Practice Exam 12	





Muscular Tissue





A.	Short Answer


	1.	Action potentials are propagated to the interior of a muscle fiber by extensions of the sarcolemma called the ___.  





	2.	The ___ serves as a reservoir of calcium ions in skeletal muscle.





	3.	The thick myofilaments are composed of the protein ___. 





	4.	One motor neuron and all the muscle fibers innervated by it constitute a/an ___. 





	5.	The synapse where a motor nerve fiber and a muscle fiber meet is called a/an ___. 





	6.	Motor nerve fibers stimulate skeletal muscle fibers with a secretion called ___. 





	7.	A skeletal muscle fiber has a voltage of about –90 mV, called its ___, across the sarcolemma.





	8.	When a muscle fiber is excited, its membrane produces a quick, self-propagating voltage change called a/an ___.  





	9.	Our best current understanding of how muscle contracts is called the ___ theory. 





	10.	Myosin cannot bind to actin until calcium binds to ___ and ___ moves out of the way of the active sites on the actin.





	11.	When a muscle is stimulated so frequently that it can’t completely relax between twitches, the successive twitches become stronger and stronger.  This is called ___. 





	12.	In ___ contraction, a muscle develops or maintains tension even as it is being stretched, thus preventing it from relaxing too quickly and producing abrupt, uncoordinated actions.





	13.	The difference between one’s normal rate of oxygen consumption and the rate seen at the end of strenuous exercise is called ___. 





	14.	In ___ smooth muscle, neighboring muscle cells are joined by gap junctions and stimulate each other to contract.





	15.	As the stomach receives food, its smooth muscle briefly resists stretching, but then relaxes to allow filling. This reaction is called the ___ response.		 


�
B.	Matching


	A.	troponin	G.	isotonic contraction	M.	glycogen	S.	tetanus


	B.	calmodulin	H.	carbon dioxide	N.	power stroke	T.	myoglobin	


	C.	T tubules	I.	Z discs	O.	myosin	U.	calsequestrin


	D.	twitch	J.	tropomyosin	P.	treppe	V.	recovery stroke


	E.	synaptic cleft	K.	isometric contraction	Q.	A band	W.	eccentric   									contraction


	F.	creatine	L.	ADP	R.	lactic acid	X.	synaptic vesicles





	1.	Structures that define the limits of a sarcomere


	2.	End product of anaerobic fermentation responsible for muscle fatigue


	3.	Calcium-binding protein of the thin myofilament


	4.	Calcium-binding protein of the sarcoplasmic reticulum


	5.	Source of energy for muscle contraction


	6.	Site of acetylcholinesterase


	7.	Occurs when ADP and Pi dissociate from myosin


	8.	Sustained muscle contraction at a high stimulus frequency


	9.	Shortening of a muscle while maintaining constant tension


	10.	Source of the phosphate groups transferred to ADP by myokinase





C.	True or False


	1.	When a muscle contracts, each thin myofilament gets shorter.


	2.	Skeletal muscle cannot contract unless it is stimulated by a motor neuron or artificially stimulated.


	3.	Troponin is part of the thin filaments of the sarcomeres.


	4.	A large motor unit is one with many nerve fibers per muscle fiber.


	5.	Muscles need ATP in order to contract, but not to relax.


	6.	When ATP is unavailable, creatine phosphate can bind to myosin and serve in place of ATP.


	7.	Most of a muscle cell’s resting membrane potential is due to K+ diffusion


	8.	It would be impossible to record a resting potential from a cell if both electrodes were inserted into the cytoplasm.


	9.	Muscles engage in anaerobic respiration when energy needs exceed the body’s MOU.


	10.	The A bands of skeletal muscle contain only myosin.





D.	Multiple Choice


	1.	Creatine kinase:  (a) donates one of its Pi groups to ADP; (b) phosphorylates and activates certain cytoplasmic enzymes; (c) acts as a second messenger in muscle cells; (d) catalyzes the transfer of Pi from CP to ADP; (e) functions as a substitute for ATP during anaerobic respiration.





	2.	Which of the following is not found in the thin filaments of skeletal muscle?  (a) F actin; (b) ATPase; (c) troponin; (d) tropomyosin; (e) Ca2+ receptors





	3.	Muscle contraction and relaxation require ATP for all of the following processes except:  (a) flexion of the head of a myosin molecule; (b) maintaining the excitability of the sarcolemma; (c) releasing Ca2+ into the sarcoplasm; (d) reabsorption of Ca2+ from the sarcoplasm; (e) attachment of myosin to actin.





	4.	In contrast to type I muscle fibers, type II fibers:  (a) contract more slowly; (b) contain more mitochondria; (c) fatigue more quickly; (d) have more capillaries; (e) contain more myoglobin.





	5.	When a muscle develops tension but does not shorten, it is said to exhibit:  (a) treppe; (b) fatigue; (c) twitch; (d) isometric contraction; (e) isotonic contraction.





	6.	Endurance training has the least effect on:  (a) the thickness of muscle fibers; (b) the number of mitochondria in a muscle fiber; (c) the amount of glycogen in a muscle fiber; (d) the red blood cell count; (e) the density of blood capillaries in a muscle.





	7.	Autonomic nerve fibers release neurotransmitters from varicosities in:  (a) single-unit smooth muscle; (b) multiunit smooth muscle; (c) neuromuscular junctions; (d) skeletal muscles; (e) type II (fast-twitch) fibers.





	8.	In order for a skeletal muscle to relax, ___ must be enzymatically degraded.  (a) lactic acid; (b) myosin; (c) acetylcholine; (d) acetylcholinesterase; (e) calcium





	9.	Actin and myosin overlap in the ___ of a sarcomere.  (a) Z disc; (b) H band; (c) A band; (d) I band; (e) triads





	10.	A skeletal muscle fiber has more ___ than any of these other features.  (a) myofilaments; (b) sarcomeres; (c) motor end plates; (d) T tubules; (e) Z discs





	11.	When there is not enough oxygen to produce ATP by aerobic respiration, a muscle fiber can produce some ATP by borrowing phosphate groups from:  (a) adenosine triphosphate; (b) creatine phosphate; (c) creatine kinase; (d) myoglobin; (e) ACh.





	12.	A state of smooth, sustained muscle contraction in response to high-frequency stimulation is called:  (a) tetanus; (b) twitch; (c) treppe; (d) isotonic contraction; (e) atrophy.





	13.	When calcium ions are released by the sarcoplasmic reticulum, they bind to:  (a) the T tubules; (b) the Z discs; (c) F actin; (d) tropomyosin; (e) troponin.





	14.	Which of the following events occurs first at a neuromuscular junction?  (a) Myosin heads bind to receptor sites of G actin.  (b) Acetylcholine is released into the synaptic cleft.  (c) Ca2+ enters the synaptic knob.  (d) Ca2+ is released from the sarcoplasmic reticulum.  (e) Na+–K+ gates open in the sarcolemma.





	15.	The term motor unit refers to:  (a) a neuromuscular junction; (b) the distance from one Z disc to the next; (c) one thick filament and all the thin filaments with which it forms cross-bridges; (d) one nerve fiber and all the muscle fibers it innervates; (e) one myofibril of a muscle fiber.





	16.	Actin is lacking from the ___ of a relaxed sarcomere.  (a) H band; (b) I band; (c) A band; (d) thin filaments; (e) myofibrils





	17.	Based on the sliding filament theory, we would expect ___ during muscle contraction.  (a) the A and H bands to disappear; (b) the I bands to get shorter and the A bands to remain the same length; (c) the A bands to get shorter and the I bands to remain the same length; (d) the A and I bands both to get shorter; (e) the H bands and Z discs to disappear





18.	The –75 mV membrane potential of a resting muscle cell results primarily from:  (a) the fact that K+ is much more concentrated in the ECF than in the ICF; (b) the leakage of Na+ into the cell; (c) the action of the Na+–K+ pump; (d) the diffusion of K+ out of the cell; (e) the action of ACh on the sarcolemma.





	19.	Consider the following events that are involved in muscle contraction and relaxation, though they do not necessarily occur in this order, and some steps are omitted:





	I.	Ca2+ enters the synaptic knob


	II.	Ca2+ is released by the sarcoplasmic reticulum


	III.	Ca2+ enters the sarcoplasmic reticulum


	IV.	Ca2+ binds to troponin


	V.	Tropomyosin moves away from the binding sites on F actin





		Which of the following correctly represents the order in which these events occur?  


		(a) I�II-III-IV-V; (b) V-IV-III-II-I; (c) II-I-IV-V-III; (d) III-II-I-IV-V; 


		(e) I-II-IV-V-III





2	0.	If a muscle is stimulated at a high frequency, but with just enough time to fully relax between stimuli, each contraction is stronger than the last.  This is called:  (a) tetanus; (b) twitch; (c) eccentric contraction; (d) atrophy; (e) treppe.





E.	Word Origins and Meanings


	1.	In sarcoplasmic, sarco- means “full”	


	2.	In sarcomere, -mer means “part”	


	3.	In isometric, iso- means “same”	


	4.	In isometric, metr- means “measuring device”	


	5.	In isotonic, ton- means “heavy”	


	6.	In dystrophy, dys- means “degenerate”	


	7.	In myoglobin, myo- means “muscle”	


	8.	In acetylcholinesterase, -
