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Biomechanics (5504
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1. Two balls have the same size but with different weights. When they are dropped at the same
time and from the same height, which one reaches the ground first? Suppose air resistance can be
neglected.

(a) the heavier one (b) the lighter one (c) the same

2. Two equally heavy balls have different sizes. When they are dropped at the same time and
from the same height, which one reaches the ground first? Air resistance needs to be considered.
(a) the bigger one  (b) the smaller one (c) the same

3. A baseball is thrown upward with initial velocity V. When it reaches its maximum height, its

velocity is
(a)Vi2 (b)V/id (c)0

4. Similar to the above question, when the ball reaches its maximum height, its acceleration is
(a) 9.8 m/s® upward  (b) 9.8 m/s* downward (c) 0

5. In vertical jumping, suppose we are interested in the maximum height H reached by the center
of mass (COM) after takeoff. Which of the followings is NOT related to H?
(a) body extension after takeoff (b) COM height at takeoff (c) COM velocity at takeoff

6. From question 5 and suppose g is the gravitational acceleration. If the COM height at takeoff
is h and COM velocity at takeoff is v, then the maximum height reached by COM after takeoff is
@h+v/Q2g) (b)h-v/(2g) (c)h+v/g

7. In gymnastic vaulting, a gymnast pushes off from the horse (or vaulting table) to enter the
post-flight phase. If air resistance is neglected, which of the followings is NOT conserved in this
phase? |

(a) total linear momentum of the body (b) total angular momentum of the body (c) total
kinetic energy of the body

8. A net force of 10 newtons (N) accelerates a shot-put ($45K) at 5 m/s®. What net force would be

required to accelerate the same object at 1 m/s>?
@IN (b)2N (3N
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9. A gymnast is performing a pike somersault with the body shape shown below. The head is at
point O, the waist is at point C, and the feet are at point A. Point B does not belong to any body

. segment, and is located between link CO and link CA. Which point best represents the COM

position?

@A ®B (©C
0
B

10. In running high jumps, can a jumper clear the height which is even above the maximum
height the body COM can achieve?
(@) yes (b)no (c) impossible to know

11. In figure skating, a skater pulls the arms closer to the trunk to increase the spin rate. Which of
the following is NOT directly related to this phenomenon?

(a) conservation of angular momentum (b) Newton’s third law  (c) reducing the moment of
inertia about the spin axis

12. Two acrobats A (50 kg) and B (40 kg) are performing together but unfortunately collide with
each other in the air. If A moves at 1.5 m/s to the east and B moves at 3 m/s to the west before
collision, determine their common velocny immediately after they collide and become coupled
together after the collision.

(8) 0.5 m/stothe east (b) 0.5 m/s to the west (¢) 0
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1. A human body is modeled with 3 parts as arms (AR, with mass 5kg), head-trunk (HT, with
mass 30kg), and lower body (LB, mass 15kg). From video analysis of a jumping motion the
acceleration of each part is known. That is, AR is 0.5 m/s?, HT is 1 m/s?, and LB is 2 m/s? (all
upward).

a) Calculate the ground reaction force (magnitude and direction). H:88 4 43

b) Calculate the force acting between the HT and LB (only magnitude) [H:Z8 3 4>
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2. A person pushes a shot-put (mass m) with constant force F along the direction shown below.
The shot-put starts from rest at the origin O. The release height of the shot-put COM is h. The
gravitational acceleration is g.

O

a) Calculate the velocity magnitude of the shop-put at release. Express your answer in terms of F,
m, 0, g, andh. [HEH 3 4>

. b) Suppose the release velocity is v (in the direction of the arrow in the figure), calculate the time

when the COM passes through point O. Express your answer in terms of v, 8, g, and h. j-E 4 4>
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. RiLeAE® % A %94 F (Excess post-exercise oxygen consumption, EPOC ) & #k &
B %% A ? EPOC #o fifk (oxygendebt) #4TRE ? (1049 )

2. BEBRAEGRE Y > EHHE (o BHWERE) R EAHTCHAE K
RS N A & TR sy o RS A K (Cardiovascular Drift) 7
WAL EERAE - (104)

3. SR MAMT ML (glyconeogenesis) M BRRAAAEFMITRBA P MERZ
KB (glucose) 248 (FE) A7 BMAMNLLERBREMHANE L
A7 (104)
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