ANP 1105 Midterm 1 (Russell and Savory)
UNIVERSITY OF OTTAWA
NO ANSWERS (FOR PRACTICE)

For questions 1 and 2, use the diagram to identify the following

1. lon channel
a)
b)
c)
d)
e)

2. Calcium
a)
b)
c)
d)
e)

3. Which of the following determines the velocity of a nerve impulse?
a) axon diameter
b) axon length
c) axon myelination



d) bandc
e) aandc

4. Which of the following is true about inhibitory postsynaptic potential (IPSP)?
A. itis required for repolarization after an action potential
B. It results in the extracellular fluid becoming more negative
C. It can be caused by intake of chloride ions in the cell
D. Itis most often triggered by the import of potassium into the cell against its concentration
gradient

5. If a postsynaptic cell is stimulated to threshold by temporal summation this implies that:

a) a presynaptic neuron is sending frequent EPSP

b) the presynaptic neuron is sending frequent IPSP

c) the postsynaptic cell is sending frequent action potential

d) the postsynaptic cell can be influenced by only one presynaptic cell

6. Which of the following is a set of true statements about graded potentials?
a) lttravels long distances, uses sodium transport and is triggered by neurotransmitters
b) It varies in size, most often begins at a dendrite and spreads through ionic attraction
c) Triggered by voltage-gated channels, can occur at the axon hillock, and travel short
distances
d) It has depolarization, repolarization and hyperpolarization phase

7. Which of the following is true about action potentials?
a) Chemical synapses ensure bi-directional transmission of the AP
b) Cannot occur of there is an IPSP
c) They are triggered by sodium leak channels in the neurolemma
d) They are triggered when threshold is reached at axon hillock

For the next 2 questions, match the following term to the description

A = depolarization

B = relative refractory period
C = repolarization

D = absolute refractory period
E = action potential

8. Caused by sodium entering the cell
a)
b)
c)



d)
e)

9. The period of an action potential where most of the sodium channels have reset but some
potassium channels remain open

a)
b)
c)
d)
e)

10.

Which ion channel opens in response to a change in membrane potential and participates in

the generation and conduction of action potentials?

11.

12.

a) Mechanically-gated channel
b) Voltage-gated channel

c) Leakage channel

d) Ligand-gated channel

Which of the following correctly describes a graded potential?

a) It travels long distances

b) It can have amplitudes of various sizes

c) lItis initiated by voltage changes in the membrane

d) It has depolarization, repolarization and hyperpolarization phase

Saltatory conduction is made possible by
a) The myelin sheath
b) Large nerve fibers
c) Diphasic impulses
d) Erratic transmission of nerve impulses

. The interior surface of a neuron’s plasma membrane at resting membrane potential will have

a) Positive charge and contains less sodium than outside of the cell

b) Negative charge and contains less sodium than outside of the cell
c) Negative charge and contains more sodium than outside of the cell
d) positive charge and contains more sodium than outside of the cell



For the following 5 questions, match the term to the description
A = depolarization

B = relative refractory period

C = repolarization

D = absolute refractory period

E = action potential

14. The specific period during which potassium ions diffuse out of the neuron due to a change in
membrane permeability.

a)

b)

c)

d)

e)

15. Also called a nerve impulse transmitted by axons.
a)
b)
c)
d)
e)

16. The neuron cannot respond to a second stimulus, no matter how strong.
a)
b)
c)
d)
e)

17. An exceptionally strong stimulus can trigger a response.
a)
b)
c)
d)
e)

18. The interior of the cell becomes less negative due to an influx of sodium ions
a)
b)
c)



d)
e)

19. If a motor neuron in the body were stimulated by an electrode placed about midpoint along
the length of the axon, .
a) The impulse would move to the axon terminal only
b) Muscle contraction would occur
¢) The impulse would spread bi-directionally
d) The impulse would move to the axon terminal only, and the muscle contraction would
occur

Using the figure, identify the following:

20. Perimysium
a)

c)
d)
e)



21. Individual muscle fiber
a)
b)

22. Hypothetically, if a muscle were stretched to the point where thick and thin filaments no
longer overlapped, .
a) Cross bridge attachment would be optimum because of all the free binding sites on actin
b) No muscle tension could be generated
c) Maximum force production would result because the muscle has a maximum range of
travel
d) ATP consumption would increase because the sarcomere is “trying” to contract

23. Which of the following is the correct sequence of events for muscle contractions?

a) motor neuron action potential, neurotransmitter release, muscle cell action potential,
release of calcium ions from SR, ATP-driven power stroke, sliding of myofilaments

b) neurotransmitter release, muscle cell action potential, motor neuron action potential,
release of calcium ions from SR, sliding of myofilaments, ATP-driven power stroke

c) muscle cell action potential, neurotransmitter release, ATP-driven power stroke, calcium
ion release from SR, sliding of myofilaments

d) neurotransmitter release, motor neuron action potential, muscle cell action potential,
release of calcium ions from SR, ATP-driven power stroke

24. In an isotonic contraction, the muscle
a) Changes in length and moves the “load”
b) Does not change in length but increases in tension
c) Never converts pyruvate to lactate
d) Rapidly resynthesizes creatine phosphate and ATP

25. Which of the following surrounds an individual muscle cell?
a) Perimysium
b) Endomysium
c) Epimysium
d) Fascicle



Using the figure below, identify the following:

26. Sarcomere
a)

c)
d)
e)

27. Z-line
a)
b)
c)
d)



e)

28. The sliding filament model of contraction involves

a) actin and myosin sliding past each other and partially overlappmg
b) the shortening of thick filaments so that thin filaments slide past
¢) actin and myosin lengthening in order to slide past each other
d) the Z discs sliding over the myofilaments

29. Of the following muscle types, which has the branching muscle cells with stripes called
striations?

a) Visceral smooth muscle

b) Multiunit muscle

c) Cardiac muscle

d) Skeletal muscle

30. What is the function of the sarcoplasmic reticulum?
a) Pass along action potential to myofilaments
b) Release of calcium
c) Blocking actin filaments from myofilaments
d) Storage of vesicles containing neurotransmitters

31. During muscle contraction, myosin cross bridges attach to which active sites?
a) Myosin filaments
b) Actin filaments
c) Zdiscs
d) Thick filaments

32. What is the functional role of the T tubules?
a) stabilize the G and F actin
b) enhance cellular communication during muscle contraction
c) hold cross bridges in place in a resting muscle
d) synthesize ATP to provide energy for muscle contraction

33. Curare is a poisonous extract. Curare molecules have a chemical substance like the
neurotransmitter ACh. Curare can bind to the ACh receptor site on the chemically gated ion
channels in the motor end plate. Even though curare will bind to the receptor site it will not open
the ion channel and no ions will pass through. What do you think the symptoms of curare
poisoning would look like?

a) Muscles will respond too quickly and cause a severe tremor

b) Curare will only affect cardiac muscle, causing fibrillations of the heart

c) Curare will only affect muscles with ACh receptor, paralyzing them

d) Smooth muscles will become stimulated causing quick movement of nutrients through

the digestive system



34. What part of the sarcolemma contains acetylcholine receptors?
a) Motor end plate
b) End of the muscle fiber
c) Part adjacent to another muscle cell
d) Any part of the sarcolemma

35. Which of the following is arranged in correct order from the most complex to the simplest?
a) Cellular, tissue, molecular, system, organ, organism
b) Molecular, cellular, tissue, organ, system, organism
c) Tissue, cellular, molecular, organ, system, organism
d) Organ, organism, molecular, cellular, tissue, system
e) Organism, system, organ, tissue, cellular, molecular

36. Peroxisomes .
a) Are also called microbodies, and contain acid hydrolases
b) Are able to detoxify substances by enzymatic action
c) Function to digest particles ingested by endocytosis
d) Sometimes function as secretory vesicles

37. Identify the branch of biological science that deals with the study of how living organisms
perform their vital functions.

a) Genetics

b) Physiology

c) Embryology

d) Anatomy

e) Cytology

38. Which of the following is NOT a function of lysosomes?
a) Digesting particles taken in by endocytosis
b) Degrading worn-out or nonfunctional organelles
c) Forming acid hydrolases which are necessary to help form cell membranes
d) Breaking down bone to release calcium ions into the blood



Using the figure above, match the following two tissues

39. Simple squamous epithelium
a)

o O T
S— N =

D

40. Skeletal muscle

o O T QO
S N = N N

D

41. Which of the following would be of most importance to goblet cells and other glandular
epithelia?
a) Microvilli
b) Golgi apparatus
c) Lysosomes
d) Multiple nuclei



42. A many-layered epithelium with cuboidal basal cells and flat cells at its surface would be
classified as

a) Simple cuboidal

b) Simple squamous

c) Transitional

d) Stratified squamous

43. The fiber type that gives connective tissue great tensile strength is
a) Elastic
b) Collagen
c) Reticular
d) Muscle

44. Inability to absorb digested nutrients and secrete mucus might indicate a disorder in which
epithelial tissue?

a) Simple squamous

b) Transitional

c) Simple columnar

d) Stratified squamous

45. What are the three main components of connective tissue?
a) Ground substance, fibers and cells
b) Alveoli, fibrous capsule and secretory cells
c) Collagen, elastic and reticular fibers
d) Fibroblasts, chondroblasts and osteoblasts

46. Which of the following is true about exocrine glands?
a) Merocrine glands are not altered by the secretory process
b) Apocrine cells are destroyed, then replaced, after secretion
c) Holocrine cells are slightly damaged by the secretory process, but repair themselves
d) These glands are ductless

47. Glands, such as the thyroid, that secrete their products directly into the blood rather than
through ducts are classified as

a) Exocrine

b) Endocrine

c) Sebaceous

d) Ceruminous



For the following two questions, match the description with the correct structure:
A = tight junctions

B = desmosomes

C = gap junctions

D = gapless junctions

48. Creates strong structural adhesions between cells
a)
b)
c)
d)

49. Creates impermeability across an epithelial sheet
a)
b)
c)
d)

50. If cells are placed in a hypertonic solution containing a solute to which the membrane is
impermeable, what could happen?
a) The cells will swell and ultimately burst
b) The cells will lose water and shrink
c) The cells will shrink at first, but will later reach an equilibrium with the surrounding
solution and return to their original condition
d) The cells will show no change due to diffusion of both solute and solvent

51. Cancerous cells can divide so rapidly that they will often produce a glycocalyx that is
different than the other cells in the body. This may result in
a) Cells of the immune system recognizing the tumorous cells as forelgn and destroying
them
b) The cancer cells conserving energy for more growth
c) Allowing the cancer cells to bind to their healthy, neighbouring cells
d) A decrease in the permeability of the tumour cell's plasma membrane preventing the
uptake of chemotherapy drugs

52. A macrophage engulfing a bacterium in a pseudopod is utilizing:
a) Phagocytosis
b) Pinocytosis
c) Receptor-mediated endocytosis
d) Exocytosis

53. A type of transport protein found in the plasma membrane of cells lining the inside of the
intestine allows sodium ions to diffuse down their concentration gradient. The ions move



through the transport protein, and into the cell. These transport proteins will use the kinetic
energy of the diffusing sodium ions to bring glucose into the cells as well. Which of the following
would stop transport of glucose through this transport protein?

a) Increasing the concentration of glucose outside of the cell

b) Stopping the activity of the sodium pump

¢) Increasing the number of digestive enzymes in the digestive tract

d) Lowering the energy of activation

54. Passive membrane transport processes include
a) Movement of a substance down its concentration gradlent
b) Movement of water from an area of high solute concentration to an area of low
concentration
c) Consumption of ATP
d) The use of transport proteins when moving substances from areas of low to high
concentration

55. Which of the following is a function of a plasma membrane protein?
a) Circulating antibody
b) Molecular transport through the membrane
c) Forms a lipid bilayer
d) Oxygen transport

56. Which requires ATP to cross the plasma membrane?
a) Oxygen
b) Urea
c) Alcohol
d) Glucose
e) Carbon dioxide
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For questions 1 and 2, use the diagram to identify the following

1. lon channel
a)
b)
c)
d)
e)

2. Calcium
a)
b)
c)
d)
e)

3. Which of the following determines the velocity of a nerve impulse?
a) axon diameter
b) axon length
c) axon myelination



d) bandc
e) aandc

4. Which of the following is true about inhibitory postsynaptic potential (IPSP)?
A. itis required for repolarization after an action potential
B. It results in the extracellular fluid becoming more negative
C. It can be caused by intake of chloride ions in the cell
D. Itis most often triggered by the import of potassium into the cell against its concentration
gradient

5. If a postsynaptic cell is stimulated to threshold by temporal summation this implies that:

a) a presynaptic neuron is sending frequent EPSP

b) the presynaptic neuron is sending frequent IPSP

c) the postsynaptic cell is sending frequent action potential

d) the postsynaptic cell can be influenced by only one presynaptic cell

6. Which of the following is a set of true statements about graded potentials?
a) lttravels long distances, uses sodium transport and is triggered by neurotransmitters
b) It varies in size, most often begins at a dendrite and spreads through ionic attraction
c) Triggered by voltage-gated channels, can occur at the axon hillock, and travel short
distances
d) It has depolarization, repolarization and hyperpolarization phase

7. Which of the following is true about action potentials?
a) Chemical synapses ensure bi-directional transmission of the AP
b) Cannot occur of there is an IPSP
c) They are triggered by sodium leak channels in the neurolemma
d) They are triggered when threshold is reached at axon hillock

For the next 2 questions, match the following term to the description

A = depolarization

B = relative refractory period
C = repolarization

D = absolute refractory period
E = action potential

8. Caused by sodium entering the cell
a)
b)
c)



d)
e)

9. The period of an action potential where most of the sodium channels have reset but some
potassium channels remain open

a)
b)
c)
d)
e)

10.

Which ion channel opens in response to a change in membrane potential and participates in

the generation and conduction of action potentials?

11.

12.

a) Mechanically-gated channel
b) Voltage-gated channel

c) Leakage channel

d) Ligand-gated channel

Which of the following correctly describes a graded potential?

a) It travels long distances

b) It can have amplitudes of various sizes

c) lItis initiated by voltage changes in the membrane

d) It has depolarization, repolarization and hyperpolarization phase

Saltatory conduction is made possible by
a) The myelin sheath
b) Large nerve fibers
c) Diphasic impulses
d) Erratic transmission of nerve impulses

. The interior surface of a neuron’s plasma membrane at resting membrane potential will have

a) Positive charge and contains less sodium than outside of the cell

b) Negative charge and contains less sodium than outside of the cell
c) Negative charge and contains more sodium than outside of the cell
d) positive charge and contains more sodium than outside of the cell



For the following 5 questions, match the term to the description
A = depolarization

B = relative refractory period

C = repolarization

D = absolute refractory period

E = action potential

14. The specific period during which potassium ions diffuse out of the neuron due to a change in
membrane permeability.

a)

b)

c)

d)

e)

15. Also called a nerve impulse transmitted by axons.
a)
b)
c)
d)
e)

16. The neuron cannot respond to a second stimulus, no matter how strong.
a)
b)
c)
d)
e)

17. An exceptionally strong stimulus can trigger a response.
a)
b)
c)
d)
e)

18. The interior of the cell becomes less negative due to an influx of sodium ions
a)
b)
c)



d)
e)

19. If a motor neuron in the body were stimulated by an electrode placed about midpoint along
the length of the axon, .
a) The impulse would move to the axon terminal only
b) Muscle contraction would occur
c) The impulse would spread bi-directionally
d) The impulse would move to the axon terminal only, and the muscle contraction would
occur

Using the figure, identify the following:

20. Perimysium
a)

c)
d)
e)



21. Individual muscle fiber

a)
b)

22. Hypothetically, if a muscle were stretched to the point where thick and thin filaments no
longer overlapped, .

23.

24,

25.

a)
b)
c)

d)

Cross bridge attachment would be optimum because of all the free binding sites on actin
No muscle tension could be generated

Maximum force production would result because the muscle has a maximum range of
travel

ATP consumption would increase because the sarcomere is “trying” to contract

Which of the following is the correct sequence of events for muscle contractions?

motor neuron action potential, neurotransmitter release, muscle cell action potential,
release of calcium ions from SR, ATP-driven power stroke, sliding of myofilaments
neurotransmitter release, muscle cell action potential, motor neuron action potential,
release of calcium ions from SR, sliding of myofilaments, ATP-driven power stroke
muscle cell action potential, neurotransmitter release, ATP-driven power stroke, calcium
ion release from SR, sliding of myofilaments

neurotransmitter release, motor neuron action potential, muscle cell action potential,
release of calcium ions from SR, ATP-driven power stroke

In an isotonic contraction, the muscle

a)
b)
c)
d)

Changes in length and moves the “load”

Does not change in length but increases in tension
Never converts pyruvate to lactate

Rapidly resynthesizes creatine phosphate and ATP

Which of the following surrounds an individual muscle cell?

a)
b)
c)
d)

Perimysium
Endomysium
Epimysium
Fascicle



Using the figure below, identify the following:

26. Sarcomere
a)

c)
d)
e)

27. Z-line
a)
b)
c)
d)



e)

28. The sliding filament model of contraction involves

a) actin and myosin sliding past each other and partially overlappmg
b) the shortening of thick filaments so that thin filaments slide past
¢) actin and myosin lengthening in order to slide past each other

d) the Z discs sliding over the myofilaments

29. Of the following muscle types, which has the branching muscle cells with stripes called
striations?

a) Visceral smooth muscle

b) Multiunit muscle

c) Cardiac muscle

d) Skeletal muscle

30. What is the function of the sarcoplasmic reticulum?
a) Pass along action potential to myofilaments
b) Release of calcium
c) Blocking actin filaments from myofilaments
d) Storage of vesicles containing neurotransmitters

31. During muscle contraction, myosin cross bridges attach to which active sites?
a) Myosin filaments
b) Actin filaments
c) Zdiscs
d) Thick filaments

32. What is the functional role of the T tubules?
a) stabilize the G and F actin
b) enhance cellular communication during muscle contraction
c) hold cross bridges in place in a resting muscle
d) synthesize ATP to provide energy for muscle contraction

33. Curare is a poisonous extract. Curare molecules have a chemical substance like the
neurotransmitter ACh. Curare can bind to the ACh receptor site on the chemically gated ion
channels in the motor end plate. Even though curare will bind to the receptor site it will not open
the ion channel and no ions will pass through. What do you think the symptoms of curare
poisoning would look like?

a) Muscles will respond too quickly and cause a severe tremor

b) Curare will only affect cardiac muscle, causing fibrillations of the heart

c) Curare will only affect muscles with ACh receptor, paralyzing them

d) Smooth muscles will become stimulated causing quick movement of nutrients through

the digestive system



34. What part of the sarcolemma contains acetylcholine receptors?
a) Motor end plate
b) End of the muscle fiber
c) Part adjacent to another muscle cell
d) Any part of the sarcolemma

35. Which of the following is arranged in correct order from the most complex to the simplest?
a) Cellular, tissue, molecular, system, organ, organism
b) Molecular, cellular, tissue, organ, system, organism
c) Tissue, cellular, molecular, organ, system, organism
d) Organ, organism, molecular, cellular, tissue, system
e) Organism, system, organ, tissue, cellular, molecular

36. Peroxisomes .
a) Are also called microbodies, and contain acid hydrolases
b) Are able to detoxify substances by enzymatic action
c) Function to digest particles ingested by endocytosis
d) Sometimes function as secretory vesicles

37. Identify the branch of biological science that deals with the study of how living organisms
perform their vital functions.

a) Genetics

b) Physiology

c) Embryology

d) Anatomy

e) Cytology

38. Which of the following is NOT a function of lysosomes?
a) Digesting particles taken in by endocytosis
b) Degrading worn-out or nonfunctional organelles
c) Forming acid hydrolases which are necessary to help form cell membranes
d) Breaking down bone to release calcium ions into the blood



Using the figure above, match the following two tissues

39. Simple squamous epithelium
a)
b)

o O

)
)
)

D

40. Skeletal muscle
a)

o O T
S N = N

D

41. Which of the following would be of most importance to goblet cells and other glandular
epithelia?

a) Microvilli

b) Golgi apparatus

c) Lysosomes

d) Multiple nuclei



42. A many-layered epithelium with cuboidal basal cells and flat cells at its surface would be
classified as

a) Simple cuboidal

b) Simple squamous

c) Transitional

d) Stratified squamous

43. The fiber type that gives connective tissue great tensile strength is
a) Elastic
b) Collagen
c) Reticular
d) Muscle

44. Inability to absorb digested nutrients and secrete mucus might indicate a disorder in which
epithelial tissue?

a) Simple squamous

b) Transitional

c) Simple columnar

d) Stratified squamous

45. What are the three main components of connective tissue?
a) Ground substance, fibers and cells
b) Alveoli, fibrous capsule and secretory cells
c) Collagen, elastic and reticular fibers
d) Fibroblasts, chondroblasts and osteoblasts

46. Which of the following is true about exocrine glands?
a) Merocrine glands are not altered by the secretory process
b) Apocrine cells are destroyed, then replaced, after secretion
c) Holocrine cells are slightly damaged by the secretory process, but repair themselves
d) These glands are ductless

47. Glands, such as the thyroid, that secrete their products directly into the blood rather than
through ducts are classified as

a) Exocrine

b) Endocrine

c) Sebaceous

d) Ceruminous



For the following two questions, match the description with the correct structure:
A = tight junctions

B = desmosomes

C = gap junctions

D = gapless junctions

48. Creates strong structural adhesions between cells
a)
b)
c)
d)

49. Creates impermeability across an epithelial sheet
a)
b)
c)
d)

50. If cells are placed in a hypertonic solution containing a solute to which the membrane is
impermeable, what could happen?
a) The cells will swell and ultimately burst
b) The cells will lose water and shrink
c) The cells will shrink at first, but will later reach an equilibrium with the surrounding
solution and return to their original condition
d) The cells will show no change due to diffusion of both solute and solvent

51. Cancerous cells can divide so rapidly that they will often produce a glycocalyx that is
different than the other cells in the body. This may result in
a) Cells of the immune system recognizing the tumorous cells as forelgn and destroying
them
b) The cancer cells conserving energy for more growth
c) Allowing the cancer cells to bind to their healthy, neighbouring cells
d) A decrease in the permeability of the tumour cell's plasma membrane preventing the
uptake of chemotherapy drugs

52. A macrophage engulfing a bacterium in a pseudopod is utilizing:
a) Phagocytosis
b) Pinocytosis
c) Receptor-mediated endocytosis
d) Exocytosis

53. A type of transport protein found in the plasma membrane of cells lining the inside of the
intestine allows sodium ions to diffuse down their concentration gradient. The ions move



through the transport protein, and into the cell. These transport proteins will use the kinetic
energy of the diffusing sodium ions to bring glucose into the cells as well. Which of the following
would stop transport of glucose through this transport protein?

a) Increasing the concentration of glucose outside of the cell

b) Stopping the activity of the sodium pump

¢) Increasing the number of digestive enzymes in the digestive tract

d) Lowering the energy of activation

54. Passive membrane transport processes include
a) Movement of a substance down its concentration gradlent
b) Movement of water from an area of high solute concentration to an area of low
concentration
c) Consumption of ATP
d) The use of transport proteins when moving substances from areas of low to high
concentration

55. Which of the following is a function of a plasma membrane protein?
a) Circulating antibody
b) Molecular transport through the membrane
c) Forms a lipid bilayer
d) Oxygen transport

56. Which requires ATP to cross the plasma membrane?
a) Oxygen
b) Urea
c) Alcohol
d) Glucose
e) Carbon dioxide



