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What is the purpose of Gram staining in bacteria?

A. A) To measure bacterial growth
C. C) To differentiate bacterial cell wall types ✓
D. D) To assess bacterial motility
C. C) To identify bacterial shape

What is the primary function of bacterial flagella?

A. A) DNA replication
C. C) Motility ✓
D. D) Energy production
C. C) Protein synthesis

Describe the significance of bacteria in the nitrogen cycle.

Nitrogen-fixing bacteria convert atmospheric nitrogen (N2) into ammonia (NH3), which plants can
use, while nitrifying bacteria convert ammonia into nitrites and nitrates, and denitrifying bacteria
return nitrogen to the atmosphere, completing the cycle.

Explain the process of binary fission in bacteria.

The process of binary fission in bacteria involves the following steps: first, the bacterial DNA is
replicated, then the cell elongates, and finally, the cell membrane pinches inward to divide the cell
into two genetically identical daughter cells.

What is the primary method of reproduction in bacteria?

A. A) Mitosis
C. C) Binary fission ✓
D. D) Budding
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C. C) Meiosis

What role do nitrogen-fixing bacteria play in ecosystems?

A. A) Decompose organic matter
C. C) Produce oxygen
D. D) Cause diseases in plants
C. C) Convert nitrogen gas into ammonia ✓

Which of the following is a characteristic of Gram-positive bacteria?

A. A) Thin peptidoglycan layer
C. C) Presence of outer membrane
D. D) High lipid content
C. C) Thick peptidoglycan layer ✓

Which bacteria is known for causing tuberculosis?

A. A) Escherichia coli
C. C) Mycobacterium tuberculosis ✓
D. D) Staphylococcus aureus
C. C) Streptococcus pneumoniae

Which bacteria are known to be pathogenic? (Select all that apply)

A. A) Escherichia coli ✓
C. C) Streptococcus ✓
D. D) Mycobacterium tuberculosis ✓
C. C) Lactobacillus

What are the phases of bacterial growth? (Select all that apply)

A. A) Lag phase ✓
C. C) Exponential phase ✓
D. D) Stationary phase ✓
C. C) Decline phase ✓
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Which of the following are methods used to identify bacteria in the lab? (Select all that apply)

A. A) Gram staining ✓
C. C) Culture methods ✓
D. D) X-ray diffraction
C. C) PCR ✓

Which of the following are mechanisms of antibiotic resistance in bacteria? (Select all that apply)

A. A) Mutation ✓
C. C) Gene exchange ✓
D. D) Photosynthesis
C. C) Efflux pumps ✓

How do beneficial bacteria contribute to human health? Provide examples.

Beneficial bacteria contribute to human health by aiding digestion, enhancing immune function, and
preventing infections. For instance, Lactobacillus helps maintain gut health, while Bifidobacterium
supports the immune system.

Explain how bacteria can be used in biotechnology and industrial applications.

A. Bacteria are used in biotechnology for producing pharmaceuticals, enzymes, and biofuels, and in
industrial applications for waste treatment and bioprocesses.

Which of the following are common shapes of bacteria? (Select all that apply)

A. A) Cocci ✓
C. C) Spirilla ✓
D. D) Cuboidal
C. C) Bacilli ✓

Which of the following are roles of bacteria in ecosystems? (Select all that apply)

A. A) Decomposition ✓
C. C) Nitrogen fixation ✓
D. D) Photosynthesis
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C. C) Pathogen control

Which of the following is a common shape of bacteria?

A. A) Tetrahedral
C. C) Cuboidal
D. D) Hexagonal
C. C) Spherical ✓

What are the differences between Gram-positive and Gram-negative bacteria?

The main differences between Gram-positive and Gram-negative bacteria are the thickness of their
peptidoglycan layer and their response to Gram staining: Gram-positive bacteria have a thick layer
and stain purple, whereas Gram-negative bacteria have a thin layer and stain pink.

Which of the following bacteria is commonly found in the human gut?

A. A) Lactobacillus ✓
C. C) Clostridium botulinum
D. D) Vibrio cholerae
C. C) Bacillus anthracis

Discuss the impact of antibiotic resistance on public health.

Antibiotic resistance impacts public health by increasing the incidence of untreatable infections,
leading to higher morbidity and mortality rates, and straining healthcare systems due to the need for
more complex and expensive treatments.
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