Bloe8 Chapter 39
2 15-question online student quizzes

Questions are organized by section number and have an (F), (C), or (A) at the beginning to designate the modified Bloom categories used in the test item files.
Quiz 1
(C)1.  If the sliding filament model of contraction is dependent upon ATP molecules being available, then why would a dead body undergo a condition called rigor mortis? 

a. Cross-bridges of myosin cannot pull actin toward the midline of the sarcomere without ATP.
b. A dead body's cells cannot make ATP.
c. Cross-bridges cannot turn loose of the binding sites on actin, and thus the muscle cells cannot return to a relaxed state.

Answer: c
Hint: Please review section 39.2 in your text.  What could cause the filaments to stick to one another and not allow them to slide freely past one another? 
Feedback: 

a. Incorrect. This is not about contraction but is about relaxation of a sarcomere/muscle.
b. Incorrect. The inability to make ATP is part of this situation, but where would it normally bind?
c. Correct. ATP is needed to release the actin binding sites, so the filaments can’t slide past one another and the muscles become rigid.
(F)2.  Sarcomeres are composed of: 

a. repeating units of thick and thin filaments.
b. many myofibrils.
c. repeating muscle fibers.
d. many motor neurons.

Answer: a
Hint: Sarcomeres are composed of protein subunits. See section 39.2 in your text for details.
Feedback: 

a. Correct. Sarcomeres are composed of both thick and thin filaments.
b. Incorrect. Sarcomeres are, in fact, a component of a myofibril.
c. Incorrect. One muscle fiber contains many sarcomeres.
d. Incorrect. Motor neurons synapse with individual muscle fibers, not the sarcomeres found within.

(F)3.  What type of tissue is involved in the attachment of a skeletal muscle to bone? 

a. a ligament
b. a tendon
c. adipose tissue
d. cartilage

Answer: b
Hint: The tissue that forms the attachment is a type of connective tissue. For more information on human tissues, see section 39.2 in your text.
Feedback: 

a. Incorrect. A ligament is responsible for the attachment of bone to bone.
b. Correct. A tendon, which is an extension of the muscle tissue itself, is used to attach muscle to bone. When a muscle contracts, it pulls on the bone via the attachment point of the tendon.
c. Incorrect. Although adipose tissue is a form of connective tissue, its primary role is the storage of fat.
d. Incorrect. Although cartilage is a form of connective tissue, it does not play a role in the attachment of muscle to bone.

(F)4.  Which of the following is a function of neuromuscular junctions that is NOT shared by neuron-to-neuron synapses? 

a. Summation of electrical stimulation in the postsynaptic cell always occurs.
b. Changes in postsynaptic cells may be either excitatory or inhibitory.
c. Postsynaptic cells will always respond with an excitatory postsynaptic potential when stimulated.
d. Postsynaptic cells do not require summation to generate an action potential.
e. The first two answers are both correct.
f. The third and fourth answers are correct.

Answer: f
Hint: Review section 39.2 in the text. Human skeletal muscle fibers get input from only one motor neuron.
Feedback: 

a. Incorrect. Enough neurotransmitter is released across the large area of synaptic contact to generate an AP in the muscle fiber.
b. Incorrect. Postsynaptic changes in the membrane potential are always excitatory, due to the opening of membrane channels that always excite the postsynaptic cell.
c. This is not the only correct answer.
d. This is not the only correct answer.
e. Incorrect.  Neither is right.
f. Correct. These are characteristics of NMJs but not of all neuron to neuron synapses.
(F)5.  If you were examining a microscope slide of an unknown muscle tissue type and did not see any striations (striping) in the cells, which muscle type would you be looking at? 

a. skeletal muscle
b. cardiac muscle
c. smooth muscle

Answer: c
Hint: Review Section 39.2 in your text.  This type of vertebrate muscle doesn’t have striations because it doesn’t have sarcomeres.
Feedback: 

a. Incorrect. This muscle type has heavy striations.
b. Incorrect. This muscle type has light, but noticeable, striations.
c. Correct. Smooth muscle does not have sarcomeres, so it lacks the visible striations.
(C)6.  Wh
;lkj;lkjy do you think your muscles contract uncontrollably when exposed to a strong electric shock? Don't try this at home! 

a. The electric shock directly causes myosin cross-bridges to bind with actin.
b. The electric shock is carried throughout the muscle fibers and stimulates the sarcoplasmic reticula to release their calcium stores.
c. The electric shock speeds up the rate at which ATP binds to myosin cross-bridges.

Answer: b
Hint: Please review section 39.2 in your text. What part of the muscle fiber responds to an electrical signal?
Feedback: 

a. Incorrect. Although this will occur, the electric shock does not DIRECTLY drive this process.
b. Correct. The sarcoplasmic reticulum would release calcium in response to the electrical stimulation and initiate contractions.
c. Incorrect. The presence of electricity does not significantly influence this process.

(C)7.  Functionally speaking, why would it be inappropriate to say that smooth muscle could be used to generate skeletal movements? 

a. Smooth muscle contractions could be too slow for an animal to react to changes in its environment.
b. Smooth muscle contractions would not allow an animal to generate voluntary movements.
c. Smooth muscle contractions are generally best at producing wavelike contractions, which are inefficient for forceful skeletal movements.
d. All of the above are correct.

Answer: d
Hint: Review Section 39.2 in your text. Smooth muscle is good at slow, sustained contractions.
Feedback: 

a. Incorrect. This is not the only correct answer. 
b. Incorrect. This is not the only correct answer.
c. Incorrect. This is not the only correct answer.
d. Correct. All are true of the shortcomings of smooth muscle for controlling skeletal movements.
(F)8.  When calcium ions are released from the sarcoplasmic reticulum to initiate a muscle contraction, which of the following proteins do they bind to? 

a. tropomyosin
b. myosin
c. troponin
d. actin

Answer: c
Hint: The binding of calcium ions to this protein leads to the formation of a cross-bridge. For more information, see section 39.2 in your text.
Feedback: 

a. Incorrect. Although tropomyosin is located in the thin filament where the calcium ions bind, the ions do not directly bind to this protein.
b. Incorrect. The binding site for the calcium ions is located in the thin filament.
c. Correct. Troponin contains a binding site for calcium ions, and the binding of these ions is a crucial step in the initiation of a muscle contraction.
d. Incorrect. Although the calcium ions bind to a protein found in the thin filament, they do not bind to this protein.

(C)9.  Which of the following cell functions would be affected greatest by the absence of microtubules? 

a. diffusion and osmosis across the membrane
b. cell movement and cell division
c. transcription
d. translation

Answer: b
Hint: Consider the structure of a microtubule to understand how it functions in a cell. For more information on microtubules, see section 39.2 in your text.
Feedback: 

a. Incorrect. This process is under the control of the plasma membrane.
b. Correct. Microtubules, which are composed of actin, have the ability to direct the movement of cells and cell structures. Microtubules have the ability to get longer or shorter through the addition or subtraction of actin subunits.
c. Incorrect. Transcription is a process that occurs in the nucleus under the control of an enzyme called RNA polymerase.
d. Incorrect. Translation occurs in a cell structure called a ribosome.

(C)10.  Consider a muscle that is in the middle of a contraction. Imagine that you could keep all of the muscle cells of that muscle flooded with calcium ions and at the same time remove all of the ATP from those cells during the peak of that contraction. What would happen to the muscle? 

a. The muscle would remain contracted.
b. The muscle would relax.
c. The muscle would contract harder.

Answer: a
Hint: Review section 39.2 in your text.  Consider the role of calcium ions and ATP in the contraction cycle. Keep in mind what happens when ATP binds to the myosin head of the thick filament during a contraction.
Feedback: 

a. Correct. Since the cell is filled with calcium ions, the tropomyosin is not blocking the myosin binding sites on the actin of the thin filament; therefore, the cross-bridges can form. In addition, since the binding of ATP to the myosin head of the thick filament causes the myosin to detach from the actin, this detachment would not be able to take place. The net result is a muscle that remains contracted in a condition called rigor. This is what happens shortly after death during a process called rigor mortis.
b. Incorrect. The muscle cannot relax because ATP is needed for the detachment of the myosin heads from the actin.
c. Incorrect. In order for the contraction to continue, ATP must be available so the myosin heads can detach, recharge through the breakdown of ATP, and then reattach to continue the contraction cycle.

(C)11.  Which skeleton type would be most desirable if you were a small animal who needed to change its body shape to squeeze into/through small cracks and crevices in the ground? 

a. endoskeleton
b. exoskeleton
c. hydrostatic

Answer: c
Hint: Review Section 39.3 in your text. Which skeleton is the least rigid?
Feedback: 

a. Incorrect. Although animals with this skeleton type can achieve small size, they cannot easily change their body form due to the presence of rigid internal bones.
b. Incorrect. Although animals with this skeleton type can achieve small size, they cannot easily change their body form due to the presence of exoskeletal plates.
c. Correct. This is the least rigid skeleton.
(F)12.  Osteoporosis is a disease in which calcium is removed from bone with a resultant loss of bone mass and strength. Women are eight times more likely to suffer from this disease. Why would that be so? 

a. Womens’ bones are less massive than mens’ bones.
b. Women consume more calcium than men.
c. Estrogen is reduced after menopause.
d. All of the above.

e. Some but not all of the above.

Answer: d
Hint: Please review section 39.4 in your text. 
Feedback: 

a. Incorrect. While this is true, this is not the only cause.
b. Incorrect. This may or may not be true, but it would have the opposite effect on women’s risk of osteoporosis.
c. Incorrect.  While this is true, this is not the only cause.
d. Incorrect. There is at least one incorrect answer. 
e. Correct. a and c are true. 

(F)13.  What cell type directly participates in the remodeling of bone during the growth of an individual? 

a. osteocytes
b. osteoclasts
c. osteoblasts
d. The first two answers are both correct.
e. The second and third answers are both correct.

Answer: e
Hint: Define the term remodeling and look to see what kinds of cells are required. review Section 39.4 in your text.
Feedback: 

a. Incorrect. These cells are mature osteoblasts that have become surrounded by bone and are believed to regulate remodeling of bone.
b. This is not the only correct answer. These are cells that secrete substances that dissolve bone.
c. This is not the only correct answer. These cells secrete substances that eventually form the hardened bone.
d. Incorrect. One of these answers is not correct. 
e. Correct. For bones to properly grow during the adolescent years, there must be a balance between the activities of the osteoblasts and osteoclasts.

(C)14.  If a person had significantly reduced or absent cartilage pads in their knees, how do you think this would affect joint function? 

a. The bones of the joint would move more easily because cartilage tissues would not be in the way.
b. Joint movements would be painful because there is no cartilage keeping the bones from grinding together.
c. Joint movement would not be affected.

Answer: b
Hint: Review Section 39.4 in your text. Cartilage cushions joints.
Feedback: 

a. Incorrect. Bone movement is not impaired by cartilage in a healthy knee.
b. Correct. Cartilage cushions joints.
c. Incorrect. Joint function would be affected.
(C)15.  How would a torn biceps muscle impair the ability of your arm to move? 

a. It would keep you from flexing your forearm.
b. It would keep you from moving your arm at the shoulder.
c. It would keep you from extending your forearm.

Answer: a
Hint: Review Section 39.5 in your text.  If you hold your arm out in front of you with the palm up, your bicep is the muscle bulge on the top of your arm between the shoulder and elbow.  
Feedback: 

a. Correct. Without the muscle to contract, you wouldn’t be able to move the bones around the joint.
b. Incorrect. Your shoulder, back, and chest muscles are involved with these movements.
c. Incorrect. The triceps muscle is responsible for forearm extension.

Quiz 2

(F)1.  A muscle would be defined as "striated" if: 

a. it had "stripes" or a striped appearance.
b. it is an involuntary muscle.
c. it takes part in muscle contractions of the heart.
d. it is a very large muscle.

Answer: a
Hint: Both skeletal and cardiac muscle are striated. For more information on muscle structure, see section 39.2 in your text.
Feedback: 

a. Correct. The word "striated" means striped and the molecular structure of striated muscle produces the striped appearance of this tissue under the microscope.
b. Incorrect. A muscle does not have to be large to be striated. There are many striated skeletal muscles in the face that are small and help to control facial expressions.
c. Incorrect. Heart muscle contractions are produced by cardiac muscle. Although cardiac muscle is striated, it is not the only striated muscle in the body.
d. Incorrect. A muscle does not have to be large if it is striated. There are many striated skeletal muscles in the face that are small and help to control facial expressions.

(F)2. The bending of the __________ cross bridges when the energy of ATP is available provides the force of contraction at the molecular level. 

a. myosin
b. actin
c. accessory proteins

Answer: a
Hint: Please review section 39.2 in your text. This has the “heads” that form crossbridges.
Feedback: 

a. Correct. Myosin forms crossbridges with actin and the bending action shifts the thin and thick filaments relative to one another.
b. Incorrect. This is a "thin" microfilament protein.
c. Incorrect. These proteins cover the binding sites between the actin and the cross bridges

(F)3. The nervous system controls the strength and degree of muscle contraction due to __________. 

a. the number of fibers stimulated
b. the frequency of action potentials
c. the size of action potentials
d. All of the above.
e. A and B only.

Answer: c
Hint: Please review section 39.2 in your text.  In humans, one motor neuron innervates many fibers and is capable of generating single or trains of action potentials.
Feedback: 

a. Incorrect. While this is true, this is only part of the answer.
b. Incorrect. While this is true, this is only part of the answer.
c. Incorrect. This is not true.

d. Incorrect.  There is at least one incorrect answer.
e. Correct. The first and second answers are correct explanations of how the nervous system.
(F)4.  Another name for a muscle cell would be: 

a. a muscle fiber.
b. a myofibril.
c. the thick filament.
d. the thin filament.

Answer: a
Hint: Muscle cells are some of the largest cells in the human body, and may reach lengths of more than 1 foot. For more information on human tissues, see section 39.2 in your text.
Feedback: 

a. Correct. A muscle fiber is actually the product of the fusion of hundreds of individual cells. A muscle is a collection of these fibers and each fiber runs the entire length of the muscle.
b. Incorrect. The myofibril is the collection of contractile proteins that are found within the muscle cell.
c. Incorrect. The thick filament is a component of the sarcomere, which is located on myofibrils that are found within a muscle cell.
d. Incorrect. The thin filament is a component of the sarcomere, which is located on myofibrils that are found within a muscle cell.

(F)5.  Which protein makes up the thick filament of the sarcomere? 

a. collagen
b. troponin
c. actin
d. myosin

Answer: d
Hint: There are two different filaments that make up a sarcomere (thin and thick). For more information on human tissues, see section 39.2 in your text.
Feedback: 

a. Incorrect. Collagen is a very abundant structural protein found in the human body, but it is not found in the sarcomere of a muscle.
b. Incorrect. Troponin is an accessory protein found in the thin filament of the sarcomere.
c. Incorrect. Actin is the primary protein that makes up the thin filament.
d. Correct. The thick filament of a sarcomere is composed of a collection of myosin molecules.

(F)6.  Which of the following is the best description of a cross-bridge? 

a. the connection of the head of the myosin molecules of the thick filament to the actin of the thin filament
b. deep indentations along the plasma membrane of the muscle fiber (the sarcolemma)
c. Thin lines that are composed of fibrous protein bands that attach to the thin filaments of the sarcomere. These lines represent the boundary of an individual sarcomere.
d. Flattened, membrane-enclosed compartments. These compartments contain very high concentrations of ions which are released during the contraction of the muscle.

Answer: a
Hint: The formation of a cross-bridge is a crucial step in a muscle contraction. For more information on human tissues, see section 39.2 in your text.
Feedback: 

a. Correct. During a muscle contraction, the myosin heads bind to the actin subunits found in the thin filaments. After binding, the thick and thin filaments will slide by each other as the muscle contracts.
b. Incorrect. This is a description for a T-tubule.
c. Incorrect. This is a description for the Z lines of a sarcomere.
d. Incorrect. This is a description of the sarcoplasmic reticulum.

(F)7.  Which type of ion is released from the sarcoplasmic reticulum during a muscle contraction? 

a. hydrogen ions
b. potassium ions
c. calcium ions
d. chloride ions

Answer: c
Hint: The ion that is released from the sarcoplasmic reticulum plays a key role in the contraction of a muscle. For more information on human tissues, see section 39.2 in your text.
Feedback: 

a. Incorrect. This ion is not released from the sarcoplasmice reticulum.
b. Incorrect. This ion is not released from the sarcoplasmice reticulum.
c. Correct. The initiation of a muscle contraction is timed by the release of this important ion from the sarcoplasmic reticulum.
d. Incorrect. This ion is not released from the sarcoplasmice reticulum.
(C)8.  Why do you think a muscle produces a stronger contraction after extensive weight training, even though the number of muscle cells doesn't change? 

a. The number of thick and thin filaments increases in each muscle cell, allowing a sarcomere to form more cross-bridges and thus a stronger contraction.
b. A greater number of action potentials is sent to a trained muscle, thus generating stronger contractions.
c. A trained muscle has more motor units than an untrained one, resulting in the potential for stronger contractions.
d. All of the above are correct.

Answer: a
Hint: Review Section 39.2 in your text.  You don’t get more cells, but the cells get bigger.
Feedback: 

a. Correct. As the cell gets bigger there is an increase in the contractile elements, making it stronger.
b. Incorrect. Weight training does not affect the number of action potentials sent to a muscle.
c. Incorrect. As stated in the question, weight training does not change the number of muscle cells in a muscle. Therefore, the number of motor units is not affected.
d. Incorrect. Training does not affect action potential frequency or the number of motor units.

(F)9.  What happens to the tropomyosin after calcium is released from the sarcoplasmic reticulum? 

a. It forms a cross-bridge with the myosin of the thick filament.
b. It rotates out of the way of the myosin binding sites found on the actin molecules of the thin filament.
c. It rotates around the thin filament and blocks the myosin binding sites found on the actin molecules of the thin filament.
d. ATP binds to the tropomyosin to provide energy for the contraction.

Answer: b
Hint: Tropomyosin is an accessory protein found in the thin filament with a tight association with actin. For more information, see section 39.2 in your text.
Feedback: 

a. Incorrect. Cross-bridge formation occurs between the myosin of the thick filament and the actin of the thin filament.
b. Correct. After calcium ions bind to troponin, the tropomyosin rotates out of the way of the binding sites for myosin, which are found on the actin molecules of the thin filament. This leads to the formation of a cross-bridge and the initiation of a muscle contraction.
c. Incorrect. Calcium ions signal the initiation of a muscle contraction. Tropomyosin can be found blocking the myosin binding sites found on the actin molecules while the muscle is at rest. This block prevents the formation of a cross-bridge.
d. Incorrect. Although ATP is required to fuel the contraction of the muscle, it does not bind to the tropomyosin.

(F)10.  What happens to the myosin head when a molecule of ATP binds to it while it is attached to the actin of the thin filament? 

a. The binding of ATP causes the myosin to form a cross-bridge.
b. The binding of ATP causes the myosin head to detach from the actin.
c. The binding of ATP causes the myosin head to change its configuration and pull the actin of the thin filament during the power stroke.
d. The tropomyosin rotates out of the way of the myosin binding sites on the actin of the thin filament.

Answer: b
Hint: The binding of ATP to the myosin head is an important part of the contraction cycle. For more information, see section 39.2 in your text.
Feedback: 

a. Incorrect. During the cross-bridge formation, ADP and a phosphate group (P) are bound to the myosin head.
b. Correct. When ATP binds to the myosin, it causes myosin to lose its affinity for actin and the myosin head detaches.
c. Incorrect. During the power stroke, the myosin head releases ADP and a phosphate group (P) that are attached to the myosin head. ADP and P are the products of the breakdown of ATP, which also releases energy that is used to fuel this part of the contraction cycle.
d. Incorrect. This process occurs before the contraction cycle begins and involves the binding of calcium ions to the troponin of the thin filament.

 (F)11.  What type of skeleton is found outside the body at the body surface? 

a. hydrostatic skeleton
b. endoskeleton
c. exoskeleton
d. all of the above

Answer: c
Hint: Please review section 39.3 in your text.  Look at the prefix to tell you where the skeleton is found.
Feedback: 

a. Incorrect. This type of skeleton is found inside the body of earthworms, for example, and permits muscular movements because fluids are not compressible.
b. Incorrect. An endoskeleton is another type of skeleton found inside the body of certain animals (vertebrates, for example). It is composed of ossified bone, rather than fluid.
c. Correct. Arthropods are the best example of animals with this type of skeleton. Thin at the moveable limb joints and thicker elsewhere, this type of skeleton provides a unique obstacle to growth that must be overcome by periodically shedding the old skin and generating a new one.
d. Incorrect. Only one of the skeletons above applies.

(F)12.  John has fallen and broken his femur. Which of the following will deposit new bone to mend the fracture? 

a. osteocytes 
b. osteoblasts 
c. osteoclasts 
d. chondrocytes 

Answer: b
Hint: Review Section 39.4 in your text.  Break the word into roots to get the right answer.
Feedback: 

a. Incorrect. These are mature bone cells that control the remodeling of intact bone.
b. Correct. Osteoblasts are the young bone building 
c. Incorrect. These cells break down bone tissue.
d. Incorrect. These are cartilage cells.

(F)13.  Bone-dissolving cells are called 

a. chondrocytes
b. osteoblasts
c. osteoclasts
d. osteocytes
e. erythroblasts

Answer: c
Hint: Review section 39.4 in your textbook. Break the word into roots to get the right answer.
Feedback: 

a. Incorrect.  These are cartilage cells.
b. Incorrect.  These cells build up bone tissue.
c. Correct. These cells dissolve bone.
d. Incorrect.  These are mature bone cells.
e. Incorrect.  These form red blood cells.
(F)14.  Osteons contain all of the following EXCEPT 

a. blood vessels
b. intervertebral discs
c. osteocytes
d. calcium phosphate crystals
e. concentric layers of bone

Answer: b
Hint: Review section 39.4 in your textbook. Osteons are structures in bones.
Feedback: 

a. Incorrect.  These are found in an osteon.
b. Correct.  These are not part of the osteon.
c. Incorrect.  These are found in an osteon.
d. Incorrect.  These are found in an osteon.
e. Incorrect.  These are found in an osteon.
(F)15.  What do you call the muscle attachment on the hip bone (pelvis) if the other end of the muscle is attached to the femur near the knee? Assume the knee is elevated when the muscle contracts. 

a. flexor
b. extensor
c. insertion
d. origin

Answer: d
Hint: How muscle-bone attachments influence bone movements when muscles are contracted/relaxed.  Review section 39.5 in your text. 
Feedback: 

a. Incorrect. Flexors and extensors are examples of antagonistic muscles.
b. Incorrect. Flexors and extensors are examples of antagonistic muscles.
c. Incorrect. An example of a muscle insertion would be the end of the muscle attached to the freely moveable end of the femur (i.e., the end near the knee).
d. Correct. The end of the muscle that is fixed to a relatively immoveable bone is known as the origin.

