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INSTRUCTIONS

The exam has 20 multiple choice questions.   The answers for the multiple-choice questions must be marked on the computer graded answer sheet in PENCIL.  

FIRST, put your name and student ID number on the first page of the exam and on your computer answer sheet.  ON THE ELECTRONICALLY GRADED ANSWER SHEET, FILL OUT THE APPROPRIATE BUBBLES BELOW YOUR NAME AND STUDENT ID.   Please put your name on the last two pages of the exam. 

The exam has 20 multiple choice questions. The exam is scored with a total of 100 points.  The multiple-choice questions are worth 5 points each. 

You can choose only one answer on multiple choice questions, if more that one answer is selected the answers will be considered incorrect.  A wrong answer is scored as 0, there is no deduction of points for incorrect answers.  If you don't know the correct answer, it is best to eliminate as many of the choices as possible and to guess among the remaining answers.

You will be able to work more quickly if you mark your answers on the exam first and transfer all your answers to the answer sheet near the end of the exam period.  Double-check your answers to be sure that the transfer has been correct.   When you are not working your computer answer sheet, keep in turned face down on your desk.

The answer sheet will be considered as your definitive choice. However if you wish to make comments on a question or justify your choice you can write comments on the exam.  Mark these clearly as comments to distinguish them from scratch work. Make a note on page 1, the signature page stating which questions have comments.  I will read your comments.  

You must return the exam at the end of the examination period.

Insert your answer sheet inside your test booklet when you turn it in.

1.  At the second metaphase of meiosis 
a. Chromosomes have single chromatids and align in homologous pairs.

b. Chromosomes have single chromatids and do not align in homologous pairs.

c. Chromosomes have two chromatids and align in homologous pairs.

d. Chromosomes have two chromatids and do not align in homologous pairs.

e. Chromosomes have two chromatids and are separating to opposite poles of the cell.
2.  Incomplete dominance at a single locus

a.  always results from the mutant protein having partial function

b. results in a self-crossed population with identical phenotypic and genotypic ratios 

c. cannot be distinguished from epistasis

d. can generate a true breeding intermediate phenotype

e.  gives the same genetic ratios as 2 unlinked genes each showing complete dominance

3. If 10 pairs of genes were considered in an individual, how many different gametes can be formed if five of the gene pairs are homozygous and the remaining 5 gene pairs are heterozygous?

a. 10
b. 20

c. 32

d. 1024

e. the number of different gametes cannot be determined.

4.  A set of Neurospora mutants defective in single steps in a pathway were identified that required supplementation by compound X.  Precursors of compound X included compound Y, which could be changed directly to compound X, and compounds A and B that each could be changed into compound Y.  So A ( Y ( X






         B (
You would expect

a. some mutants would be rescued by supplementation by Y, some by supplementation by A, and some by supplementation by B

b. no mutants would be rescued by supplementation by Y

c. supplementation by A and B would rescue all the mutants

d. supplementation by A or B would rescue all the mutants

e. none of the above
5. 
The stage at mitosis where chromosomes are separated to opposite poles is
a. metaphase

b. telophase

c. anaphase

d. cytokinesis

e. prophase
6.  In a dihybrid cross AaBb x AaBb, what fraction of the offspring will be homozygous for either one or the other trait, but not both?

a. 1/16   

b. 1/8   

c. 1/4   

d. 1/2   

e. 3/8

7.  In corn the dominant C allele of the C gene is necessary for color formation in the seed; seeds with the cc genotype are white.  Bz allele leads to bronze color and seeds with the bz bz genotype are white seeded.  The homozygote cc genotype is epistatic to Bz .
In the cross:
 Bz  bz   C  c   x   bz  bz   c  c 

What would be the expected segregation ratios of the progeny?  Choose the best answer:

a.   1/4 white, 3/4 bronze
b.   1/2 white, 1/2 bronze
c.   2/3 white, 1/3 bronze 
d.  13/16 white, 3/16 bronze



e.   3/4 white, 1/4 bronze 


8.  Mendel’s first law states

a. Individuals have two identical alleles of each gene

b. related traits always segregate together into gametes

c. genes are encoded by DNA

d. alleles of a gene segregate randomly into haploid gametes

e.  dominant alleles are more likely to be transferred to the gametes

9. 
The dominant allele Cr in chickens produces the creeper phenotype (that have extremely short legs). However the creeper allele is lethal in the homozygous condition. If two creepers are mated, what proportion of the living progeny will be creepers? 
a.  1/4    
b.  1/2    
c.  3/4    
d.  2/3  
e. 100%

10. 
A maize plant of genotype C/C ; d/d is crossed to c/c ; D/D and an F1 test crossed to c/c ; d/d. If the genes are linked, and 20 map units apart, the percentage of c/c ; d/d recombinants will be 
a.  80    

b.  50  

c.  40  
d.  20  

e.  10
11. In Drosophila the trait, small wings, is controlled by an X-linked recessive allele.  A small winged female is crossed to a normal male.  If the F1 progeny are intercrossed, what proportion of the females in the F2 will be small winged?  Choose the best answer.
a. all will be small winged

b. 1/4
c. 2/3

d. 1/2
e. 3/8
12. A cross between pure breeding lines of long squash and disk squash produces an F2 generation with fruits of three shapes sorted as follows
disk shaped fruit

271
sphere shaped fruit 

173
long shaped fruit

36




480
The breeder thinks this may represent a 9:6:1 ratio, where there are 2 unlinked genes with 2 alleles. The plants with either gene as a recessive homozygote give sphere shaped fruit, the double homozygous recessive gives long shaped fruit, and any plant with at least one copy of each gene as the dominant allele gives disk shaped fruit. 
Calculate the Chi squared statistic to test this hypothesis. Choose the best answer.  The chi-squared value is between:

a.  -2 and 0

b.  0 and 1
c.  1.01 and 2
d.  2.01 and 4
e.  greater than 4
13. In a similar experiment to the one discussed in question 12, with white and red roses, but a different population size, the data gave a chi squared value of 6.12. Check the Chi squared table and choose the best answer.
a. accept at a probability of 0.05
b. reject at a probability of 0.05
c. cannot make a choice because you do not know the degrees of freedom
d. cannot make a choice because you do not know the actual sample size 

e. cannot make a choice because the null hypothesis is illogical
[image: image1.png]o

0

n
2
I
1
Is

0595

o0
0010
00n
0207
042

0616
0980
L34
1735
215

2603
3m4
3565
4
a6t

0575

o0
0051
0216
0481
083t

1237
Lo
2130
2700
3247

3816
440t
s00
5629
202

09

s
0211
0584
1064
Lot

2004
253
3490
168
a5

ss78
6304
7002
2790
s507

05

055
1386
2366
3357
asst

s
6346
7344
5343
9302

10341
113490
12340
13339
143

01

2706
4605
0231
2779
923

10645
12017
13362
13684
15987

125
15580
19812
20064
2307

005

s
091
515
9488
100

12592
14067
15507
16919
15307

19675
20
230
2685
26

0025

sou
7378
9348
1
12832

14449
16013
17535
103
20483

20
nam
2730
6119
4

001

a63s

9210
s
13217
15086

16812
15475
2000
2666
252

28
%207
768
2141
057

0005

7579
10597
1283
13360
16750

15588
018
21955
258
25188

257
2300
20819
31319
2800

af

2
I
I
is





14.   An Hfr strain of E. coli with the genotype gly+ aziR  StrS is mated with an F- strain of E. coli of genotype gly- aziS StrR. Gly refers to the amino acid glycine, azi refers to the antibiotic sodium azide, and Str refers to the antibiotic streptomycin, where S is sensitive and R is resistant. Conjugation occurs and the progeny are screened on a selective medium to detect recombinants. If you wanted to select for the F- recombinant genotype gly+aziR  StrR, you should use a minimal medium containing: 
a.
Streptomycin 
b.
Glycine 
c.
Glycine and streptomycin 
d.
Streptomycin and sodium azide 
e.

Glycine, sodium azide, and streptomycin
15.  P22 phage was used for generalized transduction by growing it on bacteria that were ala+, pro+ and tetr.  The recipient bacteria, which were ala-, pro- and tets were infected and incubated on two media: (1) minimal media with alanine, and  (2) minimal with proline.  Colonies that grew were then genotyped and the results are shown below:
Media 1 (with alanine)

Media 2 (with proline)

ala‾   tets
 84%


pro‾   tets
  37%
ala+  tets
  0 %


pro+  tets
  0 %

ala‾   tetr
 16 %


pro‾   tetr           63%
ala+  tetr
  2 %


pro+  tetr           1 %

What is the gene order and which genes are closer together?  Choose the best answer.

a. The gene order is:  pro  ala  tet;  tet is closer to pro than to ala.

b. The gene order is:  pro ala  tet; tet is closer to ala than to pro.

c. The gene order is:  pro tet  ala; tet is closer to ala than to pro.

d. The gene order is:  ala  pro tet; tet is closer to ala than to pro.

e. The gene order is:  ala  pro tet; but the relative distance between the genes cannot be determined from this data. 

16.  In mice, the genes W and D are so tightly linked that virtually no crossovers occur between them.  A dihybrid W d/w D is test crossed to a w d/w d tester.  The percentage of progeny that are phenotypically WD will be
a. 0
b. 25

c. 50

e. 75

e. 100

17.  Timed mating was carried out with the strains described below and the resulting cells were plated on the various media.  The table below summarises the analysis of these matings.

Strain A: Hfr, Strs, pro+, his+, lac+ gly+
Strain B: F-,  Strr, pro-, his-, lac-, gly-
COLONIES FROM A 0.1 ml ALIQUOT OF MATING CULTURE

                                                                 TIME


5 MIN

10 MIN.

 20 MIN. 


30 MIN.

_____________________________________________________


gly+  0

gly+  30

gly+  56


gly+ 73


lac+   0          
lac+    0          

lac+    0        


lac+    9          


pro+  4

pro+  41

pro+  63


pro+ 81


his+   0

his+   0

 
his+   6


             his+ 18

What is the order of the gly, pro, lac and his genes on the E. coli chromosome.  Choose the best answer.

a) gly, pro, his, lac

b) pro, gly, his, lac

c) pro, his, lac, gly

d) gly, pro, lac, his, 

e) gly, pro, his;  lac is likely not linked to the other three genes.

This information is needed for questions 18, 19 and 20.  

Drosophila with purple eyes,  p,  vestigial wings, v,  and black body trait,  bb, are crossed to wild type flies  p+p+, v+v+, bb+bb+, and the F1 females which are wild type for each trait are test crossed to  purple eye, vestigial winged, black bodied males.  The resulting progeny are listed below. 

p    bb   v    
322
p+  bb+   v+   
326
p+  bb   v+
  65
p+  bb   v     
  99

p+  bb+   v     
  16 

p    bb+  v+   
  95

p    bb+  v     
  63

p    bb   v+   
  14
Total 
           1000

18.  What is the gene order?  
a.   p   bb   v

b.  p    v   bb

c.  v    bb   p

d.  v    p    bb

e.  bb   p    v

19. What is the map distance between the genes that are farthest apart?  Choose the best answer
a. between 15 and 20 cm
b. between 20 and 25 cm

c. between 25 and 30 cm

d. between 30 and 35 cm

e. between 35 and 40 cm

20.  What is the interference?  Choose the best answer
a. no interference

b. close to 0.6

c. close to 0.4

d. close to 1

e. close to 1.7

