Name _______________________________________ Date ________ Block _________
From One Generation 
to the Next

Genetics is the study of heredity, the passing of traits from parent to offspring. Genes are factors for a trait (height, eye color, hair color), that need two alleles, specific forms of a gene, to determine them (height = tall or short, eye color = brown or blue, hair color = brown or blonde). Alleles are received by the offspring one from mom and one from dad. Some alleles are stronger than others and are always expressed if present in a combination (TT or Tt). These genes are referred to as dominant alleles. Dominant alleles are written as capital letters (T). Other alleles are weaker and can sometimes be hidden (Tt) in a gene combination or expressed under certain circumstances (tt). These are called recessive alleles. Recessive alleles are written as lower case letters (t). Sex cells only contain one allele of a gene pair, law of segregation, and each gene pair is handed down independently of any other gene pair, law of independent assortment. This means that height is inherited separately from eye color and hair color.
I.  Procedure:

1. Color Grandfather 1 knowing he is true-breeding tall (TT), brown eyed (BB) and brunette (RR).

2. Color Grandmother 1 knowing she is true-breeding tall (TT), blue eyed (bb) and blonde. (rr)

3. Color Grandfather 2 knowing he is true-breeding tall (TT), blue eyed (bb), and blonde (rr).

4. Color Grandmother 2 knowing she is true-breeding short (tt), brown eyed (BB) and brunette (RR).

5. Create Mom and Dad knowing that they can each only receive one allele for each gene pair from each of their parents.
· Color their diagrams to show the alleles each inherited.
6. Place the appropriate pop beads into their indicated cups for both mom (red dishes) and dad (blue dishes).

7. Create the 4 children; 

· Randomly remove one (1) pop bead from each cup pairing (Height, Hair Color, Eye Color) to create Sarah.

· Color the circles in the Generation Chart to represent these genes.

· Return the pop bead to its correct cup!

· Shake and repeat for Brian, Cathy and Hugh.
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Generations Chart:

Grandfather 1
 Grandmother 1
       Grandfather 2        Grandmother 2



Mother









Father


    Sarah
 
  Brian

       Cathy

  Hugh

II.  Analysis:

_____  1.  What is heredity? 

a. the passing of traits from parent to offspring

b. stronger genes that are always expressed when in a gene combination

c. weaker genes that are hidden when combined with a dominant gene

_____  2.  Which genes, in this lab, are dominant? How do you know? 

a. tall, blue eyes, blonde hair – all are written as lower case letters

b. short, brown eyes, blonde hair – all are written as capital letters

c. tall, brown eyes, brunette hair – all are written as capital letters

_____  3.  Which genes, in this lab, are recessive? How do you know? 

a. Short, brown eyes, blonde hair – all are written in capital letters

b. Short, blue eyes, blonde hair – all are written in lower case letters

c. Tall, brown eyes, brunette hair – all are written in capital letters
_____  4.  Why did you only remove 1 pop bead from each of the cups; Height, Hair 


     Color and Eye Color, every time you created one of the children? 
a. sex cells can only contain one allele for each gene pair.
b.   each gene pair is handed down independently of any other gene pair

c.   stronger genes are always expressed when in a gene combination

_____  5.  What law is question #4 an example of? 
a. gravity

b. independent assortment

c. segregation

_____  6.  Why did each of the three genes represented (Height, Eye Color and Hair 

      Color) have their own cup? 
a. sex cells can only contain one allele for each gene pair.

b.   each gene pair is handed down independently of any other gene pair

c.   stronger genes are always expressed when in a gene combination

_____  7.  What law is question #6 an example of? 

a. gravity

b. independent assortment

c. segregation

Determine each offspring’s characteristics for height, eye color and hair color.
8.  Sarah: (Circle the option that best describes the combination you created)
A.  Height: 

· Is she: True-breeding or hybrid

· Is she: Tall or short

· Her letters would be: TT, Tt or tt

B.  Eye Color:
· Is she: True-breeding or hybrid

· Is she: Brown eyes or blue eyes

· Her letters would be: BB, Bb or bb

C.  Hair: 

· Is she: True-breeding or hybrid

· Is she: Brunette hair or blonde

· Her letters would be: RR, Rr or rr

9.  Brian: (Circle the option that best describes the combination you created)

A.  Height: 

· Is he: True-breeding or hybrid

· Is he: Tall or short

· His letters would be: TT, Tt or tt
B.  Eye Color:

· Is he: True-breeding or hybrid

· Is he: Brown eyes or blue eyes

· His letters would be: BB, Bb or bb
C.  Hair: 

· Is he: True-breeding or hybrid

· Is he: Brunette hair or blonde

· His letters would be: RR, Rr or rr
10.  Cathy: (Circle the option that best describes the combination you created)

A.  Height: 

· Is she: True-breeding or hybrid

· Is she: Tall or short

· Her letters would be: TT, Tt or tt
B.  Eye Color:

· Is she: True-breeding or hybrid

· Is she: Brown eyes or blue eyes

· Her letters would be: BB, Bb or bb
C.  Hair: 

· Is she: True-breeding or hybrid

· Is she: Brunette hair or blonde

· Her letters would be: RR, Rr or rr

11. Hugh: (Circle the option that best describes the combination you created)

A.  Height: 

· Is he: True-breeding or hybrid

· Is he: Tall or short

· His letters would be: TT, Tt or tt
B.  Eye Color:

· Is he: True-breeding or hybrid

· Is he: Brown eyes or blue eyes

· His letters would be: BB, Bb or bb
C.  Hair: 

· Is he: True-breeding or hybrid

· Is he: Brunette hair or blonde

· His letters would be: RR, Rr or rr

Naming Generations - Which of Mendel’s generation names does each of the following represent: 
_____  12.  Children

a. P 
b. F1 
c. F2
_____  13.  Grandparents  
a. P 

b. F1 

c. F2
_____  14.  Parents  

a. P 

b. F1 

c. F2
Height (H)	Eye Color (EC)	         Hair Color (HC)


          Tall: T (green)       Brown: B (black)	        Brunette: R (red)


        Short: t (yellow)        Blue: b (blue)	       Blonde (r (orange)
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