Chapter 2 - Test Bank Questions

Section 2.1 

1. Mendel’s success in formulating his fundamental principles of inheritance can be attributed to which of the following?

A. Mendel focused on the overall appearance of the plant rather than on individual traits.

B. Mendel focused on individual traits of the plant rather than on the overall appearance.

C. Mendel chose to study complex traits that result from interactions between multiple genes.

D. Mendel used an organism that grew slowly, therefore having long generation times.

E. Mendel used fruit flies to study inheritance.

Ans: B

2. If a pea plant strain is true-breeding for a particular trait then: 

A. crosses between two true-breeding plants with the same trait will have offspring identical to the parents. 

B. it will be homozygous for all genes.

C. it must be a recessive trait.

D. it is not useful for studying inheritance.

E. it only self-fertilizes.  

Ans: A

3. True-breeding, purple-flowered pea plants were crossed with true-breeding, white-flowered pea plants.  The F1 progeny all had purple flowers.  If the F1 offspring are self-fertilized, what progeny phenotypes would be expected?

A. 1 purple : 2 pink : 1 white

B. 3 white : 1 purple

C. 3 purple : 1 white 

D. All purple

E. All white

Ans: C

4. A cross of pea plants both heterozygous for seed shape and color traits, resulted in progeny in the ratio 9/16 round yellow (R_Y_), 3/16 round green (R_ww), 3/16 wrinkled yellow (rrY_), and 1/16 wrinkled green (rrww).  This result demonstrates:

A. that the alleles responsible for seed color are segregating but those responsible for shape are not.

B. that the alleles of two different genes are segregating at the same time independently.

C. that the phenotypes corresponding to seed shape are segregating 1:2:1.

D. that the alleles governing seed color display codominance.

E. More than one of the above result in a true statement.

Ans: B

5. True-breeding pea plants with inflated, yellow pods were crossed with true-breeding plants with constricted, green pods.   The F1 progeny all had inflated, green pods.  When the F1 is allowed to self-fertilize, what fraction of the F2 progeny will have constricted, yellow pods?

A. 1/4

B. 3/4

C. 1/16

D. 3/16

E. 9/16

Ans: C

6. True-breeding tall snapdragons with red flowers were crossed with short snapdragons with white flowers.  The resulting F1 progeny were all of medium height and had pink flowers.  When the F1 progeny are crossed with each other, what proportion of the F2 progeny would be of medium height and have pink flowers?

A. 1/4

B. 1/2

C. 1/8

D. 1/16

E. 3/4

Ans: A

7. Which of the following is not a type of non-Mendelian behavior?

A. Dominance

B. Semi-dominance

C. Codominance

D. Epistasis

E. Linkage

Ans: A
Section 2.2

8. Tetrads:

A. are composed of a pair of non-homologous chromosomes.

B. are composed of two pairs of sister chromatids.

C. are formed in prophase II of meiosis.

D. line up along the cell axis during metaphase II.

E. are formed during DNA synthesis.

Ans: B

9. The pair of sister-chromatids, formed by replication of a chromosome, are held together at a specific region of the chromosome called the ____________________.

A. replication fork

B. telomere

C. centromere

D. centriole

E. origin

Ans: C

10. The mitotic stage in which the chromosomes condense, nuclei disappear, and the mitotic spindle begins to form is known as ________________________.

A. prophase

B. metaphase

C. anaphase

D. telophase

E. interphase

Ans: A

11. The centromeres of sister chromatids uncouple and the chromatids separate in what meiotic phase?  

A. Prophase I

B. Metaphase II

C. Anaphase I

D. Telophase

E. Anaphase II

Ans: E

12. Hemophilia in humans results from an X‑linked recessive gene.  Which of the statements below regarding the inheritance of this trait is true?

A. Heterozygous females will exhibit a milder form of hemophilia.

B. All daughters of an affected mother will have hemophilia.

C. Carrier females will always pass the hemophilia allele to their sons.

D. Males that inherit the recessive allele from their father will exhibit hemophilia.

E. All sons of an affected mother will have hemophilia.

Ans: E

13. A woman with apparently normal health (mother) and a colorblind man (father) had a son with hemophilia and a normal daughter.  If the genes for both traits are on the X chromosome, which of the following is true about this family?

A. The maternal grandfather is colorblind.

B. The daughter cannot be a carrier for colorblindness.

C. The maternal grandfather is not hemophilic.

D. There is a 50% chance that the maternal grandfather is hemophilic.

E. The father is a carrier of hemophilia.

Ans: D

Section 2.3

14. Complete the following statement: Genes are said to be linked when________________.

A. they lie on the same chromosome

B. they lie on different chromosomes

C. they lie on the same chromosome and are less than 50 map units apart

D. they are alleles of the same gene

E. None of the above.

Ans: C

15. What observation by Morgan led to the understanding that genes were on chromosomes?

A. The inheritance of the white-eyed trait in fruit flies followed the same pattern of inheritance as that of the Y chromosome.

B. The white-eyed trait was recessive and disappeared in the F1 generation.

C. In a cross of a red-eyed female and a white-eyed male, only females in the F2 generation were white-eyed.

D. The inheritance of the white-eyed trait in fruit flies followed the same pattern of inheritance as that of the X chromosome.

E. Inheritance of the white-eyed trait was the same for female and male flies.

Ans: D

16. Calvin Bridges, an associate of Morgan’s, found further evidence that genes were located on chromosomes.  Which of the following is not a component of his study?

1.  He crossed white-eyed females (XwXw) with red-eyed males (XWY).

2.  The F1 progeny were mostly the red-eyed males and white-eyed females expected.

3.  A few rare white-eyed females and red-eyed males were observed, which he called primary exceptionals.

4.  He proposed that the rare white-eyed females were the result of abnormal chromosome number.

5.  Abnormal chromosome was a result of nondisjunction in the female fly.

A. Statement 1

B. Statement 2

C. Statement 3

D. Statement 4

E. Statement 5

Ans: B
17. Th test cross ab/ab × AB/ab is performed. The following number of progeny of each genotype are obtained: 36% AaBb, 12% Aabb, 13% aaBb, 39% aabb. What is the distance (in map units) between the two genes in question?

A. 25 centiMorgans (cM) 

B. 20 cM 

C. 15 cM 

D. 10 cM 

E. 5 cM 

Ans: A

18. Five two-point crosses involving the four linked genes A, B, C, and D were performed in yeast with the following results:

   
AB × ab:   41% AB 39% ab 9% Ab 11% aB

    
AC × ac:   45% AC 48% ac  4% Ac  4% aC

    
BC × bc:   44% BC 44% bc  6% Bc  6% bC

    
AD × ad:   48% AD 46% ad 3% Ad  3% aD

    
BD × bd:   37% BD 37% bd 12% bD 13% Bd

Which is the best map for these four genes?

A. B   12mu   A  8mu  C  6mu  D

B. B   12mu   C  8mu  A  6mu  D

C. D   8mu   A  12mu  C  6mu  B
D. A   6mu   B   4mu   C  3mu  D

E. The data suggests that the genes are not linked.

Ans: A

Section 2.4

19. Avery found that DNA was necessary and sufficient for bacterial transformation.  Which of the following experimental results support this statement?

A. Removal of DNA from S cell extracts eliminated transformation.

B. Removal of RNA from S cell extracts eliminated transformation.

C. Protein alone will cause transformation to occur.

D. DNA alone will cause transformation to occur.

E. More than one of the above is true.

Ans: E

20. In the following pathway, mutation of enzyme II would result in the accumulation of ________________ and the mutant would require ___________________ in the media in order to grow.

precursor 
(
ornithine 
( 
citrulline
( 
arginine

    Enzyme I

  Enzyme II

  Enzyme III

A. citrulline, arginine

B. ornithine, citrulline

C. arginine, ornithine

D. ornithine, precursor

E. arginine, citrulline

Ans: B 

21. Choose the answer that has the information flow of the central dogma in the correct order.

A. DNA, translation, RNA, replication, protein

B. DNA, transcription, RNA, replication, protein

C. RNA, translation, DNA, transcription, protein

D. DNA, transcription, RNA, translation, protein

E. RNA, transcription, DNA, translation, protein

Ans: D

22. As regards alleles of a gene: DNA is to genotype as ________ is/are to phenotype.

A. RNA

B. mutation

C. proteins

D. lipids

E. nucleotides

Ans: C

