process of glycolysis? [ 9 marks |

Ans: Glycolysis refers to the oxidation of glucose
into pyruvate. It is an oxygen independent process
which occurs in the cytoplasm. It consists of three
steps namely phosphorylation, lysis and
dehydrogenation.

Phosphorylation ;ATP is used to convert glucose
into fructose-1,6-biphosphate.This provides
glucose with the activation energy required for
lysis.

Lysis; Fructose -1,6-biphosphate splits to form

- two molecules of triose-phosphate.

Dehydrogenation ; Each triose-phosphate
undergoes a dehydrogenation reaction to form
pyruvate. This step also produces some ATP via
substrate level phosphorylation. The overall yield
of glycolysis per molecule of glucose is 2 NADH
molecules, 2ATP molecules and 2 pyruvate
molecules.
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Q: Briefly outline the link reaction ?

Ans: Link reaction occurs in the matrix of
the mitochondria, it is an oxygen dependent
process. It involves the conversion of
pyruvate into acetyl CoA through a
dehydrogenation and a decarboxylation
reaction. The overall yield of the link
reaction per molecule of glucose is 2NADH
molecules, 2CO2 molecules and 2 acetyl
CoA molecules.

Page2 6
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Q: Outline Kreb'’s cycle?

Ans: Kreb's cycle is a cyclic enzymes controlled
process involving a series of dehydrogenation and
decarboxylation with little production of ATP. It is
and oxygen dependent process which occurs in the
matrix of the mitochondria. A molecule of acetyl
CoA(2C) combines with oxaloacetate (4C) to form
citrate (6C). Citrate undergoes a decarboxylation
and a dehydrogenation to produce alpha
-ketoglutarate (5C) which undergoes a series of
dehydrogenation and a decarboxylation to

- regenerate oxaloacetate. Some ATP is also
- produced via substrate level phosphorylation.

Dehydrogenation reactions produce NADH and
FADH2 . Decarboxylation lead to the formation of
CO2.The overall yield of Kreb's cycle per molecule
of glucose is BNADH molecules, 2 ATP molecules,
2FADH2 molecules and 4 CO2 molecules.
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Q: Outline the process of oxidative
phosphorylation?

Ans: Oxidative phosphorylation refers to the production
of ATP in the presence of proton motive force. The
process occurs on the cristae of the mitochondria. An
NADH molecule gets oxidised at the electron transport
chain releasing hydrogen atoms. These atoms split to
form protons and high energy electrons which are
picked up by the electron transport chain proteins . As
the electrons pass from one protein to another they lose
energy . This energy is used to actively transport
hydrogen ions from the matrix into intermembrane
space creating the proton motive force. The electron are
eventually picked up by molecular oxygen which serve as
the terminal electron acceptor. Oxygen get reduced to

| form water as the waste product in the presence of the
' enzyme cytochrome oxidase. The protons move back

into the matrix down the electrochemical gradient
through stalked particles. This is termed as
chemiosmosis. The stalked particles contain the enzyme
ATP synthase which combines ADP and inorganic
phosphate to form ATP. One molecule of NADH on
complete oxidation yields 2.5 ATP molecules and 1
molecule of FADH2 yields 1.5 ATP molecules, therefore
total production of ATP per molecule of glucose via
oxidative phosphorylationis 28 ATP molecules.

Page 2 8
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Question : Outline the role of A) NAD" , B)
Coenzyme A, C) Oxygen in aerobic respiration?

Answer:
A) NAD' is the coenzyme to the enzyme dehydrogenases. It

carries protons and electrons from glycolysis, link reaction
.ud the kreb's cycle towards the cristae of the mitochondria
r oxidative phosphorylation. Oxidised NAD is
¢ :generated in the process.
&
=) Coenzyme A is responsible for attaching to an acety!
© 'oup during the link reaction in the matrix of the
< itochondria. It carries the acetyl group into the Kreb's
s rcle. The acetyl group combines with oxaloacetate to form
—ritrate releasing coenzyme A.

©) ) Molecular oxygen serve as the terminal electron
acceptor in aerobic respiration. It accepts protons and
electrons in the presence of the enzyme cytochrome
oxidase to form water. In the absence of oxygen NADH is
not reoxidised at the electron transport chain thereby
causing the link reaction and kreb's cycle to stop.
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(b)

Table 3.1 shows the results of some measurements of the energy released by different
respiratory substrates and the water produced in the process

Table 3.1

| mass of water
energy released / kJ produced / g
per g of per dm?® of oxygen per g of
‘ substrate consumed substrate
| carbohydrate 17.4 20.9

respiratory
substrate

0.56
1.07
18.6 045

39.3 196
protein 17.8

()

Describe and explain the differences in energy released by the three respiratory
substrates

o (Ip) Vel(accs most cnmz;

qh no. C-H b

(3]

Suggest why more water is produced from the metabolism of lipid than from the
other two substrates

move Hadvogene avalbble [o convert
Oz o (AQ\TC'Y, e |

(i)

Page 1 6
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The respiratory quotient, RQ, is used to show which substrate is being metabolised by cells. It
can be determined using the equation below.

molecules of carbon dioxide released
molecules of oxygen taken in

Lauric acid is a saturated fatty acid found in coconuts and has a chain of 12 carbon atoms

RQ =

(i Complete the equation below which outlines the aerobic respiration of lauric acid.

CisHpiO, + NT.0, ——— 12C0, + 12H,0

(i Calculate the RQ value for lauric acid.

Show your working. Give your answer to 2 decimal places.
2z _ 0-7|
- —
0-11

BRSWEEE ocersersnmsenmemessmamasusssimnsavssonyrarayysssaes [2]
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(c) An mvestlgatlon into the RQ values of germinating maize seeds was carried out.
A sample of maize seeds was soaked in water for one hour.
* The mean RQ value of some of the seeds was then calculated and the remaining
seeds were then planted in soil.
After 12 hours, the mean RQ value of some of the planted seeds was calculated.
The remaining seeds were allowed to germinate and grow into seedlings.
After 21 days, the mean RQ value of some of the seedlings was calculated.

Table 7.2 shows the results of the investigation
Table 7.2
stage of germination and growth mean RQ

seeds soaked in water 5.6

seeds after 12 hours in the soil 0.8

seedlings after 21 days 1.0

Suggest an explanation for each of the RQ values shown in Table 7.2

seedlings after 21 days

« culstale 1 __9_1\4_!9: € o
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(d) Carbohydrates and lipids are both used as respiratory substrates
Table 7.1 shows the energy values of carbohydrates and lipids.

Table 7.1

respiratory substrate energy value/kJg™’

carbohydrate 15.8
lipid 39.4

Explain why lipids have a higher enefgy value than carbohydrates

e MOTe C-H bongs

e) Respiration can be investigated by calculating the respiratory quotient (RQ).

(i) State how the RQ is calculated.
mo les of (O, p'/oefucen'




Code: A2B-Unit 12: Energy & Respiration
Mohammad Hussham Arshad, MD

HEUSER

(c¢) The respiratory quotient (RQ) is used to determine the type of respiratory substrate,
such as carbohydrate or lipid, which an organism uses at any one time.

(i)

State the typical RQ values obtained from the respiration of carbohydrates and
lipids.

2]

Suggest what would happen to the RQ value when respiration becomes anaerobic.
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[ '
'l For a short time after exercise, a person continues to breathe more heavily than at rest to
take in more oxygen than normal.

Explain the use of this extra oxygen.
* 0K ft'ntb
wWerls  [acfale.
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Kate of Aspiration

screw clip (closed when small drop of
apparatus has been assembled, coloured liqui
before experiment begins)

capillary tubeJ

The liquid drop moves due
perforated metal to a fall in pressure as the
cage holds CO, volume is reduced, e.q.
absorbent when CO, given out is
(soda lime) absorbed by the soda
lime, and O, is taken up
by the seeds.
germinating seeds But a change
In temperature or
atmospheric pressure
might have the same
effect, and handling of the
apparatus may add heat
and change the readings.

(o)

ovexs -sechdno/ area x d

Page 1 9



=]

HEUSER

Krmperalire on
‘e Of Aesprahon

l§1§

&

Z

&

@E’

< Kafe of O, consumplion = ypte o al?

ke f 6 comumpton < e of et

D.

Q “e D
Km;'C::—:lw

Pagez O



]

HEUSER

Q’Dacw’ée, andl exphin the eﬁ-‘af‘f
/cnfemfur‘e omn The rale af rfg/m'ifu-//bn?

.ﬁﬂ//!= fespffa‘hbn € an cnjyme contolled

4 frace.cg :
C9 o ] 9

Cwi'th mcrease m /an/xmﬁre .
?

D * Kale s marimum a'/' The cy?/r‘mum
= femﬁ:mﬁn’c.

* Beyord fhe f,;,,m The rake of

k]

re y;mﬁbn ecreaces

PageZ 1



]

HEUSER

|
|
\
|
!
|

. optfmvm 2 Emp/‘o

A N

& e ereme 7 /em fem/:?re mereases e

O

¢ Linelic ene.yy of he "’,’]}”'f— ana/

> cybslrale mo lecules.

O
* fuccecs

) Jnereacec frv;umc/ of ecctul
collcions —s morve E-S complexes.
¥ fherce (ncreaces rale resf/"m ton.

* for every [0t »e /n /Emfcm/u';c -

the rafe of Mffm fion r‘auﬁﬁlv doubles -

PageZ 2



Z

O

<

>
0]
O}

]

HEUSER

Gt epa i I
|

max

|
I
|
|
|
[

m?b/'c

61-

S ¥ Beyond the ofh‘mum ,cnjjmes lose

beir fen hbry Struclare ove 1o dl.'(fu/rllbw
af oni'c bondks :;]a/w]cn bords &

h]dmfhﬂb"a bonas -
¥ g,gymes fose their active siTe whith
yeduces The vale af ﬁrmaﬁbn of &-S

Complexes .
X Hence Aealu:es #IC mfe of rcs}»'m;‘/bn

PageZ 3



]

HEUSER

Respvomesey and RQ.

) (- % cm 2min )
y .

& |

o 4emoval af soda (e

< [ g y cm j/”’”ﬂ

? .

=

=

/?Q = )%'C (o unts)

PageZ 4



Code: A2B-Unit 12: Energy & Respiration
Mohammad Hussham Arshad, MD

HEUSER

PageZ 5



Code: A2B-Unit 12: Energy & Respiration
Mohammad Hussham Arshad, MD

HEUSER

8 (a) Arespirometer can be used to measure the respiration rate of small invertebrates such as the
common woodlouse, Oniscus asellus.

Fig. 8.1 shows a common woodlouse.

Fig. 8.2 shows a respirometer.

coloured liquid

graduated tube

position of
woodlice

mesh

solution X

Fig. 8.2
() Name solution X

_____________ KO //VaOHH

(ii) The respirometer can be used to measure the effect of temperature on the rate of
respiration of organisms.

Suggest one factor that would need to be taken into account when using woodlice rather
than germi ating ge ds.

MmO bkt Of argonems




Code: A2B-Unit 12: Energy & Respiration
Mohammad Hussham Arshad, MD

HEUSER

(iii) As respiration takes place, oxygen is used by the woodlice and the coloured liquid moves
down the graduated tube.

Name the stage of aerobic respiration where oxygen is used.

ofrfb’aﬁw.../?[zos_ ...... ywhhon ...

(b) A respirometer as shown in Fig. 8.2 was used to investigate the effect of temperature on the
rate of respiration of woodlice

A student set up a respirometer containing 5 woodlice.

The respirometer was placed in a water-bath maintained at 15°C.

The respirometer was left for 10 minutes to equilibrate.

After a further 15 minutes the distance moved by the coloured liquid was measured
The volume of oxygen used by the woodlice was then calculated.

The experiment was repeated, using the same woodlice and respirometer, at 25°C

(i) The results are shown in Table 8.1.

Table 8.1

temperature | volume of rate of
/°C oxygen oxygen
used uptake

/em?® /em®min’

15 0.18

25 0.42

Complete Table 8.1 by calculating the rates of oxygen uptake at 15°C and 25°C.

(2]

(i) Explain the difference in the rates of oxygen uptake at 15°C and 25°C.
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2 (a) Define the term respiratory quotient (RQ).

three-way tap

soda lime

water-bath

cotton wool

) ! germinating
boiled seeds Y seeds

5cm®
syringe
reservoir

manometer
tube
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(c¢) Outline how this apparatus is used to measure the rate of oxygen uptake by a known
mass of germinating seeds.

) Explain why an increase in temperature from 15°C to 25°C will increase the rate of
oxygen uptake in germinating seeds.
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