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I. Choose the best answer.  

1. Which of these is what DNA and RNA are?  

A. lipids 

B. proteins 

C. nucleic acids 

D. carbohydrates 

2. Where are long chains of amino acids found?  

A. lipids 

B. sugars 

C. proteins 

D. carbohydrates 

3.  What are the two types of nucleic acids?  

A. nucleotides and ATP 

B. DNA and ATP 

C. RNA and ATP 

D. DNA and RNA 

4. Which of these defines a gene? 

A. inherited trait 

B. basic unit of life 

C. segment of DNA 

D. slice of a specimen 
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5. Which process will produce two identical DNA molecules?  

A. translation 

B. transcription 

C. DNA replication 

D. genes crossing over 

6. What is the process that makes an exact copy of a cell’s DNA called?  

A. synthesis 

B. preservation 

C. conservation 

D. replication 

7. What is DNA within each human body cell organized into?  

A. 23 pairs of autosomes 

B. 23 pairs of chromosomes 

C. a total of 23 chromosomes 

D. 23 pairs of sex chromosomes 

8. What is the genetic material that provides instructions for making proteins?  

A. DNA 

B. cytosol 

C. ribosome 

D. cytoplasm 

9. Which of these is why DNA is contained in a different way in prokaryotic cells than 

it is in eukaryotic cells?  

A. Prokaryotic cells lack a nucleus. 

B. DNA is found only in eukaryotic cells. 

C. Prokaryotes are single-celled organisms. 

D. Only eukaryotic cells have a cell membrane. 

10. DNA stores __________.  

A. fat 

B. energy 

C. carbohydrates 

D. hereditary information 
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11. Combining the work of other scientists with their own research, Watson and Crick 

discovered that two strands of DNA join together to form a (n) __________.  

A. nucleotide 

B. X in a circle 

C. double helix 

D. covalent bond 

12. The two strands of a DNA molecule are held together by __________.  

A. ionic bonds 

B. hydrogen bonds 

C. peptide bonds 

D. covalent bonds 

13. When comparing the leading and the lagging strand in DNA replication, which 

statement is false? 

A. Nucleotides are added by DNA polymerase III in both strands. 

B. The enzyme primase adds an RNA primer to both DNA strands. 

C. Replication occurs continuously in opposite directions in the two strands. 

D. In the lagging strand only, the enzyme ligase binds DNA fragments together. 

14. As a result of the Hershey and Chase experiments, scientists believe that 

__________.  

A. the “transforming principle” is DNA 

B. radioactive isotopes can be used safely 

C. viruses use bacterial DNA to reproduce 

D. bacteriophages can be grown in culture media 

15. During transcription, __________.  

A. Translation occurs 

B. mRNA is produced 

C. DNA is replicated 

D. proteins are synthesized 

16. In translation, which of these is responsible for forming a peptide bond?  

A. DNA 

B. t RNA  

C. nucleus 

D. ribosome 
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17. At the very beginning of translation, the first t RNA molecule __________.  

A. binds to the mRNA’s anticodon 

B. binds to the mRNA’s start codon 

C. attaches directly to the DNA codon 

D. connects an amino acid to its anticodon 

18. In bacteria, a group of genes that code for functionally related enzymes, their 

promoter site, and the operator that controls them all function together as a (n) 

__________.  

A. exon 

B. intron 

C. operon 

D. ribosome 

19. The function of an operator is to __________.  

A. turn on and off the molecules of t RNA 

B. generate amino acids for protein synthesis 

C. regulate access of RNA polymerase to specific genes 

D. control the process of transcription within the nucleus 

20.  What is the main function of a promoter?  

A. tells RNA polymerase where to start 

B. blocks the action of RNA polymerase 

C. keeps eukaryote genes permanently “off” 

D. codes for enzymes that break down sugar 

21. ATCAGTGAT. A codon is a sequence of three nucleotides that codes for an amino 

acid. If the DNA sequence shown here goes through transcription and translation, 

how many amino acids will result from this sequence? 

A. 2  

B. 3  

C. 6  

D. 12 
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II. Fill the given space with the correct answers: 

1. DNA is a polymer made up of four types of nucleotides. 

2. Watson and Crick discovered that DNA consists of two strands of nucleotides bonded 

together into a double helix structure. 

3. DNA Replication is the process that copies the genetic information of a cell 

4. Transcription converts a gene into a single-stranded RNA molecule.  

5. Griffith discovered a “transforming principle,” 

6. Gene expression is carefully regulated in both prokaryotic and eukaryotic cells. 

7. Translation converts an mRNA message into a polypeptide, or protein.  

III. Compare and Contrast:  

Describe one similarity and one difference between the two terms in each of the following 

pairs.  

1. Translation, Transcription  

Similarity: 

Both have same nucleotides such as cytosine, guanine, uracil and adenine. 

Both involves in initiation, elongation  and termination 

Differences: 

Transcription occurs in the nucleus in eukaryotic organisms, 

while translation occurs in the cytoplasm in eukaryotic organisms. 

Transcription is the synthesis of RNA from a DNA template where the code in the 

DNA is converted into a complementary RNA code. Translation is the 

synthesis of a protein from an mRNA template where the code in the mRNA is 

converted into an amino acid sequence in a protein. 

 

2.  messenger RNA (mRNA), transfer RNA (tRNA)  

Similarity: 

Both involved in the process of translation. 

Both have same nucleotides such as cytosine, guanine, uracil and adenine. 

Difference: 
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The main difference between mRNA and tRNA is that mRNA is a messenger of a 

specific protein whereas tRNA is a carrier of a specific amino acid. 

 

3. codon, anticodon 

Similarity: 

Both are 3-nucleotide sequences. 

Difference: 

Codon located at the mRNA, anticodon located at the tRNA. 

Codon is Complimentary to the nucleotide triplet in the DNA, anticodon is 

complimentary to the codon in the mRNA. 

 

IV. Define the following vocabulary words:  

1. DNA Transcription 

Transcription converts a DNA message into an intermediate molecule, called 

mRNA. Transcription takes place in the nucleus. 

2. DNA Translation 

Translation interprets an RNA message into a string of amino acids, called a 

polypeptide. Either a single polypeptide or many polypeptides working together 

makes up a protein. Translation takes place in the cytoplasm of the cell. 

3. RNA Polymerase 

RNA polymerases, enzymes that bond nucleotides together in a chain to make a 

new RNA molecule. RNA polymerases are very large enzymes composed of many 

proteins that play a variety of roles in the transcription process. 

4. Operon 

An operon is a region of DNA that includes a promoter, an operator, and one or 

more structural genes that code for all the proteins needed to do a specific 

task. 

5. Promoter 

A promoter is a DNA segment that allows a gene to be transcribed. It helps 

RNA polymerase find where a gene starts.  
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6. Bacteriophage 

Bacteriophage is a virus that infects and replicates within bacteria 

7. Codon 

A codon is a three-nucleotide sequence that codes for an amino acid. 

8. Anticodon 

An anticodon is a set of three nucleotides that is complementary to an mRNA 

codon. For example, the anticodon CCC pairs with the mRNA codon GGG. 

9. Exon 

Exons are nucleotide segments that code for parts of the protein. Introns are 

removed from mRNA before it leaves the nucleus. 

10. Intron 

Introns are nucleotide segments that intervene, or occur, between exons. The 

role of introns is not clear. They may regulate gene expression. Or they may 

protect DNA against harmful mutations. 

V. Answer the following questions: 

1. What are three main steps in DNA replication? 

(1) The double helix unzips. (2) DNA polymerase bonds complementary nucleotides in 

the growing strands. (3) The final product is two double helixes, each with one old 

strand and one new strand. 

2. What does it mean to say that there is a “proofreading” function in DNA 

replication? 

DNA polymerases identify mismatched nucleotides and replace them during replication 

so that the genetic codes “read” correctly. 

3. List the main types of RNA and their functions. 

mRNA: transcribes genes in DNA into a complementary code; rRNA: part of a 

ribosome and active in putting together amino acids to form protein; tRNA: translates 

mRNA so that necessary amino acids brought in from cytoplasm add to a growing 

polypeptide 
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4. What role do ribosomes play in translation? 

A ribosome binds to the mRNA that is being translated, and to tRNA molecules, which 

bring in amino acids that attach to the growing polypeptide in the proper sequence.  

5. Apply:  For the DNA sequence TACCAAGTGAAAATT, write the sequence of its 

RNA transcript for which it codes? 

AUGGUUCACUUUUAA 

6. Explain the connection between a codon and an amino acid. 

A codon is a sequence of three nucleotides that specifies a particular amino 

acid. Each tRNA molecule binds to a specific amino acid and has an anticodon 

that binds to a specific codon. 

 

 


