Great works are performed, not by strength, buggarance. --- Samuel Johnson
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I. DIMENSION AND UNITS
1. How many criare in a pint of blood?

2. Mary and John decided to donate blood to their
neighboring hospital. Mary donated half (1/2) arliof
blood while John only was able to donate one third
(1/3) of a liter. Determine the total blood donatad
Mary and John in cc?

3. A patient weighing 800N wants to use the on
medicine based the mass. Determine mass?

4. A woman walked into the doctor’s office. The nurse
found that her weight was 115 using a spring baanc
How much is the woman’s weight in N?

Il. STATICS OF PARTICLES

1. Suppose muscle J has a force of 200 Ib and isngulli
on boneE-F at an angle of 10 degrees, and muscle
has a force of 175 pounds and is pulling at aneanfl
40 degrees. Find the magnitude and the direction of
the resultant force? [%]

2. A person with a broken leg was hospitalized. The
orthopedic doctor recommended him to elevate his
leg. To be able to do this he has to rest his teg i
fabric hold by four cables, as shown below. Assgmin
that the load of the cable AC is 350 N, and noinigik
in consideration the force of the leg, determine th
components of the force exerted by the cable d2]B.
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The crate shown in figure is used to transport ugwa
some inventory and is supported by three cables.
Determine the weight of the crate knowing that the
tension in cable AB is 3 KN. [2]

A man breaks his leg in a car accident and to kéep
leg from moving the doctor puts a cast on it and
suspends it from the ceiling with 3 cables in the
position shown. The leg weighs 30lb. What is the
tension in each cable? The coordinates are B(2f2,1
C(3,2,1) ft D(0,2,-2) ft.[3]

y
D

z v 30b

IIl. EQUIVALENT SYSTEM OF FORCES

Refer to the figure below. The vector represents th
adductor longus muscle’s line of pull and the gtnai
line represents the mechanical axis of the femhe T
angle of pull of the muscle (angle formed by muscle
line of pull and mechanical axis of bone) is 20°.
Assume a total muscle mass of 115 kilograms.
Calculate the force components. [5]
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A patient applies a force of 10 Ib at the end bhadle
besides his bed connected to a point O to charge th
position of his bed. Determine the moment of force
around point O. [2]

A 13.2 N force P is applied to the lever which colst
the auger of a triple-antibiotic gel gun. Determihe
moment of P about A whenis equal to 30 [2]

To lift a heavy crate, a man uses a block and ¢ackl

attached to the bottom of an I-beam at hook B. The
distancea is 1.98ft. Determine the force if the moment

of that force about the y-axis is 175 Ib*ft. [2]

Great works are performed, not by strength, buggarance. --- Samuel Johnson

IV. EQUILIBRIUM OF RIGID BODIES

What muscular force F pulling at an angle of 25°
would be required to keep the abducted arm in a
position of 20° with the horizontal? The muscle
inserts 4 inches from the shoulder joint. The arm
weighs 13 pounds and its center of gravity is ledat
12 inches from the shoulder. A 10-pound weight is
held in the hand 23 inches from the shoulder jaise

the principle of the summation of moments. [5]

A nurse put two pints of blood in a shelf that is
connected to the wall by a fixed support. The fiistt
was full but the second one was half empty. Deteemi
the reactions in A. [2]

A 8-kg weight can be supported in the three difiere
ways shown. To hold patient head in one steady
positions while recovering from a neck fracture.
Knowing that the pulleys have a 4-in. Radius,
determine the reaction at A in each case. [2]
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A hand truck is used to move medical equipment that 3. Determine the volume and the surface area of the

has a mass of 50kg. Neglecting the mass of the hand chain link shown, which is made fom a 2-in.-diamete
truck, determine the vertical force F which a parso bar and is used to lock a hospital bed to ensuetysa
must apply to the handle to maintain equilibriumewh in a real transportation of a patientif R = 3and L =
the angle made with the floor is 35 degrees. [1] 10in. [2]

=

a T

4. Determine the surface area of a neck cast if we ifak
like a semicircular arc that is rotated about disal
axis. [1]

V. CENTROIDS

Find center of gravity of a motionless body usihg t
reaction board method. Use principal of moments.
Data: L = Length of a board 40 cm. Wide and 200 cm.
long (The board is in horizontal position). B = glei

of the board S + B = partial weight of the subjasctl

board. [5]
2R
VI. ANALYSIS OF STRUCTURES
1. A bone cutter for surgical procedures is shownWwelo
) ) Find the magnitude of the forces exerted on thesbon
A surgeon was operating on a patient and had ® tak at A. On each handle of a cutter, a 30 |b force is
out a quarter the patient had swallowed. They applied. [2]

measured it and its diameter was 0.9 in. Deterithiae
centroid of the circle. [2
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2. A nurse puts a baby in a crib and elevates a handle VII. FORCES IN BEAMS AND IN CABLES
protect the baby from falling. This handle has the
shaped of a truss as shown. Determine the force in 1. The frame shown is used to help patients with bmoke
members CE and DE. [2] legs. The weight W helps them to maintain the teg i
rest and with no movement. Knowing that the radius
of each pulley is 2.4 in. and neglecting friction,
determine the internal forces at point M of therfea

2]

3. A frame and loading shown is adapted in a kind push
up movement treatment, determine the components of
all forces acting on a member ABC. [2]

2. A nurse put two pints of blood in a shelf that is
connected to a wall by a fixed support. The firstt p
was full but the second one was half empty. Drasv th
moment and shear diagram. [2]

4. The side panel of a hospital bed is used to preaent
patient from falling. This panel is a kind of trugee
shown. Determine the force in members DG and FH

of it. [2]
0.4 06 08 0.6 0.4 3. This frame are used to allows the patient to switch
position sit or move on his bed. Determine therimaé
¢ ¢ ¢ ¢ ¢ forces (axial force, shearing force, and bending

moment) at point J of the structure indicated. [2]

4. Find the shear force, normal force, and bending
moment of a woman'’s forearm if she is holding a 10
Ib purse like shown: [3]
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4.

VIIl. FRICTION

We can use the coefficient of frictionwith respect to
the gripping power of basketball shoes. Find the
function that describes the coefficient of frictitmat
describes the amount of lean a player may safély ta
using an angle which the player makes with the
vertical. P is the amount of horizontal force nebtie
start sliding horizontally and W is the weight biet

player. [5]

A patient in physical therapy has to pull a rope
connected to a weight by a pulley. The radius ef th
pulley is 2 in. If the coefficient of static frict is
0.20, determine the magnitude of the force P that t
patient has to make to start moving the weight. [2]

2$kg

This device is used to perform X rays analisis ahyb
patient by rising and holding up. Knowing that R5
Ib, determine the range of values offor which
equilibrium of the 18-lb block is maintained in the
position shown. [2]

A baseball player with mass = 79kg, sliding into
second base, is retarded by a frictional force of
magnitude 470N. What is the coefficient of kinetic
friction ( ) between the player's body and the
ground. [4]

2.

IX. MOMENT OF INERTIA

In the human body the mass distribution may be
altered by changing the body position, and thus the
moment of inertia will change. Using approximate
measurements, prove that the moment of inertiatabou
an axis decreases when the mass is concentratsl clo
to the axis of rotation, so the moment of inemidiis
greater than in B. [5]

—

A Frictionlesabte B

In a medical laboratory a nurse gives you a small
tube inside a cone, the urine goes through the cone
and into the tube. Ignoring the tube, determine the
moment of inertia of a right circular cone with
respect to its longitudinal axis. [2]
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3. Determine the moment of inertig bBnd K, of an X. ACKNOWLEDGEMENTS
implant made to replace a segment of a spinal aolum
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4. A man needs to carry this old weight scale outhef t

doctors office to bring a new one in. In order &org

it without hurting himselfs he needs to hold itiia
centroidal axes/ Determine the moment of ineljia
and |, of the old weight scale shown with respect to
centroidal axes respectively and perpendiculaide s

AB. [2]
— 1.3t [€—
1.0 ft
—»{0.5 ft—
3.8ft

I

Ne—— 36ft — BT

0.5ft.
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