Cell Unit Test III: Activities of the Nucleus
Biology I 
Multiple Choice: Choose the answer that best completes the statement
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1. A multicellular organism begins life as a single cell—a fertilized egg with a complete set of chromosomes. The picture above shows how the cell divides to become two cells, then four cells, eight cells, and so on. Which of the following statements best describes what happens during this process?

a. Chromosomes are duplicated before cell division so that each new daughter cell has a complete set.


b. Chromosomes are divided evenly during cell division so that each new daughter cell has an equal share of the original set.


c. Chromosomes are stored in the original cell to direct the division of all daughter cells, which do not have their own chromosomes.


d. Chromosomes are randomly distributed during cell division so that some new cells have partial sets while others have complete sets.
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2. During which phase(s) of mitosis are structures like the one shown above visible?

a. anaphase only


b. prophase, metaphase, and anaphase


c. metaphase only


d. anaphase and interphase

3. The first phase of mitosis is called

a. prophase.


b. anaphase.


c. metaphase.


d. interphase.

4. Which of the following represents the phases of mitosis in their proper sequence?

a. prophase, metaphase, anaphase, telophase


b. interphase, prophase, metaphase, anaphase, telophase


c. interphase, prophase, metaphase, telophase


d. prophase, anaphase, metaphase, telophase
Cell Cycle - Fill in the Blank
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Using the diagrams below, correctly label the stages of the cell life cycle using the word bank provided. 

6.  Fill in numbers to show the correct order of stages. 
Word Bank – 

Anaphase

Early Interphase

Late Interphase

Metaphase

Prophase

Telophase
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7. This is a tightly coiled strand of DNA and protein.

a. Chromatin

b. Chromosome

c. Gamete

d. Nucleus
8. If an organism has 92 chromosomes in their somatic cells, how many chromosomes would they have in their gametes?

a. 92

b. 46

c. 23

d. None

9. Humans have a diploid number of 46.  What is their haploid number?

a. 1

b. 6

c. 23

d. 92
10. The process of forming a haploid cell from a diploid cell is called

A. Division

B. Fertilization

C. Mitosis

D. Meiosis
11. Mitosis produces 2 daughter cells from one body cell, meiosis produces ____ gametes from one germ cell

a. 1

b. 2

c. 3

d. 4
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12. The stage where DNA is duplicated is

a. Interphase

b. Prophase

c. Metaphase

d. Telophase 

13. According to the diagram, which is the longest phase

a. Cytokinesis

b. Interphase

c. Growth phase

d. M Phase

14. If the cell’s life span where 24 hours, approximately how many hours would be spent in cell division

a. 1

b. 4

c. 12

d. 20

Refer to this diagram
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15. The phase labeled “A” is

a. Metaphase of mitosis

b. Anaphase of mitosis

c. Metaphase of meiosis

d. Anaphase of meiosis

16. The phase labeled “B” is

a. Metaphase of mitosis

b. Anaphase of mitosis

c. Metaphase of meiosis

d. Anaphase of meiosis

Short Answer

17. Fill in the table below identifying unique characteristics of mitosis and meiosis and similarities between the two processes.  Use the clues filled in to help you get started.

	Mitosis unique characteristics
	Similarities
	Meiosis unique characteristics

	Produces…


	In the cell, occurs in the… 
	Produces…

	
	
	


DNA Structure
18. A DNA Nucleotide has three parts, which include all of the following EXCEPT:

a. Deoxyribose Sugar

b. Amino Acid

c. Phosphate

d. Nitrogen Base
19. Where does one nucleotide connect to another nucleotide?

a. Base of one nucleotide and sugar of another nucleotide

b. Between phosphate groups

c. Sugar of one nucleotide and phosphate of another nucleotide

d. Between sugar groups


Refer to the figure to the left which shows a DNA molecule.

20. The structure labeled V is a _________.

a. hydrogen bond

b. deoxyribose

c. thymine

d. guanine

e. phosphate

21. The structure labeled W is a _________.

a. hydrogen bond      b) deoxyribose     c) thymine     d) guanine     e) phosphate

22. The structure labeled X is a _________.

a. hydrogen bond      b) deoxyribose     c) thymine     d) guanine     e) phosphate

23. The structure labeled Y is a _________.

a. hydrogen bond      b) deoxyribose     c) thymine     d) guanine     e) phosphate

24. The structure labeled Z is a _________.

a. hydrogen bond      b) deoxyribose     c) thymine     d) guanine     e) phosphate

25. Which of the following are found in both DNA and RNA?

a. ribose, phosphate groups, and adenine


b. deoxyribose, phosphate groups, and guanine


c. phosphate groups, guanine, and cytosine


d. phosphate groups, guanine, and thymine

26. Which of the following is INCORRECT about RNA?

a. It is single stranded

b. There are 3 main types: mRNA, tRNA, and rRNA

c. It contains the base thymine

d. It contains the sugar ribose

Chargaff’s Rule - Short Answer

27. Remembering Chargaff’s Base Pairing rule (G=___, A=____) if 15% of the nucleotides in a DNA molecule are guanine (G), what percentage of the molecule will contain the other 3 bases (A, T, & C)?  Explain your reasoning. 

_______________________________________________________________________________________________________________________________________________________________

DNA Replication

Refer to the diagram below:
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28. The enzyme labeled “helicase” would do what job?

a. Add new strands of DNA

b. Unzips the DNA

c. Seals the strands

d. Looks like a triangle

29.  The enzyme labeled “DNA polymerase” would do what job?

a. Add new strands of DNA

b. Unzips the DNA

c. Seals the strands

d. Looks like a circle

30. DNA replication results in two DNA molecules,

a. each with two new strands.


b. one with two new strands and the other with two original strands.


c. each with one new strand and one original strand.


d. each with two original strands.
31. A section of 1 strand of DNA has the sequence AAATGTCACGTA.  What would the other half of the DNA strand look like?

a. AAATGTCACGTA

b. UUUACAGUGCAU

c. TTTACAGTGCAT

d. TTTACAGCGCAT

Protein Synthesis
32. At the ribosome, tRNA is involved in protein synthesis.  What is at each end of a tRNA a molecule?

a. A codon is at one end of the tRNA and an amino acid is at the other end of the tRNA.

b. An anticodon is at one of the tRNA and an amino acid is at the other end of the tRNA.

c. A codon is at one end of the tRNA and a protein is at the other end of the tRNA.

d. An anticodon is at one of the tRNA and a protein is at the other end of the tRNA.
33. This molecule carries information from the nucleus to the ribosome
a. mRNA

b. tRNA

c. rRNA

d. rDNA 
34. The name of the enzyme that adds nucleotides to a growing mRNA molecule during transcription is called ____________________.

a. DNA polyermase

b. RNA polymerase 



c. helicase

d. helipolymerase


Stages in Protein Synthesis

35. Put the following stages of protein synthesis in order by writing the number in the space to the left. 
a. Next tRNA brings amino acid to the ribosome, anticodon and codon line up.

b. Amino acids are bonded in the correct sequence to build the protein
c. First tRNA brings amino acid to the ribosome; anticodon matches the first codon on mRNA.
d. Part of the DNA strand unzips.

e. DNA code is converted to mRNA by transcription

f. mRNA leaves the nucleus and docks at the ribosome.

Protein Synthesis Matching – items may be used more than once 
36. ______ single-stranded complement of the gene 

37. ______ brings amino acids to the ribosome

38. ______ section of DNA that codes for a protein

39. ______ contains the codons

40. ______ site of protein synthesis

41. ______ made of a line of base triplets

42. ______ codes for one amino acid

43. ______ contains anticodons

44. ______ made of 3 mRNA bases
Protein Synthesis Problem
A. Codon

B. Gene

C. mRNA

D. Ribosome

E. tRNA

45. Determine the protein made from the following strand of DNA.  Include the 

a. complementary strand of DNA 
b. mRNA codons 
c. the anticodons 
d. the 3-letter abbreviations for the amino acids (use CODON chart) 

      

    TAC  AGG   CCC  TAA  ACT


a. ______ ______ _____ _____ ______ 

b. ______ ______ ______ _____ ______ 


c. ______ ______ ______ _____ ______ 

        

d. ______ ______ ______ _____ ______ 
mRNA codon chart

	
	Second base
	

	First Base
	U
	C
	A
	G
	Third base

	U
	PHE

PHE

LEU

LEU
	SER

SER

SER

SER
	TYR

TYR

STOP

STOP
	CYS

CYS

STOP

TRP
	U

C

A

G

	C
	LEU

LEU

LEU

LEU
	PRO

PRO

PRO

PRO
	HIS

HIS

GLN

GLN
	ARG

ARG

ARG

ARG
	U

C

A

G

	A
	ILE

ILE

ILE

MET 
	THR

THR

THR

THR
	ASN

ASN

LYS

LYS
	SER

SER

ARG

ARG
	U

C

A

G

	G
	VAL

VAL

VAL

VAL
	ALA

ALA

ALA

ALA
	ASP

ASP

GLU

GLU
	GLY

GLY

GLY

GLY
	U

C

A

G


46. GIVEN the mRNA sequence, complete the following protein synthesis problem identifying:

A. The Gene

B. The complementary DNA ½ 

C. The tRNA anticodons

D. Amino Acids

      

             a. ______ ______ _____ _____ ______ 


b. ______ ______ ______ _____ ______ 


      AUG    CAU    GUU   CAC    CCC
c. ______ ______ ______ _____ ______ 


d. ______ ______ ______ _____ ______ 
mRNA codon chart

	
	Second base
	

	First Base
	U
	C
	A
	G
	Third base

	U
	PHE

PHE

LEU

LEU
	SER

SER

SER

SER
	TYR

TYR

STOP

STOP
	CYS

CYS

STOP

TRP
	U

C

A

G

	C
	LEU

LEU

LEU

LEU
	PRO

PRO

PRO

PRO
	HIS

HIS

GLN

GLN
	ARG

ARG

ARG

ARG
	U

C

A

G

	A
	ILE

ILE

ILE

MET 
	THR

THR

THR

THR
	ASN

ASN

LYS

LYS
	SER

SER

ARG

ARG
	U

C

A

G

	G
	VAL

VAL

VAL

VAL
	ALA

ALA

ALA

ALA
	ASP

ASP

GLU

GLU
	GLY

GLY

GLY

GLY
	U

C

A

G
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#____





#____
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#____





#____
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mRNA





tRNA





Amino Acids
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