STATICS REVIEW

Review the free body diagram. It is the major tool for u.m:lers‘c»&md.;in8
and working most probl'eri:.s in enginéering mechanics.
The types of problems are:

I. FIND THE RESULTANT OF A FORCE SYSTEM.
A. The RESULTANT is the simplest force system which can replace the

original system without changing its effect on a rigid body. It
may be 8 force, a couple or & force and & couple,
B. Iwo-dimensional

Find the direction of the resultant force by:
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Find the magnitude of the resultant force by:
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C. Three-dimensional

Find the direction of the resultant force by:
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Find the magnitude of the resultant force by:
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Find the length of & 1j:ne or the distance between two points

in the space by:



dx = d cos ex; dy = d cos ey; dz = d cos ez

2 2 2 1/2
= + +-
d (a d | a’)

—~—

a3

D. Moment of a Couple
M="Fa

C. Ir only three forces are acting on g body, the body is in
equilibrium' only if the lineg of action of the three forcesg
are either cbncurrent Or paralle),

D. Fing stresses in fruss members by

1. Method of joints (no more than 2 unlmm-'ns)
2. Method of sections (no more thap 3 unﬁms)

E. Frames and Machinesg

1. Fing Teactions of interpa) Pins by Separating frame or machine

at the Connecting ping,

3. If the entire frame ig to be in équilibritm then any portion
Y of the frame is to be in equilibrium,
III. FIRST MomENTS AND CENTROIDS

A. MAx =fydA =y3;
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C.

For composite areas
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First moments of areas, just like moments of forces, nEW‘bé Ebsiti

or negative.
area of some porticn ‘to be removed from the total body should

be recorded with & negative value.

Forces on submerged surfaces
A )

F = {EA
where v = specific weight of fluid
T = distance from fluid surface to the centroid of the

cross-section.

A= cross-secticnal ares.

Tv. SECOND MOMENTS - MOMENT OF INERTIA

A.

B.

D.

I, = f yadA 3 Iy = I x2aA

I=1 +Ad
c
where I = moment of inertia about any axis

Ic = moment of jnertia about centroid of ares

A= cross-sectional area

d = distance from axis to centroid of aree.

For composite aresas
I=2(Ic+Ad2)
Product of Inertis

Iy, = ]

1, I end 1 are always positive. Ixy can be either positive c



V. STATIC FRICTION FROBLEMS

A.. F opposes tendency to move,

B. = pN = maximm Possible value of static friction force,
C. Types of problems

(1) Motion is not impendingg. F< Fmax'
(2) Motion is impending: F= Fmax’ check sliding ang tipping,

(3)1rFr> Fmax’ motion exdists ang You have g ynamics problem.
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2.35 Knowmv that « = 35°, determine the resultant of the three
forces shown.
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3.71  Two parallel 60-N forces are applied to a lever as shown. Deter-
mine the moment of the couple formed by the two forces /
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3.148 A 50-Ib force is applied as shown to the bracket ABC. Deter-
mine the moment of the force about A. -
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Support or Connection Reaction t;’f‘:;::j
: . sction] Force with known
Rollers Rocker Frmc: o line of action
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or hinge

Short cable Short link Force with known
line of action
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4.15 The bracket BCD is hinged at C and attached to a control cable z2=0.13m q
at B. For the loading shown, determine the tension in the cable,’ b gk I i3 = 2D
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4.67 For the frame and loading shown, determine the reactons at A
and C. \ \ o
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P5.3 Locate the centroid of the P

lane area shown.
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