
CSCS ANSWER KEY & EXPLANATION 
 

1. D — Early strength gains in untrained individuals are overwhelmingly neural in origin. When muscle 

CSA increases by only 2–3% while strength jumps 35%+, the discrepancy is explained by enhanced motor 

unit recruitment, increased firing rates, reduced antagonist co-activation, and improved intermuscular 

coordination — not structural muscle change. 

2. A — Pennation allows more muscle fibers to be packed into a given anatomical volume by attaching 

them obliquely to a central tendon, increasing the physiological cross-sectional area (PCSA). PCSA is the 

strongest predictor of maximal isometric force. The trade-off is reduced shortening velocity and range of 

motion. 

3. C — The muscle spindle's Group Ia afferent is most sensitive to the rate of change in muscle length 

(dynamic sensitivity), not the static length itself. Faster eccentric stretches produce greater Ia firing rates 

and more potent stretch reflex responses, which is why rapid countermovements produce more powerful 

concentric actions than slow ones. 

4. B — As a 100-meter sprint progresses, cumulative exercise duration increases and the oxidative 

system's contribution rises continuously. By the final 20 meters (approaching 11 seconds of total work), 

aerobic metabolism has had the longest time to ramp up and contributes its greatest relative share — 

though the phosphagen and glycolytic systems still provide the majority. 

5. B — Titin is a giant elastic protein spanning from the Z-disc to the M-line within the sarcomere. It 

functions as a molecular spring that generates passive tension when the sarcomere is stretched beyond 

resting length and helps restore sarcomere structure after contraction. No other sarcomeric protein serves 

this elastic function. 

6. D — A 30-second all-out effort derives the largest proportion of its ATP from anaerobic glycolysis 

(approximately 45–50%). While the phosphagen system dominates the first 5–10 seconds, it depletes 

rapidly. Glycolysis reaches peak flux by 10–15 seconds and provides the majority of ATP across the full 

30-second duration. 

7. A — Mechanical tension is the primary exercise-derived activator of mTORC1. Membrane-associated 

mechanosensors — including focal adhesion kinase (FAK), integrins, and phosphatidic acid — transduce 

the mechanical deformation of the fiber into biochemical signals that relieve TSC1/TSC2 inhibition of 

mTORC1, triggering downstream protein synthesis. 

8. C — Satellite cells are the muscle's resident stem cells, located between the sarcolemma and basal 

lamina. When activated by mechanical loading, they proliferate and fuse with existing fibers, donating 

new myonuclei. This myonuclear addition is essential for sustained long-term hypertrophy beyond the 

transcriptional capacity of existing nuclei. 



9. D — The "good morning squat" pattern — hips rising faster than shoulders — occurs when the 

quadriceps cannot generate sufficient knee extensor torque, causing the athlete to subconsciously shift the 

demand to the stronger hip extensors. The trunk pitches forward, increasing the hip extensor moment arm 

while reducing the knee extensor demand. 

10. B — Maximal cardiac output is the primary determinant of VO₂max, and maximal stroke volume is 

the component of cardiac output most responsive to endurance training. Eccentric cardiac hypertrophy 

increases ventricular chamber volume and end-diastolic volume, while blood volume expansion enhances 

preload — together producing greater stroke volume. 

11. A — Insulin secretion decreases during exercise through sympathetic alpha-adrenergic inhibition of 

pancreatic beta cells. This suppression is functionally essential because it removes the brake on hepatic 

glucose output and adipose tissue lipolysis, ensuring fuel availability for working muscles. 

12. A — The repeated bout effect operates through multiple complementary mechanisms: neural 

adaptations that distribute mechanical stress more evenly, structural remodeling including 

sarcomerogenesis that shifts the fiber's operating length, extracellular matrix strengthening, and a more 

efficient inflammatory response that produces less collateral tissue disruption. 

13. C — Endurance training imposes chronic volume overload on the heart. The repeated filling of the 

ventricles with large blood volumes during sustained exercise stimulates chamber enlargement (increased 

end-diastolic volume) with proportional wall thickening — the defining features of eccentric cardiac 

hypertrophy. 

14. D — The lactate shuttle hypothesis (George Brooks) describes lactate as a mobile metabolic 

intermediate produced in one location and consumed in another. Lactate is exported from glycolytic fibers 

and taken up by oxidative fibers, cardiac muscle, the liver (Cori cycle), and the brain — distributing 

carbohydrate-derived energy throughout the body. 

15. B — As motor unit firing frequency increases, successive twitches summate because the fiber has not 

fully relaxed before the next stimulus arrives. This summation produces progressively greater and 

smoother force output until the fusion frequency is reached, at which point a fused tetanus produces 

maximal force for that motor unit. 

16. C — Bone responds to loads that exceed the habitual strain range (above approximately 1,500–2,000 

microstrain) applied at high rates. The osteocyte mechanosensing network detects the rapid fluid flow 

generated by bone deformation and shifts the remodeling balance toward net formation. Low-magnitude, 

slow, or habitual loads do not exceed the osteogenic threshold. 

17. A — At rest, tropomyosin lies in the groove of the actin double helix, physically blocking the myosin-

binding sites. When calcium binds to troponin C, the resulting conformational change in the troponin 

complex shifts tropomyosin deeper into the groove, exposing the binding sites and permitting cross-bridge 

formation. 

18. D — VT1 occurs when bicarbonate buffering of accumulating hydrogen ions produces excess CO₂ 

beyond that generated by oxidative metabolism (H⁺ + HCO₃⁻ → H₂CO₃ → H₂O + CO₂). Chemoreceptors 

detect the rising CO₂ and drive ventilation disproportionately upward relative to oxygen consumption. 



19. B — In skeletal muscle, the DHPR functions as a voltage sensor (not a calcium channel). When the 

action potential depolarizes the T-tubule membrane, the DHPR undergoes a conformational change that 

mechanically opens the physically coupled RyR1 calcium-release channel on the adjacent SR terminal 

cisterna — a process called depolarization-induced calcium release. 

20. C — Endurance training increases mitochondrial density by 50–100%, allowing a greater proportion 

of pyruvate to be processed through oxidative phosphorylation rather than being converted to lactate. 

More mitochondria mean higher oxidative capacity at any given work rate, reducing the muscle's reliance 

on glycolysis and delaying lactate accumulation. 

21. A — Multiple well-designed studies (West & Phillips, Morton et al.) have demonstrated that the 

magnitude of the acute post-exercise testosterone spike does not predict individual hypertrophy outcomes. 

Local mechanical signaling through mTORC1 — not systemic hormonal fluctuations — is the primary 

driver of training-induced muscle growth. 

22. D — Neural adaptations — motor unit recruitment patterns, corticospinal excitability, and 

intermuscular coordination — are well retained during short-term detraining (2–4 weeks). This is why 

strength is often preserved during brief layoffs even as metabolic adaptations (mitochondrial density, 

capillarization, glycogen stores) begin declining within 1–2 weeks. 

23. D — Cross-education is the observation that unilateral training of one limb produces measurable 

strength gains (5–25%) in the untrained contralateral limb. The effect is neural — increased corticospinal 

excitability to both hemispheres and maintained motor pathway activation on the untrained side — with 

no hypertrophy in the untrained limb. 

24. B — Net upward accelerating force equals the total GRF minus the gravitational force (body weight). 

Body weight = 80 kg × 9.81 m/s² ≈ 785 N. Net force = 2,800 − 785 = 2,015 N. Only the force exceeding 

body weight produces upward acceleration; the remainder simply supports the body against gravity. 

25. C — The Valsalva maneuver increases intra-abdominal pressure, creating a pressurized fluid column 

that supports the lumbar spine anteriorly. This reduces compressive forces on the intervertebral discs by 

20–40% and decreases the demand on the erector spinae, providing critical spinal stabilization during 

heavy axial loading. 

26. A — AMPK activation by endurance exercise phosphorylates TSC2 and Raptor, directly inhibiting 

mTORC1 — the central regulator of protein synthesis. When both pathways are activated in close 

temporal proximity, the AMPK-mediated suppression of mTORC1 dampens the hypertrophic signal, 

producing the interference effect of concurrent training. 

27. B — The force-velocity relationship demonstrates that power (force × velocity) follows an inverted-

U curve, peaking at approximately 30% of maximum isometric force and 30% of maximum shortening 

velocity. At this intermediate point, neither force nor velocity is at its extreme, but their product is 

maximized. 

28. D — The oxygen deficit is the difference between the oxygen that would have been consumed if the 

aerobic system had reached steady state immediately and the oxygen actually consumed during the ramp-



up period at exercise onset. During this gap, the phosphagen system and glycolysis cover the ATP shortfall 

until oxidative phosphorylation reaches full capacity. 

29. C — Articular cartilage is avascular — it contains no blood vessels. Chondrocytes receive oxygen and 

nutrients exclusively through diffusion from synovial fluid, driven into and out of the cartilage matrix by 

the mechanical pumping action of cyclic compressive loading and unloading during joint movement. 

30. A — During eccentric contraction, forcibly stretched cross-bridges sustain greater mechanical strain 

before detaching, maintaining more attached bridges at any instant. Additionally, the giant elastic protein 

titin contributes substantial passive force when stretched beyond resting length. Together, these 

mechanisms produce forces 20–80% above maximal isometric values. 

31. B — Inorganic phosphate accumulates from ATP hydrolysis and PCr breakdown during intense 

exercise. Pi precipitates with calcium inside the sarcoplasmic reticulum (reducing calcium available for 

release) and directly interferes with the cross-bridge power stroke, reducing force production per cross-

bridge. Pi is now considered a more significant fatigue contributor than H⁺. 

32. D — Tendon collagen has a half-life of 6–12 months, far longer than the weeks required for 

myofibrillar protein turnover. Meaningful tendon structural adaptation — increased cross-sectional area 

and material stiffness — requires months to years of consistent loading. This slower rate creates the 

muscle-tendon adaptation mismatch that underlies many overuse tendinopathies. 

33. C — The IIx-to-IIa fiber type transition is the most robust and readily induced shift in response to any 

form of regular training. Contractile activity upregulates MHC IIa gene expression and downregulates 

MHC IIx, detectable within weeks. The reverse (IIa to IIx) occurs with detraining. Type II-to-Type I 

transitions are poorly supported by current evidence. 

34. A — Phosphocreatine resynthesis follows a predictable time course: approximately 50% restoration 

within 30 seconds, 75% within 60 seconds, and near-complete restoration within 3–5 minutes. This 

recovery depends on oxidative ATP production, which is why PCr recovery is slower in hypoxic conditions 

and in individuals with lower aerobic fitness. 

35. A — Heavy dynamic resistance exercise — particularly when combined with the Valsalva maneuver 

— produces extreme but transient blood pressure spikes. Directly measured intra-arterial pressures during 

heavy leg press have exceeded 300/200 mmHg and approached 400/300 mmHg in some studies. These 

values far exceed anything produced during aerobic exercise. 

36. D — Fusiform muscles have long, parallel fibers containing the greatest number of sarcomeres 

arranged in series. Since each sarcomere shortens by the same absolute amount, a fiber with more 

sarcomeres in series produces greater total shortening distance and velocity. Pennate arrangements 

sacrifice velocity for force by increasing parallel sarcomere number instead. 

37. B — PGC-1α is a transcriptional coactivator that coordinates the expression of nuclear-encoded 

mitochondrial genes, driving mitochondrial biogenesis and enhancing oxidative metabolic enzyme 

activity. It is activated by AMPK, CaMK, and p38 MAPK — all signaling molecules upregulated by the 

metabolic stress of endurance exercise. 



38. C — The maturity offset method uses anthropometric measurements (standing height, sitting height, 

leg length, body mass) to estimate years before or after peak height velocity. It provides a practical, non-

invasive field-based estimate of biological maturity that is far more useful than chronological age for 

guiding training decisions in youth athletes. 

39. D — Sustained catecholamine elevation during prolonged exercise stimulates hormone-sensitive 

lipase in adipose tissue, increasing lipolysis and free fatty acid mobilization. Simultaneously, declining 

insulin levels remove the brake on lipolysis and hepatic glucose production. Together, these hormonal 

shifts progressively favor fat as a fuel source. 

40. A — The first 2–4 weeks of strength gain are dominated by neural adaptations: increased motor unit 

recruitment, higher firing rates, reduced antagonist co-activation, enhanced corticospinal excitability, and 

improved intermuscular coordination. These changes increase force production from existing muscle 

tissue without requiring measurable structural change. 

41. B — Dynamic knee valgus during landing indicates insufficient hip abduction and external rotation 

control. The gluteus medius and deep external rotators (piriformis, gemelli, obturators) are the primary 

muscles resisting femoral adduction and internal rotation at the hip. Their weakness or underactivation 

allows the knee to collapse medially under load. 

42. C — During detraining, muscle fibers atrophy (lose cytoplasmic volume), but the myonuclei acquired 

through satellite cell fusion during prior training are retained for months to years. Upon retraining, these 

retained nuclei provide an immediately available transcriptional infrastructure that supports faster protein 

synthesis and more rapid regrowth. 

43. C — Post-exercise hypotension (PEH) persists for 4–10+ hours after training and is mediated by 

sustained peripheral vasodilation, reduced sympathetic nervous system activity, and attenuated vascular 

reactivity. PEH is a normal physiological response, not a pathological event, and contributes to the chronic 

blood pressure-lowering effect of regular exercise. 

44. D — During high-frequency firing, K⁺ efflux exceeds the Na⁺/K⁺-ATPase's capacity to restore the 

gradient, leading to K⁺ accumulation around the T-tubules. This depolarizes the resting membrane 

potential, impairing the ability of the action potential to propagate into the fiber interior and reducing 

excitation-contraction coupling fidelity. 

45. A — The fact that females achieve comparable relative hypertrophy and strength gains despite 

approximately 15-fold lower testosterone provides strong evidence that local mechanical signaling 

(mechanotransduction → mTORC1 activation → protein synthesis) — not systemic testosterone — is the 

primary driver of training-induced hypertrophy. 

46. B — The voluntary activation deficit (5–15% in untrained individuals) represents motor units that the 

nervous system fails to recruit or fails to drive at sufficient firing rates during maximal effort. This is a 

genuine neural limitation — not a conscious choice to hold back — and it decreases with resistance 

training as the nervous system learns to more fully activate the pool. 

47. D — The myonuclear domain theory proposes an upper limit to the cytoplasmic volume a single 

nucleus can effectively manage. When a fiber grows beyond this limit, additional myonuclei are needed. 



These can only come from satellite cell activation, proliferation, and fusion — making satellite cells 

essential for sustained long-term hypertrophy. 

48. C — The crossover concept (George Brooks) identifies the exercise intensity at which carbohydrate 

surpasses fat as the predominant fuel source. This typically occurs at 60–75% of VO₂max in trained 

individuals, driven by increased Type II fiber recruitment, catecholamine-stimulated glycogenolysis, and 

the greater oxygen efficiency of carbohydrate oxidation. 

49. A — The Valsalva maneuver produces extreme transient blood pressure spikes (potentially exceeding 

300/200 mmHg). In individuals with uncontrolled hypertension, known aortic aneurysm, or advanced 

retinopathy, these pressure spikes pose genuine risk of vascular rupture, dissection, or retinal hemorrhage. 

These conditions are absolute contraindications. 

50. B — Velocity specificity dictates that strength gains and neural adaptations are greatest at or near the 

movement velocity used during training. Heavy, slow training maximally develops force at slow 

velocities; light, fast training develops force at high velocities. The transfer diminishes as the mismatch 

between training and performance velocity increases. 

51. B — Creatine monohydrate supplementation (3–5 g/day) increases intramuscular phosphocreatine 

stores by approximately 10–20%. This expanded PCr reservoir extends the phosphagen system's capacity 

during high-intensity repeated efforts, allowing slightly more work per set and faster inter-set recovery — 

benefits that accumulate into greater strength and hypertrophy over time. 

52. D — The most significant health consequence of RED-S is impaired bone mineral density from the 

combination of low estrogen (suppressing bone formation) and chronically low energy availability 

(directly impairing osteoblast function). This produces accelerated bone loss and a 3- to 4-fold increase in 

stress fracture risk — potentially with long-term irreversible consequences. 

53. A — Maximal cardiac output — primarily limited by maximal stroke volume — is the dominant 

determinant of VO₂max in most healthy individuals. Evidence includes: whole-body VO₂max exceeds 

single-limb VO₂max (muscle extraction exceeds delivery capacity), and interventions that acutely increase 

delivery (blood transfusion, hyperoxia) increase VO₂max proportionally. 

54. C — Scapular retraction and depression create a stable posterior platform that positions the 

glenohumeral joint for safe pressing mechanics. Without this platform, the humeral head translates 

anteriorly during the descent, loading the anterior capsule and labrum. Cueing "pull your shoulder blades 

together and down" before unracking is the primary correction. 

55. D — The fast exponential taper aggressively reduces volume in the first days (rapidly dissipating 

fatigue) while maintaining training intensity and frequency in subsequent days (preserving the slowly 

decaying fitness effect). This structure optimally exploits the different decay rates of fatigue and fitness 

described by the fitness-fatigue model, producing peak preparedness. 

56. A — After the first trimester, the enlarging uterus can compress the inferior vena cava when supine, 

reducing venous return and cardiac output (supine hypotensive syndrome). Current guidelines recommend 

avoiding prolonged supine exercise and modifying exercises like bench press to an incline position to 

prevent this hemodynamic compromise. 



57. B — An ACWR substantially exceeding 1.5 indicates that the current week's training load is far above 

the athlete's recent chronic baseline — a training spike. Multiple studies in team sport populations have 

associated ACWR values above 1.5 with significantly elevated injury risk. This finding should trigger 

load reduction or modified session content. 

58. C — Cold water immersion (10–15°C, 10–15 minutes) reduces perceived soreness and modestly 

improves acute performance recovery, but research by Roberts et al. demonstrated that routine post-

exercise CWI blunted hypertrophy, strength gains, and satellite cell activation over multi-week training 

periods by suppressing the inflammatory signaling that drives adaptation. 

59. C — Training-induced increases in motor unit synchronization (more motor units firing within short 

time windows of each other) primarily enhance rate of force development — the speed of force onset — 

rather than peak isometric force. This is particularly relevant for explosive performance where the time 

available for force production is limited. 

60. A — The joint-by-joint approach identifies the lumbar spine as primarily a stability joint. Its role 

during athletic movement is to resist flexion, extension, and rotation under load while transmitting forces 

between the lower and upper body. Exercises that train anti-movement patterns (planks, Pallof presses, 

loaded carries) directly develop this stability function. 

61. D — The rapid phase of EPOC (first 3–5 minutes) is primarily attributable to resynthesis of 

phosphocreatine stores depleted during exercise and the replenishment of oxygen bound to myoglobin and 

hemoglobin. These processes are oxygen-dependent and occur quickly once exercise ceases. Slower 

EPOC components (elevated temperature, tissue repair) persist for hours. 

62. B — Progressive resistance training in older adults consistently produces strength gains of 25–100% 

within 8–12 weeks, even in individuals in their 80s and 90s. These gains are driven initially by neural 

adaptations (identical mechanisms to younger trainees) and subsequently by measurable hypertrophy. The 

mTORC1 pathway remains functional in aged muscle. 

63. A — The post-exercise period represents an enhanced sensitivity to protein ingestion, but this window 

extends for at least 24 hours (and up to 48 hours in trained individuals) — not merely 30–60 minutes. The 

urgency of immediate post-exercise protein increases when training fasted or when training twice daily, 

but total daily protein intake and distribution matter more than precise post-workout timing. 

64. C — A neutral lumbar spine distributes compressive forces more evenly across the full disc surface 

and minimizes the anterior shear component that loads the posterior annulus and facet joints. Lumbar 

flexion under load shifts compression anteriorly and increases posterior shear stress — the loading pattern 

most associated with disc injury. 

65. D — OTS is a diagnosis of exclusion — there is no single confirmatory biomarker or test. The 

diagnosis is made only after other medical causes of persistent underperformance (infection, anemia, 

thyroid dysfunction, cardiac disease, depression, nutritional deficiency) have been systematically ruled 

out through comprehensive medical evaluation. 

66. D — The principle of diminishing returns dictates that adaptation rate decreases progressively as the 

athlete approaches their genetic ceiling. Novice trainees experience rapid gains with simple programming. 



Advanced athletes require sophisticated, periodized, individualized programs to produce increasingly 

marginal improvements — each additional increment requires proportionally greater investment. 

67. B — The hang clean eliminates the first pull from the floor (the least power-relevant phase) and focuses 

training on the explosive second pull and catch — the components that develop the triple extension power 

and reactive receiving ability most valuable for athletic performance. This reduced complexity also 

requires less instruction time and produces fewer technical errors. 

68. A — Leucine activates the mTORC1 signaling pathway through the Rag GTPase-Ragulator complex 

on the lysosomal surface, which recruits and activates mTORC1. A threshold of approximately 2.5–3.0 

grams of leucine per feeding is required for maximal mTORC1 activation and muscle protein synthesis 

stimulation. 

69. C — The amortization phase is the brief transition period between the end of the eccentric 

(landing/absorption) phase and the beginning of the concentric (propulsive) phase during a reactive 

plyometric movement. Its duration is critical — longer amortization allows stored elastic energy to 

dissipate as heat, reducing the SSC enhancement. 

70. B — Dynamic stretching involves controlled, repetitive movements through progressively larger 

ranges of motion and increases acute range of motion without the transient force reduction (5–10%) 

associated with prolonged static stretching. It is the recommended flexibility modality immediately before 

strength and power training. 

71. C — Systematic desensitization (gradual exposure to competition-like conditions), visualization 

(mental rehearsal of successful performance), and arousal regulation techniques (breathing strategies, 

progressive muscle relaxation) are evidence-based psychological interventions that address competitive 

anxiety by building coping skills and rehearsing composed execution under pressure. 

72. A — The Yerkes-Dodson inverted-U hypothesis predicts that performance is optimized at a moderate 

level of arousal. Too little arousal produces sluggish, unmotivated performance; too much produces 

anxiety, attentional narrowing, and muscular tension that degrades coordination. The optimal arousal level 

varies by task complexity — simpler tasks tolerate higher arousal. 

73. C — Mental imagery activates similar cortical motor areas and neural pathways as physical practice, 

as demonstrated by fMRI and TMS studies. This neural activation reinforces motor programs, enhances 

movement preparation, and builds performance confidence — functioning as a form of cognitive rehearsal 

that supplements physical training. 

74. C — Self-determination theory identifies autonomy, competence, and relatedness as the three 

fundamental psychological needs that sustain intrinsic motivation. Programs that offer athlete choice 

(autonomy), progressive skill development (competence), and meaningful coach-athlete and peer 

relationships (relatedness) produce the most durable long-term adherence. 

75. B — Rehabilitation adherence is best supported by setting short-term, measurable milestones 

(providing direction and a sense of progress) combined with positive self-talk strategies (countering the 

frustration and helplessness that injury produces). These psychological skills maintain motivation and 

agency during the prolonged, often monotonous rehabilitation process. 



76. D — Bandura's self-efficacy theory identifies mastery experiences — personal experiences of 

successful performance — as the most potent source of self-efficacy. Progressively challenging tasks that 

the individual successfully completes build cumulative confidence in their ability. Vicarious experience, 

verbal persuasion, and physiological states are secondary sources. 

77. A — The most appropriate initial response is a private, supportive conversation that expresses concern 

without judgment, followed by documentation of the observations and referral to appropriate healthcare 

professionals (sports medicine physician, sports psychologist, registered dietitian). Public confrontation, 

ignoring the signs, or prescribing dietary changes all fall outside appropriate professional conduct. 

78. B — Diaphragmatic breathing and progressive muscle relaxation are established calming techniques 

that reduce sympathetic nervous system activation, lower heart rate and blood pressure, and decrease the 

subjective experience of anxiety. They are appropriate pre-competition strategies for athletes whose 

arousal level exceeds the optimal zone for their task. 

79. C — Process goals focus on the execution of specific behaviors, techniques, and strategies that are 

within the athlete's direct control — such as "maintain a high elbow catch position throughout every 

stroke" or "complete the pre-shot routine on every free throw." Unlike outcome goals (winning) or 

performance goals (achieving a specific time), process goals are entirely self-referenced. 

80. D — Burnout is a chronic maladaptive state driven by sustained stress exceeding recovery resources. 

Appropriate management reduces the overall stress load (training volume, competitive demands), 

introduces variety to combat monotony, ensures adequate physical recovery (sleep, nutrition, rest days), 

and addresses the psychosocial stressors contributing to emotional exhaustion. 

81. D — Motor learning research consistently demonstrates that an external focus of attention (directing 

attention to the movement's effect on the environment — "push the floor away," "drive the bar to the 

ceiling") produces superior performance and learning outcomes compared to an internal focus (directing 

attention to body parts — "extend your knees," "squeeze your glutes"). 

82. A — Task cohesion refers to the degree to which team members coordinate their efforts, communicate 

effectively, and work together toward shared performance-related objectives. It is distinct from social 

cohesion (interpersonal attraction and friendship), though both contribute to overall team functioning and 

performance. 

83. B — Current evidence supports 1.6–2.2 g/kg/day for maximizing MPS in strength-trained athletes. 

This range substantially exceeds the general population RDA (0.8 g/kg/day) and should be distributed 

across 4–6 feedings of 0.3–0.5 g/kg each to maximize the number of daily MPS stimulation events. Intakes 

above 2.2 g/kg/day show no additional hypertrophic benefit. 

84. C — Carbohydrate periodization strategically varies daily carbohydrate intake to match the glycogen 

demands of each training session. High-demand days (heavy resistance, HIIT, competition) receive higher 

carbohydrate (5–8 g/kg), while low-demand and rest days receive lower carbohydrate (3–4 g/kg). Total 

weekly intake supports training quality without unnecessary surplus. 

85. A — For athletes training twice daily, rapid glycogen resynthesis is critical. Consuming 1.0–1.5 g/kg 

of carbohydrate combined with protein within 1–2 hours post-exercise maximizes glycogen resynthesis 



rate (approximately 5–7% per hour) through insulin-mediated glucose uptake and GLUT4-facilitated 

transport into the depleted muscle. 

86. D — Sports drinks containing 6–8% carbohydrate provide fuel for working muscles during prolonged 

exercise, while the sodium content enhances intestinal fluid absorption (through sodium-glucose 

cotransport) and helps maintain plasma sodium concentration. This combination supports performance, 

hydration, and electrolyte balance more effectively than water alone. 

87. B — Exercise-associated hyponatremia results from overconsumption of hypotonic fluid (plain water) 

during prolonged exercise, diluting plasma sodium below 135 mmol/L. It is prevented by avoiding 

overdrinking (not gaining weight during exercise), including sodium in fluids, and using thirst as the 

primary guide to intake rather than rigid volume schedules. 

88. C — Beta-alanine (3.2–6.4 g/day for 4–12 weeks) increases muscle carnosine content by 40–80%. 

Carnosine functions as an intracellular buffer, attenuating the pH decline during high-intensity exercise 

lasting 1–4 minutes — the duration range where intracellular acidosis is a significant performance limiter. 

89. A — During energy deficit, protein requirements increase because the body oxidizes more amino acids 

for energy and protein synthesis rates are suppressed by the low-energy environment. Increasing protein 

to 2.0–2.4 g/kg/day partially compensates for these effects, preserving lean mass and maintaining MPS 

rates closer to eucaloric levels. 

90. A — A surplus of 300–500 kcal/day provides sufficient energy to support maximal rates of muscle 

protein synthesis without the excessive fat accumulation that accompanies larger surpluses. The biological 

ceiling for lean tissue accretion is far lower than the rate at which fat can be stored — excess calories 

beyond what MPS can utilize become fat, not muscle. 

91. D — Caffeine's primary ergogenic mechanism is antagonism of adenosine receptors in the central 

nervous system. Adenosine accumulates during wakefulness and exercise, promoting fatigue and reducing 

neural drive. By blocking adenosine's inhibitory effect, caffeine reduces perceived fatigue, increases 

alertness, and enhances motor unit recruitment. 

92. B — Cholesterol is the biosynthetic precursor for all steroid hormones, including testosterone, 

estrogen, and cortisol. Chronically low dietary fat intake (below approximately 0.5 g/kg/day or below 

15% of calories) provides insufficient substrate for steroid hormone synthesis, potentially suppressing 

testosterone production and impairing anabolic signaling. 

93. C — Skinfold measurements using the standardized ISAK sum-of-sites protocol, performed by the 

same trained practitioner under consistent conditions, provide reliable longitudinal tracking of 

subcutaneous fat changes. By reporting raw sum-of-skinfolds rather than converting to body fat 

percentage, the additional error from prediction equations is avoided. 

94. D — The pre-exercise meal 2–4 hours before training tops off liver glycogen (partially depleted from 

the overnight fast), provides circulating glucose and amino acids to support training performance and early 

MPS, and is timed to allow sufficient digestion to minimize gastrointestinal discomfort during the session. 

95. A — Body recomposition is most feasible in populations with the greatest adaptation potential or the 

largest energy reserves: novice trainees (untapped neural and hypertrophic potential), detrained 



individuals (muscle memory from retained myonuclei), and overweight beginners (large fat stores can 

fund the energy cost of protein synthesis). For advanced lean athletes, dedicated gaining and cutting phases 

are more efficient. 

96. B — Power and compound exercises require maximal neural freshness and produce the greatest 

systemic training stimulus. Performing them first — before isolation work, which requires less neural 

drive — ensures maximal motor unit recruitment, highest force and velocity output, and the most effective 

training stimulus for the movements that matter most. 

97. C — The current evidence identifies accumulated volume of high-effort sets as the primary dose 

variable for hypertrophy. Ten to twenty sets per muscle group per week at 60–80% 1RM, taken within 1–

3 repetitions of failure, represents the effective range for most trained individuals — sufficient mechanical 

tension accumulated over enough sets to drive measurable growth. 

98. C — Daily undulating periodization varies the training emphasis from session to session within the 

same week — for example, a hypertrophy-emphasis day (4×10 at 70%), a strength-emphasis day (5×3 at 

85%), and a power-emphasis day (5×3 at 75% explosive). This provides frequent exposure to all training 

zones while preventing the accommodation of repeated identical stimuli. 

99. D — With a squat of 1.8× body weight, this athlete has a robust force production base. Her rate limiter 

is likely not maximal strength but the ability to express that strength rapidly within the time constraints of 

a volleyball jump. Speed-strength and plyometric training (depth jumps, reactive bounding, loaded jump 

squats at 30–50% 1RM) targets the velocity end of the force-velocity spectrum. 

100. A — The maintenance research consistently demonstrates that reducing volume by 30–50% while 

maintaining intensity preserves both strength and muscle mass for months. Intensity is the critical variable 

for maintenance — the heavy loading preserves the neural adaptations that underpin strength. Reducing 

intensity causes detraining regardless of volume. 

101. B — The top-down teaching progression begins with the prerequisite (front squat competency for 

the receiving position), then introduces the simplest explosive variation (muscle clean from high hang), 

progresses to the high hang power clean (adding the explosive second pull and catch), then extends the 

range to the knee (hang clean), and finally adds the first pull from the floor. 

102. D — The metabolic profile of a football lineman's in-game activity is phosphagen-dominant: repeated 

3–7 second maximal efforts with 25–40 seconds of recovery. Repeated short sprints with matching work-

to-rest ratios directly train this profile. Long-duration running trains the wrong energy system and may 

interfere with the strength and power qualities that determine positional success. 

103. A — A progressive decline in barbell velocity at a standardized reference load across multiple weeks 

— with nutrition and sleep controlled — is a reliable indicator of accumulating neuromuscular fatigue. 

The appropriate response is a planned deload (40–60% volume reduction with maintained intensity) to 

allow the fitness accumulated during the training block to be expressed. 

104. C — Maximal strength training at 85–95% 1RM requires full phosphagen system recovery and neural 

restoration between sets to maintain the high force output that provides the training stimulus. Rest intervals 



of 3–5 minutes allow near-complete PCr resynthesis and restoration of motor neuron excitability, ensuring 

maximal force production on every working set. 

105. B — Sprint acceleration is driven primarily by horizontal ground reaction force production. Heavy 

sled pushes and resisted sprints directly overload horizontal force application in a sprint-specific 

movement pattern and body position. Research by Morin and Samozino has demonstrated that loads 

producing approximately 50% velocity reduction maximize horizontal power output. 

106. B — A 25:1 ratio substantially exceeds the recommended 10–15:1 maximum for high school athletes. 

The appropriate response is to reduce group sizes, stagger training times across the available schedule, or 

add qualified coaching staff. Training sessions that exceed safe supervision ratios should not proceed 

regardless of scheduling pressure. 

107. D — The standard of care is the legal benchmark against which a professional's conduct is measured 

in negligence cases. It represents the degree of care, skill, and treatment that a reasonably competent 

professional in the same field would provide under similar circumstances — defined by professional 

organization guidelines, current evidence, and peer consensus. 

108. A — An emergency action plan must be rehearsed at least annually with all staff members, including 

a physical walk-through of the full communication, AED retrieval, CPR initiation, and EMS direction 

sequence. Table-top scenarios (discussing hypothetical emergencies) should be conducted more frequently 

to reinforce roles and identify gaps. 

109. C — Pre-participation health screening using a validated tool (PAR-Q+, ACSM screening algorithm) 

identifies individuals with risk factors — cardiovascular symptoms, known conditions, or multiple risk 

factors — who require medical clearance before engaging in vigorous exercise. This screening is a 

fundamental standard-of-care requirement for all new participants. 

110. B — The appropriate response to suspected disordered eating is a private, supportive conversation 

expressing concern without judgment, documentation of the observed behavioral changes, and referral to 

qualified healthcare professionals (sports medicine physician, sports psychologist, registered dietitian). 

The strength and conditioning professional should not diagnose, publicly confront, or prescribe dietary 

interventions. 

111. C — Repeated-sprint training (6-second sprints with 24-second recovery) directly replicates the 

metabolic profile of basketball — repeated maximal efforts with brief, incomplete recovery. This format 

develops repeated-sprint ability by challenging the phosphagen system's recovery rate and the aerobic 

system's ability to resynthesize PCr between efforts. 

112. D — Lumbar hyperextension during the overhead press occurs when the lifter compensates for 

insufficient pressing strength by arching the lower back to create a more favorable pressing angle. Cueing 

gluteal and abdominal bracing before each repetition locks the pelvis in neutral and prevents the 

compensatory arch from developing. 

113. A — An athlete 2.5 years past PHV has completed the major portion of the growth spurt and is 

approaching skeletal maturity. At this stage, adult-model periodized resistance training with progressive 



loading — including heavy compound lifts, structured periodization, and sport-specific intensity ranges 

— is developmentally appropriate. 

114. B — Objective, quantified return-to-sport criteria (limb symmetry index exceeding 90% on hop tests, 

strength tests, and sport-specific functional assessments) are the evidence-based standard for ACL 

reconstruction return-to-play decisions. Subjective readiness alone is unreliable and time-based criteria do 

not account for individual recovery variation. 

115. D — Heel rise during the squat descent indicates that the athlete cannot maintain weight distribution 

over the full foot because the ankle lacks sufficient dorsiflexion range. The body compensates by shifting 

weight forward onto the toes, lifting the heels. Weightlifting shoes (with elevated heels) or ankle mobility 

work address this limitation. 

116. C — In velocity-based autoregulation, velocity below the target zone indicates that the athlete's 

current neuromuscular readiness is reduced — the same load is being moved slower than expected. The 

appropriate response is to reduce the load until the target velocity is achieved, ensuring the training 

stimulus matches the intended adaptation zone. 

117. A — Block periodization follows a logical sequence: Accumulation (high volume, general fitness) 

builds the structural and metabolic base; Transmutation (moderate volume, high intensity) converts 

general fitness to specific strength; Realization (low volume, highest intensity) dissipates fatigue and 

produces a performance peak. 

118. B — A stall after 8 weeks of linear progression in a novice typically indicates accumulated fatigue 

rather than the need for a complex program change. A brief deload (one week at 40–50% reduced volume 

with maintained intensity) allows recovery, after which the linear progression can resume at or slightly 

below the stalled load. 

119. B — The commonly cited prerequisite for high-intensity plyometrics (depth jumps) is a back squat 

of at least 1.5 times body weight, reflecting the eccentric strength needed to manage the high landing 

forces. At 1.3× BW, the athlete should continue moderate-intensity plyometrics while building the strength 

base to safely progress. 

120. D — Converging indicators — CMJ 12% below baseline and depressed wellness scores — provide 

strong evidence of accumulated fatigue. The appropriate response is to substitute a recovery or reduced-

intensity session. Proceeding with a maximal session risks overreaching and reduces training quality. 

121. A — Research consistently demonstrates that 4 to 6 sets per muscle group per week at maintained 

intensity is sufficient to preserve both strength and muscle mass for months. This remarkably low 

maintenance dose is the basis for effective in-season programming where training time is limited. 

122. C — Skinfold measurements using the standardized ISAK protocol, performed by the same trained 

practitioner each time, provide reliable longitudinal tracking at low cost with high portability. Reporting 

raw sum-of-sites avoids the additional error introduced by body fat prediction equations. 

123. D — During acceleration, the ground reaction force must have a large horizontal component to propel 

the athlete forward (Newton's third law — pushing backward against the ground produces forward 



propulsion). This is achieved through the forward body lean and positive shin angle that characterize 

effective acceleration mechanics. 

124. A — Persistent fatigue, declining performance over 6+ weeks, increased illness, and disrupted sleep 

— after medical causes have been excluded — is the clinical presentation of nonfunctional overreaching 

or early overtraining syndrome. Extended rest, training modification, nutritional optimization, and 

continued medical monitoring are required. 

125. B — The standard approach for previously untrained older adults is to begin conservatively with 

loads allowing 12 to 15 repetitions with good technique, then progress by 2–5% when all prescribed reps 

are completed consistently. This builds confidence, allows connective tissue adaptation, and identifies 

exercises that provoke symptoms before heavy loads are applied. 

126. C — Current evidence does not support rigid cycle-based periodization as a universal protocol. The 

inter-individual variability in cycle effects on performance is enormous. The evidence-supported approach 

is individualized monitoring — tracking the cycle alongside training data and making flexible adjustments 

when consistent patterns emerge. 

127. D — Bar drift away from the body during the deadlift increases the moment arm at the hip and spine, 

dramatically increasing lower-back loading. Engaging the lats ("squeeze your lats and cover the bar with 

your chest") pulls the bar into the body and maintains the close proximity essential for safe, efficient 

pulling. 

128. A — The optimal depth jump height is the height that maximizes the rebound jump height — the 

point where the eccentric stimulus is potent enough to produce maximal SSC enhancement without 

exceeding the athlete's ability to rapidly reverse the landing forces. This is typically 30–75 cm and must 

be individually determined. 

129. C — Correct complex training pairs a heavy resistance exercise (squat at 85% for 3 reps) with a 

biomechanically similar explosive exercise (CMJ for 4 reps) after a 3–4 minute rest interval that allows 

potentiation to exceed residual fatigue. The heavy set must precede the explosive set. 

130. B — Following a successful 1RM attempt, the standardized protocol calls for increasing the load by 

a small increment (2.5–5 kg for upper body) and attempting again after 3–5 minutes of rest. The test 

continues until the athlete fails to complete a repetition, and the last successful load is recorded as the 

1RM. 

131. D — The principle of specificity dictates that the back squat is best improved by heavy back squat 

training with progressive overload, supplemented by squat-specific accessory work targeting identified 

weaknesses. Non-specific modalities (swimming, yoga, upper-body pressing) provide minimal transfer to 

squat 1RM. 

132. A — ACWR = acute load / chronic load = 2,400 / 1,200 = 2.0. This value substantially exceeds the 

recommended upper range of approximately 1.3–1.5, indicating a training spike where the current week's 

load is double the recent average — a pattern associated with significantly elevated injury risk. 

133. C — Two to three sessions per week of stationary cycling at Zone 2 intensity for 20–30 minutes 

provides adequate aerobic base development with minimal interference. Cycling generates less eccentric 



muscle damage than running and allows the lineman to prioritize strength and hypertrophy — his primary 

performance requirements. 

134. B — Long femurs create a longer moment arm between the hip and the bar, forcing greater forward 

lean to keep the bar over the midfoot. Front-loaded squat variations (front squat, goblet squat) shift the 

load anteriorly, forcing a more upright torso position and reducing the hip extensor moment arm that 

causes excessive forward lean. 

135. A — Females produce comparable relative hypertrophy (percentage increase from baseline) to males 

but substantially less absolute mass gain due to approximately 15-fold lower testosterone. The result of 

progressive resistance training in females is a lean, strong, athletic physique — not excessive bulk. 

136. D — Meta-analyses consistently identify the fast exponential taper (aggressive early volume 

reduction with maintained intensity and frequency over approximately 2 weeks) as the tapering strategy 

producing the largest performance improvements — typically 2–6% from pre-taper levels. 

137. C — Reliability requires that all controllable variables are standardized between testing sessions: 

identical warm-up protocol, consistent time of day, controlled pre-test conditions (nutrition, hydration, 

sleep, prior training), standardized verbal instruction, calibrated equipment, and consistent environmental 

conditions. 

138. A — Osgood-Schlatter disease is an apophyseal traction injury at the tibial tubercle, common during 

the adolescent growth spurt when rapid bone lengthening increases tension at the patellar tendon insertion. 

Bilateral presentation during a growth period in a 14-year-old female is a classic presentation. 

139. D — "Fast elbows" is the single most important coaching cue for the clean catch. Catching on the 

wrists indicates the elbows have not rotated forward and upward quickly enough. Cueing rapid elbow 

turnover — "punch your elbows through the moment the bar peaks" — addresses the timing error that 

causes a wrist-dominated catch. 

140. B — An unqualified volunteer supervising high school athletes during resistance training represents 

a genuine safety risk and potential liability. The appropriate action is to stop the session and implement 

qualified supervision before athletes resume training. Athlete safety takes precedence over scheduling 

convenience. 

141. C — Preserving lean mass during a deficit requires both elevated protein (2.0–2.4 g/kg/day to 

maintain MPS rates and compensate for increased amino acid oxidation) and maintained resistance 

training intensity (to provide the mechanical signal that tells the body to preserve lean tissue despite the 

energy deficit). 

142. B — A controlled eccentric (2 seconds) provides movement quality and time under tension, while a 

maximal-intent concentric maximizes neural drive, motor unit recruitment, and rate of force development 

— the neural qualities most relevant to maximal strength. This tempo combination is the standard for 

strength-focused training. 

143. A — The 2.5 cm improvement falls within the 3.2 cm MDC, meaning the observed change cannot 

be confidently distinguished from normal test-retest measurement variability. It may reflect a real 



improvement, but the data do not support this conclusion with adequate confidence. Larger changes are 

needed to confirm genuine adaptation. 

144. D — Evidence-based plyometric programming places the session after the warm-up and before 

resistance training (when neural freshness is highest), at moderate-to-high intensity for 100–120 contacts 

for an intermediate athlete, and never after fatiguing conditioning work that would compromise landing 

quality and movement precision. 

145. C — Resistance training with proper breathing technique (avoiding sustained Valsalva in 

uncontrolled hypertension), progressive loading, and qualified supervision is safe and beneficial for older 

adults with controlled hypertension. Both ACSM and AHA guidelines support resistance training as part 

of hypertension management. 

146. A — Asymmetries exceeding 10–15% on bilateral comparison tests are associated with increased 

injury risk and performance limitation. The appropriate strategy is to include unilateral exercises that 

prioritize the weaker limb (additional sets or performing the weaker limb first) until the asymmetry is 

reduced. 

147. B — A front shin that is not vertical in the split jerk indicates the front foot has not traveled far enough 

forward. Cueing the athlete to drive the front foot further forward achieves a vertical shin position, which 

provides a stable, balanced receiving stance and proper weight distribution. 

148. D — Before any test can be used for programming decisions, its validity (does it measure what it 

claims?), reliability (does it produce consistent results?), and sensitivity (can it detect meaningful 

changes?) must be established for the specific population being assessed. Without these properties, the 

test data are uninterpretable. 

149. C — Repeated-sprint ability depends critically on the rate of PCr resynthesis between efforts, which 

is fueled by oxidative phosphorylation. A well-developed aerobic base increases mitochondrial density 

and oxidative capacity, accelerating PCr recovery and sustaining sprint performance across repeated 

efforts. 

150. A — When both modalities must be performed on the same day, the higher-priority modality is 

performed first to receive the benefit of neural and metabolic freshness. For a strength-power athlete 

needing aerobic maintenance, resistance training comes first; the reverse applies for endurance athletes 

seeking supplementary strength. 

151. D — Progressive decline in sprint and jump performance during the competitive season — with 

stable training load — indicates that the cumulative stress of competition plus practice plus training 

exceeds recovery capacity. Reducing training volume while maintaining intensity preserves adaptations 

while creating the recovery space needed to restore performance. 

152. B — Olympic lift derivatives (hang power cleans) require maximal neural freshness and are always 

performed first after the warm-up. Heavy compound lifts (back squats) follow, as they tolerate moderate 

residual fatigue from the preceding explosive work. Accessories and conditioning are placed last in the 

session hierarchy. 



153. C — The "starfish" catch results from excessive foot movement during the receiving phase. Cueing 

"slide your feet" — a small, quiet lateral shift from the hip-width pulling stance to a slightly wider 

receiving stance — replaces the exaggerated stomping pattern with a controlled, stable foot repositioning 

that maintains balance. 

154. D — After the first trimester, prolonged supine exercise risks compressing the inferior vena cava 

under the weight of the gravid uterus, reducing venous return and cardiac output (supine hypotensive 

syndrome). Switching the bench press to an incline position eliminates this risk while maintaining the 

upper-body pressing stimulus. 

155. A — Epley equation: 1RM = 70 × (1 + 0.0333 × 8) = 70 × (1 + 0.2664) = 70 × 1.2664 = 88.6 kg, 

approximately 89 kg. Prediction equations are most accurate with repetitions between 2 and 10 and 

provide a practical estimate when direct 1RM testing is inappropriate for the population. 

156. B — A pulling-to-pressing ratio of at least 2:1 is recommended for overhead and throwing athletes 

to counterbalance the internal rotation, horizontal adduction, and scapular protraction dominance created 

by pressing and sport-specific movements. This ratio develops the posterior shoulder and scapular 

musculature critical for shoulder health and injury prevention. 

157. C — The evidence-based warm-up sequence progresses through general aerobic activity (5–10 

minutes to elevate core temperature), dynamic movement preparation (5–10 minutes of dynamic 

stretching and activation drills), and specific progressive warm-up sets in the first training exercise 

(increasing loads toward the working weight). Prolonged static stretching before resistance training 

transiently impairs force production. 

158. D — Neuromuscular factors — dynamic knee valgus, hamstring-to-quadriceps strength imbalance, 

hip abductor and external rotator weakness, and poor landing mechanics — are the primary modifiable 

risk factors for non-contact ACL injuries in female athletes. Structured neuromuscular training programs 

targeting these factors reduce ACL injury rates by 50–70%. 

159. A — When total dietary protein intake is adequate (2.0 g/kg/day from mixed sources), all essential 

amino acids — including the BCAAs leucine, isoleucine, and valine — are already present in sufficient 

quantities. Supplemental BCAAs provide no additional MPS stimulation beyond what the diet already 

supplies and are a redundant expense. 

160. B — With a squat of 2.1× body weight, this sprinter has an exceptional force production base. The 

rate limiter is not maximal strength but the ability to apply that force within the extremely brief ground 

contact times of sprinting (80–120 ms). Speed-strength and plyometric training develop the rapid force 

application that transfers most directly to sprint performance. 

161. D — The primary in-season resistance training session should be placed at the point of maximum 

recovery from the last game and maximum distance from the next — typically 2 to 3 days post-game. This 

timing allows adequate recovery from competition while providing enough recovery time before the next 

match. 

162. C — The standing broad jump measures horizontal explosive power — the ability to produce both 

vertical and horizontal ground reaction forces simultaneously during a maximal-effort two-footed takeoff. 



Broad jump distance correlates strongly with sprint acceleration performance, making it a valuable and 

practical field test for field sport athletes. 

163. A — The front squat establishes competency in the receiving position that the athlete must achieve 

during the clean catch — an upright trunk, high elbows, stable front rack, and the ability to absorb and 

recover from a load on the anterior shoulders. Without this prerequisite, the athlete cannot safely catch a 

clean. 

164. B — A beginner full-body program performed 2–3 times per week with compound movements 

(squats, presses, rows, hip hinges) at moderate loads allowing 10–15 repetitions is the evidence-based 

starting point for previously sedentary adults. This frequency and loading builds movement competency, 

general strength, and connective tissue tolerance without excessive risk. 

165. D — Separating resistance and endurance sessions by 6–8 hours minimizes the molecular 

interference between AMPK (activated by endurance) and mTORC1 (activated by resistance). Placing 

resistance training in the morning (when the strength goal has priority) and running in the evening provides 

temporal separation and prioritizes the strength stimulus. 

166. C — The bilateral deficit is the observation that the sum of forces produced during individual 

unilateral contractions exceeds the force produced during a simultaneous bilateral contraction. This deficit 

(typically 5–20%) is attributed to interhemispheric inhibition and can be reduced or reversed with years 

of bilateral training. 

167. A — The strength and conditioning professional's ethical obligation to athlete welfare requires 

advocacy when training practices pose unreasonable risk. The appropriate response is to document the 

concerns, communicate them through institutional channels (athletic director, team physician, compliance 

office), and advocate for evidence-based, athlete-centered training practices. 

168. B — The Yo-Yo Intermittent Recovery Test Level 1 assesses intermittent aerobic capacity — the 

ability to perform and recover from repeated high-intensity 20-meter shuttle runs with brief rest periods. 

It has high ecological validity for team sports because it replicates the stop-start, repeated-effort nature of 

game play. 

169. C — The "Learning to Train" stage (approximately ages 9–12) emphasizes developing general 

athletic qualities through structured but enjoyable training. Bodyweight exercises, light external loads, 

and medicine ball work with an emphasis on movement quality — not load maximization — are the 

appropriate training tools for this developmental stage. 

170. D — VO₂max is confirmed by a plateau in oxygen consumption despite increasing work rate (the 

primary criterion), supported by secondary criteria: RER exceeding 1.10 (indicating heavy reliance on 

anaerobic metabolism), and heart rate within 10 bpm of age-predicted maximum. All three criteria are met 

in this scenario. 

171. A — Managing total training stress across modalities requires assigning priorities (directing the 

largest share of recovery resources to the most important quality), using the minimum effective dose for 

each modality (not the maximum tolerable dose), and monitoring cumulative load to detect when total 

stress exceeds recovery capacity. 



172. C — The absence of an AED within accessible distance is a critical, life-threatening safety deficiency. 

Sudden cardiac arrest during exercise — while rare — has a survival rate that drops 7–10% for every 

minute without defibrillation. An AED within 1–3 minutes of the training floor is a non-negotiable safety 

standard. 

173. B — Flight time is calculated from the duration the athlete is airborne. Tucking the knees during 

flight delays the landing (the feet are higher when they eventually contact the ground), artificially 

extending the measured flight time and inflating the calculated jump height beyond the actual apex of the 

center of mass. 

174. D — Residual training effects vary by quality: aerobic endurance and maximal strength persist for 

25–35 days after the training block ends, while speed and peaking effects persist for only 5–12 days. Block 

sequencing places long-residual qualities early (so they persist through subsequent blocks) and short-

residual qualities last (closest to competition). 

175. A — Pre-pubertal youth athletes (age 9) should perform only low-intensity bilateral plyometrics — 

jump rope, skipping, hopping games, and two-footed jumps — with emphasis on proper landing 

mechanics, body control, and enjoyment. High-intensity exercises like depth jumps and single-leg reactive 

work are inappropriate until post-PHV with an adequate strength base. 

176. C — Session training load using the sRPE method = RPE × duration in minutes = 8 × 75 = 600 

arbitrary units. This simple calculation provides a practical internal load metric that correlates with 

objective physiological measures and can be tracked longitudinally to monitor training dose and detect 

accumulating fatigue. 

177. C — Studies measuring lumbar disc compressive forces during heavy lifting with and without the 

Valsalva maneuver have documented reductions of approximately 20–40% when intra-abdominal pressure 

is elevated. This provides meaningful but not complete spinal unloading — substantial residual 

compression remains even with optimal bracing. 

178. B — Declining performance on final sets after 4 weeks of progressive volume increase signals that 

the athlete is approaching or exceeding their maximum recoverable volume (MRV). A deload week — 

reducing volume to maintenance levels (6–8 sets) while maintaining intensity — allows accumulated 

fatigue to dissipate before the next mesocycle begins. 

179. A — Female athletes have 2–8× higher rates of non-contact ACL injury in cutting, pivoting, and 

landing sports. Structured neuromuscular prevention programs — incorporating landing mechanics 

training, hip abductor and external rotator strengthening, eccentric hamstring work, and plyometrics with 

valgus correction — reduce ACL injury rates by 50–70% and are a non-negotiable programming 

component. 

180. B — A family history of sudden cardiac death in a first-degree relative under age 50 is a significant 

cardiovascular risk factor that requires medical evaluation before vigorous exercise is initiated or 

continued. The athlete should be referred to a physician for appropriate screening (which may include 

ECG, echocardiography, or further testing) before clearance. 



181. A — Research on loaded jump squats consistently shows peak mechanical power output at 

approximately 30–50% of back squat 1RM, where the product of force and velocity is maximized. Heavier 

loads increase force but reduce velocity disproportionately; lighter loads increase velocity but reduce force 

output below the optimal power product. 

182. C — The relative age effect has been extensively documented across dozens of sports and countries. 

Athletes born in the early months of the selection year are systematically overrepresented in elite youth 

programs because their maturity-driven physical advantages are misidentified as talent by coaches and 

selectors. 

183. B — The correct bench press bar path follows a J-curve — the bar descends to the lower sternum 

and is pressed back toward the rack position (slightly posteriorly) as it rises. Cueing "press the bar back 

toward the rack" corrects the forward drift and restores the biomechanically optimal bar path that reduces 

the shoulder moment arm at lockout. 

184. D — Wrestling involves repeated maximal efforts of 5–30 seconds with incomplete recovery — a 

profile heavily dependent on glycolytic capacity and repeated-effort ability. Glycolytic capacity intervals 

(30–90 seconds at 85–95% effort) and repeated-effort protocols at sport-specific work-to-rest ratios 

directly target these metabolic demands. 

185. C — Both structured HIIT and small-sided games (at matched physiological intensity) produce 

comparable cardiovascular adaptations. However, small-sided games additionally develop sport-specific 

technical skills, tactical decision-making, and reactive agility within the conditioning context — benefits 

that structured ergometer-based HIIT cannot replicate. 

186. A — Maximum Recoverable Volume (MRV) is the highest weekly training volume from which the 

individual can still recover and adapt positively. Training beyond MRV produces more damage than the 

recovery systems can manage — protein synthesis is overwhelmed, fatigue accumulates, and hypertrophy 

slows or ceases despite the high training volume. 

187. B — Brief foam rolling (30–60 seconds per muscle group) at moderate pressure acutely improves 

range of motion through neurological mechanisms (reduced stretch reflex sensitivity, altered pain 

perception) without the transient force production impairment associated with prolonged static stretching. 

This makes it a practical warm-up tool before resistance training. 

188. D — Apophyseal conditions during the growth spurt are managed conservatively: modifying training 

load to reduce the provocative stress (decreasing jump volume, managing total training load), monitoring 

symptoms, and continuing modified sport participation. Most apophyseal conditions resolve as skeletal 

maturity progresses. Complete cessation is rarely necessary or beneficial. 

189. C — Recent research has challenged the traditional recommendation of very short rest intervals (60–

90 seconds) for hypertrophy. Rest intervals of 1.5–3 minutes allow the athlete to maintain training load 

and volume across sets, producing equal or greater hypertrophy because total mechanical tension is 

preserved rather than sacrificed for metabolic stress. 

190. A — The push press augments the strict press with a brief, explosive lower-body dip-drive that 

provides initial upward momentum to the barbell. The arms then press the bar through the remaining range 



of motion. This lower-body contribution allows 20–30% more load to be pressed overhead compared to a 

strict press using the arms alone. 

191. B — Converging downward trends across three independent data streams — HRV declining over 7 

days, jump performance declining, and wellness scores reduced — provide strong evidence of 

accumulating fatigue that is exceeding recovery capacity. Training load should be reduced (deload) to 

allow recovery before continuing progression. 

192. D — Swimming supports the body through buoyancy, eliminating the gravitational and impact 

loading that drives osteogenic adaptation. According to Wolff's law, bone adapts to loads that exceed the 

habitual strain range — swimming produces bone strains well below the osteogenic threshold at the hip 

and spine, providing minimal skeletal benefit at these critical sites. 

193. A — Energy availability of 22 kcal/kg FFM/day falls well below the critical threshold of 

approximately 30 kcal/kg FFM/day at which metabolic conservation mechanisms activate. This places the 

athlete in the RED-S spectrum, with risk of menstrual dysfunction, impaired bone health, metabolic 

suppression, and compromised performance and immune function. 

194. C — "Keep your chest proud" prevents thoracic rounding that precedes lumbar flexion. "Push your 

hips to the wall behind you" promotes the posterior hip shift that loads the hamstrings eccentrically. "Keep 

the bar on your thighs" maintains bar proximity and reduces the spinal moment arm. Together, these cues 

define correct RDL mechanics. 

195. B — Heavy sled loads (reducing velocity by approximately 50%) maximize horizontal force and 

horizontal power output because the aggressive forward lean and low body position forced by the heavy 

resistance replicate and overload the horizontal force application strategy of early sprint acceleration. 

Research by Morin and Samozino has validated this relationship. 

196. B — Test sequencing follows the fatigue hierarchy: non-fatiguing measurements first 

(anthropometrics), then tests requiring maximal neural output (sprints, agility, jumps), then maximal 

strength tests, and finally the most metabolically demanding test (Yo-Yo IR1) last — ensuring each test is 

performed at the highest possible quality. 

197. D — Medial knee collapse (valgus) during the squat ascent indicates insufficient hip abduction and 

external rotation strength — the gluteus medius and deep external rotators cannot resist the femoral 

adduction and internal rotation forces generated during the loaded ascent. Banded walks, clamshells, and 

monster walks directly strengthen these muscles. 

198. A — The 0.06-second improvement exceeds the 0.05-second MDC, meaning the change is larger 

than what would be expected from measurement noise alone. This provides reasonable confidence that 

the improvement reflects a genuine performance change rather than normal test-retest variability. 

199. C — Postpartum return to training should prioritize pelvic floor rehabilitation (addressing the 

stretching and potential trauma from pregnancy and delivery), progressive core retraining (addressing 

diastasis recti and abdominal wall integrity), and gradual load restoration over 3–6 months guided by 

symptom response — not immediate return to pre-pregnancy intensities. 



200. D — Falsifying testing records is a serious ethical violation that undermines the integrity of the 

profession, deceives stakeholders, and may compromise athlete care. The appropriate response is to 

document the concern and report it through institutional channels — supervisor, athletic director, or 

institutional compliance office — in accordance with professional ethics codes. 

201. A — Elbow drop during the front squat receiving position is most commonly caused by insufficient 

thoracic extension mobility (the upper back rounds, pulling the elbows down) and/or limited wrist 

flexibility (preventing the fingertips from maintaining the bar position). Both limitations compromise the 

front rack and should be addressed through targeted mobility work. 

202. B — Females generally have lower absolute glycolytic capacity and lower peak lactate production 

than males, which may contribute to faster recovery between high-effort sets and greater tolerance of 

higher relative training volumes with shorter rest intervals. This sex difference suggests that standard 

volume prescriptions derived from male-dominated research may underestimate the optimal dose for some 

female athletes. 

203. D — Expired AED pads may not adhere properly, may have degraded conductive gel, and may fail 

to deliver an adequate shock during a cardiac arrest — a scenario where equipment failure is potentially 

fatal. Expired pads must be replaced immediately, and the replacement must be documented in the 

equipment maintenance log. 

204. C — For maximal strength development, training most sets to within 1–3 repetitions of failure (1–3 

RIR) ensures sufficient motor unit recruitment and mechanical tension to drive adaptation without the 

disproportionate fatigue, recovery cost, and injury risk associated with routine training to absolute failure. 

Occasional failure sets can be included strategically. 

205. A — A barbell that falls forward during the snatch indicates the bar traveled away from the body 

during the pull — most commonly due to insufficient lat engagement that allows the bar to swing outward 

rather than traveling vertically close to the torso. Cueing "keep the bar close" and "squeeze your lats" 

corrects the forward bar path. 

206. D — Two competitions separated by 8 weeks are best served by repeating two abbreviated block 

periodization sequences — each containing a condensed accumulation, transmutation, and realization 

phase — culminating in a brief taper before each competition. This allows two distinct peaks without 

sacrificing the periodized structure. 

207. B — The defining characteristic of power training is maximal movement intent — the athlete 

attempts to move the load as fast as possible on every repetition regardless of the actual velocity achieved. 

This intent maximizes neural drive, motor unit recruitment, and rate of force development. The load 

percentage alone does not define a power exercise; the intent does. 

208. C — Static stretching performed before training transiently reduces force production by 5–10% for 

up to 30 minutes. Performed after training or in separate mobility sessions, static stretching develops 

chronic flexibility through viscoelastic creep and increased stretch tolerance without any negative impact 

on the performance of subsequent training. 



209. A — An ICC of 0.72 falls below the 0.75 threshold generally considered acceptable for individual 

decision-making, and a CV of 8.5% indicates substantial measurement noise relative to typical 

performance changes. This test has questionable reliability and may not detect the small changes that occur 

with training interventions — it should be used cautiously or replaced. 

210. D — Cycling produces cardiovascular adaptations (increased stroke volume, VO₂max improvement, 

blood volume expansion) comparable to running at matched physiological intensities. However, cycling 

generates substantially less eccentric muscle damage to the lower-body musculature and produces less 

interference with the concurrent resistance training program targeting lower-body strength and 

hypertrophy. 

211. B — Research demonstrates that females can perform more repetitions at a given percentage of 1RM 

than males (e.g., 10 reps at 75% versus 7–8 reps). RPE-based prescription (e.g., "RPE 8" or "2 RIR") 

calibrates the intensity to the individual's actual capacity on that day, automatically correcting the 

systematic underloading that percentage-based tables derived from male data produce. 

212. C — Power racks with adjustable safety bars allow athletes to squat and bench press heavy loads 

with a mechanical safety catch in the event of a failed repetition — preventing the barbell from falling 

onto the lifter. An AED within the training area addresses the most catastrophic potential emergency 

(sudden cardiac arrest). Both are fundamental, non-negotiable safety equipment. 

213. A — The skewed distribution (10/15/85/10g) means only one meal (dinner) reaches the 

approximately 30g leucine threshold needed to maximally stimulate MPS. Redistributing to 

approximately 30g per meal across four feedings produces four daily MPS stimulation events instead of 

one — substantially increasing the total daily time spent in positive protein balance. 

214. D — The Certified Strength and Conditioning Specialist (CSCS) credential, administered by the 

National Strength and Conditioning Association, is the most widely recognized and respected certification 

for professionals working with competitive athletes in strength and conditioning settings. It validates 

knowledge across exercise science, testing, program design, and professional practice. 

215. B — Excessive lumbar hyperextension and buttock lift during the bench press destabilize the shoulder 

position and convert the press into a decline movement that increases spinal loading. Cueing the athlete 

to maintain buttock contact with the bench while continuing to drive through the feet preserves the natural 

arch without excessive extension. 

216. C — The jump shrug (dumbbell or barbell held at arm's length, explosive dip-drive-shrug with feet 

leaving the ground briefly) replicates the triple extension pattern of Olympic lifts with minimal technical 

complexity and no catching demand. It can be taught in a single session and is ideal for large-group 

environments with limited individual coaching time. 

217. A — Diminishing returns is the fundamental principle explaining the deceleration of adaptation rate 

as the athlete progresses. The novice phase exploits large neural adaptation potential for rapid gains. As 

that potential is realized and the athlete approaches genetic ceiling, each additional increment requires 

proportionally more sophisticated programming for smaller improvements. 



218. D — Diagnosing a shoulder injury as a rotator cuff tear and prescribing a rehabilitation protocol are 

acts of medical diagnosis and treatment that require licensure as a physician, physical therapist, or athletic 

trainer. A strength and conditioning professional who performs these acts is practicing outside their scope, 

exposing both the athlete and themselves to harm and liability. 

219. B — Peer-reviewed meta-analyses and position statements from professional organizations (NSCA, 

ACSM, BJSM) represent the highest quality of synthesized evidence available. Reviewing these sources 

ensures that the practitioner's knowledge reflects the current scientific consensus rather than anecdotal 

claims or marketing-driven information. 

220. C — The LTAD framework identifies the "FUNdamentals" stage (approximately age 6–9) as the 

period for developing fundamental movement skills — running, jumping, throwing, catching, balancing, 

climbing — through varied multi-sport participation, unstructured play, and enjoyable structured 

activities. Early specialization and formal resistance training are not appropriate at this stage. 

 

END OF COMPLETE ANSWER KEY — QUESTIONS 1–220 

 

 

 


