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EXAM 1         BISC 4A 
P. Sengupta         2/14/07 
 
TOTAL of SIX questions. 100 points.  
 
QUESTION 1. Circle the correct answer(s)- there can be more than one correct 
answer for each question. Points will be deducted for each wrong answer. 4 points 
each – total of 40 points. 
 
1. In humans, brown eye color (B) is autosomal dominant to blue eyes (b). A brown-eyed 
man mates with a blue-eyed woman and they have three blue-eyed daughters. What are 
the possible genotypes of the man and the woman? 
Woman can only be bb; Man can be BB or Bb. But if man was BB, then all children 
would be Bb which they are not. So man has to be Bb. 
 C) Bb and bb 
 
2. For X-linked rare recessive genes, 
 A) more males than females exhibit the trait 
 B) all of the sons of a homozygous mother will exhibit the trait 
Mom is XiXi (say). So all her sons will get the Xi allele and will exhibit the trait. 
 
3.  If a dominant allele shows a penetrance of 50%, then 
 A) half the individuals who have the allele show the trait 
 
4. During which of the following stages of the cell cycle would the chromosome consist 
of only a single chromatid? 

A) G1  
Following S phase and before the chromatids separate, the chromosomes have 2 

chromatids.          
 
5. If you are a male, your X chromosome contains genes from 

C) Your maternal grandmother 
D) Your maternal grandparents   
This was a bit of a trick. If you are a male, you get your X from your mom. Your 

mom, in turn, got her two Xs from HER dad and mom. Therefore, you could’ve gotten 
the X from either your maternal grandmother or grandfather.  
 
6. Which of the following is NOT characteristic of continuous variation? 
 B) Only a single gene pair contributes to the phenotype 
 
7. If non-disjunction takes place in the first meiotic division, the four products of meiosis 
will include: 
 B) 4 abnormal karyotypes 
 
8. Twins show concordance for a trait if both twins have the trait, and are discordant if 
only only twin has the trait. For a genetically determined trait, the correlation: 



  Name_________________________ 

 2 

 C) May be lower than 1.0 in MZ twins if environmental factors affect the 
phenotype 
 
9. Chromosomal aberrations involving the exchange of chromosomal material between 
two non-homologous chromosomes result in: 
 C) A change in the chromosomal location of the exchanged genes 
 
10. Meiosis produced new combinations of parental genes in offspring by 
 B) Random assortment of maternal and paternal chromosomes 
 D) Exchange of genetic material by crossing over between paired 
chromosomes 
 
 
QUESTION 2. Answer in one sentence each. Total of 21 points. 
 
A) What is the difference between codominance and incomplete dominance? 2 points 
 
Codominance is when traits of both parents are exhibited in the F1 heterozygote; 
incomplete dominance is when the F1 exhibits a phenotype intermediate between 
those of both parents. 
B) What are two differences between mitosis and meiosis? 4 points 
 
Many differences – see Chapter 2 slides 
 
 
C) Define: 2 points each  
i) Pleiotropy 
 
Multiple traits affected by a single mutation, so multiple phenotypes 
 
ii) Aneuploidy 
 
Changes in single or multiple chromsome numbers (but not the entire set) 
 
iii) Reciprocal cross 
 
Males of one genotype to females of another genotype and vice versa. So an AA male 
to an aa female or an aa male to an AA female. 
No one got this one! 
 
iv) Karyotype 
 
A ‘picture’ of the chromosome set of a cell 
 
v) Regression to the mean 
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Tendency for events to move towards the average of the population 
 
 
D) Why is Y monosomy never observed? 2 points 
 
Need at least 1 X chromosome to survive. 
 
 
 
E) What is the difference between a polygenic and a multifactorial trait? 2 points 
 
Both are affected by multiple genes, but multifactorial traits are also regulated by 
the environment. 
 
 
F) What is ONE strong piece of evidence that suggests that IQ is partly determined by 
environment? 1 point 
 
Studies of MZ twins raised together and apart. 
I also accepted other reasonable ideas. 
 
 
 
QUESTION 3. 12 points total. 
 
Examine the information below to answer the following questions. The following crosses 
involve yellow and gray true-breeding Drosophila. F2 progeny arise from selfing F1s. 
  
Cross     F1    F2 
 
1. gray female X   all gray males &  97 gray females 
 yellow male   all gray females  42 yellow males 
         48 gray males 
 
2. yellow female X   all gray females &  ?? 
 gray male   all yellow males 
 
 
a) Is the color gene autosomal or X-linked? 3 points  X-linked – obvious from 
cross 2. 
 
b) Is the gray or yellow allele dominant?  3 points Gray is dominant 
 
c) Assume 100 F2 offspring are produced in the selfing of F1 progeny from cross 2. What 
kinds and what numbers of progeny do you expect? 6 points 
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25 yellow males, 25 gray males, 25 yellow females, 25 gray females 
XgXg mated to XGY male (G is dominant gray allele; g is recessive yellow allele) 
F1 generation – XGXg females (gray) and XgY males (yellow). Mate these. 
F2 generation – males are XGY(gray) or XgY (yellow) in equal proportions 
females are XGXg (gray) or XgXg (yellow) in equal proportions.  
 
 
 
 
QUESTION 4. 12 points total. 
 
In a hospital, the ABO blood types of four babies are O, A, B and AB. The ABO types of 
each of their four sets of parents are determined. Indicate which baby belongs to each set 
of parents.  
 
a) AB X O  B  
This cross can give A or B babies. 
 
b) A X O  A 
This cross can give A babies only. 
 
c) A X AB  AB 
This cross can give A, B, AB or O babies 
 
d) O X O  O 
Can only give O babies. 
 
So the answers have to be what they are by the process of elimination. 
 
 
QUESTION 5. Total of 6 points. 
 
Two sets of parents who have children with Down syndrome meet at a clinic. The 
Williams have one normal son and a daughter with trisomy 21. The Millers have 2 
children with Down’s syndrome, and Mrs. Miller has had two miscarriages. How do you 
think the Down syndrome occurs in each of the families? 
 
Williams family: 
 
Likely from chromosome nondisjunction – a random event. 
 
Miller family: 
 
Likely from Robertsonian translocation – genetically inherited chromosomal 
aberration. 
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I gave points for saying it was a genetic cause even if you did not specify Robertsonian 
translocation. 
 
QUESTION 6. Total of 9 points 
 
The following pedigree is that of an inherited dental abnormality called amelogenesis 
imperfecta.  
 
 
 
 
 
 
 
 
 
 
 
 
a) What mode of inheritance best accounts for the transmission of the trait? 3 points 
 
X-linked recessive 
 
b) Write the genotypes of  the parents (Generation I in the figure) according to your 
hypothesis. Use I as the dominant allele and i as the recessive allele. Please write on the 
figure itself. 6 points 
 
Male I.1 – XIY; Female I.2 – XIXi; Male I.3 - XIY 
Many of you got part a) right, but then indicated genotypes like Ii for the male which is 
incorect.  
 
 
TOTAL POINTS    
 
 
USE FOR SCRATCH 

 


