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In the latter part of the seventeenth

century, Sir Isaac Newton stated the
fundamental principles of mechanics,
which are the foundation of much of

today’s engineering.




Statics of Particles

PROBLEM 2.10

Two forces are applied as shown to a hook support. Knowing that the
magnitude of P is 35 N, determine by trigonometry (a) the required angle
o if the resultant R of the two forces applied to the support is to be
horizontal, (b) the corresponding magnitude of R.

PROBLEM 2.30

The hydraulic cylinder BC exerts on member AB a force P directed along
line BC. Knowing that P must have a 600-N component perpendicular to
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PROBLEM 2.62

A movable bin and its contents have a combined weight of 2.8 KN.
Determine the shortest chain sling ACB that can be used to lift the
loaded bin if the tension in the chain is not to exceed 5 kN.
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PROBLEM 2.65

Three forces are applied to a bracket as shown. The directions of the two [50-N
forces may vary, but the angle between these forces is always 50°. Determine the
range of values of « for which the magnitude of the resultant of the forces acting at A
is less than 600 N.
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PROBLEM 2.75

Cable AB 1s 65 ft long, and the tension in that cable is 3900 Ib.
Determine (a) the x. y, and z components of the force exerted
by the cable on the anchor B, (b) the angles 8. 8. and 6,

defining the direction of that force.

PROBLEM 2.84

A force I of magnitude 210 N acts at the origin of a coordinate system. Knowing that [, =80 N, €. = 151.2°,
and Fy < 0, determine (a) the components Fy and £, (D) the angles &, and &,.
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PROBLEM 2.89

A frame ABC is supported in part by cable DBE that passes
through a frictionless ring at B. Knowing that the tension in the
cable is 385 N, determine the components of the force exerted by
the cable on the support at D.




PROBLEM 2.105
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\ \_\4:1 in._ A crate is supported by three cables as shown. Determine the weight

of the cratec knowing that the tension in cable AC 1s 544 1b.
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PROBLEM 2.120

A horizontal circular plate weighing 60 Ib is suspended as shown [rom
three wires that arc attached to a support at D and form 30° angles with
the vertical. Determine the tension in each wire,
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. PROBLEM 2.135
Uﬂ Find the magnitude and direction ol the resultant of the two
forces shown knowing that P =300 N and Q =400 N.
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Rigid Bodies: Equivalent Systems of Forces

PROBLEM 3.1

A 20-1b force is applied to the control rod AB as shown. Knowing that the length of
the rod is 9 in. and that o = 25°, determine the moment of the force about Point B
by resolving the force into horizontal and vertical components.

PROBLEM 3.15

Form the vector products B x C and B’ x C, where B = B’, and use the results
obtained to prove the identity
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PROBLEM 3.30

In Prob. 3.23. determine the perpendicular distance from point A to a line drawn through points B and C.

PROBLEM 3.23 A 6-ft-long fishing rod AB is securely anchored in the sand of a beach. After a fish takes the
bait, the resulting force in the line is 6 1b. Determine the moment about A of the force exerted by the line at B.

PROBLEM 3.45

Given the vectors P=4i-2j+3k,Q=2i+4j-5k, and S=S,i—j+ 2k, determine the value of §, for
which the three vectors are coplanar.




¥ PROBLEM 3.60

0.35m
In Problem 3.59, determine the moment about the diagonal AD
e~ of the force exerted on the frame by portion BG of the cable.
ch 0875 m
e \i PROBLEM 3.59 The frame AC/) is hinged at A and /) and i3

supported by a cable that passes through a ring at B and is
attached to hooks at G and H. Knowing that the tension in the
cable is 450 N, determine the moment about the diagonal AD
of the force exerted on the frame by portion BH of the cable.

PROBLEM 3.75

The two shafts of a speed-reducer unit are subjected to
couples of magnitude M, = 15 lbft and M, = 3 Ibft
respectively. Replace the two couples with a single equivalent
couple, specifying its magnitude and the direction of its axis.

PROBLEM 3.90

1 ——|
Q ;A B The force and couple shown are to be replaced by an equivalent single force.
Knowing that P = 2Q, determine the required value of a if the line of action of
the single equivalent force is to pass through (@) Point A, (b) Point C.




— [ PROBLEM 3.105
150 mm
2 Three horizontal forces are applied as shown to a vertical cast iron arm.
gy Determine the resultant of the forces and the distance from the ground to
iR its line of action when (a) P =200 N. (b) P=2400 N, (¢) P= 1000 N.
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Twe 150-mm-diameter pulleys are mounted on

line shatt AD. The belts at B and C lie in

vertical planes parallel to the yz-plane. Replace

the belt forces shown with an equivalent force-
155N couple system at A.
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The forces and couples shown are applied to two screws as a piece
of sheet metal is fastened to a block of wood. Reduce the forces and
the couples to an cquivalent wrench and determine (a) the resultant
force R, (b) the pitch of the wrench, (¢) the point where the axis of
the wrench intersects the xz-plane.




PROBLEM 3.150

Section AB ol a pipeline lies in the yz-plane and forms an angle
of 37° with the z-axis. Branch lines CD and EF join AB as
shown. Determine the angle formed by pipes AB and CD.

PROBLEM 4.1

Two crates, each of mass 350 kg, are placed as shown in the
bed of a 1400-kg pickup truck. Determine the reactions at each
ol the two (a) rear wheels A, (D) [tont wheels B.
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240 N 240 N PROBLEM 4.15

The bracket BCD is hinged at C and attached to a control
—9D  cable at B. For the loading shown, determine (a) the tension
in the cable. (b) the reaction at C.
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