
                  Answers  for  INHERITANCE II  Problems

1.
Genotypes







One of the woman’s parents:  i i


Woman :               IA i


Man :
      IA IB




	
	       IA
	       IB

	      IA
	     IA IA 
	    IA IB

	       i
	     IA i
	     IB i



Therefore, theoretically  50% of the children will have blood type A.

2.  Yes, a father with blood type A could produce a child of blood type O, if and only if his genotype is                   

      IA i.



	
	IB
	i

	IA
	    IA IB
	IA i

	i
	IB i
	i i


3.   a.  The blue fur trait is the result of intermediate inheritance (sometimes referred to as incomplete 

           dominance).                            .

Splashed white fur rabbit   X      Black fur rabbit

	
	    B1
	     B1

	       B
	    B1 B
	    B1 B

	     B
	    B1 B
	    B1 B


          Result:  All offspring have slate blue fur
      b.  Genotypes =
                splashed white fur:   B B        

    black fur:          B1 B1


    slate blue fur:     B1 B


               Slate blue rabbit   X   Slate blue rabbit

	
	     B1
	      B

	        B1
	  B1 B1 (black)    
	  B1 B (blue)

	        B
	  B1 B  (blue)
	  B B (white)



Result:  When two slate blue rabbits are crossed, they produce one black, two blue, and


              one white-furred offspring (1:2:1).

4.
Two non-diabetic parents can produce a diabetic child (dd) if they are both heterozygous:

	
	   D
	   d

	    D
	   DD (non-diabetic)
	   Dd (non-diabetic)

	    d
	   Dd  (non-diabetic)
	   dd  (diabetic)


5.  



          ss Bb      X        Ss bb

	
	    sB
	    sb

	   Sb
	    SsBb  (blind)
	    Ssbb  (can see)

	   sb 
	    ssBb  (blind)
	    ssbb  (blind)



Result:  75% of the offspring will be blind.  Note the interpretation of the genotypes;  the 

                          presence of the allele B results in blindness, but so does the absence of the S allele 

                          which is necessary for sight.   This type of interaction of two genes for the expression 

                          of one trait is termed epistasis.

6.  

Aa Bb CC     X     Aa Bb Cc

	
	  ABC
	  AbC
	  Abc
	  aBC
	  abC
	  abc
	  ABc
	  aBc

	ABC
	AABBCC
	AABbCC
	AABbCc
	AaBBCC
	AaBbCC
	AaBbCc
	AABBCc
	AaBBCc

	AbC
	AABbCC
	AAbbCC
	AAbbCc
	AaBbCC
	AabbCC
	AabbCc
	AABbCc
	AaBbCc

	aBC
	AaBBCC
	AaBbCC
	AaBbCc
	aaBBCC
	aaBbCC
	aaBbCc
	AaBBCc
	aaBBCc

	abC
	AaBbCC
	AabbCC
	AabbCc
	aaBbCC
	aabbCC
	aabbCc
	AaBbCc
	aaBbCc



a.
6 out of  32  ( or 3 / 16 ) of the offspring would be expected to show dominant A and C 



phenotypes and recessive b phenotype.


b.
None of the offspring would be expected to show all recessive phenotypes, since one of 



the parents is homozygous dominant for the C gene.

7.  
a.  
Phenotypes


Possible Genotypes


single comb


rr pp



rose comb


Rr pp  or  RR pp



pea comb


rr Pp   or  rr PP



walnut comb


Rr Pp,  Rr PP,  RR Pp,  or  RR PP


b & c.

Single comb individual     X     Pea comb individual

	 Single   comb

     
	individual    X     Pea   
	comb   individual

  ( rr Pp )

	
	     r p 
	     r P

	     r p
	     r r  pp  
	     r r  Pp 

	     r p
	     r r  pp 
	     r r  Pp 




Result:  They produce single comb and pea comb offspring in the ratio of  1 : 1.

	 Single    comb


	individual    X    Pea
	comb    individual

  ( rr PP )

	
	     r P
	     r P

	     r p 
	     r r  Pp  
	     r r  Pp

	     r p 
	     r r  Pp
	     r r  Pp




Result:  All offspring have a pea comb.

8.

Phenotype

     Genotype           a.  The mother dingbat has the genotype BB.


brown


        BB



gold


        bb                    b.  The baby dingbat is a female.



brown (males) & 





    gold (females)
        Bb                    c. The father dingbat could have the 

                                                                                                 genotype bb or Bb.

9.

Phenotype



Genotype


red-flowered snapdragon
     
    R1 R1


white-flowered snapdragon

    R2 R2


pink-flowered snapdragon

    R1 R2

a.   


	          Pink 
	snapdragon      X     Pink
	snapdragon

	
	        R1 
	       R2

	      R1
	      R1 R1  ( red )
	      R1 R2  ( pink )

	      R2
	      R1 R2  ( pink )
	      R2 R2  (white )



b. 
When 2 pink snapdragons are crossed, they produce one red, two pink, and one 



white snapdragons  (1 : 2 : 1 ).


c. 
This is an example of intermediate inheritance (sometimes called incomplete 

                        dominance).  Since neither allele is recessive, neither is indicated with a lower



case letter.

10. 

Phenotype


Genotype 



widow’s peak


    WW   or   Ww



straight hairline

    ww


a. 
Sam and Arlene must both be of genotype Ww in order to produce a child with a 

                        straight hairline  (ww).


b.


	         
	Sam     X   
	 Arlene

	
	    W
	    w

	    W
	   WW
	   Ww

	    w
	   Ww
	   ww



c. 
There is a 75% probability that Sam & Arlene’s next child will have a widow’s peak.

11. 

Phenotype


Genotype


free earlobes


    EE  or  Ee



attached earlobes

    ee


a.  
Sam and Arlene must both have genotype Ee in order to produce a child with attached 

                        earlobes.


b. 
There is a 3 / 16 probability that Sam and Arlene will have a baby with free earlobes 


        
and a straight hairline.

	
	Sam        X       
	 Arlene
	
	

	
	    W E
	    W e
	    w E
	    w e

	   W E
	    WW EE
	    WW Ee
	    Ww EE
	    Ww Ee

	   W e
	    WW Ee
	    WW ee
	    Ww Ee
	    Ww ee

	   w E
	    Ww EE
	    Ww Ee
	    ww EE
	    ww Ee

	   w e
	    Ww Ee
	    Ww ee
	    ww Ee
	    ww ee


12. 

Phenotype 



Genotype


red-green colorblind father

    Xr Y-


normal vision woman


    XR Xr


her husband



    Xr Y-

a.        The mother of the color blind man must have had the genotype either XR Xr  or  Xr Xr. 


b. 

	         Normal

             color
	woman    X

blind   man
	

	
	    Xr
	    Y-

	     XR
	    XR Xr
	    XR Y-

	     Xr
	    Xr Xr
	    Xr Y-




Result:  50% of the girls are expected to be color blind.


c. 
50% of the children are expected to be normal.

13. 
a.

	       Yellow          
	male  X  black
	female

	
	    Xy
	     Y-

	     XY
	    XY Xy
	     XY Y-

	     XY
	    XY Xy
	     XY Y-


b.

	         Yellow
	Male     X     Tortoise shell  
	female

	
	      Xy
	      Y-

	      XY
	    XY Xy   (tortoise shell)
	    XY  Y-   (black)   

	      Xy
	    Xy Xy   (yellow)
	    Xy  Y-   (yellow)



Result:  The offspring produced have a ratio of 1 : 2 : 1 tortoise shell, yellow, and black 



  furs, respectively.

c. 
One would not expect to find many male tortoise shell cats.  Tortoise shell males could only 

     
result from nondisjunction ( XXY male ).

15. 
The hairy ears gene in humans is probably passed on from parent to offspring through the Y 


chromosome.
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