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Why is it so important to be able to amplify DNA fragments when studying genes?
(A) DNA fragments are too small to use individually.
(B) A gene may represent only a millionth of the cell's DNA.
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(C) Restriction enzymes cut DNA into fragments that are too small.
(D) It is important to have multiple copies of DNA in the case of laboratory error.

The individual with genotype AaBbCCDdEE can make many kinds of gametes. Which of the

following is the major reason?

(A) segregation of maternal and paternal alleles
(B) recurrent mutations forming new alleles

(C) crossing over during prophase |

(D) different possible alignments of chromosomes.

Mendel's observation of the segregation of alleles in gamete formation has its basis in which
of the following phases of cell division?
(A) prophase | of meiosis

(B) anaphase Il of meiosis

(C) metaphase | of meiosis

(D) anaphase | of meiosis

A gene that contains introns can be made shorter (but remain functional) for genetic
engineering purposes by using

(A) RNA polymerase to transcribe the gene.

(B) a restriction enzyme to cut the gene into shorter pieces.

(C) reverse transcriptase to reconstruct the gene from its mMRNA.

(D) DNA polymerase to reconstruct the gene from its polypeptide product.

A researcher analyzes the mineral content of a particular grass and is surprised to find
substantial levels of uranium in both leaf and root tissues. The most likely explanation for
this finding is that

(A) uranium is an essential nutrient for this grass.

(B) the plant has a mutation in its active transport proteins.

(C) there is a higher than usual concentration of uranium in the soil.

(D) uranium is substituting for some other essential nutrient.

What is the most logical sequence of steps for splicing foreign DNA into a plasmid and
inserting the plasmid into a bacterium?

I. Transform bacteria with a recombinant DNA molecule.

I1. Cut the plasmid DNA using restriction enzymes.

I11. Extract plasmid DNA from bacterial cells.

IV. Hydrogen-bond the plasmid DNA to nonplasmid DNA fragments.

V. Use ligase to seal plasmid DNA to nonplasmid DNA.

A LIV, LV

B) 1, 1, V, IV, I
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© 1, 1,1V, V, |
D) 11, IV, V, I, 1l

Which of the following best describes the complete sequence of steps occurring during every
cycle of PCR?

1. The primers hybridize to the target DNA.

2. The mixture is heated to a high temperature to denature the double-stranded target DNA.
3. Fresh DNA polymerase is added.

4. DNA polymerase extends the primers to make a copy of the target DNA.

(A)2,1,4

B)1,3,2,4

(©)213,4

(D) 3,4,2

Use the following pedigree for a family in which dark-shaded symbols represent individuals
with one of the two major types of colon cancer. Numbers under the symbols are the
individual's age at the time of diagnosis.

B w&% ..
e eTe © “;%ﬁ

From this pedigree, how does this trait seem to be inherited?
(A) from mothers
(B) as an autosomal (& 74 (155 11) recessive

(C) as an incomplete dominant
(D) as an autosomal dominant

How would one explain a testcross involving F1 dihybrid flies in which more parental-type
offspring than recombinant-type offspring are produced?

(A) The two genes are closely linked on the same chromosome.

(B) The two genes are linked but on different chromosomes.

(C) Recombination did not occur in the cell during meiosis.

(D) Both of the characters are controlled by more than one gene.

A particular triplet of bases in the template strand of DNA is 5 AGT 3'. The corresponding
codon for the mRNA transcribed is
(A) 3'UCAS.
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(B) 3" ACU 5.
(C)5' TCA3.
(D) either UCA or TCA, depending on wobble in the first base.
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Which of the following is unique to animals?

(A) cells that have mitochondria;

(B) the structural carbohydrate, chitin;

(C) nervous conduction and muscular movement;
(D) heterotrophy.

What is the probable sequence in which the following clades of animals originated, from
earliest to most recent?

1. tetrapods, 2. vertebrates, 3. deuterostomes, 4.amniotes, 5. bilaterians
A5-53-52-54-1

B)5—>3—-52—>1—-4

C)5-3-4-52-1

D)3—>5—-4-52->1

Chordate pharyngeal slits appear to have functioned first as:
(A) suspension-feeding devices

(B) the digestive system's opening

(C) components of the jaw

(D) qill slits for respiration

A trend first observed in the evolution of the earliest tetrapods was:
(A) the appearance of jaws
(B) the appearance of bony vertebrae



(C) feet with digits
(D) the mineralization of the endoskeleton

35. Which of the following are the only extant animals that descended directly from dinosaurs?
(A) lizards  (B) crocodiles (C) snakes (D) birds

36.  What is the single unique characteristic that distinguishes extant birds from other extant
vertebrates?
(A) endothermy  (B) feathers  (C) an amnioticegg (D) flight

37.  Which of these characteristics added most to vertebrate success in relatively dry
environments?
(A) the shelled, amniotic egg
(B) the ability to maintain a constant body temperature
(C) two pairs of appendages
(D) bony scales

38.  One difference between cancer cells and normal cells is that cancer cells:
(A) are unable to synthesize DNA
(B) are arrested at the S phase of the cell cycle
(C) continue to divide even when they are tightly packed together
(D) cannot function properly because they are affected by density-dependent inhibition

39. Why do chromosomes coil during mitosis?
(A) to increase their potential energy
(B) to allow the chromosomes to move without becoming entangled and breaking
(C) to allow the chromosomes to fit within the nuclear envelop
(D) to allow the sister chromatids to remain attached

40. Which of the following provides some evidence that RNA probably evolved before DNA?
(A) RNA polymerase uses DNA as a template.
(B) RNA polymerase makes a single-stranded molecule.
(C) RNA polymerase does not require localized unwinding of the DNA.
(D) DNA polymerase uses primer, usually made of RNA.
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