
CHAPTER 11 

INTRODUCTION TO 

GENETICS

11.2 APPLYING MENDEL’S 

PRINCIPLES

BIG IDEA: 

How does biological 
information pass from one 

generation to another?



• Probability is the likelihood that a particular 

event will occur. 

• The principles of probability can be used 

to predict the outcomes of genetic 

crosses. 

• Homozygous organisms have 2 identical 

alleles (Ex: TT/tt)

• Heterozygous organisms have 2 different 

alleles (Ex:Tt)

PROBABILITY



USING SEGREGATION TO 

PREDICT OUTCOMES

Every organism carries 2 alleles for each trait 

that they can pass to their offspring.

These alleles segregate/separate during 

gamete formation.

Gametes are sex cells, egg and sperm

Mendel used the idea of segregation to 

predict the possible outcomes of mating in 

what we call a Punnett Square.



KEY IDEA

During gamete formation, 

the alleles for each gene 

segregate from each other, 

so that each gamete carries 

only one allele for each 

gene.



USING PUNNETT SQUARES

One of the best ways to predict the outcome 

of a genetic cross is to use a simple diagram 

called a Punnett Square.

Punnett Squares help to predict the genotype 

and phenotype of genetic crosses before 

mating has occurred.



STEPS

1. Identify Parent 

Genotypes

2. Figure out 

Gametes

3. Construct Punnett 

Square

4. Perform Punnett 

Square

5. Analyze Results



INDEPENDENT ASSORTMENT

The principle of INDEPENDENT ASSORTMENT 

states that genes for different traits can 

segregate independently of one another 

during the formation of gametes.

This essentially means that, if we consider 

Mendel’s pea plants, flower color is not 

directly linked to pea color; height of the 

plant is not directly linked to flower color.



SUMMARY OF MENDEL’S PRINCIPLES

• Genes are passed from parents to 

offspring

• 2 or more alleles exist for each trait, they 

may be dominant or recessive

• Genes segregate from each other when 

forming gametes

• Alleles for different genes usually sort 

independently


