F212: Module 1: Biological Molecules
From June 2009-January 2013

Mark schemes

(a) describe how hydrogen bonding occurs between water molecules, and relate this, and
other properties of water, to the roles of water in living organisms

(b) describe, with the aid of diagrams, the structure of an amino acid,

(c) describe, with the aid of diagrams, the formation and breakage of peptide bonds in the
synthesis and hydrolysis of dipeptides and polypeptides;

(d) explain, with the aid of diagrams, the term primary structure;

(e) explain, with the aid of diagrams, the term secondary structure with reference to hydrogen
bonding

(f) explain, with the aid of diagrams, the term tertiary structure, with reference to hydrophobic
and hydrophilic interactions,
disulfide bonds and ionic interactions;

(g) explain, with the aid of diagrams, the term guaternary structure, with reference to the
structure of haemoglobin;

(h) describe, with the aid of diagrams, the structure of a collagen molecule,

(i} compare the structure and function of haemoglobin (as an example of a globular protein)
and collagen (as an example of a fibrous protein);

(i) describe, with the aid of diagrams, the molecular structure of alpha-giucose as an example
of a monosaccharide carbohydrate;

(k) state the structural difference between alpha- and beta-glucose;

(I) describe, with the aid of diagrams, the formation and breakage of glycosidic bonds in the
synthesis and hydrolysis of a disaccharide (maltose) and a polysaccharide {amylose);

(m) compare and contrast the structure and functions of starch (amylose) and cellulose;

(n) describe, with the aid of diagrams, the structure of glycogen;

(o) explain how the structures of glucose, starch (amylose), glycogen and cellulose molecules
relate to their functions in living organisms;

(p) compare, with the aid of diagrams, the structure of a triglyceride and a phospholipid;

(q) explain how the structures of triglyceride, phospholipid and cholesterol molecules relate to
their functions in living organisms;

(r) describe how to carry out chemical tests to identify the presence of the following
molecules: protein (biuret test), reducing
and non-reducing sugars (Benedict’s test), starch (iodine solution) and lipids (emulsion test);

(s) describe how the concentration of glucose in a solution may be determined using
colorimetry
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Mark Scheme

January 2013

Question

Answer

Marks

Guidance

4

(@)

(contains) all.of the / every [ each , nutrient(s) / food
groups / components / constituents

or

{contains the), nutrients / food groups / components /
constituents, needed for health

or

(contains) fat and protein and carbohydrate and minerais
and vitamins ( and , fibre / roughage , and water) ;

in correct / right / suitable, proportions / amount / quantity /
level ;

2

IGNORE factors / things , as AW for nutrients
IGNORE refs to energy

IGNORE ‘adequate / sufficient / enough’ as this implies
minimum

IGNORE ‘balanced’ as this is part of the term they are
defining

IGNORE ‘match consumption with use’
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F212 Mark Scheme January 2013

Question Answer Marks Guidance

4 | (b) | (i) 3 Mark the first answer on each prompt line. if the answer
is correct and an additional answer is given that is incorrect
or contradicts the correct answer then = 0 marks

IGNORE ‘energy source’

1 | membranes ; 1 ACCEPT "phospholipid bilayer’
2 | absorption of fat soluble vitamins ;

3 | electrical insulation / insulation of , neurones / nerve 3 ACCEPT insulation in context of myelin / Schwann cells
cells / axons ;

4 | (thermal) insulation ; 4 IGNORE refs to thermoregulation

5 | protection of organs ; 5 IGNORE ‘protect cells / padding’

6 : (source of) (steroid) hormones / named steroid 6 e.g. testosterone, oestrogen, progesterone, aldosterone ,
hormone / named group of stercid hormones ; glucocorticoids, androgens

7 | (source of) cholesterol / LDL / HDL ;
8 | waterproofing / skin suppleness / sebum ; 8 ACCEPT ear wax
9 | source of vitamin D ;

10 | buoyancy ;

13
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Question
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Marks

Guidance

4

(b) | (i)

(leads to) increased / AW , cholesterol / LDL ;

cholesterol / fat , deposited , in arterial walls / under
endothelium ;

increase risk of / leads to , atherosclerosis / atheroma
/ plaque formation ;

narrowing / blocking , of artery [umen ;
increased risk of / leads to , CHD / angina / stroke /

hypertension / high blood pressure / heart attack /
myocardial infarciion / gallstones ;

3

1 IGNORE ‘low density lipid’
1 IGNORE cholesterol unqualified. Answers must imply that
the level of cholestero! (in the body) is raised

2 ACCEPT 'LDL deposited in arterial wall’
2 ACCEPT epithelium / lining , as AW for endothelium

3 ACCEPT ‘causes atherosclerosis’

4 ACCEPT ‘sticking out into artery lumen’

5 DO NOT CREDIT if candidates think the C stands for
‘chronic’

5 ACCEPT mis-spellings of ‘coronary’ which cannot be
confused with chronic

5 ACCEPT ‘causes heart disease’

5 {GNORE diahetes / arthritis as directly related to obesity

14
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F212 Mark Scheme January 2013
Question Answer Marks Guidance
4 | (c) 4 | Award one mark per correct row. CREDIT any correct (pair
of) statement(s) in each row regardless of other information
2 max for differences
2 max for similarities
IGNORE molecule / group
. . . IGNORE ‘hydrocarbon / hydrophobic / lipid , tail’ the first
3 fatty acids 2 fatty acids | ; time it is seen but ECF if used as a synonym for ‘fatty acid’
in both difference and similarity
3 ester bonds | 2 ester bonds | ;
absence of presence of | , IGNORE molecule / group
phosphate phosphate | * DO NOT CREDIT if an incorrect element stated
{contain) glycerol ;
(contain) fatty acids ;
{contain) ester bonds ;
ACCEPT 'C, H and O atom?’
(contain elements) CHand O | ; DO NOT CREDIT molecule / group
4| (d) | () |emulsion (test); 1 | ACCEPT ‘emulsification / white emulsion / Sudan Il
IGNORE refs to translucent grease mark test’

15




F212 Mark Scheme January 2013
Question Answer Marks Guidance
4 | (d) | (i)) 3 | Max 2 if step 1,2 3 are in different sense order but IGNORE
emuision test any ref to shaking after adding water, i.e. 1, 2, 3, 2.
1 add, ethano!/ alcohol , (to sample) ;
2 shake / stir / agitate / mix thoroughly / AW ; 2 IGNORE ‘mix’ ungualified
2 not dependent on correct chemical in mp 1
3 add (to) water ; 3 not dependent on correct chemical in mp 1
If candidate is clearly describing Sudan IIf test
5 mix sample with water ;
6 add Sudan Il (stain) ;
7 shake / stir / agitate / mix thoroughly / AW ;
If candidate is describing translucent grease mark test
AWARD one mark only ;
4 | (d) | (i) | (mixture) turns, cloudy / milky / white ; 1 DO NOT CREDIT ‘precipitate’
ACCEPT ‘red layer floating to top’ if Sudan iil test has been
described in part (i)
ACCEPT ‘translucent stain is permanent / AW’
Total 17

16




January 2013

F212 Mark Scheme
Question Answer Marks Guidance
6 | (a) monosaccharide(s) ; 1 ACCEPT phonetic spelling
6 | (b) | () | identical o diagram of B-glucose with 2 A correct diagram as shown below = 2 marks

inversion of OH and H on any one carbon atom ;

correct inversion of OH and Hon 1% C ;

CH,OH

i
ACCEPT displayed formula for CH2OH etc

If the candidate has drawn a-glucose upside down = ¢

marks

23




F212 Mark Scheme January 2013
Question Answer Marks Guidance
6 | (b) | {ii 2 Answers need a feature plus an explanation of how the
feature helps the function
soluble so can be (easily) , transported / carried 1 ACCEPT soluble so is able to , react / AW
{(around arganism) ; 1 ACCEPT description of solubility in terms of chemical
properties linked fo transport or reactivity
small (molecule) so can , be transported / diffuse ,
across (cell) membranes ;
easily / guickly , respired / oxidised / broken down , 10, 3 DO NOT CREDIT ‘hydrolysed’
release energy / produce ATP ; 3 pO NOT CREDIT ‘easily broken down {o provide energy
for respiration’
3 DO NOT CREDIT ‘easily broken down to produce energy’
molecules can , join /AW , to produce , (named) 4 IGNORE ‘used to form glycogen’ without idea oi
disaccharides / (named) polysaccharides ; molecules , bonding / joining / condensation
6 | (c) 3 | AWARD making points from suitably labelled diagram
part of nucleatide ;
bonded / joined / attached , to (named) base and 2 IGNORE ‘made up of
phosphate ; 2 DO NOT CREDIT answers which state incorrect bond
2 IGNORE 'phosphate molecule’
phosphate (joined) to C5 (and C3)
{ base {joined) to C1 ;
(deoxyribose is part of) backbone (of DNA) ;
idea of linking with (second) phosphate on adjacent
nucleotide ;
nucleotide is , monomer / repeating unit , of DNA / & ACCEPT 'DNA formed from a chain of nuciectides’
polynucieotide ;
|
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F212 Mark Scheme January 2013
Question Answer Marks Guidance

6 | (d)| (i) 3 Mark the first answer on each prompt line. If the answer
is correct and an additional answer is given that is incorrect
or contradicis the correct answer then = 0 marks
Candidates may identify the error or correct the error
If nothing is written on the answer lines, ACCEPT a clear
indication on the boxed list of which statements are incorrect

1 | a-glucose / B-glucose ; 1 ACCEPT b /B for ‘f’
2 | some / no , 1-6 bonds
or
only 1 —4 bonds ;
3 | condensation / hydrolysis ;
4 | branches / straight chain ;

6 | (d) | (i) 1 Mark the first answer. If the answer is correct and an
additional answer is given that is incorrect or contradicts the
correct answer then = 0 marks

glycogen / amylopectin ; IGNORE starch
DO NOT CREDIT if spelling could be confused with another
molecule, e.g. glucagon
Total 12

25
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F242 Mark Scheme June 2011
Question Expected Answers Mark Additional Guidance
3 (a} | {D) Mark the first answer for each letter. If an additional
answer is given then = 0 mark

D;

Aj

F;

3
3 (a) | (i) Mark the first answer for each letter If an additional
answer is given then = 0 marks

B;

E;

F 3

Fi

4

3 {b) 1 ! insoluble ;

2 | does not, change / affect , water potential / W , of cell ; 2 ACCEPT osmotically inactive / AW

3 | can be, broken down / hydrolysed / built up , 3 Answers must contain the idea of ease or speed

quickly / easily ; of breakdown
IGNORE broken up

4 | lots of branches for enzymes to attach ;

5 | compact;

6 | (therefore) high energy content for mass / energy dense

I AW ; Answers must imply density, e.g. 'it is compact
3 max and so stores a lot of energy’ = 2 marks
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F212

Mark Scheme

June 2011

Question

Expected Answers

Mark

Additional Guidance

3

(c) | (i)

a /alpha , giucose ;

Mark the first answer. If the answer is correct and
an additional answer is given that is incorrect or
contradicts the correct answer then = 0 marks

ACCEPT ‘d

{c) | (iD)

1 | respiratory substrate / used for respiration ;

2 | source of / releases / provides, energy ;

3 | formation of ATP ;
4 | conversion into named compound ;

1 max

Mark the first answer. If the answer is correct and
an additional answer is given that is incorrect or
contradicts the correct answer then = 0 marks

DO NOT CREDIT any answer that clearly states that
glucose is energy, makes energy, produces energy
or creates energy

1 ACCEPT used in respiration
ACCEPT ‘releases energy for respiration’

2 IGNORE used for energy
4 e.g. starch / cellulose / polysaccharide /

disaccharide / glycogen / protein / lipid / sucrose /
maltose / fructose / fat

(c) | (iii)

Mark the first answer. If the answer is correct and
an additional answer is given that is incorrect or
contradicts the correct answer then = 0 marks

ACCEPT F
IGNORE triglyceride / fat / lipid / haemoglobin
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F212

Mark Scheme

June 2011

Question

Expected Answers

Mark

Additional Guidance

3

(d)

a [ alpha , glucose

B/ beta , glucose

1,4 and 1,6-glycosidic
bonds
or

1,6-glycosidic bonds
present

1,4-glycosidic bonds (only)

or
1,6-glycosidic bonds

not present

branched

not branched [ linear /
straight

no , fibres / fibrils

fibres / fibrils

granules

no granules

all glucose units in same
orientation

adjacent glucose units in
opposite orientation

Comparative statements must be made on the
same line

Award 1 mark for each correct side by side
comparison. ALLOW two valid comparisons in the
same pair of boxes, e.g

a-glucose in a branched | f-glucose in a straight
chain chain
= 2 marks

ACCEPT ‘a’ and ‘b’

ACCEPT helical / spiral / coiled vs linear / straight
DO NOT CREDIT g-helix
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