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In tomatoes, tall vine (D) is dominant over dwarf (d), and spherical fruit shape (P} is dominant over pear shape {p). The genes for vine height and fruit
shape are linked with 30 percent recombination between them. One tali plant (1) with spherical fruit was crossed with a dwarf, pear-fruited plant. The
cross produced the following results: tall, spherical 91; dwarf, pear 119; tall, pear 38; dwarf spherical 52. Another tall plant with spherical fruit (Il) was
crossed with the dwarf, pear-fruited plaht, and the following resuits were obtained: tall, pear 23; dwarf, spherical 19; tall, spherical 7; dwarf, pear 11.
Diagram these two crosses, showing the genetic markers on the chromosomes. (15%).

a~ Whatis the genotype of plant I? (3%)

b~ What is the genotype of plant It? (3%)

¢~ Ifthe two tall plants with spherical fruit were crossed with each other, that is, | x Il, what phenotypic classes would you expect from the cross, and

in what proportions? (9%)

Genes on different chromosomes recombine with a frequency of 50 percent. Is it possible for two genes on the same chromosome to recombine with
this frequency? (5%)

Remember that experiment of mixing live IliR cells with heat killed 11iS cells obtained live IS cells. Please describe how Avery, MacLeod, and McCarty
proved that DNA is the genetic transforming material. {10%)

Indicate whether each of the following statements about the structure of DNA is true or false. (Each letter is used to refer to the concentration of that
base in DNA.) (T or F, ;& JE#) (1% each)(10%)

a~ _ A+T=G+C

by __ G/C=1

c~ __A/T=C/G

d+ __T/A=C/G

e _ A+G=C4+T
f~ __ _A=G;C=T
g ____ A=T within each single strand
‘h~  __ When separated, the two strands of a double helix are identical
i~ ___Thestructure of a DNA double helix is invariant
j~  ___Once the base sequence of one strand of a DNA double helix is known, the base sequence of the second strand canbe  deduced
RELE

a ~ amphidiploid, b - epistasis, ¢ - robertsonian translocation, d - RT-PCR, e - selection marker (2% each)
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