Cells & Genetics

Study Guide
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1.  The Punnett square to the right shows a cross between two sweet pea plants in Mendel’s greenhouse.  Both parents have purple flowers (Pp).  What percentage of flowers are purple and what percentage are white?
2. In the structure of DNA, which nucleotide always pairs with adenine?
3. In the chart, the organism Rr represents a genetically ______________ individual.

a. retrozygous
b. Homogeneous

c. Homozygous


d. heterozygous
4. Which statement is true regarding sexual reproduction as a method of producing offspring?
a. It is uncommon among mammals




c. It produces offspring that are genetically identical

b. It requires more resources and time than a sexual reproduction 
d. It is not usually a method used by plants 
5. During cell division, or mitosis, an exact duplicate of the original cell is produced.  The instructions for cell division are found in the ________ in the _________.

a. Nucleus; RNA

b. Nucleus; nucleolus
c. Nucleus chromosomes
d. Ribosomes; RNA

6. A sperm cell is produced by spermatogenesis.  In order for the sperm cell to achieve a diploid state, what must occur?

7. In the controversial scientific process of cloning, organisms are created that are genetically identical to the parent.  This process would be classified as  (a. Asexual reproduction
b.  Fertilization
c. Sexual reproduction
d. Meiosis)
8. Bacteria perform a specific type of asexual reproduction, which is called 

9. Which of these best describes the primary goal of meiosis?

a. A single cell divides into two daughter cells.

b. All chromosomes are replicated and passed on to the daughter cells

c. Daughter cells are produced with only half the chromosomes of the parent cell
d. The nucleus is divided without mutation

10. Meiosis makes four (haploid or diploid) cells

11. Mr. Jones has blood type B and Mrs. Jones has blood type AB.  What is the probability (in percent) that they will have a child with blood type A if both Mr. Jones’s parents were AB?

12. A dominant gene that codes for red eye color in fruit flies is represented by the symbol W, while the recessive white eye gene is represented by the symbol w.  If a parent fly with the genotype WW is crossed with a parent of the genotype Ww, what percentage of the offspring will have red eyes?

13. The heterozygous condition of sickle cell anemia results in resistance to malaria.  If a homozygous normal father and a heterozygous mother have a child, what are the chances (percentage) of that child being resistant to malaria but not having sickle cell anemia?

14. A scientist has discovered a new gene in oysters.  Oysters with the dominant allele for disease resistance “R” have been found to tolerate polluted waters better than oysters with the recessive “r” allele.  What term is used to describe an oyster that has two identical dominant alleles (RR) for this gene?
a. Genetic hybrid



c.  Heterozygous dominant



b. Homozygous dominant


d. Heterozygous recessive

15. When Mendel’s first generation pea plants were allowed to self-pollinate, the ratio of tall (dominant) to short (recessive) plants in the second generation was

16. In normal humans, sex cells contain the (haploid or diploid) number of chromosomes

a. Diploid

b. Haploid
c. Multiploid

d. Tetraploid
17. According to Mendel, a cross between two round, yellow peas (both with the genotype RrYy) would result in mostly _____________ peas.

18. A(n) ____________________is one of two or more alternate forms of a gene.

19. The process of (mitosis or meiosis) increases genetic variability as it produces gametes for sexual reproduction.

20. Which process results in two daughter cells each having the same number of chromosomes as the parent cell?

21. In humans, cystic fibrosis is a recessive genetic disorder that results in mucus clogging major organs.  If both parents are genetically heterozygous for cystic fibrosis, then what are their chances of having a child with the disease?

22. Carl and Maria joined the cross-country team.  They practiced long hours, running for miles every day.  When they questioned the never-ending training, Coach Bill told them that their athletic performance would improve as they worked on endurance, running longer and longer distances.  What cellular interactions are the result of their training, allowing for improved athletic performance?

a. Decreased respiration rate – increased oxygen consumption – increased cellular respiration – increased energy.
b. Decreased muscle mass – increased proteins – decreased fat – glucose used for energy source

c. Decreased mass – less energy needed for movement – less carbohydrates required – more available ATP

d. Increased muscle mass – increased mitochondria – increased cellular respiration – increased ATP

23. Which organelle is the powerhouse of the cell, the site of cellular respiration?

24. Cells often store materials like water, salts, proteins and carbohydrates in sac-like structures called 

25. Huntington’s disease causes a slow degeneration of the nervous system beginning at about age fifty.  Patients with Huntington’s disease lose control of their limbs and become forgetful.  As the disease grows more severe, it paralyzes and kills them.  The disorder is dominant.  Suppose that Bill’s genotype is Hh and his wife Sharon is hh.  What are the chances that his daughter, Grace, will also have Huntington’s?

26. Scientists are using DNA fingerprinting to help identify the bodies of those killed in the 9/11 tragedy.  Most on-site evidence is in the form of bones or teeth.  Yet the evidence supplied by the victim’s families may include hair or tooth brushes.  How are scientists able to compare DNA from bones or teeth to that found on hairs on a hairbrush?

a. They cannot and this is making body identification very difficult

b. Each sample provides an exact karyotype for genetic identification

c. The DNA is close enough from both sources to infer the victim’s identity.
d. DNA is the same in every cell of the body and does not change over time.
27. What is the purpose of DNA

28. What would happen to a freshwater protozoan if removed from its normal habitat and placed into a saltwater pool?

a. Loss of water through active transport

c. Gain of water through osmosis

b. Loss of water through osmosis


d. Gain of water through active transport
29. Homeostasis will be most affected by the removal of the

a. Vacuole


b. Cell membrane

c. Chloroplast

d. Cell wall
30. Many plant cells have a single, large _______ ________ that is filled with fluid

31. Which organelle, found in the plant cell, breaks down sugars for cellular energy

32. The composition of a cell differs from that of the cell membrane in that the cell membrane is 

a. Mostly inorganic while the whole cell is mostly nucleic acid

b. Mostly lipid while the whole cell is mostly aqueous

c. Mostly protein while the whole cell is mostly nucleic acid

d. Is high in potassium while the whole cell is high in sodium
33. Which feature is found only in prokaryotic cells? (a. Cytoplasm
b. Flagella
c. Plasmid    d. Cell membrane)
34. The rigid but flexible structure of pea pods is enhanced by the presence of the plant cell
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Chloroplasts

b. Walls

c. Vacuoles

d. Lysosomes
35. After germination, continued plant growth pushes first the shoot and then leaves through the soil. We would expect the emergent leaf cells to contain many _____________ for photosynthesis. Because the developing stem must support the plant, we would expect those cells to develop ______________.
a. Mitochondria; cilia


c. Chloroplasts; thickened cell walls 
b. Leucoplasts; large vacuoles

d. Vacuoles; an extensive cytoskeleton

36. While observing an Elodea plant cell through a microscope, a student noticed some small, moving green disks.  These organelles were most likely responsible for
37. We would expect cells found in the digestive glands of animals to contain relatively large amounts of which cellular organelle?  (Centrioles

b. Nuclei

c. Mitochondria

d.Lysosomes)
38. In mitosis of a single cell, the nucleus 
a. Enlarges


b. Splits into four

c. Splits into two

d. Remains unchanged
39. On the average, how many molecules of ATP are gained through the process of aerobic cellular respiration from one glucose molecule?
a. 34-36


b. 140-150

c. 2


d. 6-8
40. Most organisms break down sugar to produce usable energy through the process of 
41. The main result of photosynthesis is
a. Global warming



c.  Carbon dioxide production


b. Glucose productions


d. Decreased atmospheric oxygen
42. What substance combines with oxygen in cellular respiration

a. Fat

b. carbon dioxide


c. Water


d. Sugar
43. Which molecule is used by cells as an energy source?

a. Oxygen

b. DNA


c. Phosphate

d. ATP
44. During the first step of cellular respiration, glucose is converted into

45. ___________________ and _____________ reactions are both parts of photosynthesis

46. ATP is called the energy currency of the cell because

a. Glucose is made of ATP

b. Most of the energy that drives metabolism is supplied by ATP
c. ATP catalyzes all metabolic reactions

d. ATP allows one organelle to be exchanged for another

47. The chemical process for respiration (a. Releases ADP   b. Releases oxygen
c. Releases oxygen   d. Releases energy)
48. Elodea uses ________ to power its cellular processes (a. STP

b. ESP

c. ATP

d. UPS)
49. What is an important component of ATP that is needed to transfer and release energy directly?

a. Nitrogen

b. Uracil

c. Uracil

d. Phosphate
50. The products of cellular respiration include

a. Energy and oxygen


c. Carbon dioxide and water 
b. Glucose and oxygen


d. Glucose and carbon dioxide
