BCN 2405 — Structures |
Assignment: Homework #1
SOLUTIONS

Purpose: This homework assignment will strengthen learning objectives from chapter 1, 2, and
3 of the text. The learning objectives from chapter 1 included reviewing and discussing
trigonometric functions and formulas and calculating trigonometry problems. Geometric
properties of shapes were also discussed. The learning objectives from Chapter 2 included
explaining and discussing the concept of a force and of equilibrium. Chapter 3 included reinforcing
the concepts of forces in equilibrium.

Skills: The purpose of this assignment is to help you practice the following skills that are
essential to your success in this course.

e Understanding basic trigonometric functions and formulas and how they are used
to solve triangles.

e Analyzing concurrent force systems and becoming (or re-familiarizing) yourself
with vector addition through the rectangular component method.

e Understanding the equations of static equilibrium and how they can be applied to
solve for unknown forces in static force systems.

e Understanding how to construct free body diagrams.

Knowledge: This assignment will also help you become more familiar with the following
important content knowledge in the field of construction management:
1. Understanding how to analyze structural systems.
2. Applying disciplinary knowledge from construction management, but in the
context of structural analysis

Task: Complete the problems from the text that are located on the following pages. Problem 1.15,
1.16, 1.18,1.20, 1.22,1.28,2.4, 2.5, 2.6,2.19, 2.20, 2.22, 3.1,3.9,3.10, 3.11, 3.12, and 3.18

Criteria for Success: Please print this document and complete the problems on the following

pages. Please scan your completed document and submit your solutions online on the Canvas
website in one cohesive word or pdf file. Please name your file LASTNAME FIRSTNAME BCN
2405 HWH#I.
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SOLUTIONS
Problem 1.15

PROB. 1.15
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SOLUTIONS
Problem 1.16

In the figure, an 8-m ladder is leaning against a house
at an angle of 70° with the ground. Determine (a) the
distance of the bottom of the ladder from the house,

and (b) the distance of the top of the ladder from the
ground. :
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Problem 1.18

A man 5 ft 8 in. tall casts a shadow 10 ft long. Deter-
mine the angle of elevation of the sun above the

ground.
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SOLUTIONS

Problem 1.20

The angle of depression of a ship from the top of a
288-ft-high lighthouse is 22°. Determine how far the
ship is from the lighthouse.
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SOLUTIONS
Problem 1.22

Problem 1.22
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Problem 1.28

Problem 1.28
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SOLUTIONS
Problem 2.4

The bracket supports the two forces as shown. Obtain their resultant by the rectangular component
method.

Problem 2.4

The bracket supports the two forces as shown. Obtain their resultant by the rectangular
component method.
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Problem 2.5

A barge is pulled by two ropes with tensions P and Q as shown. If P =300 1b and Q = 525 Ib, determine
the resultant force applied on the barge by the rectangular component method.

Problem 2.5

A barge is pulled by two ropes with tensions P and Q as shown. If P = 300 Ib and Q = 525 Ib,
determine the resultant force applicd on the barge by the rectangular component method.
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Problem 2.6

SOLUTIONS

A barge is pulled by two ropes with tensions P and Q.
The force P= 24 kN, and the resultant of the two forces
acts along the x axis. Determine the force Q and the re-
sultant force applied on the barge by trigonometry.
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SOLUTIONS
Problem 2.19

Problem 2.19 :

i i 0 jtude a
Two forces act on the frec end of the canti lever beam as shown. Obtain the magnit
(direction) of the resultant by the rectangular component method.
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SOLUTIONS
Problem 2.20

Problem 2.20

Two forces act in the center of the simply supported beam as shown, Find the magnitude and
angle (dircetion) of the resultant by the rectangular component method.
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SOLUTIONS
Problem 2.22
Problem 2.22 | el
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SOLUTIONS
Problem 3.1

ll/
/
Problem 3.1

Solve for the tensile force in cable BA and cable BC that satisfies the conditions of static
equilibrium using the rectangular component method.
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Problem 3.9

/ Problem 3.9

Solve for the tensile force in cable BA and cable BC that satisfies the conditions of static
equilibrium using the rectangular component method.

5%_ @\‘\ FED Faéy‘,/ Fec

> 2Ly
J

/2 SKkN

PROB. 3.9
Focp = Foccoz 5 0 £ Fx=B= f3cc595° —FraosED”
® f@ :A? =fRcSS” + R4S —/ZS

frmEg. |
Ftay= FRACK 2 so= foacws O

FBA&t: i FRC = fPACSEE” D 707Fz

R
frum 2=
5 707 Ean SntlS® + A GAbO"—2. 5T

["86>FBA < /2.5 FoA- 2 157
/.3bs /- 3bS 7 -

fBC = 0.707 9.4~ ={ {46 &N =Féc l
EFN= 6o cosi/s® — 915 zoshp = N
EFg = btlo 505" # 75 5w 607 — 125" =R

fécg = fa S #s°

15/20



BCN 2405 — Structures |
Assignment: Homework #1
SOLUTIONS

Problem 3.10

/ Problem 3.10

Solve for the tensile force in cable BA and cable BC that satisfics the conditions of static
equilibrium using the rectangular component method.
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Problem 3.11

/ Problem 3.11

Solve for the tensile force in cable BA and cable BC that satisfies the conditions of static
equilibrium using the rectangular component method.
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SOLUTIONS
Problem 3.12

Problem 3.12
Determine the force in cable AB and the force in the strut AC by the method of rectangular

components that satisfies the conditions of static equilibrium.
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Problem 3.18

/ Problem 3.18
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