
 

“Cells and Heredity” Chapter 3 and 4.1 Study Guide 

Chapter 3: Genetics and the Science of Heredity 

1. Define the following vocabulary words (3.1: pages 74-79) 

a. Heredity: 

b. Trait: 

c. Genetics: 

d. Fertilization 

e. Purebred: 

f. Hybrid: 

g. Gene: 

h. Allele: 

i. Dominant allele: 

j. Recessive allele: 

2. Who was Gregor Mendel and why is he considered the father of genetics? 

 

 

3. What did Mendel call “genes”? 

 

4. How many alleles represent one gene?  

 

5. How are dominate alleles represented? 

 

6. How are recessive alleles represented? 



 

7. How do dominant alleles and recessive alleles differ? 

 

 

 

8. What is the “P generation,” “F1 generation,” and “F2 generation?”  

 

 

 

9. Using the figure below, identify and label the P generation, F1 generation, F2 generation, the dominant allele, the recessive 

allele, purebred (both dominant and recessive) gene, and hybrid gene.  Also, discuss how the recessive trait “came out of 

hiding” and how this relates to Mendel’s discovery about genetics 

 

 

 

 

Dominant allele: _____________________ 

Recessive allele: _____________________ 

Purebred (dom) gene: ________________ 

Purebred (rec) gene: _________________ 

Hybrid gene: ________________________ 

 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________ 



 

10. Define the following vocabulary words (3.2 pages: 80-85) 

a. Phenotype: 

b. Genotype: 

c. Homozygous: 

d. Heterozygous: 

11. How do genotypes and phenotypes differ? Give an example of each  

 

12. What are the three different kinds of genotypes? 

 

13. Which genotype(s) are purebred(s)? Which genotype(s) are hybrid(s)? 

 

14. If one parent was heterozygous with brown eyes, and one parent was homozygous recessive for blue eyes, complete the 

below Punnett Square and answer the following questions 

 

a. What are the genotypes of all the offspring? 

 

 

b. What percentage have brown eyes? 

 

c. What percentage have blue eyes? 

 

 

15. Define the following vocabulary words (3.4: pages 92-97) 

a. Chromosome: 

b. Meiosis: 



 

16. What is the “Chromosome Theory of Inheritance”?  

 

17. Explain why chromosomes always come in pairs.  Multiple genes can occur on each pair of chromosomes, but consider 

how many alleles for a gene occur on each chromosome. 

 

 

18. How many pairs of chromosomes do human (body cells) have? How many chromosomes total? 

 

19. Who was Walter Sutton and what did he discover? What did he study to come to his discovery? 

 

 

20. How do mitosis and meiosis differ? How are they similar? 

 

 

 

21. Meiosis is specific to only which type of cells? Why do these cells preform meiosis and not mitosis? 

 

22. How many chromosome do human sex cells (gametes) have? Explain why this is necessary 

 

23. How do gametes get this number of chromosomes? Consider what happens before prophase I in meiosis, but not before 

prophase II.   

 

 

24. Identify each stage of meiosis by writing “beginning,” “first division,” “second division,” or “end” 

a. Four sex cells form with half the number of chromosomes as the body cells  

b. The double-stranded chromosomes move to the center of the cell.  The centromeres separate 

c. Two cells form, each with half the number of chromosomes.  Each chromosome still has two chromatids 

d. The chromosomes are copied 



 

25. Define the following vocabulary words (4.1: pages 108-113) 

a. Nitrogen bases: 

b. DNA replication:  

26. What is the full name of DNA? 

 

27. What molecules make up the sides of a DNA molecule? 

 

28. What are the four nitrogen bases in DNA? Which bases pair with which? 

 

 

 

29. If GGCTATCCA represent the nitrogen bases on one strand of DNA, what letters would form the other strand? 

 

30. How are DNA, genes, and chromosomes related? 

 

 

31. How does DNA copy itself? 


