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Using the “Free Body” Program



LOADING THE PROGRAM

In order to use this program, you'll need (at least):
—an HP-41CV or HP-41CX
- the HP-41 Advantage module

— this book

— just a little time to read through this, load the program, and
practice with it.

(You probably knew all of that, but we needed to warm up here
a little bit.)

Now, assuming that you have everything on this checklist, the
first step is to load the program.

Starting on page 52, you'll find two program listings and two
sets of bar code. The first program listing is for the HP-41CV
without an X-functions module. The second listing is for the
HP-41CX (or CV with X-functions).

The first set of bar code is marked “CV” because (strangely
enough) it’s written for the HP-41CV, while the other one is
marked “CX” because it’s written to take “Advantage” of Extend-
ed Functions and Extended Memory. You'll need to load the
program appropriate for your equipment.

But before you do that... .
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A word from our sponsor:

ARE YOU RUSTY ?

In this book, you'll need to be able to follow keystroke pro-
cedures, load, pack and execute a program, etc. We really don’t
have the room here to remind you,so we're going to assume
you know these things. For example, do you know:

- How to read keystroke notation? (e.g. [XEQ] [ALPHA] SIZE
[ALPHA] 228)

- How USER mode works?
— How to select FIX, ENG or SCI notation?

- How the Stack works, including [+],[=],[X],[+],[X«»>Y],[Ré],
[STO] and [RCL]?

- How to SIZE and PACK your calculator’s memory?

- How to read and key in program steps such as:

- How to move around in-and edit-a program (in case you
mis-key some step)?
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If these things are new to you (or have faded into the last
module of your brain’s Extended Memory), you'll have a LOT of
difficulty in continuing here until you take a slight detour for a
refresher course. We recommend one of the following;:

- Look up in your Owner’s handbook whatever is on this
checklist that you don’t remember;

- Read “An Easy Course in Programming the HP-41,” by Chris
Coffin and Ted Wadman (see page 79 for details).

(Our favorite suggestion is the second one.)

... OK, if you're all refreshed and reminded, it’s time to load the
“Free Body” program.
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PREPARING YOUR CALCULATOR'S MEMORY

The “CV” version uses 178 program registers; the “CX” version
uses 167 registers;

To run the “CV” version, you need to have a certain number of
data registers available that depends on the problem. A SIZE of
60 will handle all of the problems in this book. (To set the
SIZE to 60 registers, press [XEQ] [ALPHA] SIZE [ALPHA] 060.) If
you need to know exactly what the SIZE needs to be for a par-
ticular problem, turn to page 35.

The HP-41CX version uses only register 00. But it requires you
to have a little bit of empty extended memory. To work all the
problems in this book, you'll need to have about 41 empty
registers of extended memory. If you need to know exactly how
many registers you need in extended memory to solve a par-
ticular problem, turn to page 35.

You may have to clear other programs from your calculator in
order to fit this one in. Once you have made sufficient space for

the program:

IF you have an HP-41 Wand, you can connect that now, turn to
the appropriate set of barcode, and read it in.

Once you have loaded the program by Wand, go to page 9.
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If you don’t have a Wand...we have some good news and some
bad news.

The good news is that very shortly, you will have totally
mastered all aspects of keying in an HP-41 program. The bad
news is: this is because you have about 600 lines of code to
key in.

%

—

Now, before you hit the ceiling, consider this:

If you have a card reader or another such storage device, the
first thing you'll be doing—once the program is correctly loaded,
packed, and run a couple times-is to make yourself a copy (and
a back-up copy, preferably). For heavens sake, do so!

If you don’t have a card reader or storage device, but you have
enough Extended Memory, you can store the program there
when you're not using it (but when you are, you'll need to copy
it into RAM, that is:main memory). Admittedly, this isn’t strictly
convenient, but it beats the heck out of the alternative.

In either case, right before you start keying it in, you'll see

“00 REG nnn” in the display. Make a note of that number nnn
(it needs to be greater than or equal to 178 for the CV-version,
167 for the CX-version, write down that number). Then... start
poking them keys!
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When you get the appropriate program keyed in, press [SHIFT]
[GTO] [.] [.]. This will pack the program and put an END on it.
Now, in program mode, you will see “00 REG nnn”. This time,
nnn should be exactly 178 (167 for the CX-version) less than
when you started keying in the program. If it is, you most likely
keyed it in correctly (whew!). If it isn’t, you screwed up
somewhere and you'll need to go back and check each line to
make sure it’s keyed in correctly.

If you have a printer, get a listing of the program to make the
comparision.

Chances are, you have either skipped or duplicated some step.
Another common error is neglecting to use the [XEQ] key pro-
perly. That is, instead of pressing [XEQ] [ALPHA] function
[ALPHA], you press [ALPHA] function [ALPHA]. If you're guilty of
this heinous crime, the evidence will be unmistakable: A pro-
gram line that appears in our listing without quotation marks
(* ) appears in your listing with quotation marks (or in

the display with the little superscript T). This is a no-no! The
written quotes and that T in the display should exactly corres-
pond and this is the only difference between the printed listing
and the way things should look in your display. Everything else
should look Exactly the same. Please-don’t go on from this
point until you can arrive at the correct “00 REG nnn” reading.
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A GENERAL DESCRIPTION

If you're just getting started in your statics class, and you'd like
to see our perspective of what statics is all about before you
start working with the program, then read the next chapter first
(starting on page 36). If youre anxious to crunch some numbers
and you're comfortable with the basics of statics, continue
reading.

The “Free Body” program gives you a way to draw a picture of
a two dimensional, static, free body for your calculator, in-
cluding known forces and the orientation of three unknown
forces. Once you've drawn the picture for your calculator, you
can choose between summing up the known forces (including
the moments about one point), solving for three unknowns,
changing the picture, or starting over.

If you choose the option of solving for three unknowns, then
the solution gets stored as three additional knowns. This allows
you to solve multiple-step structures problems easily, as you
will see.

If you've just input the program, there will be a few pauses in
execution the first time you run it. Be patient, the HP-41 is
compiling GTO and XEQ statements.

Because the “Free Body” program was designed primarily to use
in a classroom or in a “homework” situation, it was not design-
ed for use with the printer. It will work fine if a printer is at-
tached, but it won’t print anything meaningful.
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SUMMING FORCE VECTORS

As a start on using the “Free Body” program, let’s take a look at
this simple problem.

Find the distance down from the top of the post at which a force
S must act in order to completely balance the effects of the other
two forces. What is the magnitude and direction of S?

T Y
|
|
oo
Tiee
T ® 120 1b
3fe
X «—|(2)
251b
2f¢

In order to solve this problem, you need to calculate the sum of
all the known forces and the sum of the moments about some
point.
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The first thing you need to do is to establish a coordinate
system and number the points of interest.

Set up an XY axis that you can refer to when you're working
the problem. Points of interest are places on the structure where
a known force is acting or where you wish to calculate an
acting force (more on this subject later). In the problem at
hand, we just wish to sum forces and moments, so the only
points of interest are those points with known forces acting on
them. Since our points of interest lie on the Y-axis, we will in-
put them in rectangular coordinates. In the coordinate system
we have set up, point 1 is at (0,—1) and point 2 is (0,—4).

First, execute the program: [XEQ] [ALPHA] FB [ALPHA]. The pro-
gram uses the top row of keys (shifted and unshifted) and the
second row (except the [I] key) in USER mode. If you have
anything assigned to these keys, that function in the program
won’t work. You can clear global key assignments by pressing
[SHIFT] [ASN] [ALPHA] [ALPHA] and the key you wish to clear; or,
if you have an HP-41CX, you can clear all key assignments with
[XEQ] [ALPHA] CLKEYS [ALPHA].

When you execute the program, the display flashes “INPUT
POINTS” and then “P POINTS R.” This display signifies that you
are in what'’s called the “point editor.” This is where you input
the points of interest.

In this “point editor” the top two rows of keys take on the
following meanings.

Cnge point Backspa®  15xql points?  Forward Chonge poirtt
polar polar polar ctongular
Add a l_ BQCk‘I.B—. hﬂ\id\‘—. Forunr‘l__ AJJ a E
Pomt space Po}i"\t ;s space Pomt
this ¢
polar rcdanjulor ' redansulor redanﬂulnr

xov [E] [addalGl [oetere[H] A {exr 3

. point on the or “zap” .
view other neqative a point COS (ae +o Mman
coordinate Y-axis usual) menu
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In the menu “P POINTS R” the P and R tell you which side
means “this input is in Polar coordinates” and “this input is in
Rectangular coordinates,” respectively.

For the problem at hand, the two points of interest are (0,—1)
and (0,—4) in rectangular coordinates. Input point 1 by pressing
1 [CHS] [ENTER] O [E]. The calculator will stop with 0.0000 in
the display. Press [X<»Y] to see the Y coordinate. Press [C] to
ask what point this is (this is optional). Or press [SHIFT] [C] to
ask how many total points have been input (also optional). To
add point 2, press 4 [CHS] [ENTER] O [E].

The program has functions that allow you to review the points
you've input, change them if theyre incorrect, or delete them.
But, since you just input two points, you've probably got them
right, press [J] to go on to the main menu.

K U @ 2K 3u
Edit ‘A. EALE Smd]g Sum D So\v&li

Knowns Unknouwns w news Known $or three
problem forces and| unknowns
momenls

For this problem, all we have is knowns, so we need to press
[A] to get to the “known editor.” When you press [A], the
display shows “P KNOWNS R.” This is the “known editor.” It is
similar to the “point editor” in function.

Change known Bockspace  Toial knowns? Forward Change known

polar polar polar r ular
Ada Al 1B] | (€] [rornndD] [rase I':E
known space :oh'xd{\’kgo}m space known

Po)qr red:onsu]qr kneoim :::i't? rec\usu)tr red‘ansulu
x>y [E Domn;]%, Delete|H I [exir 9

. war 14
view other o %\Z&?\ coS o mawn
coordinate (as usual) menu
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To input the first known force in this problem, just press 0
[ENTER] 120 [E] and the calculator will prompt you with “AT
POINT?” Press 1 [R/S].

To input the second known, press 0 [ENTER] 25 [CHS] [E] and
when the calculator prompts you with “AT POINT?” press 2
[R/S]. Do you understand what you've done so far? If not you
may want to press [J] then [C] to start completely over and go
back to the start of this problem. Pay attention to the meanings
of the top two rows of keys as you enter and exit the “point
editor” and “known editor.”

If you're satisfied with your understanding so far, press [J] to go
back to the main menu.

K u ©@ 2K 3uU

What we are shooting for in this problem is the sum of the
moments around the top of the post (the origin of our coor-
dinate system) and the sum of the forces. Press the [D] key to
calculate these. The calculator will display:

SM=-20 (Press [R/9)
SFY=0.0000 ([r9)
S FX=95.0000

At this point you can press [«—] and do further calculations
with the sum of the Fx (in the X-register), the sum of the Fy (in
the Y-register), and the sum of the moments (in the Z-register).
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To finish the problem, we need to divide the sum of the
moments by the sum of the forces in the X-direction.

Press [X<«»Y] [R}] [+] to get the distance from the top of the
post that the resultant force must act.

To summarize this problem:

1. You established a coordinate system and input the points on
the post that had known forces on them.

2.You input those known forces.
3.You summed the knowns (moments and forces).
4.You used these results to get the answer to the problem.

Now, press [R/S] to go back to the main menu.

9%

\ *’:t/'
‘V

A W1

\

€
\i/ :
o
J

/y/‘éuf/
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CALCULATING REACTIONS

Compute the supporting reactions at points A and B.

lq kN 13 kN
A 3m

$

A ©0°

B 3m 60"  3m
XSkN
First, if the main menu (K U 0 SK 3U) is still in your display,

press [C] to start a new problem. Or press [XEQ] [ALPHA] FB
[ALPHA].

—> 2kN

As we pointed out earlier, the first thing you need to do is
establish a coordinate system and number your points of
interest.

This setup appeared best to us:

Y

[
!
|
1
|
[}
1
|

o s
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Notice that every angle in the structure is 60° and every
member is 3 meters long (with the exception of 3—1).

Point 1 is at (0,0). Press 0 [ENTER] [E].

Point 2 is easiest to express in polar coordinates: 3 at an angle
of —120°. Press 120 [CHS] |[ENTER] 3 [A].

Point 3 is at (=1.5, 0). Press 0 [ENTER] 1.5 [CHS] [E].

Point 4 is a distance 3 at an angle of —60°. Press 60 [CHS]
[ENTER] 3 [A]

Point 5 is 0 [ENTER] 3 [E] (rectangular coordinates).

Point 6 is 4.5 in the X-direction and has the same Y-coordinate
as point 4 (this is a little trick). Press [B] to backspace to point
4 and view it in rectangular coordinates. Press [C] to ensure
yourself that you're at point 4. Press [X<«»Y] to look at the Y-
coordinate of point 4. Now key in the X-coordinate of point 6
(that is 4.5) and press [E]. This places point 6 (4.5, —2.60) at
the end of the list of points.

Now, you've input 6 points of interest. Each of these points has
either a known load or an unknown load associated with it.
Take a little time here and review the points. Don’t press the
[A], [E], or [H] keys as these will alter the set of points you have
input. Play with the functions that allow you to move around in
your set of points. Use [B], [SHIFT] [B], [C], [SHIFT] [C], [D], and
[SHIFT] [D] to review the set of points.
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epoint  Bockspace  Total points? Forward

potar polar
Add a IA Bad&-l& Which |§_4 Forward, D
point space Qr\‘}s‘% space

po lar ra':tqnbular ) rec_h,ngulnr

Notice that when youre viewing point 6 and you press [D] to
forward space, it will show you point 1. The “point editor” (as
well as the “known editor”) wraps around on both forward
space and back space.

If you lose track of which point currently resides in the X and
Y registers, press [C] and the calculator will tell you.

If you're viewing a point in rectangular coordinates and you'd
like to see it in polar coordinates, press [B] [SHIFT] [D].

If you notice that you input an extra point, you can forward
space or backspace to that point and use [H] to delete it. Bear
in mind, however, that by deleting a point in the middle of a
list of points, you are decreasing the point numbers of all the
points below it in the list.

When you're satisfied with the set of points, press [J] to go to
the main menu. You cannot go back to change, add or delete
points once you have reached the main menu, except by star-
ting over.

K U @ 2K 3U

Now add the knowns to the picture. There are four knowns:
one each at points 1, 5, 4, and 6. Press [A] to go to the “known

editor.”
lHkN kN
3 ] J/

5

2kN

2 4 e ?
\5)«
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Two of these knowns (the ones at points 1 and 5) are
downward loads (i.e., in the negative Y-direction). The program
has the [G] key dedicated to downward loads. All you have to
do is key in the magnitude of the load and press [G] (the
downarrow on this key reminds you what it'’s used for). Key in
4 [G]. The calculator prompts you with “AT POINT?”

Key in 1 [R/S].

3 [G] 5 [R/S] (input known at point 5)
60 [CHS] [ENTER] 5 [A] 4 [R/S] (input known at point 4)

0 [ENTER] 2 [A] 6 [R/S] (input known at point 6)

That's all you need to do to input the knowns for this problem.
You can review them just like you reviewed the points.

Press [D] to view the first known that you input in rectangular
coordinates. The calculator will display 0.0000; press [X<«»Y] to
see —4.0000; press [C] to see “AT POINT 1.” There’s a known
load, with a Y-value of —4 at point 1. That's what you want,
right?

Press [SHIFT] [D] to view the second known that you input in
polar coordinates. The calculator displays 3.0000; press [X-<»Y]
to see —90.0000; press [C] to see “AT POINT 5.” There’s a
known load, with a magnitude of 3 and a direction of —90° at
point 5. That's what you input, right?

Continue reviewing the knowns in the above manner, if you
want. Whenever you're satisfied that everything’s OK, press [J]
to return to the main menu.

Once you're back to the main menu, the last thing you need to

do is input the orientation of the unknown reactions and you
can solve the problem.
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You always need to input three unknowns. In this problem,
there are three components to the reactions at points 3 and 2.
Point 3 has only one component (an X-component), and at
point 2, there can be an X-component and a Y-component

reaction.
This _joh\% sypports °"15 a reaction in the X-direckion

<k

N
£ 4

2
T 'ms\jo]r\t sqﬂ;orts reactions in beth directions

So there you have them (the three unknowns). They amount to
the components of the supporting reactions. Press [B] from the
main menu to input the orientation of these unknowns.

You will see the menu for the “unknown editor.” This is where

you input the unknowns. The top row of keys takes on the
following meanings.

Inpvd’ lﬂ li Ax I_g_ IR Teput IE

anale of Backspace whith Forward slope of
unknown point? un Knewn
Y Ented x

You can input the angle of orientation by pressing [A] or, if you
have a slope (X and Y value), you can use the [E] key. In this
problem, the angles of orientation are easiest to input:

180 [A] 3 [R/S] (The component at point 3 is acting at 180°)

0 [A] 2 [R/S] (There’s one component at point 2 acting at 0°
90 [A] 2 [R/S] and one acting at 90°)

After you have input three unknowns (and you must input

three or you'll get screwy numbers for an answer), you will find
yourself back at the main menu.
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Now press the [E] (3U) key to solve for the magnitudes of the
three unknowns. Once the calculator solves for these unknown
forces, they become knowns on the free body and are stored
right along with the other knowns that you input. The advan-
tage to this feature will soon become apparent.

You'll notice that the program takes you right to the “known
editor” and you can view the results like you view any known.
When you see the menu “P KNOWNS R” come up, press
[SHIFT] [C] and you'll see that there are a total of 7 known
force vectors (you input only 4).

Chonae knoun Backspace Total krowns’ Forward Change known
polar polar polar dornomlar
rddalA] [pac-B] [s  1€] [roruealD]
Known space which point space
is this
polar redrar\aulqr wnown? rectanqular]

Press [SHIFT] [D] to view your first result. The display shows
12.5056; press [X<»Y] to see the angle (180° just as you in-
put); press [C] to see the point at which this new known is ac-
ting. (These results are stored in the order that you input them
as unknowns if you forward space through them.) So the reac-
tion at point 3 is 12.5056 in the negative X-direction. (Had you
input 0° instead of 180° when you input this reaction as an
unknown, the calculator would have corrected you in the
result.)

Press [SHIFT] [D] to view the second result; 8.0056 at 0° at point
2 (this is the X-component of the total reaction at point 2).
Press [STO] 01 to store the magnitude here.

Press [SHIFT] [D] to view the third and final result: 11.3301 at
90° at point 2 (this is the Y-component of the total reaction at
point 2).

To calculate the total reaction at point 2 press [RCL] 01 [SHIFT]
[R—=P]. The calculator displays the magnitude. Press [X«»Y] to

see the angle.

Reactions:12.5 @ 180° at point 3
13.9 @ 54.76° at point 2
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Are you getting the hang of how this thing works? You should
be getting comfortable with moving around in the “point
editor.” Let’s look a little more at this problem for practice....

SOLVING STRUCTURES

Staying with the structure in the last problem, what are the
forces in members 1-5, 1-4, and 2-4?

‘LhkN l:&w
|

5

%3

Answer: 1-5: 1.73 kN Tension
1-4: 8.46 kN Tension
2-4: 1.46 kN Compression

Don'’t start over! The points of the structure have already been
input. You don’t have to put them in again. Plus, you can use
some of the knowns that you've already input.

The solution to this problem involves the “method of sections.”
You need to draw a line through the three members in which
you're interested.

w
w
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Then, you choose the section to one side or the other of that
line to isolate as a “free body.” At the risk of revealing our
political bias, we chose the left side.

< 3 I["I
/
/’\u
/
AT U

We replace the right side of the line with the unknown forces
in the broken members. So we have a two-dimensional free
body with a bunch of known forces acting on it and exactly
three unknown forces (for which we know the angle that each
acts). And, this is something the FB program can solve.

But don’t press [XEQ] FB!

If you've just come from the previous problem (and the solution
assumes you have, so if you haven’t,go to page 15 and work
forward), most of the data you need to arrive at the solution is
already in the calculator.

Press [J], then [A] (K) to get to the “known editor.”

What we need to do is reserve only those knowns acting at
points 1, 2, and 3. We need to delete the knowns acting at
points 4, 5, and 6. (Leave only those knowns that are acting on
the free body that we've defined above.)

Press [D] [C] repeatedly until you see “AT POINT 5.” Delete this
known by pressing [H]. The display will show “ZAPPED” mean-
ing that the known at point 5 is gone.

Press [D] [C] repeatedly until you see “AT POINT 4.” Press [H]
and, again you see “ZAPPED.”

Now press [B] [C] repeatedly until you see “AT POINT 6.” Press
(H].
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Now, by pressing [B] [C] or [D] [C] repeatedly, you'll see that
you only have knowns left at points 1, 2, and 3. If you press
[SHIFT] [C], you'll see there are a total of 4 knowns (one at
point 1, one at point 3, and two components at point 2).

Press [J], this will take you back to the main menu.

The orientation of the unknowns is different here than in the
last problem, so press [B]. The “unknown editor” is at hand.

We've drawn the unknowns in the diagram, guessing at tension
and compression. The calculator will correct any errors we
make along these lines.

The free body with

unknown forwes.

Starting at the top, these unknowns are easy to input:

0 [A] 1 [R/S] (0° acting at point 1)
120 [A] 1 [R/S] (120° acting at point 1)
0 [A] 2 [R/S] (0° acting at point 2)
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You're back at the main menu. Press 3U ([E]). When

“P KNOWNS R” comes up, press [SHIFT] [D] to view the top
unknown: 1.7321. Press [X<«»Y] to see that it is acting at 0°, as
we guessed. You can press [C] to see that this new known
resides at point 1, as we know.

Continue in the above manner to view the other two results:

8.4641 @ —60° (point 1) We guessed compression here but the
calculator shows us that it’s actually tension.

1.4641 @ 180° (point 2) We guessed tension when it was
compression.

After solving the last problem, you see that if you can isolate a
two-dimensional, static, free body with any number of known
forces acting on it and three unknown forces, you can solve for
those unknown forces quite easily.

Also, as you saw when you calculated the supporting reactions
of that structure (the first part of the last problem), a single
unknown force acting at an unknown angle can be broken into
an unknown X-component and an unknown Y-component and
then entered as two of the three unknowns.

Now, let’s try another problem to get more of a feel for the way
things work. In hoping that you're getting more comfortable
with the way the “FB” program works, we’re going to get a little
lazy here and reduce the amount of explanation. Eventually, the
roadmap on the inside of the back cover should be all you need
to work with the program (if you even need that).
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Calculate the forces in the members marked with an X.

J(IO kN

e YuN
o 2 s ‘ o
\QSkN

Answer:

3L.7kN C  (26.6° at point 3)
183 kN T  (=90.0° at point 3)
141 kN C  (45° at point 4)
16.7 kN T  (180° at point 5)
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We set up an (X,Y) coordinate system with the origin at point 1
in the diagram. In this coordinate system, the points on the
diagram that will be of interest sometime during the solution

are:

Point 1: (0,0)
Point 2: (6,0)

Point 3: (9, 4.5
Point 4: (12, 3)
Point 5: (12, 0)

Point 6: (15, 1.5)

Point 7: (18, 0)

Input these points:

KEYSTROKES DISPLAY
(XEQ] FB (or [C] if at main menu) P POINTS R
0 [ENTER] [E]  (point 1) 0.0000
0 [ENTER] 6 [E]  (point 2) 6.0000
4.5 [ENTER] 9 [E]  (point 3) 9.0000
3 [ENTER] 12 [E] (point 4) 12.0000
0 [ENTER] 12 [E] (point 5) 12.0000
1.5 [ENTER] 15 [E] (point 6) 15.0000
0 [ENTER] 18 [E] (point 7) 18.0000
[SHIFT][C] (check total points) TOTAL:7

Ul (to main menu) KU 0 SK 3U

STATICS FOR STUDENTS
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Now input the knowns:

chan%e Known BPeackspace  Total Knowne?  Forward change Xnown
polar polar ; o \ar [x {4
Adds Al [2ack-[B] [ L[] [rocusdD] [asaslE
Known Space uwihich povet] space Known
does this
polar rectangular] Kaown act]  |rectangular rectargular

)(oYl_F_ Dowr\—lé 'De\e*em E Exiv J

ward current

view otred Kmown Co5 to mann
Coorclinate (as usval) meau
KEYSTROKES DISPLAY
[A] (to “known editor”) P KNOWNS R
30 [CHS][ENTER] 25 [A] (known at: point 2) AT POINT?
2 [R/S] P NEXT K R
10 [G] (downward load) AT POINT?
[R/S] (at point 3) P NEXT K R
[G] (another of the same) AT POINT?
4 [R/S] (at point 4) P NEXT K R
[G] (another of the same) AT POINT?
6 [R/S] (at point 6) P NEXT K R

Now, you've input the four knowns. Review them as you feel
necessary and when you're satistied with the picture, press [J] to
go back to the main menu.
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Next, input the orientation of the reactions:

KEYSTROKES DISPLAY
[B] (to “unknown editor”) UNKNWN Y . X
90 [A] (orientation of unknown) AT POINT?
1 [R/S] (at point 1) 90.0000
[A] (another of the same) AT POINT?
7 [R/S] (at point 7) 90.0000
180 [A] (orientation of component) AT POINT?
7 [R/S] (at point 7) K U 0 SK 3U
[E] (solve for these unknowns) P KNOWNS R

Now, you've solved the supporting reactions. Next you need to
isolate a free body with just three unknowns. (The problem asks
you to solve for four members; we have to do this in two
steps.)

Krown
Unknown
\ Q K nown
Unknown /
o
U'\\\M\dn._) P Known

5 TV
Known

We cut the structure vertically between points 3 and 4 and
replace the broken members with their unknown forces.
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Then, we need to delete all the knowns that aren’t on this body,
that is, we need to delete the knowns at points 1, 2, and 3,
right?

U\aﬂge Known Backspace Total Wnowans? Forward Chaﬁ’g Known
polar polar Po\ar ctangular
Add aI.A_ Bac.k-li At Lq FW;E Add iE
Known space which pos spiee 2 Known
does this
Polar rec.’tanguhr Known det]] recbngulu rectangoter

XY [E, nom-ﬁ De\ehlb_ I Exit ll

. ward \cad current .
view othed Known Cos to main
Coordinate (2% wsval) meauw

With P KNOWNS R in the display, continue:

KEYSTROKES DISPLAY
[SHIFT] [D] 18.3333
[X<=»Y] (18.3333 @ 90°) 90.0000

(C] AT POINT: 1
[H] ZAPPED

D] [C] AT POINT: 2
[H] ZAPPED

D] [C] AT POINT: 7
D] [C] AT POINT: 3
[H] ZAPPED

[D] [C]  (forward space) AT POINT: 7
[D] [C]  (forward space) AT POINT: 7
[D] [C]  (forward space) AT POINT: 4
[D] [C]  (forward space) AT POINT: 6
[D] [C]  (forward space) AT POINT: 7
[SHIFT] [C] (number of remaining knowns) = TOTAL:4

[J] (go back to main menu) K U 0 SK 3U
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Now, input the orientation of the unknowns on the free body:

KEYSTROKES DISPLAY

[B] Z UNKNWN Y/X
4.5[CHS][ENTER]9[E] (slope of top unknown) AT POINT?
4 [R/S] (at point 4) —26.5651
45 [A] (angle of 2nd unknown) AT POINT?
4 [R/S] (at point 4) 45.0000
0 [A] (angle of 3rd unknown) AT POINT?
5 [R/S] (at point 5) K U 0 SK 3U

[E] (solve for 3 unknowns) P KNOWNS R

Finally, you need to isolate another free body cutting through
the four members that you wish to solve:

)
g /:T\i
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Unfortunately, there are only two unknown values on this
diagram. The magnitudes of two of the vectors at point 3 we
don’t know, but everything else we do know. Is it that we know
too much?

No, we can pretend we know less. All you need to do is repre-
sent one of the known vectors somewhere else on the body as
an unknown. This way you can solve for it twice to reassure
yourself you got it right the first time.

Here are the keystrokes:

KEYSTROKES DISPLAY
[SHIFT] [D] 31.6776
[X<aY] ~26.5651
[C] AT POINT:4
[H] (delete this known) ZAPPED
[SHIFT] [B] 16.682<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>