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Chapter 5   The Working Cell

2) The fluid mosaic model describes the plasma membrane as consisting of

A) a phospholipid bilayer with embedded carbohydrates.

B) two layers of phospholipids with cholesterol sandwiched between them.

C) carbohydrates and phospholipids that can drift in the membrane.

D) diverse proteins embedded in a phospholipid bilayer.

3) Membrane phospholipids

A) have hydrophobic heads that face the center of the membrane and are shielded from water.

B) have hydrophilic tails that face outward and are exposed to water.

C) are able to drift about in the plasma membrane

D) remain fluid because they are tightly packed against one another.

4) The cholesterol associated with animal cell membranes

A) is attached to membrane proteins and extends into the watery environment surrounding the cell.

B) helps to stabilize the cell membrane at body temperature.

C) is an abnormality resulting from a diet high in cholesterol.

D) helps solidify the membranes when the room temperature is below freezing.

5) A major function of glycoproteins and glycolipids in the cell membrane is to

A) glue cells together to form tissues.

B) allow the cells of an embryo to sort themselves into tissues and organs.

C) attach the cell membrane to the cytoskeleton.

D) help the cell retain its shape.

6) When physicians perform an organ transplant, they choose a donor whose tissues match those of the recipient as closely as possible. Which of the following cell components are being matched?

A) plasma membrane phospholipids

B) plasma membrane proteins

C) cell-surface carbohydrates

D) plasma membrane cholesterols

7) Most of the functions of a cell membrane, including transport and enzymatic function, are performed by

A) glycolipids.

B) proteins.

C) phospholipids.

D) cholesterol.

8) Which of the following statements regarding membrane protein function is false?

A) Membrane proteins serve as enzymes.

B) Membrane proteins act as receptors to molecules like hormones.

C) Membrane proteins form junctions between cells.

D) Membrane proteins transfer genetic information to the cytoplasm.

10) Plasma membranes are selectively permeable. This means that

A) anything can pass into or out of a cell as long as the membrane is intact and the cell is healthy.

B) the plasma membrane allows some substances to enter or leave a cell more easily than others.

C) glucose cannot enter the cell.

D) plasma membranes must be very thick.

11) Which of the following statements regarding membrane function is false?

A) The plasma membrane forms a selective barrier around the cell.

B) The plasma membrane plays a role in signal transduction.

C) The plasma membrane has receptors for chemical messages.

D) The plasma membrane is the control center of the cell.

12) Which characteristic promoted the utilization of lipids as the first cell membrane?

A) spontaneous degradation of the intracellular environment

B) self-assembly into a simple membrane

C) ability to form an impermeable membrane

D) formation of a semi-solid membrane

13) All cells are enclosed by a plasma membrane that is similar in ________ and ________.

A) thickness . . . composition

B) permeability . . . content

C) lucidity . . . texture

D) structure . . . function

14) Small, nonpolar, hydrophobic molecules such as fatty acids

A) easily pass through a membrane's lipid bilayer.

B) very slowly diffuse through a membrane's lipid bilayer.

C) require transport proteins to pass through a membrane's lipid bilayer.

D) are actively transported across cell membranes.

15) Which of the following substances would have the most trouble crossing a biological membrane by diffusing through the lipid bilayer?

A) O2

B) CO2

C) Na+

D) a small, nonpolar molecule such as butane (C4H10)

16) Oxygen crosses a plasma membrane by

A) osmosis.

B) active transport.

C) pinocytosis.

D) passive transport.

17) Which of the following statements regarding diffusion is false?

A) Diffusion is a result of the thermal energy of atoms and molecules.

B) Diffusion requires no input of energy into the system.

C) Diffusion occurs when particles spread from areas where they are less concentrated to areas where they are more concentrated.

D) Diffusion occurs even after equilibrium is reached and no net change is apparent.

18) Diffusion does not require the cell to expend ATP. Therefore, diffusion is considered a type of

A) exocytosis.

B) passive transport.

C) active transport.

D) endocytosis.

19) Osmosis can be defined as

A) the diffusion of water.

B) the diffusion of nonpolar molecules.

C) active transport.

D) the diffusion of a solute.

20) When two aqueous solutions that differ in solute concentration are placed on either side of a semipermeable membrane and osmosis is allowed to take place, the water will

A) exhibit a net movement to the side with lower free water concentration.

B) exhibit a net movement to the side with higher free water concentration.

C) exhibit a net movement to the side with lower solute concentration.

D) exhibit an equal movement in both directions across the membrane.

21) In the lab, you use a special balloon that is permeable to water, but not sucrose, to make an "artificial cell." The balloon is filled with a solution of 20% sucrose and 80% water and is immersed in a beaker containing a solution of 40% sucrose and 60% water. Which of the following will occur?

A) Water will leave the balloon.

B) Water will enter the balloon.

C) Sucrose will leave the balloon.

D) Sucrose will enter the balloon.

22) Some protozoans have special organelles called contractile vacuoles that continually eliminate excess water from the cell. The presence of these organelles tells you that the environment

A) is isotonic to the protozoan.

B) is hypotonic to the protozoan.

C) contains a higher concentration of solutes than the protozoan.

D) is hypertonic to the protozoan.

23) A cell that neither gains nor loses water when it is immersed in a solution must be

A) isotonic to its environment.

B) hypertonic to its environment.

C) hypotonic to its environment.

D) metabolically inactive.

24) In a hypotonic solution, an animal cell will

A) lyse.

B) experience turgor.

C) neither gain nor lose water.

D) shrivel.

25) If placed in tap water, an animal cell will undergo lysis, whereas a plant cell will not. What accounts for this difference?

A) the expulsion of water by the plant cell's central vacuole

B) the relative impermeability of the plant cell wall to water

C) the fact that plant cells are isotonic to tap water

D) the relative inelasticity and strength of the plant cell wall

26) In the lab, you use a special balloon that is permeable to water but not sucrose to make an "artificial cell." The balloon is filled with a solution of 20% sucrose and 80% water and is immersed in a beaker containing a solution of 40% sucrose and 60% water. The solution in the balloon is ________ relative to the solution in the beaker.

A) isotonic

B) hypotonic

C) hypertonic

D) hydrophilic

27) White blood cells (WBCs) are more resistant to lysis than red blood cells (RBCs). When looking at a sample of blood for WBCs, what could you do to reduce interference from RBCs?

A) Mix the blood in a salty solution to cause the RBCs to lyse.

B) Mix the blood in an isotonic solution and allow the WBCs to float to the top.

C) Mix the blood in a hypotonic solution, which will cause the RBCs to lyse.

D) Mix the blood in a hypertonic solution, which will cause the RBCs to lyse.

28) A plant cell in a hypotonic solution

A) becomes turgid because of an inflow of water.

B) bursts because of an inflow of water.

C) shrivels because of an outflow of water.

D) wilts because of an outflow of water.

29) You are adrift in the Atlantic Ocean, and, being thirsty, drink the surrounding seawater. As a result,

A) you quench your thirst.

B) your cells become turgid.

C) you dehydrate yourself.

D) your cells lyse from excessive water intake.

30) Facilitated diffusion across a biological membrane requires ________ and moves a substance ________ its concentration gradient.

A) energy and transport proteins . . . down

B) transport proteins . . . down

C) energy and transport proteins . . . against

D) transport proteins . . . against

31) The molecules responsible for membrane transport are

A) steroids.

B) phospholipids.

C) carbohydrates.

D) proteins.

32) Which of the following statements is true among all types of passive transport?

A) Proteins are needed to transport molecules across the membrane.

B) The concentration gradient is the driving force.

C) Only small polar molecules are able to cross the plasma membrane.

D) Ions never cross the plasma membrane by passive transport.

33) Aquaporins

A) allow water to cross the plasma membrane via facilitated diffusion.

B) allow water to cross the plasma membrane against its concentration gradient.

C) allow for the active transport of water.

D) are found in all cells.

34) Which of the following processes can move a solute against its concentration gradient?

A) osmosis

B) passive transport

C) facilitated diffusion

D) active transport

36) Which of the following statements regarding active transport is false?

A) Active transport uses ATP as an energy source.

B) Active transport can move a solute against its concentration gradient.

C) Active transport requires the cell to expend energy.

D) Active transport is driven by the concentration gradient.

37) Certain cells that line the stomach synthesize a digestive enzyme and secrete it into the stomach. This enzyme is a protein. Which of the following processes could be responsible for its secretion?

A) endocytosis

B) exocytosis

C) diffusion

D) pinocytosis

38) The process of a white blood cell engulfing a bacterium is

A) osmosis.

B) receptor-mediated endocytosis.

C) pinocytosis.

D) phagocytosis.

39) Phagocytosis is to eating as pinocytosis is to

A) osmosis.

B) drinking.

C) chewing.

D) lysis.

5.2   Art Questions

1) Which figure depicts an animal cell placed in a solution hypotonic to the cell?
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A) cell A

B) cell B

C) cell C

D) cell D

5.3   Scenario Questions

After reading the paragraph, answer the question(s) that follow.

Americans spend up to $100 billion annually for bottled water (41 billion gallons). The only beverages with higher sales are carbonated soft drinks. Recent news stories have highlighted the fact that most bottled water comes from municipal water supplies (the same source as your tap water), although it may undergo an extra purification step called reverse osmosis.

Imagine two tanks that are separated by a membrane that's permeable to water, but not to the dissolved minerals present in the water. Tank A contains tap water and Tank B contains the purified water. Under normal conditions, the purified water would cross the membrane to dilute the more concentrated tap water solution. In the reverse osmosis process, pressure is applied to the tap water tank to force the water molecules across the membrane into the pure water tank.

1) After the reverse osmosis system has been operating for 30 minutes, the solution in Tank A would

A) be hypotonic to Tank B.

B) be isotonic to Tank B.

C) be hypertonic to Tank B.

D) move by passive transport to Tank B.

2) If you shut the system off and pressure was no longer applied to Tank A, you would expect

A) the water to flow from Tank A to Tank B.

B) the water to reverse flow from Tank B to Tank A.

C) the water to flow in equal amounts in both directions.

D) the water to flow against the concentration gradient.
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