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The fruit fly, Drosophila melanogaster, has eyes, a striped abdomen and wings longer than its

abdomen. This is called a "wikd-type' fly.

Mutation hag rasulted in many variations of these features. -

Table 6.1 shows diagrams of a wild-lype fly and three ofher flies, sach of which shows one

recessive mulation,

Table 6.1 J

eyes 4 |, present
‘abdomen siriped
R - TEERivL.
wing description long leng long ort
(a) Using appropriata symbels, complete the genetic diagram below.
symbols
Lo ves presed
L2 s et
Aok, aodowen
E L Qo s ofo
parantal witheyes X noeyes
phenclypes black abdomen  striped abdomean
ee da
offspring with eyes no eyes with eyes no eyes
phenotypes black abdomen  black abdomen  siriped abdomean  striped abdomen

4

6(a)

6(b)

6(c)

6(d)
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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(b} State how you would carry out a test cross, . _
&uﬁh‘%ﬂ?ﬁ“&f&ﬂ!ﬂhﬁn?ﬂ\ﬂﬁhﬁd&%%iﬁﬁm .................
?m:tmx......m%...mm.m%gﬁk&“..J:e_ae.s.ﬁiy g

(&) A cross was carried out between a fly heterazygous for striped abég%{ﬁ gnd long wings and
a fly with a black abdomen and short wings, e || ) I
: Aol * aa -

(= RT ¥ 1]

The results are shown below in Table 6.2.

-

Table 6.2
offspring number @ ’ 340._ LI.
ah'ipe;:i abdomen | '
S 85
~ lonig wing Aa
. black abdomen
long wing o7 o Lr
striped abdomen 81 D-_ﬂ_-fu
short wing
black abdomen
short wing 8
total a3z

A mmquam;_l test (%) was carried-out on these data, '
‘Complete Table 6.3 and calculate the vajue of +2,

Table 6.3

(0-EF*
B

. "ahmma?d
number (0)

e | 852 s
7 |.82..

-1

CLI K T S A . oo | 2005
78 A3 ' ...... | Q5. . ale..
| am 332 -
2= T O
2=sur_rmf...

!

6(a)

6(b)

6(c)

6(d)
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782

ref. to independent assortment / AW ; [max 2]
[Total: 10]
EXAMINER MARK
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{d} Table &.4 shows 2 valuas,

Table 6.4 14'
babil
degrees of freedom - pre y - —
050 {oz20. |o010 |oos |ooz 001 | 0.001
3 237 |484 |625 |782 |[o84 1184 |4827

Using Table 8.4, explain what conclusions can be made about the results of the +2 test.

O\ Ak s 5. amah £ et ecl Mot 55 1. S3icont

mmxwheﬁﬂm

[2]

[Total: 18]
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;

A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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The fruit fly, Drosophila melanogaster, has eyes, a striped abdomen and wings |longer than its
abdoman. This is called a “wild-type' fly.

Mutation has resulted in many variations-of these features.

Table 6.1 ghows diagrams of a wild-type fly and three other flias, each of which shows one
recessive mutation, .

Table 6.1

eyes
abdomen _ striped black striped striped
wing description ~ long " long g shiort

e = wiifsul- cups

. & = srped, Abdemen (pomivast)

parental ' witheyes X o eyes

phenolypes black abdomen  striped abdomen

mﬁs o5 Bess X e,g:i.g

gametes  EPE)  x .'

offspri - '

mﬁ N . IEF" Is eeSs
ofgrky  wiheyss  meys  wiheys oo

phenotypes black abdomen  black abdomen  striped abdomen  atriped abdomen
[4]

6(a)

6(b)

6(c)

6(d)
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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4 Sp‘:";‘ét } MIDDLE LowW
(b} State how you would canry out a test cross.
ft fest Goss_ & camed eutusing fme heteromygous gpeets »
- ! i ! _ our
..... o s e sssbesssesssnsee [1] Mark Q6 Mark scheme
. ) (a) key to 4 chosen symbols ;
(c) A cross was carried-out between a fly heterozygous for striped abdomen and long.wings and 6(a) A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
& fly with a black abdomen and short wings. J wing length
. g leng
no eyes and black abdomen must be lower case (e, a)
The resulls are shown balow in Tabls 6.2. with eyes and striped abdomen must be upper case (E, A)
. allow ecf to max 3 if error in symbols
! © Table 6.2
. parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
offspring number F2 genotypes Eeaaeeaa EeAaeeAa; [4]
striped ﬂhi_ilm'lﬂi'l | 85 : (b) cross with, homozygous recessive / black no-eyes, fly ;
kong wing | L 6(b) A double recessive / aaee (or own symbols) / organism showing
h{ack_ab-d;:"ﬁ;_ recessive characters or phenotype [4]
kong wing g7 ©
C
striped abdomen . 81 observed expected O-E | (O-E) | (O-E)2
shaort wing number (O) | pumber (E) 2 E
black abdomen 78 86 83 3 9 0.1
short wing
" e e 87 83 4 16 0.19
total 332 81 83 -2 4 0.05
' ' 6(c) 78 83 -5 25 0.30
A chi-sguared test (x®) was carried out on these data. . 332 332 o x2=0.65;
Complete Table 6.3 and calculate ﬂ_‘lfl value of “, - : : A fractions in last column A 3 s.f. in last column [3]
Table 6.3 (d) no significant deviation from expected / difference not significant ;
- j ) _ER A (95% probability that) difference is due to chance
nmﬁgJ ﬂm} 0-E {0 -EF o EE A data is a good fit / match
. . A null hypothesis (no significant difference between O and E)
6(d)
88 g E q T R comment on significance of results
N " g B T R ‘the value' is not significant
Ly S &5 IIIIIIIIIIIII 4— _______________ ! E ___________ -1 i probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
— A X2 / results (of X2 test), less than value at probability 0.05
23] 58 . = s O . ’“’5 _______ ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
: - - ref. to independent assortment / AW ; [max 2]
[ 83 | e T e e-3° . [Total: 10]
332 332
|
0=
= TOE
2 sumof.. ©1( +0-19 + 005 + 039
) 0. 65 EXAMINER MARK
T oSO 3 COMMENTS SCHEME




< sz';‘e’t } MIDDLE LoW

{d) Table 6.4 shows %2 values,

Table 6.4
oLy (0]3) Mark sch
: ark scheme
probability Mark
degrees of freedom — —— — (a) key to 4 chosen symbols ;
050 1020 010 005|002 001 | u00d 6(a) A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
3 237 |484 |625 |782 {om4 |113¢ |1627 wing length
. no eyes and black abdomen must be lower case (e, a)
' with eyes and striped abdomen must be upper case (E, A)
Using Tabla 6.4, explain what conclusions can be made about the results of the +° tpst, allow ecf to max 3 if error in symbols
Uy fhe 005 pmbalnld AE ean Lo seen  dpat the ;{" regaft 15 far parents genotypes  Eeaa x eeAa;
LA, sokh-r b ond e TPt At T £ L. IO SO gametes Eaea x eA ea: A each gamete written twice
belows T-82 : This meons fiat- fhe Natye 15 hef chanw end pots . F2 genotypes  Eeaa eeaa  EeAa eeha [4]
Sl (b) cross with, homozygous recessive / black no-eyes, fly ;
Fignifeand s i S A A R B e m R 2 s 6(b) A double recessive / aaee (or own symbols) / organism showing
. recessive characters or phenotype [4]
C
______ ) (c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
[Total: 10]
86 83 3 9 0.11
87 83 4 16 0.19
81 83 -2 4 0.05
6(c) 78 83 5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;
A (95% probability that) difference is due to chance
A data is a good fit / match
6(d) A null hypothesis (no significant difference between O and E)
R comment on significance of results
R ‘the value' is not significant
probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05
ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]
[Total: 10]
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The fruit fly, Drosephila melanogastor, has eyes, a siriped abdomen and wings longer than its
abdomen. This is called a ‘wild-type” fiy.

Mutatlon has resulted in many variations of these features.

Table 6.1 shows diagrams of a wild-type fiy and three other flies, each of which shows one
recassive mutation,

Table 6.1

ayes .
E
abdomen
hH _
wing descriplion long lang long short
(a} Using appropriate symbols, mmﬁlete the genatlc diagram below.
_ﬁ}rmjs Fout o dﬂm‘f‘ﬁf" E Pl'
Eabo ... vecessice . € @
EEa...
ee.Pa
'E'EP" ..................
parantal with eyes X no eyes
phanatypes back abdomen striped abdomen
parantal Ee m' el fa,
genolypes
ametss  @EEO@ REORC
ofsoring — EePe ) Beaq, eepa, ceaa
offspring with eyas "no eyes with eyes no eyes
phenotypes black abdomen  black abdomen  striped abdomen  striped abdomen
- F ¥ T
[ [4]
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6(a)

6(b)

6(c)

6(d)
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;

A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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(b} State how you would carry out a last cross.

..... |

{c) A cross was carried cut between a fly hetarozygous for striped abdoman and long wings-and
a fly with a black abdomen and short wings. L'\

- Do =7
The results are shown.below in Tabls 6.2, ke > t
2 W
Table 6.2 & 2
offspring number
striped abdomen 88 '
long wing
black abdomen a7
long wing
striped abdomen 81
short wing
black abdomen 78
short wi
o T | G | en |-
total 33z ) on | Cabw
e e [cepa ceP0) ecte:

A chi-squared test (%) was cafried out'on these data.

Complete Table 6.3 and calculate the value of 32, ef B8 pﬂ’&\

Table 6.3 | en feiolee-ige 0 \a&mﬂ
nmg nm‘é} 0-E ©-gp | O3E° ﬁ,

w | 85| 2 ... |2

w |82 g te...| 2219,

81| &5 ... e U . DO B 008

LT &5 “.5_7 ....... 28 | 0 *ﬂﬂ'

332 332

=08
2. sum of... N
I 0L 13
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;

A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782

ref. to independent assortment / AW ; [max 2]
[Total: 10]

EXAMINER MARK

SCHEME

COMMENTS




(d} Table 6.4 shaws ¥2 values,

Table 6.4
- robabili
degrees of freedom P il
0.50 0.20 00 005 0.02 0.01 0001
3 237 4,64 G.25 F.a2 9.64 1134 | 1627

Using Table 6.4, cxplain what conclusions can be made about the resuits of the »® test,

............................................................................. P— |

[Tetal: 10
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(0]3] Mark scheme
(a) key to 4 chosen symbols ;
A any two lettered pairs (e.g. E/e and A/a) identified | symbols for
wing length
no eyes and black abdomen must be lower case (e, a)
with eyes and striped abdomen must be upper case (E, A)
allow ecf to max 3 if error in symbols
parents genotypes  Eeaa x eeAa;
gametes Eaea x eA ea; A each gamete written twice
F2 genotypes  Eeaaeeaa EeAaeeAa,; [4]
(b) cross with, homozygous recessive / black no-eyes, fly ;
A double recessive / aaee (or own symbols) / organism showing
recessive characters or phenotype [4]
C
(c) observed | expected | O-E | (O-E) | (O-E)2
number (O) | pumber (E) 2 E
86 83 3 9 0.1
87 83 4 16 0.19
81 83 -2 4 0.05
78 83 -5 25 0.30
332 332  x2=0.65;
A fractions in last column A 3 s.f. in last column [3]
(d) no significant deviation from expected / difference not significant ;

A (95% probability that) difference is due to chance

A data is a good fit / match

A null hypothesis (no significant difference between O and E)
R comment on significance of results

R ‘the value' is not significant

probability (of this deviation) is over 0.05 / X2 is less than 7.82 ;
A X2 / results (of X2 test), less than value at probability 0.05

ref. to critical value ; ecf reverse arguments if answer from 6(c)is over 782
ref. to independent assortment / AW ; [max 2]

[Total: 10]
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