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PREFACE

This content is designed to help students and professionals alike to improve their problem-solving
skills, in mechanics. Whether you are preparing for a test or simply want to sharpen your abilities,
the practice problems included here, offer a diverse range of challenges that will help you develop
a deeper understanding of key concepts of fundamentals on mechanics.

The problems are focused on the specific topics, such as free body diagram, equations of
equilibrium, force vectors, resultant force, trusses, moment of inertia, friction, internal forces,
center of gravity, and includes a collection of practice problems with step-by-step solutions. These
problems are carefully crafted to illustrate important concepts and techniques and are designed to
build on one another as you progress through the concepts.

In addition to the practice problems, several tips and tricks for solving problems efficiently and
effectively, have been highlighted. Whether you are new to a subject or looking to deepen your
understanding, these problems will provide you with the tools you need to succeed.

| hope that this problem set will serve as a valuable resource for students and professionals alike,
and that the practice problems and solutions contained within will help you achieve your academic
and professional goals.



PROBLEM 1

Determine the smallest horizontal force P required to move the wedge to the right. The coefficient of static
friction at all contacting surfaces is ps = 0.3. Set 0 = 15° and F = 400 N. Neglect the weight of the wedge.

F
-
A
450 mm
20 mm
B
P R
—_— T py i | VR
|
-——300) mm%
Procedune
o 55 Dvauw rap of w&d%e and Lleven
> App!a EcE +o uquae caand leven
= 3 Wanite Haa _f}n'c.-h‘on 2 giioticms
b : Common - sense check.
Lever
Loo N ——Re S
S Y5,
'
= 85 \

The uoo.dae Lo en Yha
‘tha mi%ht o

) \
- Fep i
- - to -Tra above
AP"‘Z&"‘& o =

Hence Hha
% tevere: 3 4ok vl

j’n‘c{—:'ono_l. d’mm Fe ond

Fo Gcting 4o tre gt
= Mg = o 3 | can o o mitien as
& (oc-o=z2 -
G Loe (oAqf)—\- . ce : 5 ‘ T o=ibls B =G-8 N =G
e O3
£ E Staie Corfg) = Rt V' Ry = M My = i3 Ng¥
4 N. sin © (er02d =o :

S Heow (eas)r 63 We cests (o-02) 1(5__ Swlesrituting D 8@3
! |

I - S . PO -S 7 v o3

=3 N, Ceo = Lo

—+ N sSsin Vs (002) — O

= N = Fou.4uF N - 3



gppt%m% s fF, =0 and EFHZE 4o +ha FBED % wedge,
we obkown the —Fnllﬁmlﬂ% ',

EF =0
o, P- 03N, (e IS — p-3 Ny — Nestinis™ = p

o, P— 03 (Fo4-4y3)cemis — 0:3 Np — (Fou-4g)sinis =¢

_-_,GD

2:'_3 =0

6, Ny + ©3 N, Sta 15T = N, e IS =g

e, Np 4+ 0:3 (Fou.g3)sins’ — (FoU-UF) cens = o
Np = 625 36 N -~ (5

Sules -|-]+ui—lna @ o G_D}

O=P - o 2(73°4-43) cen 15 _ c:-"e.(azf.f,tg}_éﬁq_qi)i_ :
Tall

= [F= 537w

g .
maoalle ¢ hnr-‘é’un—i-aj, ‘.E‘:lrz_e P = 53y [N (ﬁﬂswu}




PROBLEM 2

The spool has a mass of 200 kg and rests against the wall and on the floor. If the coefficient of static friction
at B is (us)s = 0.3, the coefficient of kinetic friction is (u)s = 0.2, , and the wall is smooth, determine the
friction force developed at B when the vertical force applied to the cable is P = 800 N.
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PROBLEM 3

Draw the shear and moment diagrams for the simply supported beam.
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PROBLEM 4

Locate the centroid (X, ¥) of the uniform wire bent in the shape shown:
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PROBLEM 5

Locate the centroid of the area.
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PROBLEM 6

Draw the FBD of member ABC, which is supported by a smooth collar at A, roller at B, and link CD.
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PROBLEM 7

length.

Determine the magnitude T of the tension in the supporting cable and the magnitude of the force on the pin
at A for the jib crane shown. The beam AB is a standard 0.5-m I-beam with a mass of 95 kg per meter of
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PROBLEM 8

Determine the moment of force F about point O. Express the result as a Cartesian vector.
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PROBLEM 9

Given the loading on the beam, find the equivalent force and its location from point A.
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PROBLEM 10
Using the method of sections, determine the force in members BD, CD, and CE of the roof truss

shown in Figure
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PROBLEM 11

Determine the force in members AB, BD, and CD of the truss shown in Figure.
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