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Name Class Date

Topic 2 Cell Biology

Use the diagram below to answer questions 1–4.

STRUCTURE OF A CELL

1  Look at the diagram above. What type of organism might contain this type 
of cell?

A. animal
B. bacteria
C. plant
D. algae

2  Look at the diagram above. Which structure “burns” sugar to release 
energy?

F. endoplasmic reticulum
G. mitochondrion
H. nucleus 
I. ribosome

3  If each mitochondrion visible in the diagram above produced 10 molecules 
of ATP, how many molecules of ATP would this cell produce?

4  Cells require more energy from food than is actually needed to perform 
their functions. A banana has about 120 Calories. If only 60% of the Calories 
in a food are used by the body to perform cellular functions, how many 
Calories in the banana are used by the body to perform cellular functions?
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 1 What type of organism might contain the cell shown above?

 A Alga

 B Animal

 C Bacterium

 D Plant

 2 Cells may have different shapes and different numbers of organelles, depending on 
their function. Which features do plant cells have that animal cells lack?

 A Chloroplast, ribosome, and cell wall

 B Golgi apparatus, cytoskeleton, and vesicle

 C Cell wall, chloroplast, and central vacuole

 D Central vacuole, chloroplast, and smooth ER
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 3  An organism is made up of many cells, similar to the cell shown in the diagram below. 

  What can you conclude about the organism?

 A It is a type of prokaryote.

 B It belongs to the domain Archaea.

 C It belongs to the domain Eukarya.

 D It belongs to the kingdom Protista.
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 1 The diffusion of water through a selectively permeable membrane is called osmosis. 

Which description represents the effects of osmosis on a plant cell when the 
concentration of sugar particles is greater inside the cell than outside?

 A Water diffuses into the cell, and the cell swells.

 B Water diffuses out of the cell, and the cell shrinks.

 C Water moves into and out of the cell at equal rates, and cell size remains 
the same.

 D Water is blocked from moving into or out of the cell, and cell size remains 
the same.
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9  The illustration below shows a cell and a large particle. Many substances, 
such as proteins and polysaccharides, are too large to be transported 
into a cell by carrier proteins. In a process called endocytosis, the large 
particle is brought into the cell. Which of the following statements correctly 
summarizes this process?

1 2 3

F. Waste materials can enter the cell by the same process.
G. The particle passes directly through a protein doorway in the cell 

membrane.
H. The particle passes directly through the phospholipids that make up the 

cell membrane.
I. The cell membrane surrounds the particle and forms a vesicle that is 

brought into the cell.

10  A human skin cell has 46 chromosomes. How many chromosomes are in a 
human gamete?

A. 2
B. 23
C. 44
D. 46

Topic 2 Practice Questions continued
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 2 The illustration above shows a cell and a large particle. Many substances, such as 
proteins and polysaccharides, are too large to be transported into a cell by carrier 
proteins. In a process called endocytosis, the large particle is brought into the cell. 
Which of the following statements correctly summarizes this process?

 A Waste materials carry the particle into the cell.

 B The particle passes directly through a protein doorway in the cell membrane.

 C The particle passes directly through the phospholipids that make up the cell 
membrane.

 D The cell membrane surrounds the particle and forms a vesicle that is brought 
into the cell.

 3 The general equations for photosynthesis and cellular respiration show how the two 
processes are interconnected in natural cycles. Which substance is a product of 
cellular respiration and a reactant in photosynthesis?

 A ATP 

 B Glucose

 C Oxygen 

 D Water
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 1 How are viruses different from living organisms?

 A Viruses contain no proteins.

 B Viruses have no DNA or RNA.

 C Viruses can be killed by antibiotics.

 D Viruses use host cell parts to reproduce.

Capsid

Glycoprotein

Outer envelope

RNA

 2 The diagram shows an HIV particle. What is the function of the glycoproteins on the 
outside of the virus?

 A To carry genetic material

 B To propel the virus forward

 C To help the virus invade cells

 D To protect the HIV particle from antibodies

 3 There are two structures that are characteristic of all viruses: nucleic acid and a 
capsid. What is the function of the nucleic acid?

 A The nucleic acid contains the genetic information the virus needs to bind with a 
host cell.

 B The nucleic acid gives the virus the shape it needs to invade a host cell.

 C The nucleic acid contains the genetic information that the virus needs to 
reproduce itself.

 D The nucleic acid contains the genetic information the virus needs to avoid detection.
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 1 Construction workers attach ropes and pulleys to wooden timbers on an old bridge. 
They use the rope and pulley system like the one in the diagram to move the timbers 
away from each other in order to dismantle the bridge. Which stage of mitosis is 
similar to this way of dismantling a bridge?

 A Prophase

 B Anaphase

 C Telophase

 D Metaphase

 2 The cell cycle is a repeating sequence of cellular growth and division during the life of 
an organism. Which of the following is not a true statement concerning cell division 
of body cells?

 A Cells divide in a process called meiosis.

 B Cells divide in order to maintain homeostasis.

 C Cells divide when the parent cell gets too big.

 D Cells divide in order to repair themselves when damaged.

 3  As part of the cell cycle, a cell produces new daughter cells that are identical to the 
original cell. During which phase are the two daughter cells physically separated?

 A Cytokinesis

 B Synthesis phase

 C First growth phase

 D Second growth phase
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 1 A student examines the single layer of flat cells that covers the outside of a plant’s 

body using a microscope. Which of these correctly identifies this type of tissue with 
its function?

 A Ground tissue is specialized for the storage of water, sugar, and starch.

 B Vascular tissue transports materials throughout the plant.

 C Dermal tissue protects the plant and prevents water loss.

 D Epidermis tissue contains chloroplasts and carries out photosynthesis.

 2 A plant cell is observed to have a large number of chloroplasts. From which part of 
the plant was the cell most likely taken? 

 A Bark

 B Leaf

 C Root

 D Stem

 3 Blood is made up of red blood cells, white blood cells, platelets, and plasma. Red and 
white blood cells are very different in their appearance. For example, white blood cells 
have a nucleus, but red blood cells do not. What can you conclude about the two 
types of blood cells based on their different structures?

 A They have different functions.

 B They have the same function.

 C Their structure is not related to their function.

 D Red blood cells are prokaryotic, and white blood cells are not.
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 1 Which of the following statements best describes the process of gene expression?

 A Messenger, transfer, and ribosomal RNA transcribe information onto a cell’s DNA.

 B The information in DNA is transcribed to RNA and then transcribed to amino 
acids.

 C The information in DNA is transcribed to RNA and then translated to make 
specific proteins.

 D The information in DNA is translated by messenger RNA and then translated to 
make ribosomal RNA.

White blood cell

Nerve cell

OH_Topic4_Q28

 2 Examine the drawings of a white blood cell and a nerve cell. Which of the following 
statements explains why a white blood cell and a nerve cell in a single individual have 
completely different shapes and functions?

 A The two cells have different sets of chromosomes.

 B The two cells have different patterns of gene expression.

 C The two cells use different genetic codes to translate the same genes.

 D The two cells were formed at different times in the individual’s life.

 3 Each cell within a developing body will express different genes, depending on the cell’s 
age and the location within the body. How is gene expression regulated?

 A By external and environmental cues

 B By messenger RNA

 C By temperature and light exposure

 D By mutations caused by imperfect gene replication
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 1 Some genes code for the proteins that regulate cell growth and division. Which of the 

following are caused by uncontrolled, abnormal cell division?

 A Cancers

 B Mutagens

 C Oncogenes

 D Transposons

 2 Cancer is often characterized by tumors. Which would most likely trigger the 
formation of a tumor?

 A A parasite that both lives and reproduces within the human body

 B A mutation in a gene that codes for a protein regulating cell division

 C A change in the DNA sequence of a gene that codes for skin coloration

 D A bacterial infection that causes inflammation and swelling in body tissues

 3 Some cancers are caused by mutations that stop certain proteins from working. The 
inactivation of what kind of protein could lead to cancer?

 A One that speeds up the cell cycle

 B One that slows down the cell cycle

 C One that acts as a growth-promoting molecule

 D One that responds to growth-promoting molecules

 4 Cancer cells are body cells that do not function properly, leading to abnormal growth. 
Which process does not function normally in cancer cells?

 A Osmosis

 B Cell cycle

 C Photosynthesis

 D Cellular respiration
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 1 Two of the four principle classes of organic compounds are proteins and nucleic 

acids. What is the relationship between proteins and nucleic acids?

 A Nucleic acids use proteins for energy.

 B Nucleic acids are a subset of proteins.

 C Proteins are long polymers of nucleic acids.

 D Nucleic acids contain the information to make proteins.

 2 The diagram above illustrates the structure of glucose. Which of the following 
describes how the body uses molecules like the one illustrated above?

 A Sugars form carbohydrates, which are linked together to form fats that store 
energy.

 B Carbohydrates are broken down into glucose, which is stored inside the body’s 
cells.

 C Sugars are broken down into proteins that become the building blocks of the 
body’s tissues.

 D Carbohydrates, such as glucose, are broken down to release chemical energy that 
is used by the body’s cells.

 3 Phospholipids are linear molecules with one polar end and one nonpolar end. 
How does this structure relate to their function in cell membranes?

 A The polar tails of phospholipids form the outside of the cell membrane.

 B The nonpolar heads of phospholipids form the outside of the cell membrane.

 C The nonpolar tails of phospholipids combine to form the middle of the cell 
membrane, with the heads on the outside.

 D The polar heads of phospholipids combine to form the middle of the cell 
membrane, with the tails on the outside.

  1.B.9.A  Biology
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 1 American scientists Stanley Miller and Harold Urey used an apparatus similar to the 
one in the diagram to simulate how life could have formed on Earth. The apparatus 
contained hydrogen gas, water vapor, ammonia, and methane. These gases were 
subjected to a spark, to simulate lightning. They found that organic molecules could 
form from the inorganic gases. Their theory of how life began, however, did not hold 
up under further testing. What crucial fact did they not have when they conducted 
their experiment?

 A There was no lightning in Earth’s early atmosphere.

 B Ammonia and methane were not in the early atmosphere.

 C The chemicals used in the experiment were contaminated.

 D Organic molecules already existed before the atmosphere formed.

 2 Which of these statements provides evidence that RNA may have preceded the 
existence of DNA?

 A RNA molecules are less likely to be denatured by the conditions that existed on 
primitive Earth.

 B Today’s RNA molecules are the templates from which DNA molecules are 
assembled.

 C The presence of an RNA molecule that acts like an enzyme suggests RNA could 
have self-replicated.

 D On early Earth, simple organic molecules that existed before long complex 
molecules included thymine.

  1.B.9.D  Biology
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	 3	 One hypothesis regarding the origin of long complex molecules states that long 
complex molecules resulted from simple organic molecules being concentrated, 
organized, and linked together on hot lava or rocks. According to this hypothesis, 
from where did these simple molecules originate?

	 A	 Clay in the soil

	 B	 Meteorites

	 C	 Atmospheric gases

	 D	 Rain and waves
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