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10.2 Inheritance

Question Paper

Course DP IB Biology
Section 10. Genetics & Evolution (HL Only)
Topic 10.2 Inheritance
Difficulty Medium
Time allowed: 20
Score: /10
Percentage: /100
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Question1
If two genes are said to be linked, whatis meant by the term 'linked'?

A.Two genes areboth atthe samelocion achromosome
B. Two genes both occupy the same chromosome
C.They areboth alleles of the same gene

D.The phenotypes of the genes are both influenced by the gender of theirowner

[1mark]

Question 2

Fruit flies (Drosophila melanogaster) have been usedin genetic cross experiments since the early 1900s. Which of the
following features of fruit flies is the least goodreason for choosing them for conducting genetic cross experiments?

A.They have a short gestation period
B.Theyreproduceinlarge numbers
C.They eat a wide variety of food

D.They have easily observable mutations

[1mark]

Question 3
Fruit flies (Drosophila melanogaster) exhibit characteristics governed by the following pairs of alleles.

M =brown body, m =black body
R=redeyes, r=white eyes
These pairs of alleles can be assumed to be unlinked.

If two double-heterozygous flies are crossed and produce 160 offspring, whatis the likely number of offspring with red eyes
anda black body?

A.90
B.120
C.30

D.10
[1mark]
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Question 4
Which discovery was first made by Bateson and Punnett in the early 20™ century?

A. Sexlinkage in Drosophila melanogaster
B.New, as-yet-unseen alleles in sweet pea plant crosses

C.Chromosomes assortingindependently

D. Non-typicalratios of offspring phenotype, at odds with Mendel's predictedratios

Question 5

[1mark]

Events in meiosis play animportant role in determining the inheritance of alleles. Which row of the table states the correct

words to name the processes being described?

The orientation of chromosomes pairingup in prophase

Chromosome are pulled towards the poles of the cellin

| anaphasel
A Synapsis Assortment
B Segregation Assortment
C Assortment Segregation
D Segregation Cytokinesis
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Question 6
Two linked genes are denoted by the dominant alleles G and H. Theirrecessive counterparts are gandhrespectively.

Which way of writing the allele combinations on theirchromosomes best displays the linkage between the two genes?

A G H
h g
B G g
H h
C G G
H H
D G H
g h
[1mark]
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Question7

Theinheritance pattern of two separate genes was investigatedin a double-heterozygous cross in watercress plants. A chi-
squared test of phenotypic ratios of the two separate genes results in a y? value of 3.5.

At a 5% probability level, the critical value of chi-squared s 7.8 for an experiment of this nature.

Which row of the table best describes a conclusion that can be drawn from this data?

Probability that the Results Are the two geneslinked?
Are Due to Chance (High /Low) (Yes/No)
A High Yes
B High No
c Low Yes
D Low No
[1mark]
Question 8
Which row(s) below give(s) correct statements about continuous variation?
I. Mostindividuals are close to the mean value of a trait, with fewerindividuals at the extremes
Il. Therearedistinct categories of the trait with nointermediate values
lll. Acontinuously variable trait tends to be regulated by multiple genes
IV. Individuals are distributed approximately evenly and the environment cannotinfluence the trait
A.lonly
B.l,llland IV
C.lland IV
D.landlll
[1mark]
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Question 9

Overtime, many dihybrid cross experiments of autosomally-linked genes in sweet pea plants (Lathyrus odoratus) have been
carried out by reputed scientists.

Which of the following best explains the presence of some non-parental phenotypes in the offspring of such crosses?
A. Crossingoverhas occurred, leading to the production of recombinant plants

B.The scientists made errors such as not cleaning the small paint brush that they used to transfer pollen grains between
plants

C.Independent assortment was disproved by Thomas Hunt Morgan so unusual phenotypes are to be expected
D. Only plants of one gender exhibit the parental phenotypes due tolinkage

[1mark]

Question10

Long hairin a species of rabbit is caused by the presence of the allele H'. These rabbits have either very long hair or
moderately long hair. The 'wild-type' short-haired rabbit possesses the allele HS. The diagram below shows the results of two
crosses involving one female and two male rabbits.

O L] O
ononoDem

Long hair . ‘
Moderately

long hair |:| O
Short hair I:l O

Which row of the table below shows the phenotypes of the rabbits with the genotypes H-H-and H-HS?

HLHL HLHS
A Longhair Moderately long hair
B Moderately long hair Short hair
C Moderately long hair Longhair
D Longhair Short hair
[1mark]
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