INHIERITANCE QUESTIONS 5090 P2

O/IN18/22/Q8

(a) Explain what is meant by each of the following terms and describe one example of each:

T L T BT e B s

continuous variation. eQ

(b) Name the molecul roduction of proteins in each body cell of a human and
describe its impo I



INHIERITANCE QUESTIONS 5090 P2

M/J18/21/Q7

{a) Dafine the tsrm allsls.

(b} In mice, tha allele for black fur (B) iz dominant to the allels for white fur (b).
Twio macs with black fur wers mated to prodwce offspring, all of whach were black_

One of thesse black offzpring was then mated with a mouse with whits fur. Egual numbsre of
mica with black fur and with white fur were produced.

Complete the genetic diagram to show the pattern of inheritance in each cross.

phenotypss of first parents bldack fur

genolypee 00000 L. Lliiiioiooo i
phenoiypas bdack fur wihiiba fur



INHIERITANCE QUESTIONS 5090 P2

M/J18/22/Q7

(g} Desacribe the cause of aach of the following:

Dowmn'z syndroms,

(i}

i

Parenta, ona with blood group B and the other with blood a chibd with
blood group O V'S

The parents decids to have another child. *\

Complata the genetic diagram to show tha groupes for the ascond child of
thesa parants.

genotypes of parsmts

A
poadible gollea of child o i i e e

poceaible blood groupe of chilld .. i e
[4]

State the probability of sach of the followsing for the sacond child of thess parsntsa:

being the same sex & the fimtchild

having the same blood group asthe first child [2]

Mams the type of inheritance shown by the allelss that produce the bleod group AB.

A [1]
[Total: 10]



INHIERITANCE QUESTIONS 5090 P2

OIN17/22/Q3

An experiment was carried out to investigate the inheritance of flower colour.

In cross 1, a plant with blue flowers (plant G) was pollinated by another plant with blue flowers
{plant H}. The resulting seeds were collected and labelled ‘batch 1°.

In cross 2, plant G was poellinated by a plant with white flowers (plant J). The resulting seeds were
collected and labelled “batch 2°.

All the plants were of the same species.

Fifty seeds from each of batch 1 and batch 2 were grown and the number of plants with white
flowers was counted.

The results are shown in Table 3.1.

Table 3.1

1 {from cross 1) 12

batch number ot plants with white tlowers q@

2 (from cross 2) 27

(@) Name the dominant phenotype in this experiment ...

(b} (i) Statethe genotypes of <
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(e} In the box below, draw a genetic diagram for cross 1 (between plants G and H).

R .

[Total: 10]
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M/J17/21/Q4

Fig. 4.1 shows a Bengal tiger.

<

Fur colour in the Bengal tiger is controlied by a single gens. The domi Q of the geneg
results in orange fur. A single change in this gene produces a recegsi . Which results in
white fur in tigers with the homozygous recessive genotype.

(@ () Define the term gene. o‘

Fig. 4.1

(i State the term used to descril ange in a gens.

Y

3
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{b} Using the letters T (orange) and t (white) fo repreasnt the allstes that comtrol fur colowr, draw
a labslled genetic diagram o ahow how two figere with orangs fur may give rise to offapring
with white fur.

{c! Bengal tigers have dark atripas on thair fur.

Suggest why each of the following is

it iz mot affected by whather the fur i or whita
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OIN16/21/Q5

Complete the paragraph below by writing the most appropriate word in each of the spaces.

B oo R includes a long molecule of DMA that is divided into
sections called genes. Genes may be copied and passed on to the next generation.
Each gene may have two or more alternative forms called ...........c.cooiiiiiiiiiinnnne . One of
these forms may be ..........vviiiiiiniianinnann and the other recessive. A change in the structure
of a gene or in the number of chromosomes is called a .........ccoocoiiiiiiiiiiiinnnnn. . Chemicals

-]y |1 B A e may increase the rate at which these changes take place.
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M/J16/22/Q9

(@) With reference to the inhertance of blood groups, explain what is meant by each of tha
following tarms:

I} domnances

{Ily codominance.

(3]

(B} Explainthea differencea wa‘barnf chromosomes in a gameta and in a body call.

4]
[Total: 10]
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O/IN15/21/Q3

(@) Fig. 3.1 shows the distribution of blood groups in the population of a country.

&0
45
40
pacantage of i
population a0
with sach
blood group 25
(%) 20
16
10
5 .
0 |
A B AB
blood group q
Fig.3.1 PN 6
(I} Statethe type of variation showm in Fig. 3.1. ‘\

(1]
(Il Give a reason for your answer to part {@I).

imatahly 63 million peopk. Usa the information in
te number of people in the country that have B0

(0} The population of this count
Fig. 3.1 to calculate the
group B.

Shiowe your wo

- [2]
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(B} Table 3.1 shows the distribution of blood groups in the populatiors of four countries.

Table 3.1
it percentage of population with each blood group (%)
A B AB 0
s 23 38 10 29
T 42 10 4 44
u 26 18 =
v 36 14 4 48

i Calculate the percentage of the population of country Wthat has blood group AB.

Wirite your answer in the space providad in Table 3.1. 0 [1]
(I} Suggest why the pacantage of the population with each blood g e tha
courtries listed.

(&)} Suggest why it might ba necea
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(d} A child's mothar has blood group AB and the child's father has blood group O,

Ciraw E@ around each poasible ganotyps and blood group of the child.

genolypes e b 14 o Ep P8 1=e

blood groups A B AB L&)

‘ou may use the apace balow to work out your answear,

(J;a ;
[Total: 1]
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M/J15/22/Q4

The domirant allske for the ability to smell the scant of a particular flower iz repesanted by A. Tha
mcassive allele, which dose not allow a person to amel| the scant of the flowsar, is representsd by
A

(@) Wsingthess lstters, indicate each of the following:

{Ii the genotype of & woman who iz unable to amall the flowear
(]

(I} the po=sible allsles fourd in the gametes of 8 woman who can amall the flowear.,

(B} Fig. 4.1 represanta some allales on part of the ssx chromosomes of a woman and of a man.

§b®e

alkale

wWoman

In the space balow, draw theas allales as ight app=ar in a sparmm ceall that camies the

chromosome. 0
o™

%
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(&} Fig. 4.2 shows how the alleles on one of the chromosomes might appear in a cell taken from
somewhare elea in the man's body. Allsle B shows a mutation.

allale B

Fig. 4.2

Suggest tWo possible causes of the mutation. Qe
s O
(d) Mutated allele= such as that shown in Fig. 4.2 are usuall 8.

Usa your knowledgs of genetcs to euplain why gty discourages mamiages beatwesan
cloaahy-ralated paople.

[Total: 10]
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M/J14/21/Q6

(a) Descrbe the two forms of variation found within a natural population.

.. [5]

- 18]



INHIERITANCE QUESTIONS 5090 P2

M/J14/22/Q2

Two students performed an expenment to illustrate inhentance. They each made a “spinner’ similar
to the one shown in Fig. 2.1. A result is recorded when a disc is spun and stops with one side
nearest the surface.

(a) Complete Table 2.1, to show the
same time, on B0 separate occasi

ults if the two students spin their discs, at the

Table 2.1

number of tmes each combination of
letters is recorded

20

[1]

(b} Suggest two reasons why the results they obtained may have been different from the
expected results.

2]
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(c) Suggest the feature or stage in the process of inhentance represented by each of the
following:

(1) thE SIHBMES ...t sss bt st s en s st b enmssiesmsssean
i) e SO O TG i i s e i

i) theletiers aaithadBe: | o b e R R s
[3]

(d}) Descrbe how the students could modify their spinners and use ﬂ'lem illustrate the possible

inhentance of blood groups by children of a father who has cod ood group alleles
and a mother who is heterozygous for blood group A. E

. [8]

[Total: 11]



INHIERITANCE QUESTIONS 5090 P2

OIN13/22/Q5

Fig. &.1{a} shows sewveral members of the same speces of small mammal. Some of these
heawe white fur and some have black fur. They live in a region with wery light-coloured soil.

Fig. 5.1i{b} shows the sffect of predation by a heawk (a camivorous bird) afier several years.

representative sample several years
of emall mammals latar
- & oo
&2 mn S & L &3
& &2 o &2
E;' —— lighi-coloured soil ——1— @
Flg. 5.1(a) Fig. 5.1¢(

(d) State the term for groups of animals and plants of diflierent species li
feeding relsticnship in the same envirncnment.

(b} Explan what has happened to the small mammsl p-:pul@n tha time n
Fig. 5.1({a) and Fig.- 5.1(b}.

. —

{C) A change in agriculiural practice soil o become slightly darker.
{I) Swggestiwo genstic ch might occur in this populsticn of emall mammals.
1.
2 21
{il} E=xplain fic changes might help these small mammals to survive
El‘u?:?;n | change.

--12]
[Total 8]



INHIERITANCE QUESTIONS 5090 P2

OIN12/22/Q2

! Species D lives in a forest. Fig. 2.1 shows what can happen, over the same period of time, if
somae mambers of epecies I migrate from the forest to a desert region.

migration
speces D continues 1o I i :
live in the forest - b i
]
wariation
r
natural selsc o
K/
further ;i
L/
rall selection

apecies O has
become spacies E

Q)
%

{a) i : in oTganisms.

2]

(b} MNams the p i wvariation and nateral selection that has led to the

]




INHIERITANCE QUESTIONS 5090 P2

Mark Scheme (2018-2012) Both variants

O/IN18/22/Q8

8(a) (discontinuous)

idea of few + phenotypes / categories AW OR no intermediates ;
inherited / passed to next generation ;

genes / genetic / genotype / alleles ;

correct example (e.g. blood group, eye colour, sex, ear lobes, tongue roll) ;
bar chart / bar graph ;

(continuous)

idea of many

+ phenotypes / categories AW OR intermediates / range ; e q

genes / genetic / genotype / alleles o

+ environment ; 0‘
any named environmental factor (e.g. diet / sunlight exposure) ;

correct example (e.g. skin colour / hair colour / height / W%

normal distribution ; o

8(b) DNA / deoxyribonucleic acid ;

chromosomes / genes / alleles ; ;EQ

copied / replicated ;

passed to next generation /

gametes / egg / qn?m
oo
g

s3

M/J18/22/Q7

7(a) form / version ;

gene ;

reference to codes for / specifies production of + protein ;
reference to dominant / codominant / recessive ;
2

7(b) BB ; xBb;

B+B+B+bhb;

BB + Bb;

Bb (black) ; x bb (white) ;

B+b+b+b;

Bb + bb;



INHIERITANCEE QUEESTIONS 5090 P2

M/J18/22/Q7

7(a) 1 inherited / genetic AW ;

(Down’s syndrome)

2 mutation + chromosome ;

3 reference to chromosome 21 ;

4 one extra or 3 instead of 2 or 47 not 46 or 24 not 23 in +
gamete/egg/sperm ;

(sickle cell anaemia)

5 mutation + gene ;

6 homozygous recessive / two recessive alleles ;

3

7(b)(i) 1 lelo+ laloor BO + AO ;
2ls+lo+la+loorB+O+A+0

or gametes correct for stated parent genotypes ;

3 lals+ Islo+ lalo+ loloor AB + BO + AO + OO

or possible genotypes of child correct for stated gametes ;
4AB+B+A+0

or possible blood groups of child correct for stated genotypes ;
4 Allow any order within each marking point

7(b)(ii) (same sex)
50%/half/%2/05/2in4/1in2/1:1;

(same blood group)

25% / quarter / ¥4/ 0.25/1in4/1:3;

2

7(b)(iii) codominance / codominant ;

O/N17/22/Q3 @
3(a) blue ;

3(b)()) (G) Bb / heterozygous ; 0

(H) Bb / heterozygous ;

(J) bb / homozygous + recessive ;

3(b)(i) G+H;

3(c) 1 parent genot
2 offspring géoty

s / gametes correct from G and H in (b)(i) ;
rrect for parent genotypes / gametes ;

3 offspring phefiotyp ect for stated genotypes ;

4 genotype / pheno atio correct ;

5 correct use of the terms gamete + genotype / phenotype ;

M/J17/21/Q4

4(a)(i) section of / made of / piece of + DNA / chromosome ;
controls production of one protein ;

may be copied ;

unit of inheritance / passed on to next generation ;



INHIERITANCEE QUEESTIONS 5090 P2

4(a)(ii) mutation ;

4(b) Tt + Tt;

t+1;

tt;

tt offspring clearly indicated as white ;

3 - labels on genetic diagram correct ;

A parent / offspring / gamete / genotype / phenotype
4(c) (unaffected by fur colour)

(controlled by) different gene(s) ;

(unique to each individual)

alleles ;

(as a result of) mutation(s) ;

meiosis AW ;

different combinations (of alleles) ;

reference to some may be homozygous / heterozygous ;
reference to codominance ;

O/N16/21/Q5
5 chromosome ;
allele(s) ;
dominant ;

mutation ;
radiation / named radiation / radioactivity ;

M/J16/22/Q9

9 (a) (i) 1. allele(s) ;
2. responsible for a

character(istic) / trait ; 0
3. only one needs to be

present / reference to Q
heterozygote AW ; z

4. for the character to app
expressed (in phenotype) A

5.eqg.l

Al

o+group A/1®
gl «:‘Qb
o+ group

B/l

al

8+ dominant to |

o,

A A, B, O instead of |
A, |

B, |
o

[max 3]

(i) 1. two alleles ;

2. neither being recessive / (equally)
dominant ;

3. both have an effect / are
expressed / phenotype

intermediate ;
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4. reference to heterozygote AW ;
5.1

Al

B

/ AB ;
[max 3]

(b) 1. number of chromosomes in a

gamete is half those in a somatic
or body cell ORA / one versus two
sets of chromosomes ;

2. correct use of the terms haploid +

diploid ;

3.46v. 23;

4. gametes / haploid cells are the
result of meiosis / reduction
division ;

5. somatic / body cells occur

in / produced by mitosis ;

6. (diploid) number restored + at
fertilisation ;

7. each parent has equal share in
genotype of offspring AW ;

A sex cell = gamete / one named
gamete

[max 4]

Q

&

®

O/N15/21/Q3

3 (a) (1) discontinuous ; [1]

O

°
o

(i1) no intermediate values / distinct / separate categories ; [1]

(i) (63 /100) x 10 ;

6.3 million / 6 300 000 / 6.3 x 106 ;
(2]

award 2 marks for correct

answer alone

O
@0

Cl
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(b) () 4 (%) ; [1]

(1) ref. alleles / genes ;

each person has two (for blood group) ;

different (allele / gene) frequency in different populations ;

ref. inbreeding (of separate groups) AW ;

[max. 2|

A example of inbreeding e.g.

geographical 1solation / culture

(c) blood transfusion / tissue (A blood donor) / organ transplant ;
clotting with ref. to blood / prevent rejection 0
to check paternity ; q
[max. 2] v é

A if ref. 1s to donor or recipient

- o

(d) IAIo + IBlo ;

‘o °
12 Qeo
Q’é

09 1

M/J15/22/Q4%

4 (a) (i) |aa; 1]
(ii) | a/A; [2]
A
(b) chromosome with 2 alleles drawn ; [2]
the same two alleles as in Fig. 4.1 ;
Y>
(c) Ig ref. to inheritance 2]
radiation or type named ; e.g. uv, gamr a, alpha
chemicals or mutagenic chemical e.g. mustard gas, benzene, tar, etc.

named ;




INHIERITANCEE QUEESTIONS 5090 P2

(d)

1. parents with normal

phenotype / appear normal / do not
have mutational condition ;

2. heterozygotes / carriers of
recessive allele ;

3. greater chance (correctly
qualified) ;

4. children + inheriting 2 recessive
alleles / being homozygous ;

5. suffering from mutational
condition ;

M/J14/21/Q6

6 (a) continuous variation ;

gradual change / range ;

between extremes ;

genes + environment ;

discontinuous variation ;

few and distinct differences ;

controlled by genes alone ;

any correct example of one or the other correctly linked®;

(b) some variations are advantageous ;0

competition ;
in the organism’s habitat / enviro

organism survives / differenti
breeds / reproduces ;
passes on the advantage / beneficial gene / allele ;

over many generations / ref. time ;

continuous ag t to the changing environment ;
evolution / patdral on /AW ;

changes that result f environment not so important ;

M/J14/22/Q2
2(a)

combination of letters

on each occasion
number of times each
combination of letters is recorded

A and A 20
A and a 40
aand a 20

[1]
(b) expected are theoretical or statistical / spinning is random or
due to chance ;
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disc poorly made / toothpick doesn’t pass through middle / AW;
error in counting ;

[2]

Ig wind / force of spin

A ‘i’ is random

(c) (i)

(ii)

(iii)

parents (cells) / genotypes / gonads or both named ;

meiosis / reduction division / gamete (formation) / fertilisation ;
genes / alleles / chromosomes / gametes ;

3]

R genotype

(d) Correct alleles, A, B and O (with or without |) ;

one disc with A and B and one disc with A and O ;

each disc with correct numbers of alleles, i.e. 3 for discs
given in question ;

representing father and mother ;

spin several / many times ;

results recorded / counted ;

O/N13/22/Q5

5 (a) biotechnology / fermentation / culturing; 1
(b) to control / lower / the temperature; 1 A maintain
(c) enzymes;
prevention of denaturation / destruction / prexvents death of fungus /
microorganism / bacterium;
optimum / best / better / + for growth / reproduection;
high(er) yield; 2 %
(d) any ref. sterile;
(H) for introduction of microorgani
and food / nutrients / culture I
e.g. amino acids / protein / hydrates or named;
(J) for introduction of aif / oxygen;
bubbles / large surface area (as O passes through grille) / sparger;
for respirationig,

*

amed;

O/N12/22/Q2 «

2 (a) genes / mutati named common mutagen;
environment / habitat / named environmental factor; [2]
(b) evolution / speciation; [1]

(c) different/changed environment;

mutation(s);

variations + advantageous AW / better adapted;
survive;

reproduce / passed on;

cumulative effect / over many generations;

leading to change in phenotype / appearance / or e.g.; [Max 4]
(d) difference in genes/DNA,;

difference in chromosomes;

ref to problems with fertilisation;

no sexual attraction / incompatible;

geographical separation; [Max 2]



