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Genetics, Inheritance, and Gene Linkage
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1. When Mendel transferred male gametes from a true-breeding green-seed plant to the female
organ of a true-breeding yellow-seed plant, he referred to these original plants as the:

A. P generation

B. F1 generation

C. F2 generation

D. Hybrid generation

2. In Mendel’s initial cross between true-breeding green-seed and yellow-seed plants, what was
the phenotype of all the resulting offspring in the first filial (F1) generation?

A. All green seeds

B. Half yellow seeds and half green seeds

C. All yellow seeds

D. Wrinkled yellow seeds

3. When Mendel allowed the F1 generation of yellow seeds to self-fertilize, what was the
approximate ratio of yellow to green seeds in the F2 generation?

A. 1:1

B. 3:1

C. 9:3:3:1

D. 2:1
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4. How did Mendel prevent self-fertilization in the pea plants he studied?
A. By growing the plants in complete darkness
B. By isolating the plants in different greenhouses
C. By watering them with specific nutrients
D. By removing the male organs from the flower

5. What is defined as an alternative form of a single gene passed from generation to
generation?

A. A chromosome

B. A gamete

C. An dllele

D. A zygote

6. Mendel called the form of the trait that was masked or hidden in the F1 generation:
A. Dominant
B. Recessive
C. Homozygous

D. Recombinant
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7. An organism with two of the same alleles for a particular trait is described as:
HOMOzZygous

Heterozygous
. Polyploid
_Linked

onO®»

8. The observable characteristic or outward expression of an allele pair is known as the
organism's:

A. Genotype

B. Gamete

C. Phenotype

D. Probability

9. A bean plant has the alleles Yy for seed color. Which of the following terms best
describes the genetic makeup of this plant?

A. Homozygous dominant
B. Homozygous recessive
C. True-breeding
D. Heterozygous
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10. When alleles are present in the heterozygous state, which trait will be observed?
A. The dominant frait

B. The recessive trait
C. A blend of both traits
D. Neither trait

11. Which of Mendel's laws states that the two alleles for each trait separate during
meiosis?

A. The law of independent assortment

B. The law of genetic recombination

C. The law of segregation

D. The law of linked genes

12. Heterozygous organisms that result from a cross containing one dominant and one
recessive allele (e.g., Yy) are also called:

A. Parental types

B. Hybrids

C. Gametes

D. Mutants
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13. During which biological process do alleles for a trait separate to ensure each
gamete contains only one of the pair?

A. Meiosis

B. Fertilization

C. Mitosis

D. Self-fertilization

14. Which of Mendel's laws states that a random distribution of alleles occurs during
gamete formation?

A. The law of dominance

B. The law of segregation

C. The law of independent assortment
D. The law of probability

15. If a plant has the genotype YyRr, which of the following represents a possible allele
combination found in its gametes?

A. Yy

B. Rr

C. YYRR

D. YR
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16. Mendel’s law of independent assortment occurs because genes sort independently
during meiosis if they are located:

A. On the same section of a chromosome
B. On separate chromosomes

C. In different cells

D. Qutside the nucleus

17. When constructing a Punnett square, where are the possible combinations of the
male and female gametes written?

A. On the inside of each corresponding square
B. Across the horizontal fop edge

C. Along the vertical side edge

D. At the very bottom of the diagram

18. In a monohybrid cross between two heterozygous parents (such as Ff x Ff), what is

the genotypic ratio of the possible offspring?
A. 3:1
B. 12512
C. 1:2:1
L. 9:9:8. |
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19. How many total squares are determined to be in a Punnett square for a dihybrid

cross involving two parents that each produce four different types of gametes?
A. 4

B. 8
C. 12
D. 16

20. What is the expected phenotypic ratio for a dihybrid cross of two heterozygous
individuals (e.g., YYRr x YyRr)?
A. 1:2:1
72:3:3: 1
- D)
. 2]

21. The inheritance of genes and the prediction of genetic ratios can be compared
to the probability of:

A. Flipping a coin

B. Drawing a map

C. Measuring temperature
D. Weighing seeds
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22. How does the number of offspring involved in a cross affect the comparison
between actual data and predicted Punnett square ratios?
A. A smaller number of offspring guarantees an exact match.
B. A larger number of offspring makes it more likely the results will match the
predicted ratios.
C. The number of offspring has no effect on matching the predicted ratios.
D. A larger number of offspring makes it less likely to match the predicted ratios.

23. The combination of genes produced by crossing over and independent assortment
is called:

A. Genetic linkage

B. Polyploidy

C. Genetic recombination
D. Gamete formation

24. Which mathematical formula can be used to calculate the possible combinations of

genes due to independent assortment, where n is the number of chromosome pairs?
A. 2n

B. n?
C. 2n
D.Nn+ 2
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25. Genes that are located close to each other on the same chromosome and usually
travel together during gamete formation are said to be:

A. Recombinant

B. Segregated

C. Independent

D. Linked

26. Although linked genes usually travel together, they can sometimes separate from
each other during meiosis. What process causes this?

A. Independent assortment

B. Crossing over

C. Polyploidy

D. Self-fertilization

27. What is a drawing called that shows the sequence of genes on a chromosome and
is created by using crossover data?

A. A Punnett square

B. A phenotypic ratio

C. A chromosome map

D. A dihybrid cross
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28. According to chromosome mapping data, what is the relationship between the
distance between genes and the frequency of crossing over?

A. Genes that are farther apart have a higher frequency of crossing over.

B. Genes that are farther apart have a lower frequency of crossing over.

C. Genes that are close together cross over most frequently.

D. The distance between genes does not affect crossover frequency.

29. What is polyploidy?
A. The absence of chromosomes in a cell
B. The process of gametes uniting during fertilization
C. The occurrence of one or more extra sets of all chromosomes in an organism
D. The exchange of chromosome segments between linked genes

30. While polyploidy is almost always lethal in humans, why is it often deliberately
selected for by plant growers?

A. Polyploid plants require less water.

B. Polyploid plants produce fewer seeds.

C. Polyploid plants grow faster in cold climates.

D. Polyploid plants often have increased vigor and larger size.
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1. A
2.C
3.B
4.D
= &
©. B
7. A
8. C
©.D
10. A
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1. C
12. B
15. A
14. C
15. D
16. B
17. A
18. C
19. D
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