COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 1.

Joint FBDs:
Joint B:
Fy 8001b  Fye
15 8 17
A RB
e 50 Fz=15001bT «
E&c.
Fpe=17001b C 4
Joint C:
Fne 1700/
= F,. C. 17001b
F, f —AC =—* _-_ -
e o g8 15 17
/700 (b

Fue=8001b T <
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Chapter 6, Solution 2.

Joint FBDs:
Joint B:

~ A8
Joint C:
féd_ - S0 kN
F
y
!9__ e
s
fﬂd_ C‘/

1 4
—~3F,=0: ——F 3~ = Fpe=0
x /2 AB 5 BC
1 3
SF,=0: —(—
tr =0 L

SO %FBC:“'Z kN

1242

2

—~3F.=0: %(3.00 kN) — % Fue=0

13
FAcz?kN

Fup+ 5 Fpe= 42N =

0

Fye=3.00 kN C <

F,3=339kN C <

Fue=2.60kN T 4
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Chapter 6, Solution 3.

Joint FBDs:
Joint B:

s 452 /b

Joint C:

Fac = 1170 /b

Fu  Fge 4501b
12 13 5

SO

3 12

—XF =0 =F,,——(11701b)=0
x 5 AC 13( )

F;z=10801b T «

Fpe=11701b C <

Fye=18001b C <«
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Chapter 6, Solution 4.

Joint FBDs:
Joint D:
£e»
£ao svo lb AN
. ~4r g |s2olb
N Fep _ Fup _ 500 1b

=0 84 116 8

Joint C:
—2F =0: Fp-—5251b=0
Fae * Be
2T This is apparent by inspection, as is £,c=C,

—2F. =0: 84
11.6

Joint A4:

&
y

725 Ik

Fp=7251bT 4
Frp=5251b C <

Fpe=5251bC 4

(725 1b) — % F,-3751b=0

F;z=2501b T «

SF,=0: Fyo— ? (250 Ib) — % (725 1b) = 0
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COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 5.

FBD Truss:

& kN

Joint FBDs:
Joint B:

Joint C:

LN
C”:"”‘“‘

Joint A4:

‘L& le N
Sg;zu///\\_sﬁf kN . ;
2 Ao ke IORNS t 3F, = 0: —2[—3£ kNj + 2(510 kNj — 6kN = 0 check

NG

—~YF,=0: C,=0

By symmetry: C, = D, = 6 kN f

€1

I
SF,=0: —3kN+—=F,;=0
y \/g AB
Fu=3J/5=671kN T 4
2
—~ 3F, = 0: ﬁFAB —Fpe =0 Fye = 6.00 kN C <
[$F, =0:  6kN —%FAC =0 Fuo =10.00 kN C <

By symmetry: Fu=F; =671kNT <«
Fup=F,c = 10.00 kKN C <«

Fpp=Fye = 6.00 kKN C 4
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Chapter 6, Solution 6.

FBD Truss:

=0: (102m)C, + (2.4 m)(15kN) — (3.2 m)(49.5 kN) = 0

C,=120kN |
Fpe  Fgp  12KN
74 74 8
Fpe=18.50 kN C «
Fep=18.50 kN T «
Joint B: _ —XFy=0: %FAB—7—74(18.5 kN) =0

Fp=21.875kN;

2F,=0:

Fgp=30.375 kN;

—2F, =0: 4 !

F,p = 40.625 kN;

F,;z=21.9kN C <

% (21.875 kN) — 49.5 kN + % (18.5kN) + Fyp=0

Fgp=30.4kN C <

2P, + L (185KN)+15kN =0
5 b 74( )

F,p=40.6 KN T <
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Chapter 6, Solution 7.

Joint FBDs:
Joint E:

Fpp  Fpp  3kN

Fgr=500kN T «
Fpp=4.00 kN C <

—= SF,=0: —FAB+%(5 kN) = 0
Fp=400kN T <

3
[ sF,=0: Fap=6 KN =< (5kN) =0

Fyp=9.00 kN C <

Joint D: A 3
SF,=0: = Fp—9kN=0
5
Fap 7N
s Fup=1500kN T 4
3
TONY,  #éN e SF=0: Fop— 2 (5KN) - 4KkN =0
3 D 5
~CD
Frp=16.00 kN C <
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Chapter 6, Solution 8.

Joint FBDs:
Joint B:
\3
Fors T Tzkgps By inspection: F 3= 12.00 kips C 4
an Fyp=0 <
Joint A4:

Fi. Fup 12Kkips

5 13 12

Fp=13.00 kips T «

— XZF.=0: F —2(13kips)—18kips=0
X CD 13

Fyy=30.0 kips C <

[ 2F,=0: % (13 kips) — Fpr=0

Fpp=5.00 kips T <«

.12
Joint C: —= 2F.=0: 30 klps_EFCF_O
Fep =325 kips T 4
. 5 .
[ SF,=0: Fgz—5kips - 3 (32.5 kips)

Fpp=17.50 kips C <

by inspection: For=04
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Chapter 6, Solution 9.

Joint FBDs:
Joint D:

Fea

Joint F*:

Zéféf/os

First note that, by inspection of joint H: Foy=04d
then, by inspection of joint C: Feg=04

and Fye=Fep
then, by inspection of joint G: Fyo =04

and Fro=Fgy

then, by inspection of joint B: Fpr=04

and Fip=Fye

Fep _ Fpy _ 10 kips
12 13 5

$0 Fep=24.0 kips T <

Fpy = 26.0 kips C <
and, from above: Fp=Fg-=24.0kips T «

Fur _ F,; 24 kips

5 J41 4

F,-=30.0 kips C 4
F,;=25.6kips T 4

—=2F.=0: Fpp— % (26 kips) =0

Frr=24.0 kips C 4
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Chapter 6, Solution 10.

FBD Truss:

—= XF,=0: H =0

By symmetry: A = H, = 4 kips f

~y YE L =7 by inspection of joints C and G: Fu=Fy and Fg.=04
also, by symmetry Fp= Fry, Fpp= Fpp, Fop= Fpg and Fpp= Fpp
Joint FBDs: .
F.,; F, 3kips
Joint A4: 5 4 3
7 e 50 Fp= 5.00 kips C 4
P 4 Fes
ar j,é//a: .
A Ese < (a8 FAC=4.00k1pST<
v |éps and, from above, Fpy; = 5.00 kips C 4
‘ and  Fpp= Fpg= Fg=4.00 kips T <
Joint B:
4 . 4 10
— 2F. =0 —=(5kips) — = Fygp— —— Fpp=
x 5 (5 kips) 5 UBE J109 BD
4 3 . 3 3
XF,=0: =(5kips) -2 ———=—= Fyp+ = Fpg=0
y 5( ps) oo &0t 5 ee
SO Fpn=3.9772 kips, Fgp = 0.23810 kips
or FBD: 398 klpS C 4
Joint E: Fgr=0.238 kips C 4
= and, from above, Fpr=3.98 kips C «
~ooE
.238’/0}?7» . 23570 /z:lbs Frr=0.238 kips C 4
“ ¢
S 3,‘_ N 3 .
. IF,=0: FDE—2§(0.23810 kips) = 0
Sk ips 7!//5&

Fpyp= 0.286 kips T <

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell
© 2007 The McGraw-Hill Companies.
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Chapter 6, Solution 11.

FBD Truss:
. bkN thN
ok ob - ~3F,=0: A, =0
, L2 (=Mg=0:  3ad,—2a 3kN)—a (6 kN)=0
ﬁ)‘ 'T a - a & a 7. <) Ay:4kN‘
ﬁy a=1,26m éy
by inspection of joint C, F,o=Fq and Fp-=04
by inspection of joint D, Fgn=Fpp and Fpp=6.00 kN C 4
Joint FBDs:
Joint 4: Fac _ Fap _ 4KN
) 21 29 20
Era
20 F,;=580 kN C <«
A Fac F,c=420kN C <
from above, F;=420kN C «
RN
[ 2F,=0: Q(s.so kN) -3 kN g =0
Joint B: 2 29
Fpp=2 Fpe=1450 kN T «
20
~sF =0 L[580 kN+22kN |- Fyp =0
29 20
Fyp=525kN C 4
from above, Fpr=525kN C <
21
TIF=00 S2SKN - 2o Fpp =0

| len

y

t2F =o: FFG—%(TszN)—IkN:O

by inspection of joint G, Fr=0<

Foe =T25kN T 4

Fro=6.00 kN C <4
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COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 12.

FBD Truss: —~YF =0: A =0

By symmetry: A, = B, =4.90 kN |

Fyp = Frg, Fao = Frg, Fge = Fgr

and
Fyp = Fpgs Fep = Fpr
5 4
Joint FBDs: —2F =0 EFAC_gFAB=O
Joint 4: 2 3
I 2F, =0: EFAC—EFAB+ 49KN =0
Fye=2.8+/29 kN F,c=15.08 kKN T <
F,p=17.50 kKN C <«
Joint B: — XF. =0: 4 (17.5 kN — Fyp) L Fge =0
5 V2
I 2F, =0: %(17.5kN—FBD)+%FBC—2.8kN:O

Fyp=15.50 kKN C <
Fye =1.6J2 KN;  Fp =226 kN C 4

2, - %(1.6\/5 KN) - % (2.8429 kN) =0

5
Frp=9.00 kKN T <«

Fop + %(1.6\/5 kN) + %(9 kN) — %(2.8@ kN) = 0

For=T.00 kN T 4
from symmetry, Frg=17.50 kN C <
Foo=15.08 kKN T 4
For=226 kN C 4
Fpp=15.50kN C <
Fup=9.00 kN T <
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COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 13.

FBD Truss:

— 3F.=0: A, =
(=M, =0: (8 m)Gy — (4 m)4.2 kN) — (2m)(2.8 kN) = 0

0

G,=280 kN |
12F,=0: 4,-28KkN-42KkN+28kN=0
A,=42kN |
Joint FBDs: — XF =0: _\/;_9 FAC_%FAB:O
Joint 4: 5 3
I 2F,=o0: o5 Fac=5 Fas +42 kN =0
Fp =15.00 kN C «
Fuo=2429 Fie=12.92kN T <
Joint B:
- 3F,=0: %(15.00 KN — Fpp) — % Fpe=0
3 1
I 2F,=o0: S(1500 kN - Fp ) + 75 Foc=28 kKN =0
Fyp=13.00 kN C <
Fge =1.632 kN, Fge=2.26 kN C 4
2F,=0 - (24129 kN) - Laeziny=0
g 5 J29 V2
Fep=8.00kN T «
3
- 3F.=0:  Fop+>(8.00 kN) - —=— (2.44/29 kN
X CF 5 ( ) \/E ( )
(1.6v2 kN) =
f

Fp=560kNT 4

continued
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By inspection of joint £,  Fj;= Fy and Fer=0<
Joint F:
4 2
2F =0 —Fpp———Fpz=0
n v 5 0T g TFG
3 5
— 2F . =0: —56kN —= Fyp+— Fp=0
x PN TR
Fpp=4.00kN T <
Frg=1.6129 kN Frg=8.62kN T <
Joint G 4

5
— 2F =0: — Fr—— (1.6429 kKN) =0
X 5 EG @( )

Fp=10.00 kN C <

from above (joint E) Fp;=10.00 kN C <
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Chapter 6, Solution 14.

FBD Truss:
— XF.=0: A, =0

(=M, =0:  4a H,-3a(1.5kN) - 2a (2 kN)
—a(2kN)=0 H,=3.625kN |

[2F,=0: A4, —1KN-2KkN-2KkN-15kN-1kN

+3.625kN =0 A,=3875kN |
Joint FBDs: Fap _ Fac _ 2:625kN
1
Joint A4: V9 26
Fp=154823kN,  F,,=1548kN C «
£ag Zezrkn
: = Fue=146597kN,  F,.=14.66 kN T 4
EPET O] e
By inspection of joint C:  Fp= F, =14.66 KN T, Fpe=04
fomt 5 15F,=0: 2 (154823 kN - Fpp) 2 kN =0
N TR BD
Fup=10.0971kN,  F,p=10.10kN C «
5
— — XF. =0: —— (154823 kN —10.0971kN) — Fj. =0
/—S"/fnz_?.é/‘/ X \/E ( ) BE
Fyp= 5.0000 kN, Fyp=5.00 kN C <
continued
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Joint D: By symmetry: Frr=10.0971 kN,
2
YF,=0: — Fpp+2|—10.0971kN |-2kN =0
Foy  Fry  2.625kN
Joint H: \/% \/E 1
1A ' Fpy=14.1361 kN
Fra ¢ 2.425kN Fen
~ &
Lon Trizndy L = Fyp=13.3849 kN
slezekn
By inspection of joint G:  Fpg= Fip =13.38kN T
2
— 2XF.=0:  Fgp +—(10.0971 kN — 14.1361 kN) =0
) X EF \/E ( )
Joint F:
10,0971 4N /SR

Fpr=10.10 kN C «

Fpp=550kN T «

Fpy=14.14 kKN C <

Foy=1338kN T «

and Fr;=0 <

Fpe=3.75kN C 4
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Chapter 6, Solution 15.

FBD Truss:
2.5kN — XF.=0: A, =0

e | 1KN (=M, =0: 8a (J, = 1kN) = 7a (1 kN) — 6a (2.8 kN)

:' , — 4a (4.5 kN) — 2a (4 kN) — a(1 kN) = 0

4N : T I
C : | =
Ay FQ%QLM*MTQJ‘Q{ J,=67kN |
LR RPN Ly

[$F,=0: 4, ~1KN-1kN-14kN-45kN - 2.8 kN

~1kN —1kN +6.7 kN =0 A,=60KkN]
Joint FBDs:
Joint 4: SKN -2 F =0, FAB:ﬂ N
V13 3
Foom —— ﬂ1<N =0, F,e=333kNT <«
Vi3l o3
L[ﬂm Fye - FBDJ _o,
Joint B: 130 3
= ﬂ1<N+FBC—FBD ~1kN =0,
13 3
413
o Fap= Fye=—7—kN
= Fyp= %JB KN Fyp=541kN C <
FBC=%\/§1<N Fye=0.601 kN C <
continued
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By inspection of joint F: Frp=04

Joint E: By symmetry:  Fpp= Fpq

“S N

I 2F,=0: 2L p o _as5kN=o, FDEz%/ﬁkN

17

Fpp=9.28 kN C 4

— SF.=0:  Fpe+ 2 (3J_kN]

NG (5w )=0

4
7
Joint D: Fpr=600kN T <

3 (305 1 (9
22BN |-14KkN-F., ——| 217 kN | =
J13 (2 ) b \/17(4 j

Frp=0850kN T «

Toint C: [ZF,=0: 0850 kN -—— (% kN] - % Feg=0

Fre=0.583 kN C <

|-

Fpy =347 kN <
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Chapter 6, Solution 16.

FBD Truss:

T

Jle—za “2Q Ta ka{

"f Fa»a
A i
b L oaewm

Joint FBDs:
Joint J:

Ty

Joint H:

Jrz
Joint 1
L Z kel
/3
¢ .50 kN
Ler T

J,=67kN

kN

A=60kNT

913 kN

= 3F.=0: A,=0
((=M,=0 8a(J,— 1 kN) — 7a(l kN) — 6a(2.8 kN)
—4a(4.5 kN) — 2a(4 kN) — a(1 kN) = 0
15F,=0: 4,~1KN-1kN-14kN-45kN 28
—1kKN-1kKN+6.7kN=0
3
>F =0: 6.7—-1)KN - —=F,,=0, F,,=1
f=F, (6.7 - 1) N W

2
—=2XF.=0: —(9JI3kN)-F,;=0,
) \/E( ) J

2
—~ SF.=0: ——(Fy+ Fy;—1.9/13 kN)=0
2 \/B( GH HI )
3
SF =0: ——(F.yy— Frpy+1.9413 KN) =1 kN =0
ﬂ y \/E( HI GH )
Fo= BN
6
— $F.=0: 3.80 kKN — = ﬁkN —Fy=0
Ji3l 6
FC[:MkN
3
fsFr=0. Fy iﬁ1<N=0,
J13l 6

Fy;=6.85kN C <

F,;=380kN T «

Fgy=625kN C <

Fy;=0.601 kN C «

Fo=34TkKNT <«

Fg=0500 kN T ¢
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COSMOS: Complete Online Solutions Manual Organization System

Joint E:

Joint G:
2.8 kN

By inspection of joint F, Frr=04
By symmetry Fpp= Fp,

1

9
2F =0: 2| —Fy; |—45kN =0, Fro=—~17 kN
ﬂ ¥y (\/ﬁ EGJ EG 4

Fp=9.28 kN C 4

3 (26 1 3 1 (9
f=F =0 —(—\/E kNj - ——FCG——(ZJH kNj

J13 15 5 J17
~28kN=0
Fro=— % kN Fro=0.583 kKN C <

4 (9 4( 1.75
—3F,=0: ——| V17 kN |- Fpp——| ——=
" ﬁb j re 5( 3]

2 26\/—
——| —+13 kN |=0
\/13(15 j

Fr=6.00 KN T <
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Chapter 6, Solution 17.

FBD Truss: By load symmetry, A, =H, =1600 Ib n

_a:rm.f;{

—~3F,=0: A,=0

6 = tan”' 2721 _ 1626020
N ft
< {
RS 2,
I : -~
TF,=0: (1600 1b - 400 I ~ F-sinf =
Joint FBDs: / w=0: (1600 Ib — 400 lb)cos® — F,-sinf =0
Joint A: F,c=41143 b F,c=4.11kips T 4
ool Fy-c0s20 — F zcosf =0
p F=361351b Fz=3.61kips C 4
80006 .
~Ac NOXF,=0: 3613.51b — Fyp+ (800 Ib)sind = 0
Joint B: Fyp=3837.51b Fyp=13.84 kips C 4

/" ZF;=0:  Fg.— (800 Ib)cosd = 0

Fye=768.00 Ib Fye=0.768 kips C 4

;‘,
~ /ZF,=0: F,sin20 — (768 Ib)cos6 = 0

Fop=137141b Fp=1.371kips T 4
“\EF,=0: Fop+ (13714 1b)cos26 — (768 Ib)sin® — 4114.3 1b = 0

Frp=27429 b Fp=2.74 kips T 4

continued
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Joint E:

274 2.

[ £F =0: (2742.9 1b)sin26 — F; cos8 = 0

- Fpe=1536.011b Fpp=1.536 kips C €
9 /b ~'8e.
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Chapter 6, Solution 18.

FBD Truss:

a=5%ht

@ e ke a

By load symmetry, A,=H, =1600 b f
—XF,=0: A =0
6.72 ft

| Hy 0 = tan™! =16.2602°
23.04 ft
Joint FBDs:
Joint H:
dools [ £F,=0: 1600 1Ib — 400 Ib — Fy, sind = 0
E e
5 n Fpyy = 4285.7 Ib, Fpy =429 kips C 4
Fon
1eoo b —= ZF,=0: (4285.71b)cosf — Fgy =0
Joint F*
“SF,=0: Fu.—(8001b)cosd =0
soolb 7 o = (80010)
/
: Fr = 768.0 Ib Fpg = 0.768 kips C 4
~oF 42557 /b
~_ ., \ZF,=0: Fp +(8001b)sing - 4285.71b = 0
£ re x
Fpr = 4061.7 b Fpr = 4.06 kips C <
Joint G:
Foo  u) 765 2 [SF, =0:  Fpgsin20 — (768 Ib)cosd = 0
i3l Fps = 13714 b Fps = 1.371kips T €

SF, =0:  411431b— (13714 1b)cosd — Fy— (7681b)sin 6 = 0

Fue = 2742.9 b Fyg = 2.74kips T <
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Chapter 6, Solution 19.

FBD Truss:

A,=0
(1.5m)(6.6 kN) + (3.0 m)(2.2 kN)
+(5.5m)(6 kN) = (11 m) 4,= 0

A,=45 kN |

Joint FBDs:
Joint A4:

z / iaa s
e o = 45KN _ F,.  Fp

ﬂzg:o: 45kKN-6kN-22kN-66kN+L=0

L=103kN |

Fue=9.00kN T <

ﬁ co- —_— _)AF"" o~ * - 9
Lanr l 2 5
ﬁ NG

5 e/

Fz=4.55, F,3=10.06 kN C <
Jomt C: 9KN  Fyo  Fop 45
A - 6 s s fhe =1 ™
varc * Fpe=2.81kN C 4
Fop= %JZSI, Fep=943kN T <«
Joint B: 2 16
| Frr+ (4.5J5) KN |+ ——F,.= 0
\/g[ BD ( ) :| \/% BE
1 3 45
| Fo+ (4.5J5)KN | - ———F,. + — kKN =0
I [y 72\/_
g5t brd AN Solving: Fyp=— m 5 kN, Fp,=14.64 kN C <
Fyp= 147—56\/265 kN, Fep=4.16 kN T «
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Joint £:

—+2XF, =0:

45 \265 JkN 0

JT(176

\/%[FEG (196 \/Tslj kN}

Feo = %\/281 kN, Fu =1372kN T <«

5 (9 9 45
SF, =0: ——| =281 kN — \/28 kN) ( J26 kNj
ﬂ 7 V281 (11 V265
+ Fpp=0,
Fpp =— g kN, Fpp =2.05kN C 4
2 72 10
Joint D: — 2 =0 _S(FDF s kNj ﬁFDG B
LoF 72 45
2 SF, =0: Fpp+ \/_kN — Fp+—kN=0
. R 15, ( o j Jiol ¢ 22
22 R e ‘
g o Eu Solving: Fpg = %\/10_1 kN, Fp =343kNT 4
P
o 4 Fpp = —8255 kN, Fpp =18.45kN C <
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Chapter 6, Solution 20.

FBD Truss: —2ZF. =0 A =0

7

' M . (=M, =0: (1.5m)(6.6 kKN) + (3.0 m)(2.2 kN) + (5.5 m)(6 kN)

2| Pn
SuinC s ~(1m)4,=0

A, =45 kN |

[ZF, =0: 45KN-6kN-22kN-66kN+L=0

Joint FBDs:
Joint L: L=103kN |
10'311‘N =%=%, Fop =206 KN T 4
Fj,; =10.34/5 kN, F,;=23.0kN C <
206kN  Fy  Fy N1
16 5 281 Ko
Fjy =644 kN C 4
10.3
Fy = T\/ZSI kN, Fye=21.6 kN T4
2 16
——(Fy; +103J5 kN) - —=F;, =0
\/g( HJ ) 165 )44
1 3 51.5
—(Fy; +103J5 kKN) = —=—F,, - 6.6 KN + == kN = 0
\/g( HJ \/_ ) ’—265 I ]
112
Fyy=— Tﬁ kN, Fy;=22.8kN C 4
Fy=- gx/%S kN, F;;=0240 kN C <«
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Joint I — XF.=0: 16 ( FG1+103x/28 kNj 16 (13x/26 kNj

F V281 V265
~ZH
EGI Qﬁg? ‘“‘ 112
p S PR ‘ Fy = g\/281 kN, Fy =213kNT <
r" - T
“‘-L
5 (112 10.3
ZdriFran | IF,=0: ——| —=281 kN ——\/281 kN |+ F,
phoE | 3F, \/281(88 j Hl
1. 3\/— )
265 kN | =
- e s
FH,=%1{N, Fy;=0.1182kN T «
Joint H: - ¥F.=0: - %(FFH + %\/5 kN) J% Fgp=0
1 112 1 10.4
| Fry +—=5 kKN |- ——F_;, —22kN - ——KkN =0
\B( T j Jior 88
Fry = —8.25\5 kN, Fry =18.45 kN C <
34
Fyyy = —gx/lm kN, Fgy =3.88kN C 4
By symmetry: Fop = 8.25\5 kN
Joint F*
12F, =0: T(s 2545 kKN) = 6 kKN= Frg = 0

Fr =10.50 kKN T <«
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Chapter 6, Solution 21.

Joint FBDs:
Joint F*

m

Fer

500 b

Joint D:
EBD 884 .EBb
240 884
-.a!.!!!lliﬁE
Foel A54.0740 AS4. T M
Joint B:

a20.841, _t. XF. =0:
gos o *

A54.17 1w
+ ZF, =0:

Fac

~

Fpr _ Fgr  5001b

916 916 480

Fpp = Fop=954.17 Ib

or

Fyp _ Fpe _ 954171

884 240 916

Fyp=920.84 b

Fpp=250.00 Ib

or

By symmetry of joint 4 vs. joint F'

884

4

Fpp =9541b T <

Fpr =9541b C <

Fyp=9211b T 4

Fpp =2501b C 4

F,; =9541b T «
F, =9541b C <

920.84 b — ——(954.17 Ib) + = Fpy = 0

240
Fye = 222(954.171b) = 0
BC 916( )

Fye=250.001b  or

Fyp = 0 4

Fpe =2501b C 4
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884
Joint C: i.. ZFX =0: %(95417 1b) — FCE =0
. 250.00 b
A54.17 lb Fep=920.84 1b or Fep=9211b C <
+T ZFyz 0: Foy — %(954.17 Ib) — 250.001b=0
Fyy = 500.00 1b or Fpy=5001b C <
4. 2ZF, =0 92084 1b - &(954.17 1b) - i g = 0
916 5
Joint E: Fyp =0 4
+ TF, =00 Fy - 249 954,17 1b) = 250.00 Ib = 0
250.001\b 916
434 le Fz; = 500.00 Ib or Fpy =5001b C €
A20.84 14, ¥ YV Chas
4 ~AE
3
Fes
Fre
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Chapter 6, Solution 22.

Joint FBDs:
Joint L:

Joint J:
s b
= = Ké?'z'/o
Va
~HT F /242.80 /fo
~ JK
Joint H:
spolb

e w2325 1b

F, _ Fy _ 5001b
1212 1212 480

F, = Fy, =1262.501b
F,; =12631b T 4
Fy, =12631b C 4
Comparing joint G to joint L: Foy =12631b T 4

1188
CLSF =0: —22(1262.50 1b) - F,,, = 0
x 1212( )= Fus
Fy, =1237.50 Ib, F,, =12381b T 4
[2F, =0 Fy —ﬂ(lzéz.so Ib) =500 1b = 0
1212
Fye = 750.00 Ib, Fy =7501b C <

—- ¥F, =0: 1237.50 Ib —%(1262.50 Ib) A =0
1212 5
Fie = 04
240 3
>F =0: F,, ———(1262.501b) —=5001b —=(0)=0
I zF, = ) SO

Fy =7501b C <«
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Joint I —oxF =0 38156050 1b) - £y = 0
’ 1212
N 752.00 b
1262.50 [ Fye = 1237.50 Ib, Fy =12381b C 4
290 £ o
(ks 240
[=F, =0:  Fy->—(1262.501b) - 750.00 b = 0
1212
Fyy =1000.00 Ib, Fjy =10001b C <
Joint K: — XF, =0: 1237.501b - %(1262.50 Ib) - iFKN =0
758,00 Iy 1212 5
HES Fey =04
1237.501b Ty N
K
I=F, =0 Fyp- 249 1262.50 1b) - 750.00 Ib = 0
- 1212
~ <o
F
~ Fyp =10001b C «
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Chapter 6, Solution 23.

FBD Truss: — 2F.=0
ASPN | 1 5EA
hEks =2 <~ M =0
Jden
f)‘ ! £ M
A 24 e Jeim e o 2ta - 24:9,;‘ . 'ﬁy
£.7m /,MS
ﬂ EFy =0:
Joint FBDs: _ 0.
[ 2F,=0:
Joint A4:
—2F.=0:
— XF.=0
Joint C:
I 2F,=0:
~8e =7 fc?
-5
‘2
156N <
ﬂ EFy =0:
Joint B:

A =0

(12m) (M, - 1 kN)

~(24m+48m+6m+84m+108m)(1.5kN)=0
M, =5.05 kN |

A,—2(1kN) = S(LS kN) + M, = 0
A,=445kN|

5

445 KN = 1KN = = F =0, F,;=897 kN C 4

Fuo— %(8.97 kN) =0, Fu r=828kNT 4

12

5 Fe— 828 1N =0, Frp=897kN T «

%(8.97 kN) — Fy =0, Fpe=345kN C

i(8.97 KN) — 1.5 kN + 3.45 kN S E -0
13 132

Fyp=14.04 kKN Fgp=14.04kN C <«
%(8.97 kN) — %(14.04 kN) + Fyp= 0

Fgp=4.68 KN Fgr = 468 kN T <
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Joint E: . SF=0 %FEH _ 468 kN - %(8.97 KN) = 0
Koe
Fiogy = 13.1388 kN of  Fpy=13.14kN T <
H.e& e Z
=75 TN Fer 1SF, =00 Fpp— (897 kKN) - ——(13.1388) =0
13 37
597 kN
Fpe=5.6100 kKN or  Fp=561 kN T 4
Joint D: 12 12 1
e SF, =00 (1404 KkN) = = Fpg— —=Fpy =0
X 13( ) 13 DG \/5 DH
1 2F,=0: 2 (1404 kN) = > F— 1.5 kN — 5.61 kN
y 13 13
1
T 094N V2
Solving: Fpg=8.60kN C 4

Fpy=7.10kN C <«
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Chapter 6, Solution 24.

FBD Truss: — XF=0: A =0

X

1 b (oM =0:  (12m)M,-1kN)

e D L SEAS
- e —24m+48m+6m+84m+10.8m)(1.5kN)=0
A, Paar S -
oy e 24m w2t L,J_ e 2o L5 M, =505kN|
£.7m 22

[2F, =00 4,-2(1kN)-5(1.5kN)+ M, =0
Joint FBDs:

A,=445kN]
Joint M: 5
LAY f=F,=0: 505 KN = TRN == Fy =0, Fy=1053kN C <
LK La’! 12
Lim — XF,.=0: E(10.53 kN) = F},, =0, F,=972kNT <
STosEN
6
= 3F.=0: 972kN—-—=F, =0, F, =1.62437
\/ﬁ JL JL
Joint L: Fy=985kN T 4
£ 1
~ L
F SF,=0: ——(1.624/37 kN) — Fy; = 0, Fi;=1.620 kN C <«
;«IIL 2.72 kN n y \/ﬁ( ) KL KE
% >
L
12 24 12
- SF,=0: “=Fg———F—-—(10.53kN)=0
X 13 IK 577 JK 13( )
Joint K: 5 5 1
SF,=0: —=(10.53kN) - —Fj ——F
1=, 3 )73 g F
~1.5kN+1.62kN =0
Solving: Fy =10.8136 kN, Fj=10.81kN C <
Fj = 0.26205 kN, Fp=0262kN T <
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. 24 6
Joint J: = ZF.=0: —=—=(0.26205 kN) — ——(F,;;— 9.85 kN) =0
: J577 31
F‘
- Fy;=10.1154 kN, Fuy=10.12kN T 4
=
=N 24 0.26205 kN
R =, 1 1
7 Py TF =0: ——(10.1154 kN - 9.85 kN) — ———(0.26205 kN) — F}, = 0
T kAN ﬂ y \/ﬁ( ) /577 ( )= Fy
F,;=0.054541 kN, F,=545NC<d
12 24
Joint I: ——ZFv =0: E(FGI_108136 kN)-f-EFHI:O
5 7
fzF, =o: E(10.8136 kN- Fg; ) + Z—SFH,— 1.5 kN + 0.05454 kN = 0
05136 kN
QICENSas] Solving: F;=8.6029 kN, F;=8.60 kKN C «
Fy;=2.1257 kN, Fy;=2.13kN C <
By symmetry: Fye=8.60 kN C «

Joint G:

I zF, = 0: 2[%)(8.6029 kN) —1.5kN — F,; = 0

Fgy=512kNT <
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Chapter 6, Solution 25.

FBD Truss: —2F,=0: 180Ib-4.,=0
A =1801b -
(=M= (12 t)G, (6 ft)(480 Ib) — (2 ft)(180 Ib)
— (8 ft)(120 1b) = 0, G,=350Ib]
12F,=0:  4,-4801b-1201b +350 b =0
Joint FBDs: A,=2501b]
, 1
Joint A4: —~3F,=0: ——F,-—1801b=0, F,-=180:2 b
~ X \/E AC AC
7FO
1
I =F,=0: f(180\5 Ib) + 250 Ib — F,,= 0, Fz=4301b C 4
Joint B: — XF.=0: 180 lb—iFBD+iFBC=O
5 J5
12F,=0: 430 b->F,+—LF.=0
y 5 \/g
Solving:  Fye=5904/5 Ib, Fge=13191b T <4

5 1 1
YF =0:  —Fp — ——(5904/5 Ib) — ——(1804/2 Ib) = 0

Joint C: ﬂ g Jar s V2

Fop=154/411b, Fep=9861b T 4
. 3F.=0: Fop+ %(154\/5 Ib) — %(5906 Ib)
1
150 1516 - 75 (1802 16) =0

Fop=T441b T 4
By inspection of joint G: Frg=3501b C and Fp;= 0 <
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Joint F*

Joint E:
~or fzF,=0:
S|
lf
4 1 2
120 lb 200VE1h

Fpr _ Fer _ 350
5 J20 1

Fyp= 70045 1b,

5

N

Fpp=164/41 b,

Fpp=17501b C 4

Fur=15651b T <

1

NG (7004/5 1b) = 0

Fpp=10501b T 4
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Chapter 6, Solution 26.

Joint FBDs: 9 . .
' [ 2F,=0: 1 Fac =18 kips =0, F =820 kips T <«
Joint 4:
15k ps . L3F=0: ﬂFAB—8.20 kips =0, F,5=28.00 kips C 4
l 0 20 T Lan 41
A Eae By inspection of joint B, Fyn=Fp Fgp=8.00 kips C <
and then Fge=0.6 kips,  Fyr=0.600 kips C «

CE = 4.14 ft = 2DE

Fop= 0.6\/5 kips

Fop=1342kips T <

Fpp=9.20 kips C <

(0.6\/5 kips) =0

Fpg=9.43kips T <

Fpp — %(9.43 kips — 8.2 kips) — L(o.éﬁ kips) = 0

J5

Fpp=0.330kips C 4

Fy;=0.858 kips T 4

Joint C: Note: DE = %(4.5 ft) = 2.07 fi,
o.6kips 1 )
2 fa I 2F,=0: fFCD—0.6 kips = 0,
p krps < ~ar
. 2 .
—+ XF,=0: 8.2kips + $(0.6\/§ klps) - Fep=0
. 40 2
Joint D: SF =0: —(Fps—82kips)——=
ﬂ y 41( DG p ) \/g
zF.=0:
Joint E: I 2F,=o0: %FEG— 0.33 kips = 0,
o33 kips
P — ZF =0:

Frr=9.992 kips,

%(0.858 kips) + 9.2 kips — Fy = 0

Frr=9.99 kips C <
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Joint F: By vertical symmetry Fr;= Fry

= — ZF.=0:  9.992 kips — 2[§FFGJ =0,

2,592 lesps

Fre=15.995 kips

Frg= Fpy = 6.00 kips C «
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Chapter 6, Solution 27.

P6.14
E/ID\F Starting with A ABC, add, in order, joints E, D, F, G, H
%/ N’x ) -.simple truss 4
A
P6.15 Starting with A DEF, add, in order, G, C, B, A, I, H, J

-.simple truss 4

P6.23 Starting with A ABC, add, in order, E, F, D, H, G, I, J,K, L, M

-.simple truss 4
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Chapter 6, Solution 28.

P6.21
gD
@ F Starting with A ABC, add, in order, joints £, D, F, H,J, K, L, I, G, N,
e £ P’Q5R:09M’S9T
‘ H T -.simple truss 4

Starting with A ABC, add, in order, joints D, E, F, G
-.simple truss 4

P6.29
A 3 a
Starting with A ABD, add, in order, joints H, G, F, E, I, G, J
D & -.simple truss 4
'l & s 7
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Chapter 6, Solution 29.

A & fal
—2F.=0: F,=0
D E
F | ' J Then, by inspection of joint F,
~ lé "tz
~ X
£ y ¥p 2‘ v Then, by inspection of joint G,

By inspection of joint J,

Then, by inspection of joint /,

Then, by inspection of joint E,

Frs=04
Fapy =04
Fy=04
Fy=04
Fy=04
Fyp=04
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Chapter 6, Solution 30.

=3
<

[
F &

L
3
! ~X
[~ =

By inspection of joint D,
By inspection of joint £,
Then, by inspection of joint /,
By inspection of joint F,

By inspection of joint G,

Fpy=0 4
Fpy=04
Fu=04
Frye=0 4
Foe=04

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,

Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell
© 2007 The McGraw-Hill Companies.




COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 31.

E F ©
B \H ~
. AN | |
PN NS S NS
7 AN
,/_47 P & & T L N P
G 7
By inspection of joint C: Fpe =0«
Then, by inspection of joint B: Fpr =04
Then, by inspection of joint E: Fpp =04
By inspection of joint H: Fry =0 <
and Fy; =0 <
By inspection of joint Q: Fpp =04
and Fy, =0 <
By inspection of joint J: F,=04
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Chapter 6, Solution 32.

By inspection of joint C:

By inspection of joint G:
Then, by inspection of joint F':
By inspection of joint /:

By inspection of joint M :

Then, by inspection of joint N:

Fe=04
Frg=04
Frp=04

Fy;=04
Fyy=04
Fey=04
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Chapter 6, Solution 33.

lB - H -
P
7
- o L
/| y .
AV £ = I K M
o

By inspection of joint C:

By inspection of joint M:

Fly =04
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Chapter 6, Solution 34.

£ A B D -~
!
Va & Ir F
r
ol )
Ky £ ¢ M N
K I

By inspection of joint 4:
By inspection of joint C:
By inspection of joint E':
By inspection of joint L:

By inspection of joint N:

Fu=04
Fe=0 4
Fpp=F;=04
Fuy =04

Fp=04
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Chapter 6, Solution 35.

(a)

p
A 3 < \LD
H
'3 [
F‘
£y 1
,é-\/ f)‘
(b)
A A c
D &
F
-
L 1 F hor %
e £ Ly

By inspection of joint H :
Then, by inspection of joint C:
Then, by inspection of joint G:

Then, by inspection of joint B:

By inspection of joint J:

Then, by inspection of joint /:

Then, by inspection of joint £

also, — IF = 0; F.=0

So, by inspection of joint F':

And by inspection of joint G:

Foy=04
Fog=04
Fyo=04
Fyr=04
Fy=04
Fy=04
Fy=04
Fyr=0 4
Frg=04
Fop=0 4
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Chapter 6, Solution 36.

FBD Truss:

/SF,=0: B,=0

~+3IM,=0: —(0.47 m)C,+ (0.08 m)(940 N) =0

C,=160 Nj
Joint FBDs:
Joint D:
e 0.80 mi— 0.08 m k 10i — k
—VU. mi1-—0V. m — 1 —
4o where F,,=F,, =
D \/(0.8)2 +(0.08)’ m V101
~ed oo N —-08mi-0.16mj—02mk
Fpp=Fpp > > >
(0.8 m) + (0.16 m) + (0.2 m)
B —20i + 4j — 5k
BD 21
-08mi+039mk —80i + 39k
Fep=Fep 2 2 = 89
(0.8 m)” +(0.39 m)
ﬂ IF,=0: % Fyp —940 N =0,  Fp,=4935N, Fpp=494 kKN T «
“\ ZF,=0: —% Fup - % Fop— % (4935 N) =0
_ 1 39 5
J/ TF.=0: —ﬁFAD+5FCD—E(493S N)=0
Solving: Fp=—590y101 N, F,p=593kN C «

Fpp=1335N,

Frop=1335kN T 4
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Joint C: bo—p _016mj-059mk _ . 16j-5%
5 BC — 1'BC = lpc 7 /0=
’a \/(0.16 m)’ +(0.59 m)’ 3737
Fhe T Fan
o - f5F,=0. 2% F +160N=0
7 1235 2k -394 yu 3737 5e -
s
F Fye =—104/3737 N Fye =611N C <
/SE =0 —F,. -2 (~1043737 N) = 22 (1335 N) = 0
: ¢ \/3737( ) 89( )
F,.=500NT <4
Joint B: ac
B
P o_p _Z0l6mj+012mk _ . —d4j+3k
AB — 4 AB — 4 4B
103737 N 493N \/(0.16 m)’ + (0.12 m)* 5
Lan 4 16 4
YE =0: —— F o +—— (1043737 N} = — (4935 N) = 0
ﬂ y 5 40 37137 ( ) 21( )

F; =975 N C 4
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Chapter 6, Solution 37.

FBD Truss:
/ SF. =0. B.+987N=0

B,=-987 Nk
& IM,=0: —(047m)C, - (0.16 m)(987 N)
+(0.08 m)(940 N) =0

C,=-176.0 Nj
Joint FBDs:
Joint D:
F‘
Fow N 8P Foym Fy 08miZ008mk _ Fup oy
AD AD \/ B B m
£, D (0.8 m)” +(0.08 m)
~ -08mi-016mj-02mk _ Fy o
IGEIN q~o A Fap=Fyp 2 2 2 (=20 + 4 — 5k)
J(0.8m)? + (016 m)? + (0.2 m)
Fo= Fop —0.8mi+039mk _ Fep (=801 + 39K)
\/(0.8 m)’ + (039 m)*
4
ﬂ SF,=0; — Fpp —940 N =0, F,,=4935N, Fyp=494kN T «
10 80 20
“OXF.=0: - F,,—— Fpy— — (4935 N) =0
b x \/ﬁ AD 29 cD 21( )
1 39 5
YF =0: —— F, +— F.y—— (4935 N) + 987 N = 0
/ 2F, Jior P 8o P 21( )
Solving: Fep=-534 N,

F,p=—422101 N,

Fpp=534 N C 4

F,p=424 kN C <

continued
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Joint C:

F,o= Fye 0.16m12— O.59mk2 _Fac_ (165 oK)
I \/(0.16 m) +(0.59 m)? V3737
Fpe =Fpc £
P 4
c 16
S34N YF,=0: ——— Fpe—176 N=0, Fyo =11/3737 N
e ﬂ » W BC BC
Fpe =672N T 4
/SE=00 —Fue -2 (13737 N) + 22 (534 N) = 0
: A \/3737( ) 39 534 N)
Fue=—-415N, Fue=415N C 4
Joint B:
8, Ay F,<F, —0.16m;+0.12mk2 _Fan (4j1 )
\/(0.16 m)~ +(0.12 m)
///3737#/ 4 16 4
SF,=0: —=F- 1143737 N) = — (4935 N) = 0
e 17N 1=r, 54 3737 ( ) 2 )

Fu=—1395N, F,; =1395kN C 4
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Chapter 6, Solution 38.

FBD Truss:

AB = AC =20 ft
AD = AE = 6 ft
CD = 42 ft

Joint FBDs:
Joint E:

EMy, =0 (41)(501b) + (4 ft)(E.) =0
E.=—(501b)k

- IM,=0: (4 1£t)(300 Ib) + (4 ft)(=50 Ib) + (4 ft)(D.) = 0
D, =—(250 Ib)k

/ ZF.=0: B.-501b-2501b=0
B, = (300 Ib)k

> IMy=0: (2ft)(3001b) - (4 ft)(C,)=0
C,=(1501b)j
"W XF=0: B +50Ib=0 B,=—(501b)i

[ =F,=0: B,+1501b-3001b=0
B, =(1501b)j
2fti-4ftj+afik
\/(2 fi)’+ (4 ft) + (4 ft)

Fie=Fye

=%(2i — 4j + 4k)

/ TF,=0: %FAE—SO Ib =0, Fu=7501bT <
— YF,=0: FDE+§(75 Ib) =0, Fpp=-251b

Fpp=2501bC 4
I =F,=0: —FCE—%(75 Ib) =0, Frp=-501b

Fz=50.01b C 4

continued
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2fti-4ftj+4afik ZFAD(_i_2j+2k)
(2 f) +(4ft) +(4r)} 3
—4fti—-4ftj F Lo
Fep=Fep 21 Jz \/CB —1- J)
\/(4ft) + (4 ft) 2

Fip=Fp
Joint D: \/

Ees . / TF.=0: %FAD ~2501b=0, F,,=3751b, F,;;=3751bT 4

Las N 1 1
\ ZF,=0: 25 1b—$FCD -5 (37510) =0, Fop =—100v2 Ib
Fop=14141b C 4
1 2
I 2F,=0: —Fy —ﬁ(—looﬁlb)—g(m Ib) = 0
Fyp=—150 b Fyp=150.01b C ¢
Joint C: Bz by 2B 4RK P o
AC— + 4C > B -
_50&} o lb (-1 ;*) \/(2 ft)"+ (4 ft) J5
2
~ Ib
E. ey NCZF=00 Fee—1001b =0, Fye=100.01b T «
2fti+4ftk  Fp, .
Joint B: Fpp=Fyp > > = ﬁ (—i+2k)
(2 ft)"+ (4 ft)
Cae T bk - fg
<_ T / SF,=0: %FAB+3OOlb=O
£ ~seibt -8,
fan —
ol - gy Fp =—15045 Ib, F,z=3351bC <
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Chapter 6, Solution 39.

(a) FBD Truss:

oz =0 B.=0 B,=0
< =M.=0:  (17m)A4+(06m)(1700N)=0, A =-600N
o IM_=0: —(1.7m) 4,— (1.125m)(1700 N) =0 A4,=-1125N
N ZF,=0: C,—1125N=0 C,=1125N
I F,=0: C,~1700 N =0 C, =1700 N
: / SF.=0: B.— 600 N =0 B, =600 N

50 A =—(1125 N)i — (600 N)k
B = (600 N)k
C =(1125N)i + (1700 N) j

b
? Find zero force members: by inspection of joint B, F;=04
by inspection of joint D, F,p=04
by inspection of joint C, Fpe=0<
Joint FBDs:
Toint - Fo=F -1.125mi+1.7mj—-0.6 mk F.p

: : =5 (—1.125i + 1.7j — 0.6k)
JL125 m+ (1.7 m) + (0.6 m) 2

1.7
YF=0: ——F,;—1700N=0, F,,=2125N
=, 2.125 4 A
F,p=213kNT «
N 1.125
< IF, =0: —FBE—TZS(ZIZSN), Fgp=-1125N

Fpe=1.125 kN C <

0.6

Fpp=600 N C <

continued
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Joint D: —1. i+ 0.
oin — F= Fy 1125mi+06mk _ Fjy (~1.125i + 0.6k)
Fep = -Fpt J2s my+ (06 m) 1273
Las D / IF.=0: 600N—%FBD:O, Fyp=1275 N
Z —éOON ’ ¥ '

Fgp=1275kN T 4

NZF=00 —Fgp— % (1275N) =0, Fop=-1125N

Frp=1.125kN C <

Joint C:
Fac By inspection:  F,»=—-1700 N F,-=1.700 kN C 4
1125N
H2EN
1200N \\
x
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Chapter 6, Solution 40.

(a) To check for simple truss, start with ABDFE and add three members at a time which meet at a single new
joint, successively adding joints G, F, H and C.
.. This is a simple truss 4
There are six reaction force components, 4, 4,, 4., B,, B, and G,, no two of which are colinear, so all
can be determined with the six equilibrium equations. Motion is prevented by the constraints.
.. Truss is completely constrained, and statically determinate. <
(b) FBD Truss:

Y

ol 4 & IM,=0: (960 ft) G, + (10.08 ft)(240 Ib) = 0

275‘/55_ 67
. T G,=-2521b G,=-2521bj
. G
£ P 2 IM,=0: (11.00 ft)(B,~ 252 Ib) - (10.08 ft)(275 Ib) = 0
' B =5041bj
ﬂ)’ A C\x ’ J
et NOSE=00 —A,+2751b=0, A,=-2751bi
A ‘
g e, M =00 - (9.6 )(2751b) - (11.0 ft)(B,) = 0
B.=-2401b, B_=-2401bk
[=F,=0: —4,+5041b-2521b=0, A,=-2521bj
/ ZF,=0: A, -2401b+2401b=0 A =0
Determine zero force members:
By inspection of joint C: Foe=Fp=F5-=0
By inspection of joint F: Fop=Fpp=Fp=0
By inspection of joint 4: with 4, =0, F,p=0
By inspection of joint H: Fop=0

And finally, considering joint D knowing that F,, = F.,= F,; =0, and recognizing that the three

remaining members are not co-planar, they must also carry zero load, Fyp= Fpp= Fgu = 0.

The only load bearing members are thus 4B, AE, BE, BG, EG, EH, GH.

continued
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Joint FBDs By inspection: F,z=2751bT, F;:=2521bT<d
Joint A4: from above: Fpp=04
Frr=04
Far EF
27571k Finp =0 By inspection of joint H Fry=2401b C <
Fag
10.08
52 b I =F,=0: ~2521b = > Fyp =0
Fap=—373 b, Fop=3731b C 4
foint £ SE=0. 2401 - 20 F=0
200 b k - / =0 146 O
= /0 L ~ 9‘65
€ Fee 00 Fre=3651b T «
o 1oy — .5 g
AP Sk
zszlb Wiz
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Chapter 6, Solution 41.

(a) To check for simple truss, start with ABDFE and add three members at a time which meet at a single new
joint, successively adding joints G, F, H and C.

.. This is a simple truss 4
There are six reaction force components, 4, 4,, 4., B,, B, and G,, no two of which are colinear, so all
can be determined with the six equilibrium equations. Motion is prevented by the constraints.

. Truss is completely constrained, and statically determinate. <«
(b) FBD Truss:

Y

ol 4 & IM,=0: (960 ft) G, + (10.08 ft)(240 Ib) = 0

Tg’ G.=-2521b G.=-2521b
' yo > y- J

275‘/45_ ,

P 2 IM,=0: (11.00 ft)(B,~ 252 Ib) - (10.08 ft)(275 Ib) = 0

y ix B,=5041b j
et NOSE=00 —A,+2751b=0, A,=-2751bi
2 8, '8, \I/‘ IM,=0: —(9.6 ft)(275 1b) — (11.0 ft)(B.) =0
B,=-2401b, B,=-2401bk
[=F,=0: —4,+5041b-2521b=0, A,=-2521bj
/ZFZ=O: A,—-2401b+2401b=0 A, =0
Determine zero force members:
By inspection of joint C: Foe=Fep=Fs=0
By inspection of joint F': Fop=Fppr=Fp; =0
By inspection of joint 4: with 4,=0, F.p=0
By inspection of joint H: Fpy=0

And finally, considering joint D knowing that F,,= F-p,= Fpp;; =0, and recognizing that the three
remaining members are not co-planar, they must also carry zero load, Fpp= Fpp= Fgy=0.

The only load bearing members are thus 4B, AE, BE, BG, EG, EH, GH.

continued
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FBD Joint G:

275 b

\|

AR Ib
[ee

~

Now, by inspection of joint H,

from above,
—10.08j + 9.6k
Fpo= Fpe B
—11i + 9.6k
Fpo=Fge T

11
NOSF=0: 2751b——— F,.=0,
ik 146 EC

10.08

Per=0 -5

Fye—2521b =0,

Foy=2751bC 4

Fro=0 4

Fre=3651bT <«

Fpo=—348 Ib

Fps=3481b C 4
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Chapter 6, Solution 42.

FBD Truss:
250t swolb swolb Srr’/b 2plb 25wlb 1257h
— 2F.=0
81 a a- o a a 4 a ¢ .
o ] H J P
A i<
4 F E3 X ( ZMAZ 0
4, a = <A &y
F
ZFy =0:
FBD Section ABEC:
25v/lb smwolp Jpolb
Ll IR T (7 ( B
B ~ IM=0
) : Mg
2Ft I%EEF
Ak —_——- - - = —\—voF.
¢ fLr
1302.5 /b
tsF =0:

y

K,=0

X

6a(K,~125Ib) - 5a(250 Ib)

—4a(250 1b) — 3a(375 Ib)

—2a(500 Ib) — (500 Ib) = 0

4,—3(2501b) - 2(500 Ib)

K,=937.51b |

-3751b-1251b+93751b=0

(2 ft) Fop + (4 ft)(500 Ib)

A,=1312.51b |

+(8 t)(250 Ib — 1312.5 1b) = 0

Fppp=3250 Ib,

1312.5 1b — 250 Ib — 2(500 Ib)

Fyp=62.5/5 Ib,

NG

Fye=3375Ib,

Fop=325kips T «

oo

NG

Fpr=13981b T 4

—~ 3F.=0: 32501b+ is (62595 Ib) = Frg=0

Fy = 3.38 kips C <
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Chapter 6, Solution 43.

FBD Truss:
2590 swolb seolb 37r’/b 25lb 2smlb 1257h
— XF . =0:
81 = e o < ! Ay A I
o G ™ T
4 e F I ‘.»K S
4 f (=M =0:
Sy o = ff Ly
F
ZFy =0:
FBD Section IJLK:
£Enr RESER/. 38 11 QZMZ:O
fﬂ: & 1 ZPT
F = I P: S K
M ‘?37.5'“9 ¥ sz=0
— XF . =0:

K,=0

X

6a(K,~125Ib) - 5a(250 Ib)

— 4a(250 1b) — 3a(375 Ib)

—2a(500 1b) — a(500 Ib) = 0

4,—3(2501b) - 2(500 Ib)

K,=937.51b

-3751b-1251b+93751b=0

A,=1312.51b |

(4 t)(937.51b —1251b) — (2 ft) F;;; =0

937.51b -1251b - 250 Ib -

Fyy = 562.5\/5 lbs,

1.625 kips + 2

5

1

J5

Fy;=1.625 kips C <
Fr=0

Fy;;=1.258 kips C 4

(0.5625V5 kips) ~ Fy =0

Fr=2.75kips T 4
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Chapter 6, Solution 44.

FBD Truss:
m ~ ?M+2m 2 2%;{
f r 1 wﬂ:wn J — 3F=0: A,=0
, 240N
o 20N apN
g l . By load symmetry:
A, Tﬂ < £ # ) N
4 olm g, A,=L,=840N
(M=o %(1.75 m) % Fyp+ (2 m)(240 N)
—(4m)(840 N-120 N) =0
15000
= ——— N, Fyp=2.14kN C <
FBD Section ABC: 7
1.75
((=My=0: (T m] Feg—(2m)(840 N-120 N) =0
g = 17280 7§80 N, Fep=24TkNT <
SN 7
(zMm,=0: (4 m)(z—5 FBEJ —(2m)(240 N) =0

Fgp=429 N C <
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Chapter 6, Solution 45.

FBD Truss:

Ja n ?m+2m 2 2 M=
T - o] ’; — SF=0:  A,=0
¢ : 1zoN
g . By load symmetry
A, A e & H
A,T L p» A,=L,=840N |
slope: GI = 04 = 2
3 15
35
K =3 _ 7
4 24
FBD Section JKL: 1 = 23_23
3 30
Resolve Figand Fgrat L

7
(=M,=0: (3 m)[z—5 Fi
+(3m)(840 N —120 N) — (1 m)(240 N) = 0
F=421kN C <«

] (04 m)@_‘s‘ F,Kj

Fy = 4210.53 N,

o anf ) (0] )
+(4m)(840 N —120 N) - (2 m)(240 N) = 0
Foy=382kN T <

Fo,=3823.0N,
7 15 30
—~ IF.=0: - (4210.5N) - ——— (3823.0 N) — F, =0
x 25 ( ) J229 ( ) J1429 ¥
F,=318NT «
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Chapter 6, Solution 46.

FBD Truss:

/,S’M /lf/(N N
R M
—_—
ﬁ)f b Hy
p 66 1m .
~7

FBD Section ABDC:
LASEN

15N

—IF=0: A =0

By symmetry, A, =M, =85kN f

(=M, =0: (1m)(L.5kN -85kN)+ (0.5 m)%FCE =0

Fep = 1435kN T <
(=M, =0 (1m)(15kN)+(2m)(1.5kN - 8.5 kN)

40

+(0.5m) m Fpr=0,  Fpp =25625kN

Fpe = 256 kN C <

— 3F, = 0: %(14.35 kN — 25.625 kN) + Fpe =0

Ji721 PE

Fpp =1141kN T <

Fpp = 11.4084 kN,
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Chapter 6, Solution 47.

FBD Truss:
. /.5kN 1SRN
N
oy 15N 3RN SN N
2 " —2F.=0: A,=0
£ , il e L #y By symmetry, A, =M, =85 kN |
~7

(=M, =0: (2m)(8.5kN —L5kN) - (1 m)(1.5kN)

40
—(0.5m) 27 far =0

For = 25.625 kN, Fg =256kNT <«

(Mg =0 (3m)(85kN-15kN)—(2m)(1.5kN)

—(1m)(3kN) - (0.5 m) % Fuy =0
Fy; =30.75 kN, Fy; = 30.8 kN C «
40 40
— IF =0: —(30.75kN - 25.625kN) — F., =0
* 1( ) 2441 <

Fg = 6.18kNT 4
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Chapter 6, Solution 48.

FBD Truss:

FBD Section:

7?22;;:;:A2%7+f I m S
By T
T
Notes: yF:%m
25 5
=3y
ye=2-2m
3 3
VF — 2
F yD_6
yg =1m
y _Em
D J’G—3
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(=M = 0: (1m)—2 Fyg + (2m)(2 kN) + (4 m)(1 KN — 6 kN) = 0

V37

Feg = gﬁ kN Frg = 1622kN T «

1 3

(20, = 0 (2m)(2N) + (4 )2 KN) = (6 ) i o | = (1) o | =0

Fpe = %Jﬁ kN Fpe =422 kN C 4
6 3 12 12
- 3F, =0 —=Fps ———=Fpg ——Fpp =0  16-4——=F,. =0
X \/ﬁ EG \/ﬁ DG 13 DF 13 DF
Fpp =13kN Fpr = 13.00kN C <«
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Chapter 6, Solution 49.

FBD Truss:

—~3F.=0: A, =0

FBD Section:

2
Notes: y,=§m
_2 3 3,
R T
S0 Y=y =1m

continued
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(=M, =0: (4m)(6kN-1kN)-(2m)(2kN)-(1 m)[%FHJj =0
Fy =2 kN
3
(M, =0: (4m)(6kN - 1KN) - (2m)(2 kN) —(lm)(%FG,j -0

Fy = gﬁ kN

(=M, =0: (2m)(2kN)~(4m)F,, =0

32 Fy, =1733kN C <«

Fy =1622kN T <

Fy; =1.000kN T 4
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Chapter 6, Solution 50.

FBD Truss:

Distance between loads = 1.5 m

SF,=0: A, =0

X

By symmetry, A, =K, =18 kNT

FBD Section ABC:

(=M, =0 (1.5m)Fy +(1.5m)(6kN) - (3m)(18 kN —3kN) = 0

Wl S e 15w Fop =225kN T <
f &N I f;o’/i &

FhN T _ 0. 4. _
7 _/[_M (=M, =0 (18 m) < Fep = (1.5m)(6 kN) = 0
A,
T 1. &M 2 ::/—Z; FCD = 625 kN T 4
ISEN

{SF, =0: 18KN-3KN-6KkN - —Fy + (625 kN) = 0
17 5

Fyp = 29.8kN C 4

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 6, Solution 51.

FBD Truss:

Distance between loads = 1.5 m

SF,=0: A, =0

X

By symmetry, A, =K, = 18kN{

FBD section GHK:

(=M, =0: (4.5m)(18KkN -3 kN) - (3 m)(6 kN)
—(1.5m)(6 kN) = (2.4 m) Fy = 0

Fye = 16.875kN, Fy; =16.88 kN T 4

TkN

( =My =0:  (15m)(6kN)+(3m)(6kN) - (3.6 m)[iFFGJ =0

J73
f:j ¢ I T" Fye = 8.0100 kN, Fug =8.01kN T «
154N

15 3
— XF =0: —Fr ———(8.0100 kN)—-16.875kN =0
X 17 FH \/ﬁ( )

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 6, Solution 52.

FBD Truss:

"
) —»-—er —2Fy, =0: A, +4kips—4kips =0
py” A =0
6 m 77
-+ By symmetry, A, =N, =0
£
é"_’ 4//795 ril
p @ r2ft 72 Ft oy
FBD Section ABDC:
F
./“"” (=M, =0: (18 ft)(4kips) — (9 ft)%FCE =0
D fof'? & .
i - Fep =10.00 kips C <
1< /Z/f f,;c 3
c My =0: 18 ft)(4 kips) — (12 ft)= Fpr= 0
94 Q E (18 ft)(4 kips) — ( )5 DF
A YA ps Fpp = 10.00 kips C
. 4 . .
—XF =0: 4k1ps+g(10 kips — 10 kips) — Fjp; = 0

FBD Joint E: Fpr = 4.00 kips C 4

3 Eer s s
4 3 .
"\ ZF, = 0: EFEF —§(4 kips) = 0

Frr =3.00 kips T <

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell
© 2007 The McGraw-Hill Companies.



COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 53.

FBD Truss:

—2F, =0: A, +4kips—4kips =0

By symmetry, A =N =0

(3o =0 = (27 R)(4kips) + (9 )2 Fy = 0

(=My=0: (9 ft)%(lS kips) — (27 ft) Fyy = 0

F; = 4.00 kips C <

FBD Joint I:
1Sk 1ps v

3

/" XF, = 0: g(4 kips) —%F,, =0

F,; =3.00 kips T «

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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© 2007 The McGraw-Hill Companies.



COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 54.

FBD Truss:

—3F=0: A,=0
By symmetry, A, =M, =75 kipsT
FBD Section IJNM:
3R:ps
P (=M, =0: (9 ft)(7.5kips — 0.5 kips) — (4.5 ft)(1 kip)
shkip —(5.25 ft)(%ij =0,  Fg =11.4858 kips.
y 17
2Pt Fg =11.49 kips T «
. K Fk.i_

QZMG =0:

By inspection of joint H,

1
XF, =0 —
V17

y

T

(12 ft)(7.5 kip — 0.5 kips) — (7.5 ft)(1 kip)
—(3 ft)(3 kips) + (4.5 ft) F, =0
Fy; =15kips C

(11.4858 kips) + 7.5 kips — 4.5 kips

3

J13

Fo =0 F., = 6.95kips T «

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 6, Solution 55.

FBD Truss:

— 3SF,=0: A,=0

By symmetry: A, =v, =45 kipsT

1
= 3F, =0: ——(Fgx-Fgy)=0 Fyx=F
X \/E( IK KN) IK KN

NG

1
SF,=0: 2|—F, |-1kip=0 Fp =—ki
T y (\/5 JKJ p K > p

S0 Fy =0.707 kip C «
T 2F, =0: 4.5kips —1kip — 2(1.5 kips) — %%kips + gFJL =0,
Fy =04
(=M, =0: (3 ft)(1.5kips) + (6 ft)(1 kip — 4.5 kips)
NG 1
+ X2 (3 1t)(Fyy) =0 Fp =—k
5 (3 ft)(Fr) MR 1ps

Fj, = 635kips T 4

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 6, Solution 56.

FBD Truss:

—3F=0: A,=0

(=My =0:  (481)(3001b) + (7.2 ft)(750 Ib)

Cl Lo
N lerzfl - 224 Tf‘(fai»’/a.f;z.»?k,—w,ir’f,
244} z,‘w’r{

+(11.52 ft)(750 Ib) + (16.8 ft)(1950 Ib)
+(19.2 ) (900 Ib) + (26.4 £t)(1050 Ib)
+(33.6 ft)(150 b - 4,) = 0
A,=29251b!
[ =F, =0: 29251b-2(150 Ib) — 2(750 Ib) — 1050 Ib
CBD Section ABC: ~9001b — 1950 1b — 300 1b + N, = 0

N, =30751b

resvlb

(=M =0: (3.6 1ft)Fey — (7.2 t)(29251b - 150 1b) = 0

r:gD
I\ Fpp = 5550 Ib, Fpp = 5.55kips T <4
3eft Far
¥ . 1 2
. . >~ SM, = 0: (7.2 ft)—=Fy + (3.6 ft)—= Fyp — (7.2 ft)(1050 Ib) = 0
HT 720t 2 For Q 4 ( )\/gBE( )\/gBE( )( )
2925 b
Fgp = 525\/5 Ib, Fyp = 1.174 kips C 4
2
SF, =0:  ——=(Fgp —525J5 b)) + 5550 1b = 0
2 (1o - 5255 )
Fyp = —5031.2 1b
By inspection of joint D, Fj, = Fpj, so Fpr =5.03 kips C 4

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 6, Solution 57.

FBD Truss:

120 3 < S A ek 95T

2,44y 2905

FBD Section KJMN:

75010

FBD Joint I:
Lor Ioerd b
‘a
-2
Lor 4

r > 300 1h

—3F=0. A,=0
(ZMy =0: (4.81t)(3001b) + (7.2 ft)(750 Ib)
+ (11.52 ft)(750 Ib) + (16.8 £t)(1950 Ib)
+(19.2 t)(900 Ib) + (26.4 ft) (1050 Ib)
+(33.6 ft)(1501b — 4,) = 0
A,=29251b |
[ TF, =0:  29251b-2(150 Ib) - 2(750 Ib) — 1050 Ib
~9001b —1950Ib =300 1b + N, = 0
N, =30751b
(=M, =0: (7.2)(30751b — 150 Ib) — (2.4 £t)(300 Ib)
~(1.8ft)Fye = 0
Fye = 11300 Ib, Fy =1130 kips T
(=M, =0: (11,52 )(3075 1b — 150 Ib) — (6.72 ft)(300 Ib)
2
—(4.32 1t)(750 Ib) + (3.96 ft)| —=Fy, | = 0
(432 0)(750 1) + (396 1) 7 7y |
Fy; = =3590.5/5 Ib, Fy; = 8.03 kips C 4
2 12
— XF, = 0: _f(_3590'9\/§ Ib) -5 Fw —113001b =0
F, = —4461.4 b, F,, = 4.46 kip C 4
12
T, = 0: 11300 Ib - -=(4461.41b) - Fy = 0

F, =7181.8 b,

Fg = 7.18kips T <
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Chapter 6, Solution 58.

FBD Truss:

outer members AC, CE, etc. are each 1.0 m
radial members AB, CD, etc. are each 0.4 m

By symmetry , 4, =B, =2.6 kNT
YF.=0: A,=0

Q EMp =0: (resolve Fpy at E)

1

{%(0.4 m)}FCE sin40° + { 7504 m):|(FCE cos40°)

+ {(1 m)sin40° + ——(0.4 m)}(0.4 kN)

V2
- {(1 m)sin20° + (1 m)sin40° + %(0.4 m)}(2.6 kN) =0,
Fcp=7.3420 kN, Fep=734kN C 4

(1 m)cos40° — (0.4 m)sin45° + (0.4 m)sin22.5°
(1 m)sin40° + (0.4 m)cos45° — (0.4 m)cos22.5°
(1 m)cos40° — (0.4 m)sin45°
(1 m)sin40° + (0.4 m)cos45°

note o = tan”!

and £ = tan”! = 27.566°

Then, (( M = 0: (0.4 m)[ Fpycos(90° — 22.5° — 48.848°) |

—[(1m)sin 20°](2.6 kN) = 0,

Notes: ar=20°, f=40°, y=60°, = 80°, ¢p=22.5°, 6=45°, y=60°

Fpp = 23464 kN, Fpp =235kNT 4

and, —XF, =0: Fgp(c0s27.566°) + (2.3464 kN)(cos 48.848°)

—(7.3420 kN)sin40° = 0

Fp = 3.5819 kN, Fop =358kNT <

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 6, Solution 59.

FBD Truss:
Notes: a=20°, f=40°, y=60°, 6=180°, ¢p=22.5°, 0=45°, y=60°
outer members AC, CE, etc. are each 1.0 m

radial members AB, CD, etc. are each 0.4 m

By symmetry, 4,= B, =2.6 kN T

SF.=0: A,=0

FBD Section ABDFHGEC:

(=M, =0: (resolve Fg, atl)
(0.4 m) Fy; sin80° + (1 m)(sin80°)(1 kN)
+[ (1 m)sin80° + (1 m)sin60° |(0.6 kN)

+[(1m)sin80° + (1 m)sin60° + (1 m)sin 40°](0.4 kN)

—[(1m)sin80° + (1 m)sin60° + (1 m)sin40° + (1 m)sin20° (2.6 kN) = 0

F; = 10.8648 kN, F,; =10.86 kN C 4

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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;0.4 m — (1 m)cos80°
(1 m)sin80°

so,(ZMy =0:  [(0.4m)cos60°](Fy, sin12.9443°)

Note: O = tan =12.9443°

(0.4 m)sin 60° |( Fy;, c0s12.9443°)

]
(0.4 m)sin 600] (10.8648 kN)sin 800]

(

[
+[ (0.4 m)cos 60° [ (10.8648 kN) cos80°]
(

1kN) + [ (1 m)sin60° + (0.4 m)cos60° (0.6 kN)

+ )sin60° + (1 m)sin40° + (0.4 m)cos 60°J(0.4 kN)

all

all

[( ]
+[(0.4 m)cos60° |

[(tm

-[(m

(sin 60° + sin40° + sin20°) + (0.4 m)cos60°}(2.6 kN) =

F; = 093851 kN, F;y =939NT «
FBD Joint I:
lo2ienN By symmetry: Fix=10.8648 kN
l T IF,=0: —F,; -12kN+ 2(10.8648 kN)cos80° = 0
/‘:,‘nyﬁr@\ Fre F,; = 2.5733 kN, F, =25TkNT <
Lzr
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Chapter 6, Solution 60.

FBD Truss:
,574,,, okp /é¢ ,éé;o ,siyz

B ) by T L
#sft
& : r
Z1te
L N
AT A P F 7 K M Ar
- @&l "‘!/
ﬁy FFF 1

FBD Section using cut a—a:

, ﬂf/p .6 fé//b

/5 D i
T" “ Lo
For
HEN | Frn
A S 6Ft oft -
¢ F =
]‘ Frs

By symmetry, A,=N, = 1.6 kips T

(=M, =0

(zF =0

— 3SF,=0: A,=0

1.800 kips — Fp; = 0

(9 ft) Fyy + (6 ft)(0.5 kip) — (12 ft)(1.6 kips) = 0

Fry = 1.800 kips T <

Fpg = 1.800 kips C <
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Chapter 6, Solution 61.

FBD Truss:
Stp okp rkp Gkp stp — ZFXZ 0: Ax= 0
8 b é 4 T L
?’«5;/‘/“ E T By Symmetry A}’ = Ny = 16 klps T
25FE ) \
Ly N
é)' AL e ~ 4 < ™~ T
e P S |
£y “fopf g )
FBD Joint J:
f;r (=

T IE =00 —Fg —Fyy =0, Fyy =1,

By inspection of joint I, Fj;=0.6 kip C

FBD Section using cut b-b:

LS5/ o
Lor
K S I =F, =0: %[FGJ — (=Fg,) ] — 0.6 kip — 0.5 kip + 1.6 kips = 0
\ <. 5’£/‘
vt Fa = —22kip, Fyy =0.417 kip C <
oft 6

~(458)(F,) =0
X =00 Fy - Fyg =0 so Fy = Fyg
and

F,; =1.800 kips C «

Fye =1.800 kips T 4
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Chapter 6, Solution 62.

FBD Section above a-a:

& 27
2o ((ZMG=0: (59 m)[ﬁij —(2.7 m)(40 kN) —(5.4 m)(40 kN) = 0
R
y Fpx =57.275 kN, Fy =573kNC <«

Ty 27

‘ XF, =0: ——(57.275kN - F;,)=0

L Y @)
i Fgy =57275kN T

FBD Section ACIG:
_ " 27
voky A B8 o IF, = 0: %(57.275 kN — 57.275 kN)
ohn D £ 18
+——=(Fux = Fy) =0, Fyyy = Fg

/949

5_/_0£A/ /5//1\

7270k 7275 kN

L SF=0: 3(40kN)-2—2F =0

949

Fy = 53.884 kN Fyp =53.9kN C <
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Chapter 6, Solution 63.

FBD Section ACFBD:

O.Fm

135w

I zF, =0

LA,

_’-'/w IR gl

;79-:,')”:' /,-/

FBD Section ACFD:
04N A B ¢ I zF, =0
\
D bN b £ e
3 } z
; _wﬁ( AN jz7
£9 57
~ s Nﬁ.f — 2“F'x =0:

2.196 kN
26096 AN

_(=mp=0:

Fyy = 26.196 kN,

27

793

(4.3 m)—== Fy, — (2.7 m)(40 kN) = 0

%(26.196 KN — Fp) =0
Fpg =26.196 kKN T
27
ﬁ(%'l% kN — 26.196 kN)
54
+ W(FEI _FEG):O’ Fg = Fgg
59
_2W<FEG) + 2(40 kN)
8

- ——(26.196 kN +26.196 kN) = 0

V793

Fye = 44.136 kN,

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Fyo =44.1KN T <




COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 64.

FBD Truss:

. ll‘—i.‘fm -*~ 297 s zdm ,« — X =0: A,=0

28 n IS
iy (=M =0: (24 m)(8KN) + (5.1 m)(12 kN)
Ay C £
~ ~y
i i ~(7.5m)4, =0, A, =1072kN |
12 kN 5 EN
Since only CD can provide an upward force necessary for
equilibrium, it must be in tension, and Fzg =0
FBD Section ABC:
2 o e 1.68 _
2 I zF, =0: 1072 KN = 12 kN + =2 Fpy = 0
T\\ Frp = 2.4229 kN, Fop=242kNT <4
/8.72 e N

(ZMy=0: (1.68m)Fp, — (2.4 m)(10.72 kN) = 0

Fyy = 153143 kN, Fyy =1531kN C <

— 3F, =0: Fgp+ %(2.4229 kN) — 153143 kN = 0

Fry =1326 KN T 4
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Chapter 6, Solution 65.

FBD Truss:
—2F =0: A
Isz.‘/m-;{c 2.Im ai‘ 29m ,| *
A N B D : F
~X
P —€
By J Ly
v v
GkN TN
equilibrium,

FBD Section ABC:

X

1t must be in tension, so Fcp =0

0

(ZMp=0: (24 m)(8KkN)+(5.1m)(6kN)—(7.5m)4, =0

A, =6.64kN |

Since only BE can provide the downward force necessary for

A 4 e :
e fer fxF =0: 664kN-6kN- B r _0
‘ 27 Y 3.18
l' 7. 685
Fpp =1.21143 kN, Fpe =1211kKN T <
¢.69kN ke Fse B BE
¢ For (ZM =0: (1.8 m)Fg; — (2.4 m)(6.64 kN) =0
’
Y en Fp = 9.4857 kN, For =949KN T <

— 2XF, =0: 9.4857 kN+%(l.21143 kN) — Fgp, =0

Fy, =10.51 kN C <
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Chapter 6, Solution 66.

FBD Truss:
YO = 52 —+3XF. =0: C.=0
— 7 .B|‘ !D F ] ! . i
b \ ) ( M¢=0: (8 1)(6 kips) — (8 ft)(9 kips) + (16 )G,

Al 2, 1¢ E b

sops G anps S sk (24 ft)(12 kips) = 0

G, =19.5 kips |

FBD Section ABC: [ £F, =0: 19.5kips + C, — 6 kips — 9 kips — 12 kips = 0
C, =7.5kips
6 .Lcao P T
20 Since only BE can provide the downward force necessary for
Gft " Faz‘ equilibrium, it must be in tension, so CD is slack, Fcp =0
4, L
FAr g

l ¢ e [ £F, =0: —6kips+7.5 kips—%FBE =0

Je 5 7§-I<l hY
crIP Fs Fyy = 2.50 kips T 4

FBD Section FGH: Since only EF can provide the downward force necessary for equilibrium,

it must be in tension, so DG is slack, Fpg=0

F
v : 3
3l [ £F, =0: 19.5kips — 12 kips — = Fpp = 0
6ft S
LeF # .
= fe 7w l Fgr =12.00 kips T <

Knowing that Fp = Fpg = 0, inspection of joint D gives

/?,s',é;os 12 ks
Fpp =04
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Chapter 6, Solution 67

FBD Truss: (=M, =0: (32ft)H, — (24 ft)(12 kips) — (16 ft)(9 kips)
Y T
Y R S —(8 ft)(6 kips) = 0, H, =15 kips |
eft | '
. [ £F,=0: 4, -6 kips — 9 kips — 12 kips + 15 kips = 0

! . |
H.
Tl T
,ﬂy GRips 7/(//5 /2/4'/;5 L/y Ay=12kipST

—~3F,=0: A =0

X

FBD Section ABC: . .
ection Since only BE can provide the downward force necessary for

equilibrium, it must be in tension, so CD is slack, Fcp =0

B3
" fﬂ D 3
AT I zF, =0: 12 kips = 6 kips — = Fg =0
£ oae
7§ 7 la > Fy =10.00 kips T 4
~ &
ince only EF can provide the downward force necessary for equilibrium,
v Si ly EF ide the d d fi fi ilibri
2 .4”/05 s t,/,_, it must be in tension, so DG is slack, Fpg =0
. . 3
FBD Section FGH: [ £F, =0: 15 kips - 12 kips - $Fer =0
Lor F Fgr =5.00 kips T <
r
c Knowing that Fop = Fpr =0, inspection of joint D gives
6Ft
£r
- ;—é H Fpp =04
e 6| THO
y |
12F+ 15t
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Chapter 6, Solution 68

FBD Section ABDC:

Since only DE can provide the leftward force necessary for equilibrium, it must be in tension, and CF must be
slack, Fcp=10

e 20}?,\}

2.4 e

— ¥F, =0: 2OkN—§FDE=O, Fpp =250 kN C 4

(=M, =0: (32m)Fy —(24m)(20kN) =0
Fep =15.00 kN T <

[ SF, =0: Fpy —15.00 kN - %(25 KN)=0

Fpp =30.0 kN C «
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Chapter 6, Solution 69.

FBD Section ABFE:

an incorrect guess.

— 3F.=0:

13

20 kN — —
745

Fyi = 8.0604 kN,

It is not apparent which counter is active, so we guess that Figy; = 0;

o RN
Av s.2m B 20k (=Mp=0: (32 m)(%FEG + 40 kNJ—(4.8 m)(20 kN) =0
Z:tl v Fyo =—113728 kN
¢ L
Fpe =11.37kN C <
2.4
c F
e 75 3 24
s 2o (IMg=0: (58 m)(—FFH] —(7.2m)(20 kN) - (1.3 m)(40 kN) = 0
- | VT
G - F
= Fpy = 38.432 kN, Fry =384 kN C 4

15

(38.432 kN —11.3728 kN) — ﬁFFG =0

Fr; =8.06 KN T 4

Since Fgg is in tension, our guess was correct. A negative answer would be impossible, indicating
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Chapter 6, Solution 70.

Structure (a): Non-simple truss with 7 =3, m =16, N=10, so2N>m+r

.. partially constrained «
Structure (b): Non-simple truss withr=3, m =15, N=10, so2N>m+r

.. partially constrained «
Structure (¢): Non-simple truss with » =4, m =16, N =10, soN=2m+r

Examine Forces:

By inspection of joint J, Fyy =0, Fy=P C
Then, by inspection of joint H, Fry = 0, Feu=P C
By inspection of joint /, Fgr=10, L=0

Although several members carry no load with the given truss loading, they do
constrain the motion of GH and 1J. Truss ABFG is a simple truss with » =3, m = 11,
N=7Q2N=r+m)

so the structure is completely constrained, and determinate. 4
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Chapter 6, Solution 71.

Structure (a):

Structure (b):

Structure (c¢):

AP P

H
Ax Tﬁy TH *

Also P
consider l

Simple truss with » =4, m =16, n =10
Som+r=20=2n so completely constrained and determinate <«

Compound truss with » =3, m =16, n =10
Som+r=19<2n=20 SO partially constrained <

Non-simple truss with » =4, m =12, n =38
So m + r =16 = 2n but must examine further, note that reaction forces
A, and H, are aligned, so no equilibrium equation will resolve them.

Statically indeterminate <«

For XF, = 0: H, = 0, butthen (_ M, # 0 in FBD Truss,

Improperly constrained <«
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Chapter 6, Solution 72.

Structure (a): Simple truss (start with 4BC and add joints alphabetical to complete
o P truss), with
AL 2 b LF H r=4 m=13, n=38 SO r+m=17>2n=16
_\; Structure is completely constrained but indeterminate. <«
- c E 6 “Ex
¢ y Gy
Structure (b):
FromFBDII: XM; =0 = J,
F.=0 = F,
vt |E 1E ke FBDL: =M, =0 = F,
Ax ’ \\C A £y N I
5 D/ﬂi_f@%.]rllff SF, =0 = 4,
s 1) 1Ty
PO SF=0 = 4,

FBD II: 2F,=0 = G,

Thus have two simple trusses with all reactions known,

so structure is completely constrained and determinate. <«

Structure (c¢):
Structure has »r =4, m =13, n =9

SO r+m=17 <2n =18, structure is partially constrained <«
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Chapter 6, Solution 73.

Structure (a): Non-Simple truss with » =4, m =12, N =8, so2N=r+m,

v . but we must examine further:

£ = G

., /i/ . —=XF,=0: E =0
e £, 1F &
]\,{(1 % g‘/’ Rl By symmetry, Fpp= Fprand Fep=Fpg
FBD joint D: Vertical equilibrium cannot be satisfied with Fcp = Fpg,
D Fow = .
Las Lor s /as Improperly constrained 4
¥ f La

Structure (b): Non-simple truss with =3, m =10, N=17, SO2N=m+r

Structure (c): *. Partially constrained <

P P Non-simple truss with =3, m =13, N= 8§, SO 2N=r+m,
5 b P . but we must examine further
" " Ny, (=M, =00 3aG, —(a+3a+4a)P=0
T e 2 B T Te &
(7 TQ, = G = SP T
, ==
Joint H: Joint F Joint G:
2P
Fre e
Lon Ep
3
1 1
tsF, =0 ﬁFFH—on tsF =0 FFG—P—ﬁ(P\/E):O SF, #0
Fpy = P2 T Frpe=2PC Improperly constrained 4
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Chapter 6, Solution 74.

Structure (a):

=3
P\LE

—Loe
< F&H
B ~N
=2
Structure (b):
, - P
f‘ e 6] & L \I/ [::‘
7 /
F =L
ziv
Structure (¢):
?
Ao B ¢ D e
/
F ~ H
;7):% i ;’.fr%

No. of members m=12
No. of joints n=23a m+r=16=2n
No. of react. comps. r =4 unks = eqns

SMy =0 — Fpg SF, =0 — Fgy3 SF, =0 — H,

Then ABCDGF is a simple truss and all forces can be determined.

This example is completely constrained and determinate. <«

No. of members m=12
No. of joints n=_ m+r=15<2n=16
No. of react. comps. » =3 unks < eqns

partially constrained 4

Note: Quadrilateral DEHG can collapse with joint D moving downward:
in (a) the roller at F" prevents this action.

No. of members m=13
~ No. of joints n=_§ m+r=17>2n=16
No. of react. comps. r =4 unks > eqns

completely constrained but indeterminate <«
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Chapter 6, Solution 75.

Structure (a): Rigid truss with » =3, m =14, n =8

SO r+m=17 >2n =16

so completely constrained but indeterminate <«

Structure (b): Simple truss (start with ABC and add joints alphabetically), with
P
¢ e o ah r=3, m=13,n=8 so r+m=16=2n
\ / so completely constrained and determinate <«
. \
Ay ‘1 R 4D F
Ay Dy

Structure (c): Simple truss with » =3, m=13, n=8 so r+m=16=2n, but

] - - horizontal reactions (4, and D,) are collinear so cannot be resolved by
# any equilibrium equation.

structure is improperly constrained <

9N
[
N

A"

B3
[
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Chapter 6, Solution 76.

A, =120 1b
A, =12001b — 4

C=301b
4,=301b
A, =3001b 1«

B, =120.01b — <

FBD member AE:
, — XF.=0: -4 +1201b=0,
/ZO'L 3 . on ABCD
,{7, A e . 214
o1 (=M, =0: (8in)(C)-(2in)(1201b) =0
4 <
1 2F,=0: 301b-4,=0,
FBD member ABCD: on ABCD
solb
A ol
= s, lg i —~ $F.=0: 1201b- B, =0,
\_‘_‘/‘; v C o d
: (=M, =0: (6 in.)D — (4 in.)(30 Ib) — (4 in.)(30 Ib)

~(2in.)(120 Ib) = 0

[2F,=0: 301b-B,-301b+801b=0

D=80.01b |«

B, =80.01b | «
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Chapter 6, Solution 77.

FBD member ABC:
Note that BD is a two-force member

/0 tn A b

S %

n ° (a) ((=Mc=0: (16 in.)(%FBD) —(24in.)(801b) =0
B
o Fzp=1501b, Fyp =150.0 b 7 36.9° 4
léin
~ap (b) 1xF, =0 C, - 3(150 1b) = 0, C,=901b
(A p - (;z. 5
Sy — XF, =0: Cx—é(lsolb)+801b:0, C,=401b

C=9851b ~~66.0° «
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Chapter 6, Solution 78.

FBD Frame:

Ly
be A _ 6
t By a.é:’m //] I‘/&‘a/\/
D, S * (=M, =0: (025m)D, —(0.95m)(480 N)=0
T o D, =1824N -« «
FBD member DF:
Note that BE is a two-force member, E, = E,,
5"‘F e ~—+ 3F,=0: -1824N+E_=0, E =1824N — «
ol |
s == — S0 E =1824N | «
/524N | y
{, = O.Som —ng‘-ﬂ,.?_ﬁ\')"d,mr
Ry '
(=M, =0: (050 m)(1824 N)—(0.75 m)C + (0.95 m)(480 N) =0
C=1824N | «
f SF,=0: —-D, +1824 N -1824 N+ 480 N=0
D, =480 N | «
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Chapter 6, Solution 79.

FBD Frame:
A4
N , (=M, =0: (025m)D, — 400 N-m =0
A f ]
Ry

FBD member DF:

Note BE is a two-force member, so £, = E,

¢ ;
toon & | %o s)or— SF =0: 1600 N — E, =0,

D, =1600 N — <«

E, =1600 N ~— <

~ E,=1600N | «

((=Mp=0: —(0.50m)(1600 N) + (0.75 m)C — 400 N-m = 0

[ £F,=0: D, -1600 N +1600 N =0

C=1600N | <
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Chapter 6, Solution 80.

FBD Ring:

(a)

'S

Fye = 7.3246 1b,

(b)) —= ZF,=0: A, —(7.32461b)cos35°=0

( M, =0: (8 in.)(FBC cos35°) - (8 in.)(6 lb) =0

A, =61b

[2F, =0: 4, +(7.3246 1b)sin35° ~ 6 1b =0

4, =1.79876 1b

A=6261b 16.69° 4
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Chapter 6, Solution 81.

FBD Ring:

Ll (@) (=M, =0: (8in.)(Fcc0s20°—61b)=0

61b

Fpr=——,
BC T 0s20°

(b)) — XF.=0: A4, - 0 c0s20° =0,

Cos

>

&
ZFy =0: Ay —

sin20° -6 1b =0,

o

cos20

4, =61b

4, =8.1838 Ib

A=10.151b -~ 53.8° 4
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Chapter 6, Solution 82.

FBD Frame:

2

’(—\

B, =162J2 N,
= ¥F, =0: —-162V2 N+ 4, —g(mo N)=0
A, =252J2 N,
NG

+
IF,=0: B, —7(180 N)=0

M, =0: (02m)B, —(0.36 m)(Tlso NJ =0

B, =229N ~— <

A, =356N — <

B, =90V2 N, B,=1273N | «
FBD member ABD: (=M =0: (0.20 m)(25242 N) - (0.08 m)(902 N)
-(020 m)D =0, D=216J2 N
P 7012 1 D=305N | <
c2/ZN | 8 R D
i —= 3F,=0: 252J2N-162J2N-C, =0
'*"0,95:"]*—-— & 20m
vam|| | 2 C, =902 N, C,=1273N ~— <
|
| [2F, =0: 902 N+C, -216J2 N=0
y y
=4
252N 7

C, =126J2 N,

C,=1782N | «
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Chapter 6, Solution 83.

FBD Frame:

4r gy

(M, =0: (02m)4, —60 N-m=0

A, =300N — <«

|F
Ay oy :—-ZFX:O: 300N - B, =0, B, =300N ~— <
4
¥F,=0: B, =0, B,=0 <
FBD member ABD:
30N B ¢ ¢, (=M. =0: (0.20 m)(300 N) - (0.20 m)D, =0
[ _ D, =300N , <
b g
220 m ¢ =

[=F,=0: C,-300N=0 C,=300N | <

lL*I‘-—‘-&.ZOM ——‘I
A 0.CF u | — XF, =0: C.=0 <«
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Chapter 6, Solution 84.

(a) FBD AC:

34y 291k
o L 2 Note: CE is a two-force member
€ "
iq)‘ A 21in FCE FCE
M, =0: (8in)| -2 |+ (2in.)] =% |—(61n.)(241b)=0
&0 (sin)( S 2in) 2 |- (sin) 21
Fpp =14.442 1b, 50 E, =14401b — <«
E,=14401b | <
—2F. =0: -4,+1441b=0 A, =14401b ~— <
[2F,=0: 4,-241b+14401b=0
A, =960 | «
(b) FBD CE: Note AC is a two-force member

(ZMz=0: (3 in.)(%FAC + ﬁFAC] ~(1in.)(24 1b) = 0

F,o=1.6J17 Ib, A, =6401b ~— <
A, =16001 | «

—~ 3F.=0: E, —%(1.6\/ﬁ lb) =0, E, =6401b — <«

Q‘

I =F, =o0: Ey+%(1.6\/ﬁlb)—24lb=0

y 77

E, =2241b | «
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Chapter 6, Solution 85.

(a) FBD AC:

Al---— 0.3
—

Note: CE is a two-force member

~7
' 1 1
(M, =0: (04 m)(ﬁFCE + ﬁFCEJ ~ (0.3 m)(320 Ib)
[
Fpp =12082 N, E,=1200N — <«
£, E,=1200N | «
—~ 3F,=0: —A + %(120\5 N)=o, A, =1200N ~— <
IsF, =0 Ay—320N+%(120\/5N)=0 A,=200N | «
(b) FBD CE: 2
Note: AC is a two-force member
1 1
IMy=0: (0.25m)| —=Fy +—=Fye |- (0.15m)(320 N) =0
N (2My =05 (025m) 5 Fic+ 5 Fic |- (015 m)(320 )

F,c =962 N,

—~3F.=0: E ,—96.0N=0

[TF,=0: E,-320N+96.0N =

A, =960N ~— «
A,=9.0N |«
E,=96.0N — <

0 E, =224 N | <
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Chapter 6, Solution 86.

(a) FBD AC:

/92 /é/n

2N
] . Note: CE is a two-force member

LS (sm, =0 —(8in.)[%FCE]

Fep =19.24/2 1b,

— 3F,=0: A4,-1921b=0,
[F,=0: 4,-1921b=0,

(b) FBD CE:
Note: AC is a two-force member

. 1
" ¢ Q EMp=0: (3 m.)[FFAE +

X

192 lb-in

—~ 3F,=0: E —5121b=0,

[=F,=0: E,-12801b=0,

Fp=-128/171b, 4 =

-(2 in.)(%

4
J17

FCEJ +192 Ib-in. = 0

E, =19201b ~— «
E, =19201b | <
A, =19201b — <

A,=19201b | <

—FAEJ +192 Ib-in. = 0

A, =5121b — <

A,=12801b |

E, =5121b — <

E,=12801b | <
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Chapter 6, Solution 87.

(a) FBD AC:

Ax =
~ Note: CE is a two-force member
g /

(=M, =0: 120N-m— (0.4 m)[%FCEJ =0,

- Fpp =15002 N
E, =1500N ~— <
E,=1500N | <
— XF,=0: 4, -1500N=0, A, =1500N — <«
(b) FBD CE: {SF,=0: 4,-1500N=0, A, =1500N | 4

Note: AC is a two-force member

( =My =0: —(025 m)(iFAC] +120 N-m =0

NG

F,o=24042 N, A, =240N — <«
A, =240N | «

— 3F,=0: 240N-E, =0, E, =240N ~— <
[=F,=0: E,-240N=0, E,=240N | «
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Chapter 6, Solution 88.

FBD Frame:

Hy

(a) FBD AL

_az o4
- 5
[ﬂé’ l z.5 Ft
c
~ 8C
2.5 ft
- 6
~ro
2. 5Pt
LT
30k
(b) FBD AI:
A
5, A \
o 2.5+
e |
F 1
~Bc
/b L ZI‘F*
Fes ¢ 2.s5ft
Ty
TJol

Note: In analysis of entire frame, location of M is immaterial. Note also
that AB, BC, and F'G are two force members.

(=M, =0: (61ft)1, —180 Ib-ft =0, 1,=3000b | <
[2F, =0 301 —%FAB =0, F; =7801b 37 22.6° 4
12
(=M =0: (25 ft)[E78 Ib - FFG) =0, F, =7201b — <«
12

3R =0: Fpe = S781b-T721b=0, Fy-=14401b — <
As above, ZFy =0 yields FAB =78.01b 37 22.6°«4
Then:

(=M =0: (25 ft)[%78.0 Ib— FFGJ —180 Ib-ft = 0

Fre =0 4

—~ 3F, =0: Fye —%(78.0 Ib) = 0, Fye =7201b — <
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Chapter 6, Solution 89.

(a) FBD ACF:

!Zou

Note: BC is a two-force member

&( =M =0: (0.1m)(120 N)—(0.3 m)(LFBCj =0,

T XF E j V26
S A
?/;./;’n} =Y b Fre = 40426 N, B, =200N — «
B,=40.0N | <
5
— XF, =0: ——(40J26 N)-F, =0, F =200 N ~— <«
X \/%( ) X
1
(b) FBD BCE: [2F,=0: F,-120N —E(m\/% N)=0, F,=1600N | «
120N Note ACF is a two-force member

(=M, =0: (0.4m)(120 N) - (0.3 m)[LFCF) =0,

NG

Fep =1604/5 N, F,=320N ~— <«

F,=160.0N | <

— 3F, =0: Bx—i(léoﬁN)zo, B, =320N — <

NE
IsF =0 %(160\/§N)—120N—By=0

B, = 400N | <

(c) Moving the 120 N force from D to £ does not affect the reactions. The answers are the same as in part (b). 4
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Chapter 6, Solution 90.

(a) FBD AF:

R4S Nm

C = .
F o1
Ler

- AzZm >

Note: BC is a two-force member

(ZMp=0: (03 m)(LFBCj — 48 N-m =0,

V26
Fye =160826 N
SO B, =800 N — <«
B, =160.0N | <
—~ XF,=0: F,-800N=0, F, =800 N — <
$F, =0: -F,+160N=0, F,=160.0 N | <

Note: ACF is a two-force member, and that the application point of the
couple is immaterial.

(Mg =0: (03 m)[LFCFj —48 N-m =0

J5
Fop =1604/5 N, F, =320N — <«
F, =160.0N | <
—~ 3F,=0: 320N-B, =0, B, =320N - <

[=F, =0: -160N+B, =0, B, =160.0N | «
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First note that, when a cable or cord passes over a frictionless, motionless pulley, the tension is unchanged.

~

c
T, c;xzf‘ (IMc =0 rh-rT,=0 T =T,

"

T=

Av

(a) Replace each force with an equivalent force-couple.

. \d
T
.

(b) Cut cable and replace forces on pulley with equivalent pair of forces at 4 as above.

. %

|, :&r/q: |
: / .
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FBD Pipe 2:
J,\ zeolb . x’

e

J EF,=0: Ng —%(220 Ib) =0, N;=1321b
L\{é 4
N N\ ZF,=0: ND—g(220 Ib) =0, Np=1761b
FBD Pipe 1:
aonll il 0 =90°— 2 tan~' > = 16.2602°
2¢0 1D X 4

JZF,=0:  Njcos(16.2602°) — 132 Ib — % (220 1b) = 0
Ny =275.00 Ib
N ZF, =0: N+ (275 1b)cos(16.2602°) - % (220 1b) =0

Ne=99.00 Ib

(=M,=0: (48in)E, - {24 in. + [24 in. + %(10 in.)}} (2201b) =0

2ol (220 lb
{b’ E,=25621b E,=2571b | <
X 7 yo 3 yo

Z X . 2
\ [SF,=0: 4, -2(2201b)+ 256 S1b=0
o X =
i o A &:\_) 1
[ T ;I‘ A4,=183 2 1b A,=18331b | <
2,
—~ IF,=0: A,~E,=0, A,=E,
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FBD BE:

((ZMy=0: (24in) (256 % lbj ~(18in.) E, + (% in.] (2751b) = 0

E . =399.5 b, E,=4001b ~— <

From above, A .=4001b — 4
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FBD Pipe 2:
7'\ z220lb - x'
/ IF,=0: NG—%(zzolb)zo, N;=1321b
N\ ZF,=0: ND—%(22O Ib) =0, N,=1761b
¥
g!l
o, ‘
J LF,=0: Ng —%(220 Ib) -1321b =0, Np=2641b
X 4
| \ ZF, =0: NC—§(220 Ib) =0, No=1761b

(=Myz=0: (24in)E,—(32in) E, + (5in.) (264 Ib) = 0

4E, - 3E, =165 0
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FBD Frame With Pipes: Q ZMA: 0: (48 1n) Ey — (14 11’1) Ex+ (5 11’1) (264 lb)

—(35in.+45in.) (176 Ib) = 0 @)

176 16

solving with (1) above:

2
E,=355 b, E,=3561b | «

— 3F,=0:  A4,-308 lb—%(264 Ib) +§-2 (176 Ib) = 0

A,=3081b — <

I =F,=0: Ay+355§1b—%(264 lb)—§-2(176 Ib)=0

A,=8431 | «
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FBD AC:
=y
e[ ((=M,=0: (0.6 m) A, —(0.06m)(170 N) =0,
| | s
o6m | A,=17.00 N -«
| — 3F, = 0: —17N+§(170N)—cx=o, C,=133N
Y N e 17
r | -——Jg_
2 T
170N
i

—3F, =0: 133N—%(170N)+EX:0,

E,=17.00 N — <

((IMc=0:  (0.48 m)(17.00 N) +(0.90 m) E,

- (0.45m) (170 N) =0,
fE E,=759N! <

| [2F,=0:  4,-170N+759N=0,

| A,=941NT <«

e n fFA

w5l
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FBD Frame & pulley:

{‘b
>
A ]
~
W
"
¥
} _:f—’
] o
t
IR
®

240N

((ZMy=0: (0.6m) 4, —(0.075m)(240 N) =0,
A,=30.0N,4
[£F,=0: -300N+B,-240N=0,
B,=270 N |«

—=3%F,=0: -A+B,=0, A=B8

X

(EMp=0:  (0.200 m) 4,— (0.075 m) (240 N)
+(0.30m) (30N) =0
A,=450N-— <

From above A =B B, =450 N—4
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(@)
FBD Entire machine:

(=M, =0: (95in.) (16 kips) — (35 in.)(18 kips) + (145 in.) (2B)
—(170 in.) (50 kips) = 0,
B = 26.241 kips B = 26.2 kips | 4

[ =F,=0: ~16kips + 24 — 18 kips + 2(26.241 kips) — 50 kips = 0,

A =15.76 kips | «
®)
FBD Motor unit:
(ZM,=0:  (30in.)C,+ (85 in.)(52.482 kips) — (110 in.)(50 kips) = 0
C, =34.634 kips, C, =34.6 kips ~— 4
— ZF,=0:  D,—34.634 kips =0, D, =34.6 kips — 4
4

XF,=0: 52482 kips — 50 kips — D, =0,

D, =2.48 kips | «
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(a)
FBD Entire Machine:

/fkl/os Bz 1<rf;_s

BSu o — < 28 U

QZMA=O:

I =F, =o0:
where A and B are single
wheel forces
(b) (M, =0:
FBD Motor unit:
Ny l< |F$
‘;«-— by Lﬂ—’(—ac—ng'v\_
) T 2F, =0:
om ¥
sy J
S,
- 2 — 3F, =0:
Y 626t k
{ res
D, P

(145 in.) (2B) — (35 in.)(18 kips)

— (170 in.)(50 kips) = 0
2B = 62.966 kips, B =31.5kips | 4
24 + 62.966 kips — 18 kips — 50 kips = 0

24 = 5.034 kips, A =252 kips | 4

(85 in.)(62.966 kips) — (110 in.)(50 kips)
+(30in) C,=0, C,=4.9297 kips
C, = 4.93 kips — 4

—D, — 50 kips + 62.966 kips = 0
D, =12.97 kips i <

D,—~C,=0, D,=C,

D =493 kips — <
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(=M, =0: (0.625m)F —(0.75 m)(4 kN) - (1.25m)(3kN) =0

F, =108 kN —
— 3F,=0:  4,-108kN=0, A,=1080 kN ~—«
[2F,=0: 4,-4kN-3kN=0, A,=7.00kN [«

FBD BF: (I) FBD ABD: (II)
ZokN
/0. & N - B =
— - —
A DLE e &5 v
18y
~x
F |
L —
705 AN
I (=Mc=0: (0375m)(10.8kN)—(025m)B,=0, B, =162 kN, B, =16.20 kN -— <«

I: (=Mp=0: (025m)(10.8 kN +16.2kN)+ (0.5 m) B, — (1.00 m)(7.0 kN) =0,

B,=05kN, B,=500N + <
~—+=3F,=0: —10.8kN -1620 kN + D, =0, D, =27 kN, D, =27.0 kN— <
[2F,=0: 70kN-05kN-D,=0, D,=6.5kN, D, =6.50 kNt «
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FBD Frame:
Y
)

(=M, =0: (03m)D,=-(04m)(900N)=0, D, =1200 N

i D, =1.200 kN—~
P37 J,Cioo/\/ —~%F, =0: 1200kN - A4,=0, A, =1200kN, A, =1.200kN ~—
[SF,=0:  4,-900N=0 A,=900 N|

Note: AG is a two-force member.
(=M, =0: (0.2m)[B, - (0.4m)(900N)]=0, B,=1800N

FBD AC: 3
I =F, =o0: 900 N+ 1800 N =900 N = = Fy = 0
RV AP
5| F,; =3000N (F,; =2400N, F,; =1800 N
y: 8 B, o AG ( AGx AGy )
<o 3
oo T s2m e 4
L —+3F,=0: ——(3000N)—-1200 N+ B, =0, B, =3600N
. TFooN 5
G0N 23
=y On GBEH: G, =240 kN —, G,=1.800 kN |«
B,=3.60kN ~—,  B,=1800kN | 4
3
(ZMz=0: —(02 m)gFDHzo, Fpy=0
—~ ¥F,=0: 1200N-E, =0 E,=1200 N
I=F,=0: E,=0
FBD DF:
4~E, On GBEH: E, =1200 kN —, E,=0 4
H, =0, H =04
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FBD Frame:
2olb
F\‘“——""" ol
. 12 pane
ER—=— ¥
N7/ Lo
‘?:....«. f OM
Ir_.,__:-—__-:g)c ¥
B i R
| 172 5m |
A | -. .
jﬁ 1113.5 Lan
f-qf s——r b
D,
FBD DE:
- £ — Ex
Lin
X L
B »
™
. ’Q‘/
/7.5 e
—"L'—-}"B' ~
/63 /b
FBD ABC:
%)‘ A Qy
qac B ol e
..Q_-Q_
= ‘529, 75 /b
7.8 e
z;lb A

(=M =0: (6in)D,—(13.5in.)(481b) - (16.5in.) (20 1b)=0

D,=1631b
= 3F,=0: -A,+201b+481b+1631b=0

A4,=2311b

[2F,=0:  4,=0
(ZMp=0: (195in.)(1631b) - (6 in.) B,=0
B, =529.75 b

(M. =0: (45in)B,—(7.5in)(2311b)=0, B,=3851Ib
On ABC: B,=5301b —,  B,=385Ib,«
—+3F,=0: -2311b+529.751b - C, =0, C,=298.75 Ib
[2F,=0: C,-3851b=0, C,=3851b
On ABC: C,=2991b~—, C,=3851b ]«
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FBD Frame:
Y=
) e _‘_-'.‘e:a- =7
~ f//\ ' i =
4 _—18 b¥p € &,
i l ((IM;=0: (6in)(841b)—(42in)4,=0
A, il 4,=12.00 Ib
FBD CF: (I) FBD ABC: (II)
4
¥

L( =M,=0: (3.5in)C, +(7in)C,—(5in.)(841b)=0, C,+2C, =1201b
I: (=M, =0 (12in) C, - (3.5in.) C,— (12in.) (12 1b) = 0, 35C,—12C,=1441b
Solving: C.=60.632 b, C,=29.6841b
On ABC: C,=60.61b,— C,=2971b] «
II: —%F,=0: -B, +60.6321b=0, B, =60.632 Ib, B, =60.6Ib~—«
[ZF,=0: 121b+B,+29.6841b=0, B,=—41.6841b, B =4171b+ 4
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FBD Stool:

wrz

A B
0, 1T M—%— 0, TWHOM— 1 ]
~ ' =

o.75m

asamlj Ij
Hz7zN

W _L(s6kg) 9.81 % | = 27468 N
2 2 kg

(M ,=0: (0350 m) B,— (0.150 m)(274.68 N) =0,
B,=117.72N

(=M =0: (1.25m)(117.72 N) - (0.15 m)(% FFGJ =0

Fr=98.1J2 N
1
—+3F,=0: E,——(98.1N2)N=0, E,=981N — <
¥ x 5( )

} 1
=0 -E, + (98.W2 N) +117.72 N = 0

E,=21582N, E,=216N , 4
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FBD BC:
’4‘7
. | i £ Note that only one of the forces B, B, exists.
N Eg ‘
&1, \ \\ Z‘oa W , 1
AL (Mo =0: M.(B,orB,)-(0.15 m)ﬁszo
\\G\\
\ A
I V2 ,
A Frg = (mJ M (B, or B)) (1)
AU '
i s \\ 8’ . M. (B B
518, So we seek a maximum of C( ., or y)
L]
Uene ) where MC(By) =(0.125m) B,
FBD stool: M. (B,)=(0.175m) B,

w= (56 kg) (9.81 N/kg) = 549.36 N

consider contact at 4", A y= 0, either
(=M ;= (0.425 m) B, — (0.225 m) % =0
B,=0.26471 w, Mc(B,)=(0.03309 m) w (i)
or (M 4) = (0475 m) B, — (0.225 m) % =0

B, =(023684) w, M (B,)=(0.04145 m)w (ii)

’

consider contact at 4, A’y =0, either
(=M ,=0: (0.35m) B, —(0.15 m)% =0
B,=021429 w, M(B,)=(0.02678 m) w (iii)
or (=M, =0: (0.40 m) B, (0.15m) % =0

B,=0.1875w, M(B;)=(0.03281m)w (iv)

(@) The maximum is (ii), with contact at 4" and B, and <

LJ (0.04145 m) (549.36 N) =214.69 N,
0.15m

(b) FFG max — (

Froman=215NT 4
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Members FBDs:
lfééﬁas 2“‘:%
< —20ft - 2t <12 f —ole— 12 (>
1 e AR TR
/2.5 b ., o 3 2?4_,,,:@
A 7% "
)f %7
4, T 3
L( EM,=0: (12.8 ft)B,— (32 ft) B, — (20 ft)(14 kips) = 0
I:( EMo=0: (72 ft)B,+ (24 ft) B,— (12 ft)(21 kips) = 0
Solving: B, =27.5 kips, B, = 2.25 kips,
IL— 2XF.=0: A,—27.5kips =0, A, =27.5 kips, (a)
A =275 kips — <
[ SF,=0:  4,-14 kips — 2.25 kips = 0, 4,=16.25 kips, A,=16.25 kips | 4
(b) B, =27.5 kips ~— 4

B, = 2.25 kips | 4
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Member FBDs:
2tk ps I‘Aé/frs
< —2off — (zFt > | e f2fF sk sz EF :a‘l
I g B, |
‘T [} \ 7\—-#
Z2
2.5 ;
A AA
~X Q y
Ay T ks
I: (" IMo=0: (72 ft) B,— (24 ft) B,— (12 ft)(14 kips) = 0
L( =M,=0: (12.8 ft) B, + (32 ft) B, — (20 ft)(21 kips) = 0
Solving: B, = 28.75 kips, B,=1.675 kips,
I.— XZF.=0: A.,-28.75kips =0, A, =28.75 kips, (@)

A =288 kips — <

' SF =0: 4, 21kips +1.625 kips, 4, =19.375 kips ,

()

A,=19.38 kips | <
B, = 28.8 kips ~— 4

B, =1.625 kips | <
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FBD Frame:

el % (=M =0 (12in) D, - (28in)(4111b) = 0
< jad e (<
~y ~ = .
iz 1 2y ‘ D, =959 1b —
v 2=
2. T ' !
Qy e 228 >“(
FBD DF: Note that BF and CE are two-force members.
&
e CeSF=0: 9591+ 2E, -2 E 0
9594 D 3 s 5 17
12 in 22.5 L ﬂ/—'
: (Mp=0: (12 in.)(é FCEJ +(345 in.)(ﬁ FBFJ =0
2y 5 17
Solving: Fyr =357 1b,
[ 8 .
(=M =01: (225 1n.)[ﬁ(357 1b)} -(12in.) D, =0
D,=315lb[ so (a) D=10091b «18.18° «
(b) Fye=3571b T 4
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FBD Frame:

el m seie o (=M, =0: (12in)D, —(34.5in.)(274 1b) = 0
L A B 3

T ~ D, =787.75 Ib
12w 1A 1‘ e
~7 1 e
b, 3 i

Dx K d

Q}’ }-e.—— 2z,s‘w——-ﬁ
FBD DF:

fee 274 h
, / ’58;: L (=M, =0: (12 in.)(% FCEJ +(34.5 in.)(% Fyp — 274 lbj =0
Rty N <
B g 22.5 tan. r 4 15
—= XF,=0: 787.75lb+— Fop —— Fpp =0
> ’ 5 17
~7
Solving: Fgr = 684.251b,
[ 8 :
(=M, =0: (225 m.)[ﬁ(684.25 Ib) — 274 1b} ~(12in) D, =0
D, =90 Ib, so (a) D=7931b < 6.52° «
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Note that BE is a two force member

1

[ 3F, =0: fFBE—on
Fyp =5 P
(=M,=0: (04 m){% <\/§P)} +(0.1 m)[% (\EP)}
—aP+(03m)C=0
SO (a —=0.6m)P=(03m)C
since P>0and C>0, a—0.6m=>0
a>0.6m <
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Member FBDs:
4: ‘o . 3w D
4 A (aMy=00 (06m)EE, —(09m)[2E,g | =0
Ler Fra A ’ ' 5 cr ’ 5 DG
_”f»/—_/

£ R e L
. 1,:9“, (=M =0 —(03 m)%FCF +(0.6 m) ?FDG — (0.9 m)(800 N) =0

~7
Solving: Fer=9000 N, Fpe=6000 N
Fcr=9.00 kN C «

Fpc=600kNT «
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Member FBDs:
',Qx B D
/q O3 m ™ O b w T’
A ::'W
- - oo
~ 2, .
? (=M, =0:
= 3 :
£4 omm £ o3 4 0,2371 i
£,
= 0.5kN
((ZMy=0:
Solving:

(0.3 m)Fyr— (0.9 m) %FDG =0

—(0.3 m) Fyr + (0.6 m)?FDG— (0.9m)(0.8 kN)=0

Fpp = -3 kN,

SO

Fpe =—72kN

Fgr =T20kN T «

Fpg =3.00 kN C <
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Member FBDs:
A osm B o3, C "D
4 4 4
(=M, =0: (06 m)gFCH = (03 m) < Fpg =0
& H
£y o,;k/\!

(zMp=0: —(09 m)%FCH +(0.6 m)%FBG —(0.9m)(0.8 kN) =0

Solving: Fpe =6kN, Foy =3kN
S0 Fgs =6.00kN T 4

Fy =3.00 kKN C <
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Chapter 6, Solution 112.

Member FBDs:
£t Fee . Feo
! M
A 2 o = N2 jf
I a. ) s (= _Q,,L Cn 2 ~ | = 1
! . N |
| ’ Y 4 ~ |
i P £y & N
g ~ TR
I r
(IM;=0: 2aC,+aC,—aP=0 (Mg =0: 2aC,-aC, =0
P
Solving: C.=—, C =—
g T2 74
I — $F, =0: %FBG —C, =0, Fy;=+2C, = %P, Fys=0707 PT 4
[2F, =00 Fyp +%{%P]—P L_o F, =§, Fu=0250PT <
I:— IF,=0: C, - %FDG =0, Fpe=42C, = %P, Fpg =0.707 P T <4
[2F, =0: —g %(ﬁpjﬂvﬂ,:o, Fyy =L Fyy = 0250 PC <
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Chapter 6, Solution 113.

Note that, if we assume P is applied to BF, each individual member FBD
looks like:

2
=7 Fioad

Sy F;hon = 2Fiong 3

(by moment equations about S and L).

Labeling each interaction force with the letter corresponding to the joint
of application, we have:

2(P+E)
F=—"——"2=2B
3
g-C¢_2
302
c-8_4
32
2(P+E) Pt
so ———2=2B=6C=18E P+E=2TE E=—
3 26
4
S D:2E:£ <
13
4
A=2C=3E a="14
13
4
F=2p+ L F=9—P <
3 26 13
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Chapter 6, Solution 114.

E mniddd fe Note that, if we assume P is applied to EG, each individual member FBD
a L a. looks like
Z,:/E'f‘f' E r‘/jA ?L
SO 2Feq = 2Fgn = Friddie

Labeling each interaction force with the letter corresponding to the joint
of its application, we see that

B =24=2F
C=2B=2D
G=2C=2H

P+ F =2G(=4C =8B = 16F) = 2E

&
From P+F:16F,F:£ ) A=£ |
15 15
&
D:2_P <
15
&
H:ﬁ <
15
&
E:8_P <
15
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Chapter 6, Solution 115.

(a) Member FBDs:
e
A e 2o
A f 2a NG ] B x
X QA @ R
.\ | - <y
A~ 2 -
A.-\/ E ,’
L ~
FBDIL [2F,=0: B,=0 ( SMy=0:aF,=0 F=0
FBDL: (IM,=0: aF,-2aP=0 butF =0
so P=0 not rigid for P # 0 4
(b) Member FBDs:
P

HA)

% - ,}\:’ ’

Note: 7 unknowns (AX,Ay,Bx,By,Fl,FZ,C ) but only 6 independent equations.

System is statically indeterminate <«
System is, however, rigid 4
(c¢) FBD whole: FBD right:
. .
| 4
" a za. B Q‘/?,.
B
I
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2
FBD L (( £M, = 0: 5aB, - 2aP = 0 B :ng

TZFy=O:Ay—P+§P=O A =%PT

rBDI: (sM,=0: LB -9 —0 B, = 5B B, =2P —
¢ 2 x 2 y X y X
FBDI: — XF, =0: A, + B, =0 A =-B, A, =2P

A =2.09P ™ 16.70° 4
B =2.04P -~ 11.31° 4
System is rigid «
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Chapter 6, Solution 116.

Note: In all three cases, the right member has only three forces acting, two of which are parallel. Thus the
third force, at B, must be parallel to the link forces.

(a) FBD whole:

(=M, =0 -2aP —% %B =0 B =2.06P B = 2.06P ™. 14.04° «

~—+3F, =0: A -—B=0 A, =2P~—

{SF =0 4, -P+——B=0 A =§T A =2.06P .~ 14.04° 4

rigid 4
(b) FBD whole:
Ay
Since B passes through 4, ( XM, =2aP =0onlyifP =0
. no equilibrium if P # 0 not rigid 4
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(c) FBD whole:

P
A a//‘(
————— —
Ax B
f‘}’ Zoo 7
—
(SM,=0: 5a—B+>2 % B _24p=0 5-Yp B = 1.031P -~ 14.04° <
N AN 4
4
—~3F =0 A +——B=0 A =-P
V17
tsF =0 4 -P+——B=0 4, =p-2-3L A =1250P ™ 36.9° <

J17 Y 4 4

System is rigid 4
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Chapter 6, Solution 117.

(a) Member FBDs:

E P BY
> 5 e
4y e e
N 5 B,
Ax ﬁ Z
< A CYS > < JZ—
z, s

FBDI: (M, =0:aF, -2aP =0  F =2P|3F, =0A4,-P=0 A, =P
FBDIL: (( M, = 0: —aF, = 0 F,=0
—~3F. =0:B,+F =0, B,=—F =-2P  B_=2P —
[2F, =0:B,=0 so B=2P — 4
FBDI — 3F, =0: —A, —F,+F,=0 A =F,—F =0-2P A, =2P —
so A =224P 7 26.6° 4

Frame is rigid <

(b) FBD left: FBD whole:
i
L,
é;/ Q. - E —\éﬂ
ze - a/z
e —— ~3
iqx A _), ;'«m i
;.' 3:'
FBDL (=M, =0: 4P+ 9y -394 —0 4 —54 =—pP
20 2 2 Y y
FBDII: (( EM = 0: 3aP + ad, — Sad, = 0 A, ~54, =3P

This is impossible unless P = 0 .. notrigid <«

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
Elliot R. Eisenberg, William E. Clausen, David Mazurek, Phillip J. Cornwell
© 2007 The McGraw-Hill Companies.



COSMOS: Complete Online Solutions Manual Organization System

(c) Member FBDs:

P
. F za
’\.l
7 e .
D 2 7 By
I £,
FBDI: XF, =0:4-P =0
(=M, =0:aF -2a4=0  F =2P
A
FBDII: (( M, = 0: 2aC — aF; = 0 C="t=p

—3F, =0:F-F+B, =0

sk, =0:B8,+C=0

e

A=r|<
c=r!<
B=P 4

Frame is rigid
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[0.045 m +(0.30 m)sin 30°][ (400 N)sin30° |

COSMOS: Complete Online Solutions Manual Organization System

Chapter 6, Solution 118.

+[0.030 m +(0.30 m)cos30° ][ (400 N)cos30° |
5
EFBDJ = 0

j (0045 m)(

12
- (003 m)(EFBD
Fyp = 3097.64 N

FBD ABC:

Yoo N

FBD Blade

{hy

i(3097.64 N) - (400 N)sin30° -C, =0
C,=99139N ~—
12
—3(3097.64 N) - (400 N)cos30° -C,=0
C,=25129N
. 12
Vertical component at D = E(3097.64 N)
=286 kN <«
C=270kN 7 68.5° 4

(a)

()

g
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Chapter 6, Solution 119.

FBD Blade:

[2F, =0: 3kN- %FBD =0: Fp,=325kNC

I

2/
&
3kN
(=M =0: [0.045m + (0.3 m)sin30° | Psin30°
FBD ABC:
P +[0.030 m + (0.3 m)cos30° | Pcos 30°
A
S - (0.045 m)i(3.25 kN)
"?oﬁ( 13

-(0.03 m)%(3.25 kN)=0

1
0.04<m P =0.41968 kN

g, SO (a) P=420N <«

— ZF, =0: —(0.41968 kN)sin30° + %(3.25 kN)-C, =0
C, =1.04016 kN ~—
[2F, =0 —(0.41968 kN)cos30° + %(3.25 kN)-C, =0

C, =2.6365 kN |
s0 (b) C=2.83kN 7 68.5° «
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Chapter 6, Solution 120.

FBD Stamp D:
T 2F,=0: E-Fp,c0s20°=0, E=Fp, cos20°

-\.fz.D < 20 °

(=M, =0: (0.2 m)(sin30°)(Fpcos20°)

FBD ABC: + (0.2 m)(cos30°)(Fppsin20°)

. —[(0.2m)sin30° + (0.4 m)cos15° (250 N) = 0

Fyp =793.64 N C
250N
and, from above, E =(793.64 N)cos20°
(@) E=746N | <
— 3F,=0: 4, —(793.64 N)sin20° = 0
A, =271.44N —
[ SF, =0: A4, +(793.64 N)cos20° ~ 250 N =0
A, =49578 N |

so (b)) A=565N T 61.3° «
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Chapter 6, Solution 121.

FBD Stamp D:

Fay
~ 6!3 20 © 4 o
XF,=0: 900 N — Fp,cos20° =0, Fppn=9577716 N C
D
<—N
Goo A

(a)
FBD ABC:

(=M, =0: [(0.2 m)(sin30°) ](957.76 N)cos 20°
+[(0.2 m)(cos30°) ](957.76 N)sin 20°
—[(0.2 m)sin30° + (0.4 m)coslS"]P =0

P =301.70 N, P=302N , «

—= 3F, =0: 4, —(957.76 N)sin20° = 0
A, =32757TN —
[ SF, =0: -4, +(957.76 N)cos20° — 301.70 N = 0
A, =59830N |

SO A=682N Y 61.3°«d
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Chapter 6, Solution 122.

FBD ABC:

. >{\
{
X %

CDTTE G mm)sin 250

70 mm ‘

N2

. [(45 mm) sin25° — 10 mm}
100 mm

=5.1739°

0 =sin”

(=M =0: (70 mm)(110 N) - [(45 mm)sin25°] Fy;, cos 5.1739°
+ [(45 mm)cosZSc’]FBD sin5.1739° = 0
Fyp = 50450 N

—= TF,=0: (50450 N)cos5.1739° — (110 N)sin25° - C, = 0, C, = 45596 N

FBD CE:

—= SF,=0: 45596N-0=0

VESTIN | '
l T ® 0 =455.96 N, (@) Q=456N - «
N

£ X (b) Fyp=540NT 4
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Chapter 6, Solution 123.

Member FBDs:

p y (E + E) sin 60°
=tan  ——

AF + (E + BC — E)cowoo

_ (2.5 in. + 1 in.)sin 60°
4.5in.+ (1.5 in. + 2.5 in. — 1 in.) cos 60°

= tan

6 =26.802°

From FBD CDE:
Q M- =0: (7.5 in.)(20 lb) - (1 in.)FDF cos(30° - 26.802°) =0,

Fpp =1502341b C

— SF, =0: (150.234 Ib)cos(26.802°) — (20 Ib)sin 60° — C, =0,

C,=116.774 1b

T F,=0: (150.234 1b)sin 26.802° — (20 Ib)cos 60° — C,=0

C, =57.742 b

From FBD ABC:

(=M, =0: [(1.5in)sin60°]|B, +[(1.5in.)cos60°]B, —[(4 in.)sin60°|(116.774 Ib)

+[ (4 in.)cos 60°](57.742 Ib) = 0, V3B, +B,=385371b (1)

continued
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From FBD BFG:

((ZMg=0: —(1.5in.)[(150.234 Ib)sin 26.802° | + [ (1.5 in.)cos 30° ][ (150.234 Ib)cos 26.802° |

—[(1.5in.)cos30°| B, —[6 in. + (1.5 in.)sin30°|B, =0, /3B, — 9B, =96.775 Ib )
Solving (1) and (2): B, =243.32 b, B, =-36.0751b
—= IF, =0: 243.321b - (150.234 Ib)cos 26.802° — G, =0, G, =109.226 Ib ~—

=31. |
T 2F,=0: G, - (150.234 1b)sin 26.802° + 36.075 Ib = 0, G, =31.667 bT

On G, G=113.71b X 16.17° 4
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Chapter 6, Solution 124.

Member FBDs:

(ﬁ + E) sin 60°

=tan ——— __
AF + ABcos75° + (BC - CD)cos60°

| (2.5 in. + 1 in.)sin 60°
4.5 1in. + (1.5 in.)cos 75° + [(2.5 in.—1 in.)]cos 60°

=tan
/

6 =28.262°
©0° |

From FBD CDE:

(( EM=0:  (7.5in.)(20 Ib) — (1 in.) Fpyy cos (30° — 28.262°) = 0
Fpp =150.069 Ib
—=3F, =0: (150.069 Ib)c0s28.262° — (20 Ib)sin60° — C, = 0

C, =114.859 Ib

{27, =0:  (150.069 Ib)sin28.262° - (20 Ib)cos 60° — C, =
C, =61.058 Ib
From FBD ABC:
(=M, =0: [(1.5 in.)sin 75°JBX - [(1.5 in.)cos75°]By - [(1.5 in.)sin 75° + (2.5 in.)sin 60°](114.859 Ib)
+[(1.5n.)cos 75° + (2.5 in.)cos 60° ] (61.058 Ib) = 0

or 1.44889B, —0.38823B, =315.07 Ib (1)

continued
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From FBD BFG:

(=M =0: —(1.5in.)[(150.069 Ib)sin 28.262° | +[ (1.5 in.)cos15° ][ (150.069 Ib)cos 28.262°]

~[(1.5in.)cos15°|B, +[ (6 in.) + (1.5 in.)sin15° | B, = 0

or 1.448389B, —6.3882 B, =84.926 Ib ()
Solving (1) and (2): B, =227.74 b, B, =383581b
— XF, =0: 227.741b- (150.069 lb)COSZ8.262° -G, =0, G, =955601b ~—
[$F =0: G, —(150.069 Ib)sin28.262° + 38.358 1b = 0, G, =32.700 1b!
So force on G is G =101.81b ~X 18.89° «
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Chapter 6, Solution 125.

FBD Piston:
e fat=n

A

[ 5F,=0: 180 1b— Fycos20° =0, Fpp =191.5521b C

Fge  191.552°
sin 40° sin 40°

Fpe =191.552 1b

FBD A4B:

/l
(7552 /6 . (=M, =0: (6in.)(191.5521b)c0s30° — M =0

M =995 Ib-in. ) <
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Chapter 6, Solution 126.

(=M, =0: (6in)Fpccos30° - 660 Ib-in. = 0,

Fpe=1270171b T

FBD Piston:
Ler \A‘ 4
| *ZFy:O: 180 Ib — Fipcosg =0, FCEZISO(I; c
< cos
l‘ = x
T/A”o/é
FBD Joint C:
t 180 Ib . )
IF, = 0: cosg +(127.017 1b)sin30°  —Fyycosg =0,
cos ¢
I ch
# 127017 I Fepcosg =243.511b N

180 Ib

—= IF,=0: (127.017 Ib)cos30° — sing  —Fepsing =0

cos ¢
Fepsing =110.000 1b — (180 Ib)tan ¢ )
divide (2) by (1) tang = 0.45173 — 0.73919tan ¢
tan ¢ = 0.25974, ¢ =14.56° 4
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Chapter 6, Solution 127.

(a) FBD E:

F_DC
,’f}r\Ag ‘Gond — 3F.=0: Fpycosa—160 N =0, F, = 00N
cosax
Al _138.8 mm

where « = tan =22.823° so Fpp=17359NC

92.2 mm
FBD Joint D:
2 x!
Y 137.5mm — 18.8 mm
D e = tan™! =25.732°
S T - p 38.8 mm
k& 22.523°

/" ZF,=0: [Fgpcos(45°-25.732°)
—(173.59 N) cos(25.732° + 22.823°) = 0

Fp =121717N C

FBD BC:
1202/ 7N
/ (( =My =0: (0.045m)(121.717 N)sin45° M =0,
45C M
“E = ?—5{ M =3.873 N-m, M =387 N-m ) <
)l
(b) FBD E:
Fa:: — 2F, =0: Fppcosa—160 N =0, FDE=16ON

coso
7&;\ leoN

e T o
where o = tan"! 20 mm + 35.4 mm —26.4 mm —16.8584°
T A 92.2 mm + 27.8 mm —24.3 mm

s0 Fpy =167.185 N C

continued
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_127.8 mm — 24.3 mm
n

FBD Joint D: p=ta =7.5520°
26.4 mm

y= tan~! 20 mm + 35.4 mm —26.4 mm — 42363°
243 mm + 7.5 mm

/ ¥F;=0: (167.185 N)sin(16.8584° + 42.363°)

173,59 1N ~ Fepsin (90° —7.5520° —42.363°) = 0,

Fpp=223.07NC

FBD BC:

_135.4 mm
8 mm

o0 = tan =51.857°

I’ZMB =0: M —(0.045 m)(223.07 N)sin(90° —51.857° —7.5520°) = 0

N

M=512N-m 4
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Chapter 6, Solution 128.

(a) FBD BC:

F
SR
r 50 &

&
St

g~

&N 1

FBD Joint D:

FBD E:

(b) FBD BC:

.C
6
v e
EN
8y

(=M, =0: (0.045 m)Fp,sin45° —6.00 N-m = 0

F., =188.562 N C

o = tan~! 223 MM _ 95 6930

92.2 mm

~137.5 mm —18.8 mm

B = tan = 25.732°
38.8 mm
J/ SF,=0: (188.562 N)cos(45° —25.732°)
— Fpyc0s(22.823° + 25.732°) =0, Fp, =268.92 N C
SF, =0: (268.92 N)cos(22.823°) P =0,
P=248N ~ «
S = tan~! 224 MM _ 5y g570

mm

_127.8 mm — 24.3 mm
26.4 mm

B = tan =7.5520°

(=M =0: (0.045 m)F,sin(90° ~51.857° ~7.5510°) - 6.00 N-m = 0

Fyp =262.00 N C

continued
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120 mm + 35.4 mm — 26.4 mm
S, =7.5520°, y=tan"! =42.363°
FBD Joint D: / g 243 mm + 7.5 mm

_1 20 mm + 35.4 mm —-26.4 mm
92.2 mm + 27.8 mm — 24.3 mm

o = tan =16.8584°

/ SF;=0:  Fpysin(16.8584° + 42.363°)

—(262.00 N)sin (90° — 7.5520° — 42.363°) = 0,

Fpy =196.366 N C
FBD E:
— ¥F, =0: (196366 N)(cos16.8584°) — P =0,

! Bl AN P=1879N ~— <«
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Chapter 6, Solution 129.

Member FBDs:

BCD:  [XF,=0: B, =0
((=Mc=0: (0.128m)B, —(0.10 m)(80 N) =0, B,=625N
AB: (=M, =0: (0.15m)(62.5N)-M =0, M=938N-m ) «
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Chapter 6, Solution 130.

FBD BCD:
B
A ‘ d=024m&10M 61875 m
S i 0.128 m
[ 7 c)c o

& e T EFy =0: (80 N)Sil‘l450 _By =0
\ o, /L0 M
L i

B, =402 N

J

(=M =0: (0.100 m)(80 N)cos45°

+(0.1875 m)(80 N)sin45°
+(0.24 m)(4072 N)

~(0.128 m)B, =0

B, =233.13N
FBD AB:
L orEN
123
T o 23543 N
o
M (=M, =0: (0.2m)(4072 N) = (0.15m)(233.13N) = 0
de 2
P M=463N-m. ) <
=y
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Chapter 6, Solution 131.

FBD BD:

FBD AC:

SSLsHEN

6 = 90° —25° = 65°
(=M =0: [2(0.2m)cos25°|Dsin65° —15 N-m =0

D =45.654 N

(=M, =0 M, =(02m)(45.654 N)=0

M,=913Nm ) <«
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Chapter 6, Solution 132.

FBD BD:

FBD AC:

(=M =0: [2(02m)cos25°]C ~15 N-m =0

C=41377T N

(swv,=0. M, —(0.2 m)(41.377 N)sin65° = 0

™ 377N M,=750N-m ) <
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Chapter 6, Solution 133.

FBD Member CD:

8oiv
Noting that B is Perpendicular to CD,

D), =138.564 Ib

FBD Machine:

10 in.

00

80 b QZMA=O:

138,564 1\

— " (138.564 Ib) - M =0,
sin

M =2771.3 1b-in.

/ ZF,=0: D,sin30° - (80 Ib)cos30° = 0,

M =277 kip-in. ) «
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Chapter 6, Solution 134.

FBD CD:

Since Bis L to CD
/ ZF,=0: D, sin30° - (80 Ib)cos30° =0

D), =138.564 Ib

FBD Whole:
> 80 ib
] T 20°
a 128.564 |,
B b—-—>
, C/V a =10 in. — (8 in.)cos30° = 3.07180 in.
[a 1Y
30° 8in.
A in. b=—2  —532051in.
" tan 30°
| Ax d =b—4in. =1.32051in.
A
Ay . .
- Al (=M, =0: (10in.)(80 Ib) + (1.32051 in.)(138.564 Ib) =M =0

M=9831b-in. ) <«
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Chapter 6, Solution 135.

FBD ABD:
First note, by inspection, that P = W =250 Ib.
Note: that BC is a two-force member
4 i !
e — & %3%
- _ 1 (=M, =0 (5 in.)%FBC +(3 in.)ﬁFBC ~(9in.)(250 Ib) = 0

Fee =125J10 b T

= SF.=0: D —i(us\/ﬁlb):o

X \/ﬁ

D, =3751b —

fsF =0: 2501 —L(lzsﬂ Ib) - D, =0

J1o

D, =1251b ,

(note, that D, =125 1b is evident by symmetry of the barrel)

so D=3951b < 18.43° 4
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Chapter 6, Solution 136.

FBD whole:
A Emm Ao T > B
Ao -
N
x\
FBD ADF:
A 22,5 kN
TSRS o — e 15t g
I
K st ng
T > D
P
78 mnna
L £
f;’ E\/

By symmetry A = B = 22.5kN |

(=M, =0: (75 mm)CD — (100 mm)(22.5kN) = 0

CD =30 kN ~— <
—3F,=0. F,-CD=0 F,=CD=30kN
[$F, =00 225kN-F,=0 F,=225kN

so F =375kN ~X 36.9° «
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Chapter 6, Solution 137.

FBD Joint 4:

Ty _To _21kN
17 17 30

Ty=T.=1.19 kN

FBD BF and CF w/cables to A4:

< \ 2 kAl By symmetry E . =F,=1.05kN
4_1/ \/ /_> and E,=F,
FBD Machine:
By symmetry H,=1=105kN
and H =1,

(ZMp=0: (0.075m)F,-(0.08 m) (1.05 kN)

15

= (015 m) = (119 kN)

8

= (016 m) = (119 kN) =0

F,=448 kN

(EM;=0: (0.075 m) (4.48kN) + (0.08 m) (1.05 kN)
+(0.02 m) (1.05 kN) = (0.15 m) H = 0

H,=294kN
TZFyzo: 294kN -G, + 448 kN =0, G,=742kN
—3XF.=0: -1.05kN+G +1.05kN=0, G.=0
SO H=3.12 kN >x70.3° <
G =742kN |«
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Chapter 6, Solution 138.

FBD Machine:
T e b

By inspection, P =W =110 Ib,

By symmetry:

4

(ZMy,=0: (25 in.)[

Fr=209.69 Ib,

H,=1,
[sF,=0. 1101 -

5[5

—~3%F,=0: 209.69 b - % (

H,=1,

2H,=0, H,=1,=55Ib,

b

By symmetry: Fep=Fpp
['sF,=0: 1101b—2(% FCE]:O, FCE:FBD:%le

ﬂ11;]} +(17 in.) F (ﬂ lbﬂ
508
—(4in) Frg=0
% lbj -H,=0

H,=168.440 Ib

SO H=177.21b."18.08° 4
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Chapter 6, Solution 139.

FBD top handle:

Goli
oo T— Az ? Note CD and DE are two-force members
Ay L : —
/,5'»:\ e A a//
i 4
Lep

%

(SM,=0: (4in)—= Fop—(15in) —= Fp— (132 in.) (90 1b) = 0

Jo1 Jo61
Fep=T721/611b
By symmetry: Fop=Fp=72 J61 1b
FBD Joint D:

YZr I
IRTE B sE -0 D—zi(nﬁlb):o, D=7201b 4

Je1
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Chapter 6, Solution 140.

FBD top handle:

By symmetry the horizontal force at ' must be zero

—+ ¥F,=0: D,=0

((ZM;=0: (0.015m) F,—(0.185m)(135 N)=0

D,=1665 N

FBD ABD:

. BT (ZMyz=0: (40 mm) (1665 N) - (30 mm) A4 =0
< 30hpr = Ao b A=2220 N
. 5 bl A=222kN <
el
Foe
A
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Chapter 6, Solution 141.

FBD cutter AC:
(=Mc=0: (32mm)1.5KN - (28 mm)4, — (10 mm)4, = 0

1SkN 104, + 28(%ij = 48 kN

N
€ 28— 3 2 mm

A, =1.42466 kN

4, =1.20548 kN

FBD handle4D: =~ (=M, =0: (15 mm)(1.20548 kN) — (5 mm)(1.42466 kN)
Ay 1 A2 kA
v ~(0mmP =0
i N P =0.1566 kN = 156.6 N 4
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Chapter 6, Solution 142.

FBD CD:

_1 0.85in. — 0.3 in.
2.6 in. — 1.3 in.

6 = tan =22.932°

(=Mp=0: (3.4in.)(30 Ib) - (0.8 in.) F,(5in 22.932°

+(0.3in.) F e cos 22.932°=0
F,c=2879.6 b

—=2F =0: (2879.6 lb)cos22.932°= 0, D, =2652.01b

D, -
[ 2F,=0: D, —(2879.6 Ib)sin 22.932°+ 30 Ib = 0,

D, =1092.00 Ib

(ZMy=0: (2.6in)F +(0.21in.)(1092.00 Ib)

—(0.85in.)(2652.0 Ib) = 0

162,075 F=7831b <«

(092,005
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Chapter 6, Solution 143.

FBD Joint B:

a =tan”! i =5.7106°
10

O ZF.=0: Fpecos(30°+5.7106°) — (54 Ib)cos 30°= 0
Fge =575951b T

By symmetry: Frp=57.5951b
FBD Joint C: / $F.=0: 2(57.595 Ib)sin(5.7106°) — P = 0
s7s5s5 /b
P=11.4618 I

S0 P=11.461b 37300° 4
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Chapter 6, Solution 144.

FBD BC:
S
C\ L
4 . .
. ((=My=0: (lin)C,~(2.65in.) (270 1b) =0
8 | v, C,=71551b
A Bx
2.65in.
2761 =

(EMc=0: (3.5in.) P —(0.75 in.) Fpy cos 40°
+ (0.65 in.) Fppsin 40°=0
Fpp=22333 P

—~3F,=0: C,—(22.333 P) cos 40°+ P sin 30° = 0

P =43.0811b

P=43.11b£60.0° <
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Chapter 6, Solution 145.

FBD Handles:

3922.84 N

(=M =0: —aB,+b (100 N -100 N)=0

B.=0

(=M,=0: (28 mm) B, - (110 mm) (100 N) =0
B, =392.86 N

(=M, =0: (40 mm)(392.86 N) - (30 mm) E = 0

E=52381N E=524N <
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Chapter 6, Solution 146.

SFpD i

(L =Mp=0: (746 mm) C— (640 mm) (0.25 kN) = 0

C
SM = 0: (38 mm) F — (47 mm) [% (% kNH

F=28.82 kN 4
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Chapter 6, Solution 147.

FBD Boom with bucket and man:

_y 3ft+(6ft)sin 35°

6 = tan
(6 ft) cos 35°—-1.5ft

= 62.070°

(=M = 0: [(6 ft) cos 35°] (Fyp sin 62.070°)
— [ (6 ft) sin 35°] (F, cos 62.070°)
— [(9ft) cos 35°] (1400 Ib) — [ (20 ft) cos 35°] (450 Ib) = 0

Fpn=17693 1b, Fyp=6.48 kips < 62.1° 4
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Chapter 6, Solution 148.

FBD AED:
Ay
/soll p Ay
T -~
’ 1+ 7 (@ (( =M, =0: (36in.)(1500 Ib) - (25 in.) F =0,
T Ul = F=21601b
v R
T L £ [2F,=0: 4,-15001b=0,  4,=15001b
l
| _3IF,=0: 4,-21601b=0,  A4,=21601b
<~ Z6in >

FBD Entire machine:

(ZMyz=0: (84in.) (1500 Ib) - (25 in.) G, =0,
G, = 5040 Ib

(=Mc=0: (24in)(G,+1500 Ib)

FBD AG: —(12.5in.) (5040 Ib — 2160 Ib) = 0,
1$0 b Gy =0 4
20lb Q.
o \\\\\L ' 5 () =F,=0: C,~15001b+0=0,
i ~o 14 C,=1500 Ib
i@ I ‘ \TAG_ soenll Y
e R — $F, =0: C,—21601b-50401b=0,
C,=7200 Ib
so on BCF, C,=7.20 kips ~—, C,=1.500 kips , 4
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Chapter 6, Solution 149.

FBD boom:

W = (?yo#‘Jj(t;.pg) = 138 sy

Note:

(@)

(b)

1

On boom:

On carriage:

XF,

1 (3.2sin24°—1) m

0 = tan~
(3.200524° - 0.6) m
0 = 44.73°
(=M, =0: [(6.4m)cos24°](2.3544 kN)

~[(3.2m) cos 24° ] B sin44.73°

+[(3.2m) sin 24° | Bcos 44.73° = 0

B =12.153 kN B =12.15kN ™ 44.7° 4

—= 3IF, = 0: 4, — (12.153 kN)cos44.73° = 0

A, =8.633kN —

=0: —2.3544 kN + (12.153kN)sin44.73° - 4, = 0
A, =6.198KkN |

A =10.63kN ~x 35.7°
A =10.63kN ™. 35.7° 4
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Chapter 6, Solution 150.

FBD Bucket (one side):

(a)
((=M,=0: (0.8 m)(2.4525kN)~(0.5m) F5 =0
F,3=3.924 kN
w = (250 kg) (9.81 N/kg) = 2452.5 N = 2.4525 kN

FBD link BE:

3929 AN C

'Q_—ﬁ\_‘_'_r 80

& 11 47 IM=0: (0.68 m)(3.924 kN) — (0.54 m) 39 Fo
L
52 c 39
37 +(0.35 m) [EFCD] =0, F.p=7.682kN

ECD 80.5Y m

Fep=7.68kN C <
] —
— £

=y
(b)
FBD Entire linkage: (=Mg=0: (2.5m) (24525 kN)
2.5m —.. 1 1
j # (02 m) = Fy = (06 m) = Foyy =0,

Fpy = 21.677 kN, Fry=21.7kN C <
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Chapter 6, Solution 151.

FBD Central Gear:
By symmetry: Fi=F,=F,=F

(=M,=0: 3(r,F)-15N-m=0, F==Nm
A

(=M =0 rg(F-F)=0, Fy=F
\ZF, =0: Cy=0
J3F,=0: C,-2F =0, C, =2F

Gears B and D are analogous, each having a central force of 2F

(=M, =0: 75N-m—3(r,+r5)2F =0

25N-m —(r, + rB)EN-m =0

Ty
}‘A+VB:2‘5=1+F_B’ rB=l.5rA
T4 T4
FBD Outer gear: Since 7, =24 mm, (a) ry =36.0 mm <

(=M, =0: 3(r,+2r)F =My =0

5N-m
mm

3(24 mm + 72 mm) -M;=0

(b) M; =600N-m ) <
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Chapter 6, Solution 152.

FBD Gear A: looking from C

(a)
M,=15b-ft  r,=4in
(=M,=0: M,-Pr,=0 p=s_1801in.
ry 4 in.
P=450b
FBD Gear B: looking from F
VAL
! > E = ‘/5‘/4
(=Mz =0 My-rP=0
z B, My = 1P = (2.5in.)(45 Ib) = 112.5 Ib-in. )
e, M, = 112.5 Ib-in. i«
FBD ABC: looking down
' Zl'm B §llm - M, (b)
[ ¥ Tx e . _ . _ _
T . (=Myz=0: (2in)(451b)-(5in)C=0 C=181b k
' |ZF. =0: 451b-B+181b=0 B=-631b k
FBD BEG:
By analogy, using FBD DEF E=631bk F=181bk
71 — -0 _ —
T SF,=0: G +631b-631b=0
C (Ag——
G, =0
/71b
FIT™ [2F, =0 G, =0
(=Mz=0 Mg —(65in)(631b) =0
2 _H ,;,x*'if:?
ﬁ; Mg = (410 Ib-in.)i <
My
1y
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FBD CFH:
Y; _ SF=0: H,=H, =0
| A s
évi’ih Q Z‘MH = O
Elda—y  &3lb
My =—(6.5in.)(18 Ib)
=—-117 Ib-in.
g G
N I 5 %Z . .
\T/’Me Mg = —(117.0 Ib-in.)i <«
&y
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Chapter 6, Solution 153.

Note: The couples exerted by the two yokes on the crosspiece must be equal and opposite. Since neither yoke

can exert a couple along the arm of the crosspiece it contacts, these equal and opposite couples must be
normal to the plane of the crosspiece.

If the crosspiece arm attached to shaft CF is horizontal, the plane of the crosspiece is normal to shaft AC, so
couple M- is along AC.

FBDs shafts with yokes:

(’z(ouj') f v D NZY 2 5]
B Cr : __)Q—é"‘;(

x he
/g‘/ Dyfout) Eofout)
M, &y

(@) FBD CDE: < =M, = 0: M c0s30° =50 N-m = 0 M. =57.735N-m
FBD BC: SM, =0: M, — M, =0 M, =577N-m <4

®) IM¢ = 0: M i’ +(0.5m)B, j - (0.5m)B,k =0 B=04
SF=0: B+C=0 so C=0

FBD CDF: M, =0: —(0.6m)E, +(57.735 N-m)sin30° = 0

E, =48.1N k
SF,=0: E, =0
IMp, =0: (0.6m)E, =0 E =0 so E = (48.1N)k «
SF=0: £ +D+E=0 D=-E=—(48.1N)k «
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Chapter 6, Solution 154.

Note: The couples exerted by the two yokes on the crosspiece must be equal and opposite. Since neither yoke

can exert a couple along the arm of the crosspiece it contacts, these equal and opposite couples must be
normal to the plane of the crosspiece.

If the crosspiece arm attached to CF is vertical, the plane of the crosspiece is normal to CF, so the couple M,
is along CF.

v Y
r 1 E
& z ¢y B, =Y
» __ﬁ’rx/ . “/_‘f‘f_________ ) A R 3 _‘_“:52‘/[/,”'1_
L S(:‘LC/_C’, P Pelowl) & Leut)
Culin)
(@) FBD CDE: — XM, =0: M, —50N-m =0 My =50N-m

FBD BC: \{ ¥M, =0: M, —Mocos30°=0 M, = (50 N-m)cos30°
M, =433N-m <«

(b) 3 EMey = 0: Mcsin30°+(0.5m)B, =0 B, = —%ﬂ =-50N
Do m

(=M =0: —(0.5m)B, =0 B, =0 so B=—(50.0N)k 4
SF=0:B+C=0 C=-B so  C=(50N)konBC
FBD CDE: 1 =M, = 0: —(04m)C, - (0.6m)E, =0  E, =—(50 N)(ij = 333N
(=Mp, =0: E, =0
—~3F, =0: E, =0 so E=—(333N) k «

SF=0: C+D+E=0  —(50N)k+D—-(333N) k=0

D =(833N) k «
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Chapter 6, Solution 155.

FBD Joint A4:

(155l )

By inspection of FBD of entire device, F, = w =1500 Ib

By symmetry, Fp = Fc

[ XF, =0: 1500 1b - 2(%1%] F,e=7504/5 Ib

— 3F,=0: D,-F, - i(750£ Ib) =0,
5

D, - F, =1500 Ib (1)
1
{=F,=0: F,-D, +$(750\/§ Ib) =
D,~F,=7501b 2)

(=M, =0: (46 ﬁ){f(%o\f lb)} +(0.6 ft){%(750\/§ lb)}

—(1ft)F, - (3.6 ft)F, =0,

36 F, +F,=43501b 3)
By symmetry: E. =D, E, =D, ), (5)
w
H,=J,===7501b, H,=7501b | «
Q IMp=0: (3 ft)Ey - (3.6 ft)Ex - (l ft)Hy + (0.6 ft)(750 lb) =0

36Ex - 3Ey + Hy =450 1b (6)

—+ ¥F,=0: D,+F,-H_ =0, o
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Solving Eqns, (1)—(7), on EFH

F,=5401b — <
F,=24101b | <
E, =20401b — «
E,=31601b | <
H, =25801b ~— <

H, =7501b | <
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Chapter 6, Solution 156.

FBD Truss:

F, =9 kips T
E, =9 kips i
E, =8 kips ~—

Fzr = 8.00 kips T 4

A B
4 kips . .
] o Q M = 0: (9 ft)F, - (6.75 ft)(4 kips) — (13.5 ft)(4 kips) = 0
5 t
C i
I}kipx
6.75 ft tZF, =0:-E, +9kips = 0
x F . .
<! , — XF, =0:-E_ +4kips + 4 kips = 0
— f— F . . ..
Ly v ok ~Y By inspection of joint £:
Joint FBDs:
Joint F: By inspection of joint 5B:

— XF, = 0: %FCF —8kips =0

[ XF, = 0: Fyp —2(10 kips) = 0

— XF,. = 0: 4 kips —%(10 kips) + Fgpy = 0

Foy=04

Fp =10.00 kips C <«

Fpp = 6.00 kips T «

Fy = 4.00 kips T <
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! IF, = 0: Fyc — 9 kips + %(10 kips) = 0

Joint 4: 4
—»ZFX=0:4kips—gFAD=O F,p =5.00kips C 4
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Chapter 6, Solution 157.

FBD Truss:
0.3 kip
1 kip ‘L
R N ne (L EM, = 0: (6 1) 6L, — 3(0.5 kip) — 2(1kip) - (1 kip) | = 0
l / N/\ 43 gt
0.5 kip ,// >c \,\~ ] 3 ft .
= SN bt L, = 0.75kip |
. AT K L‘_LSR
Ax
~ s }5—7 Inspection of joints X, J, and /, in order, shows that Fyp =04
6ft ' 6ft ' 6ft ' 6ft ' 6ft ' 6ft '
Fy =04
Fy =04

Joint FBDs:

and that Fix = Fgps Fyy = Fyp and Fgp = Fie

0.75  E, _Fy

F, =21213kips  F, =2.12kips C 4

NN
Fy, =1.6771kips Fy =1.677kips T 4
and, from above: Fy; =2.12kips C 4
Fra

20213 bips o SF. = 002 (F. + Fop ) — ——(2.1213 kips) = 0
P x N2

Feu Frr
1 1
XF, =0: —=(Fsy + Fpy ) + —=(2.1213 kips) = 0
T y 5 ( GH FH) \/5( p )
Solving: Fry = 2.516 kips Fry =2.52kips C 4
Fg = —0.8383 kips Fgy = 0.838kips T 4
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2

NG

— XF, = 0:

‘ SF, = 0: Fpg — 0.5 kip +
2,574 /eyo.s

J5

(Fpr —2.516 kips) = 0

(2)(2.516 kips) = 0
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Chapter 6, Solution 158.

FBD Truss:

ot

ST (=M, = 0: (10m)G, — (7.5 m)(80 kN)

~ (8 m)(30kN) = 0

4 - G, =84kN |
N

% s = SF. =0:-F, +30kN = 0 F, =30 kN ~—

A AR
5 Joswle s ““’l‘zw"t [ ZF, =0: F, + 84 kN - 80 kN = 0 F, = 4kN |

Ly ¥

By inspection of joint G: Frg =04
Joint FBDs: 84;‘N = 5%51 = 5% =10.5kN Fop =82.0kN T «

F, =19.01kN T <

5

2 6
F, =0:—=F,, + —(82.0kN)—-80kN =0
T ¥ \/g AE \/a( )
52,0 kN F,p =19.01312
‘6
5
S0 kM — XF, = 0: -F), —L(19.013 kN) +

J5

Fpp = 43.99kN

——(82.0kN) =0

Je1

Fpp = 440kN T <«
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0

A
72| . =
e () \i . "ZFxZO:LFDF—:;OkN:O
fﬂg %! Ao bS5 2N \/g
!
¥ q.013 kN
i I7.018 Fpp = 67.082 kN
2
. Eor SF, = 0: ——(67.082kN) — F,, —4 kN =0
[/_BF er T y \/g( ) BF
2
/1 FBF = 56.00 kN
e}
’.f
30 kN 5 5
— 2F, =0:30kN+ ——=Fy, ———F 5 =
61 29

[ XF, = 0: 56 kN -

Solving:

TZFy:

6
0: ﬁ(

42.

6 3
2 Fyy ———F,p =
/61 BD /29 AB

Fyp, = 42.956 kN

F,p = 61.929 kN

2

0

Fpp = 67.1kN T <

Fge = 56.0kN C «

Fyp = 43.0kN T «

Fu; =61.9KN C 4

956 N) + ——=(F,, — 67.082N) = 0

5

F,, = 30.157 kN

F, =302N T <4
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Chapter 6, Solution 159.

FBD Truss:

74 F'/ 3 —= 3F. =0:A, =0
5 F D VI(/ l et
P )
Ax A BT ?J_
|

PR T R T T By load symmetry, A, =1, =8 kips |
Iﬁv &
FBD Section:

apn (=M, =0: (7 ft)(2 kips — 8 kips) + (3 ft)(Fg ) = 0

Fqi = 14 kips Fop =14.00 kips T 4

Q My =0: (7 ft)[1(4 kips) + 2(2 kips — 8 kips)]
(4.5 ft) ! Fpr =0
J51.25
Fop = S—Vils'zs Kips Fyp = 12.73 kips C 4
[ F, = 0:8 kips — 2 kips — 4 kips + 15 85125, 3

S——2_F . =0
5125 45 BSTsgioE

Fpp = —1.692 kips Fpp =1.692 kips C 4
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Chapter 6, Solution 160.

FBD Section:

p - 5kn
—— e AR @/IN
I N 'ﬂF\‘ B ‘,7 ,g/\[
\ ~AG ~Ja7 .
S 3 1< Note: BG = ﬁ(2.7 m) =1.89 m
! La . 120

(M, =0: (27m)Fy —(3.6m)(8kN) - (7.8 m)(8 kN) — (12 m)(4 kN) = 0
Frg = 51.56 kN Frg = 51.6kN C <

(=Mg=0: (1.89 m)(%FABJ —(42m)(8kN) — (8.4 m)(4kN) = 0

F,z = 3644 kN Fu =364kN T <«

(SMp=0: (42m)(SkN)+ (8.4 m)(8 kN) - (84 m)(%FAGJ _0 F=200kN T 4
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Chapter 6, Solution 161.

FBD Truss:

(=M, =o0:

(18 ft)(2 kips) + (12 ft)(4.5 kips) — (36 ft) F,r = 0

K, = 4.5kips —

X

a4y
9ft , 9ft , Oft | 9ft
1A Bl cl D] El)
A, K
* o 12 ft
=1~ ZHEN -
F AN AR // ]‘%
"G/ \I,
- = 19 ft
<. K L M| N O
Vv =zkips YO = 2 kips
(=M, =0 (24 f)K, — (18 ft)(2 kips) — (36 ft)(2 kips) = 0
FBD Section:
Pocgd o 3 Fgf
IAF
- fFrs A/:G/" A{T/fl f}f
F ~ r S J
12 Ff
PRI L
7 ; 7Z/<|Ib$ 2k rps
e s —]

(=M =0: (12 ft)(4.5kips) - (18 ft)(2 kips) - (36 £t)(2 kips) + (36 ft) Fy; =0

Fy; = 1500 kips T «

F,r =250kips T <
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Chapter 6, Solution 162.

FBD Frame:
[
/ o bt
/ /s ks
//// é/(\f
B e (M =0: (108ft)A4, — (12 ft)(4.5 kips) = 0
J A
af Gy A, = 5.00 kips | <
DAx 7 F
T 105 1 — F, —+~3F,=0: —A, +45kips = 0
A -
A, = 4.50 kips ~— <«
FBD member ABC:
AT &
/
J G
/ 2 bk
/ Note: BE is a two-force member
// . ((IMo=0: (12 ft)Fy + (108 ft)(5 kips) — (18 ft)(4.5 kips) = 0
/ / g L0 Fp, = 2.25 kips —
why Jo Sl — b —~ 3F, =0: C, +225kips — 4.5 kips = 0
Ships C, = 2.25 kips — <
& .
XF, = 0: C, —5kips =0

C, = 5.00 kips | <
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Chapter 6, Solution 163.

FBD Frame:
5,4 45 3
. {““ﬂ“" (EMy=0: (375in)B, +(8.75in.)(751b) = 0
T P ‘}"—_\
B, =1751b B, =175.01b ~— <«
~—~3F, =0 E,-B =0 E, =17501b — <«

1

SF,=0: E,+B,-751b=0

FBD member ACE:
B,=75b-E,
45—l 75 1B

72810

T ‘ &,

I 1N
2,95 &y

l B AP A (M =0 —(1.25in)(751b) + (3.75in.)(175 Ib) — (4.5 in.) E, = 0

4
e, E, =12500b | <
Thus B, =75b-1251b = =50 b

B, =50.00b | «
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Chapter 6, Solution 164.

FBD Frame:

vo E,
L Q
150 mm 150 mm—vl

100 mm

FBD member BF:

=
> Dx =8O N

$3 N
Gex T/| I~
e % Y
B ==
\E—./S’m e ASm

(=Mp =0:

P=15N, Q=65N|

E,=12(P+Q)=100N ~— (b)

(025m)(P+Q)—(.15m)(P+ Q) - (0.08m)E, =0
E, =100.0N ~— <«
D, =100N —

D, =100.0N — <

D, =200N | <

~—=3F,=0: D, -E =0=D,-100 N

(@)
[2F,=0: E,-D,-2P-20=0
E,=D,+2(P+Q)=D,+160N
((=Mc=0: (0.15m)(65N) - (0.1 m)D, —(0.04 m)(100 N)
—(0.25m)(15N) =0

D, =20N (@)

Fromabove ~ E, =20N+160N =180N (b) E, =180.0N | «
—=3F,=0: -C,+100N=0
(@)

1

ZFy =0:

(a)

C, =1000N ~— <

~65N+C, ~20N-15N =0

C, =1000N | «
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Chapter 6, Solution 165.

Member FBDs:

(Mo =0:  R(Fypsin30°)
—[R(1 - c0s30°)] (200 N) = R( 100 N) = 0
Fgp =253.6N  (b) Fgp =254N T <

—2F. =0 -C.+ (253.6 N)cos30° =0

C, =2196N ~—

4 A [=F, =0: €, +(253.6N) sin30° - 200N -~ 100 N = 0
wy
S Ay C,=1732N | (¢) so C=280N ™. 383°«
II o R L
020 TP
2278

FBDII: (M, =0:  aP - a[(253.6 N)cos30°| =0
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Chapter 6, Solution 166.

FBD jaw AB:
—=3F, =0:B,=0
(Mg =0: (0.01m)G—(0.03m)4 =0
4=
3
8y X
44 05 m Lo1m SF,=0: A+G-B,=0
¥
d —> B
i A 4G
B, =4+G=—
] . 3
FBD handle ACE:
. G
By symmetry and FBD jaw DE: D = 4 = ?,Ex =B.=0,
E -8 -2
. o
240N Q-G/ﬂ
T
kf\ ¢y ((=Mc=0:  (0.105m)(240 N) + (0.015 m)g - (0.015 m)% =0
K?x =O
=
QT £, 1/ G =1680N 4

,O?’A v
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Chapter 6, Solution 167.

Note: By symmetry the vertical components of pin forces C and D are

Zero.
FBD handle ACF: (not to scale)
A, .
IF, =0 4,=0
r\’ My =0: (13.5 in.)(20 lb) - (1.5 in.)Ax =0 4, =1801b
c
- — XF_=0: C—Ax—201b=0C=(180+20)1b:2001b

T /\ £ (=M, =0:  (9in)E —(3in.)(180Ib) = 0

é;/f.v
VLY o oac-mmh E=6001b 4
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