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Chapter 7, Solution 1.

N EIM, =0
FBD FRAME:

h— 0.2wm + 0.2w
O "G

F . D, =1200N —
OC.\5m /

(0.3 m)D, - (0.4m)(900 N)=0

o C
Ay AA ) ¢
A 4oo N
O.3m JH
Pr y 2 E

o
n
/
[ —
T
my

FBD JEHDF: — 3. =0 1200 N+ ¥ =0

%E V =-1200 N
[2F,=0: F=0

4}
| I N

0.15m =M, =0: (0.15m)(1200 N) - M =0
€
Jr: D : M =+180 N-m
1200 N [
Thus, (on JE) F=0«
“H V=1200N ~— <

M=180.0N'm ) «
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Chapter 7, Solution 2.

(=M, =0: (0.95m)(480 N)—(0.25m)D, =0,

FBD FRAME:
D, = 1824 N ~—

12y
Ax B
Cvson | ZF, =00 A, + D, +480N=0 (1)

A 1 y
25m
D T / c F
At—bZIu« *lﬁ.Lﬂ« qL,z!m +,zm a’
~Y

Ry

FBD ABC: Note: BE is a two-force member
t, ( =My =0: (0.75m)4, =0 A, =0
, 8
Ax ’ go 5 Then, from (1) above, D, =—-480N
O: L5 m
- ) D, =480 N |
A BE
£y
— 3F. =0: F-1824N=0 F=1824kN — <«
FBD sect. DJ: [2F,=0:  -480N-¥=0 V =—480 N
IF2¢N 015w 2 V=430 N | «
$ b‘%l ; > £
J (=M, =0: M +(0.25m)(480 N) =0
v
4 ~ M = =120 N-m M=1200N-m ) <

4SoN
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Chapter 7, Solution 3.

FBD sect. CJ:
1267z N

c

FoVLN

o, /om

O5m X

FBD CEF:
Ly
Z“‘—*! ¢ Ar ,EDE
=X 52 mm
2o0 mm Gowmm
T e |

1
—_ (180N C. =902 N —
\/5( ) x

— SF,=0: C, -
(=M =0: (02m)C, —(0.05 m)(90v2 N)
~(0.15m +0.08 m)(180 N) = 0

C,=126J2 N |

— XF,.=0: 90V2 N - F=0 F=1273N — 4

[5F, =0: -126/2N+V =0 V=1782N | «

(=M, =0: (0.05m)(90v2 N) = (0.10m)(126v2 N) = M =0

£ M=1146N-m ) <
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Chapter 7, Solution 4.

Note: AC is a two-force member, resolve F,~ at C:
FBD Frame: 1

F pe M, =0: (0.25m +0.25m)—=F,c —(0.15m)(320 N) =0

NG

F, o =962 N ™

FBD sect. AB: — XF. =0: _96N+%V+g}7=0
¢ 7Z N
I =F, =0: 96N + Iy 3y
Iu—d,j’ m 4 4
A Solving: V=850N £ 414° 4
4
~ F=1355N < 46.8° 4

S
2
3
)
&4

/_/i/_;}'? ' (ZMB=0: M—(0.3m)(96N)+[4_ﬁm](96N)=0
"3 1 F 10

A

M =15.799 N-m, M=1580 N-m ) «
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Chapter 7, Solution 5.

FBD Frame: Note: 4B is a two-force member, so
A A
X Y (1)
12

5
(15 in.) 4, — (24 in.)(78 Ib) = 0
A, =12481b ~—

From (1) above, ~ A, =52.01b |

~r
FBD AJ:
ol —~3F, =0: —12481b+ F =0 F=12481b — 4
12956 /o o M f2F =0: 521b-¥=0 V=5201b] <
e Y
A J L3
(=M, =0:  M—(10in)(521b) =0 M =520 Ib-in. ) <

<
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Chapter 7, Solution 6.

Note: 4B is a two-force member

(=M.=0: (18 in.)(%FAB) +(7.5 in.)(%FABJ

FBD CD:

—(24in.)(78 Ib) = 0

Fup=13521b
- 12
Gl ™ — 3F,=0: C,--—=(13521b)=0
g 13
C,=12481b —
fzFr,=0: C, +%(135.2 Ib) - (78 Ib) = 0
C,=261b !
FBD CK: /S BF,=0: —F+ %(124.8 Ib) + %(26 Ib)=0
F=12521b 5 22.6° 4
V- i(124.8 Ib) + 2(26 Ib)=0
e 13 13
124.8 b V=2401b ™ 67.4° 4
L ;
Y (=M, =0:  (5in.)(124.81b) — (12 in.)(26 Ib) — M =0

M =312 Ib-in. ) «

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 7, Solution 7.

FBD half-section:

J By symmetry, Ay = By :%
Where W =(9 kg)(9.81 N/kg) =88.29 N
w
R 8
F
t2F, =0: %_%_Vzo Vo<

(=M, =0 M—(r—f)%zo

but )7:2, soM=(1—3er=2.406 N-m
T T 2

M=241N-m ) <
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Chapter 7, Solution 8.

FBD AJ:

Note: Cut is just left of contact with ground.

Also W =(9 kg)(9.81 N/kg) =88.29 N
fzz and r=0.15m
r
—~3F. =0: F=0
[zF, =0 Y ivoo
2

M=422Nm ) <
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Chapter 7, Solution 9.

SOLUTION
(=M, =0 r(B,-121b)=0 B,=121b

FBD AB:

(12 1b)cos30° — (12 1b)sin30° — F = 0

F=4391b < 60° 4
(12 1b)cos30° + (12 1b)sin30° — ¥ = 0

V=16391b 2 30° «
(41in.)sin30°(12 1b) + (4 in.) (1 = cos30°) (12 1b) = M =0

M =304 Ib-in. ) 4
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Chapter 7, Solution 10.

(=M, =0 r(B,-121b)=0 B,=121b |

FBD AB:

(4in.)sin@(12 1b) + (4 in.)(1 — cos@)(12 1b) - M =0

XM ; =0:
M = (48 1b-in.)(1 — cos@ + siné 1
FBD BJ: ( )( ) (1)
: to maximize M, set — =0
VN Lz (@) de
F ’
-~ T X d—M=(48 Ib-in.)(sin@ + cos@) = 0

so tand = -1

/ d
£ 0 = —45°, 135°
z..‘;}. — -
= ﬁl/;,'l — e r2 ’b (Ol’lly 0 =135° is onring) 0=135° o
12 16
(b) ™ TF,=0: F+(121b)cosd — (12 Ib)sing =0

F =16.97 b@135°

6 =135° so
F=16971b * 45° <«

/" IF,=0: (121b)cosd + (12 1b)sind - ¥ =0 6=135°, V=04

From (1) above, M = (48 Ib-in.)(1 — cos135° + sin135°) =115.88 Ib-in.
M=1159 Ib-in. ) <«
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Chapter 7, Solution 11.

FBD Frame: (=M, =0: (164 in.)i—:FEC ~(12.6in.)(120 Ib) = 0
NG
S _ F
T RN ) Fpe =93.751b
/6.4 i
f;TlW"‘T' e
/2.6 16,2 tm—at
57 120 b
(=M. =0: (162in)(1201b) - (13.5in.)B, =0
FBD CBD:
23.75 b B, =144 1b

{SF =0:  1441b+--(93.751b)~1201b - C, = 0
25

C, =50251b

e 3F =0 C - 22(93.751b) = 0
27

C, =90.0 b

F + (50.25 Ib)cos30° — (90.0 Ib)sin 30° = 0
F=14821b £ 60° <«
V' = (90 Ib)cos30° + (50.25 Ib)sin30° = 0
V=103.11b < 30° 4

(8.4in.)(50.251b +1.482 1b) - M =0

M =435 Ib-in. ) <«
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Chapter 7, Solution 12.

FBD Frame: (=M, =0: (164 in.)i—:FEC ~(12:6in.)(120 1b) = 0

Fpe =93.751b

FBD CBD:
((=Mc=0:  (162in.)(1201b) - (13.5in.) B, = 0
B, =1441b |

23.75° b

2.7m L— 13. Stu—n

122 [b

/" ZF,=0: (1441b-1201b)sin30°— F =0

F=12.001b & 30° <
" ZF,=0: (1441b-1201b)cos30°—V =0

V=2081b T 60° «

(=M, =0: (84in)(121b—1441b) + (11.1in.)(120 Ib) — M =0

M =223 Ib-in. ) «
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Chapter 7, Solution 13.

=My =0: (0.8m)(1.8kN)—(024m)4, =0

FBD AB:
1Pl = Lg kn Ax =6.0 kN —
I »?"L“\‘-\T: P
0l m ‘ = Ax’®
| e om ——ﬂ ! Geometry:
i SN
aike ® % y=k? atB, 024m=k(0.8m)
E."
‘ 1
so k=0375—
m
at  J, y, = [0.375i)(0.48 m)’ = 0.0864 m
m
b

slope of parabola dx

at J, d_y = 2[0.375ij(0.48 m) =0.36 =tand,
dx m

6, =19.799°
“NOZF,=0: (6 kN)cos19.799° — (1.8 kN)sin19.799° — F =0
F=626kN ™ 19.80° 4

_ / YF, =0: (6 kN)sin19.799° — (1.8 kN)c0s19.799° — V' = 0

V = 03387 kN V=339N 7 702° <«
(=M, =0: (048 m)(1.8KN) - (0.0864 m)(6 KN)— M =0

M =0.3456 kN-m M=346N-m ) «
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Chapter 7, Solution 14.

(=M, =0: LP-h4 =0, szép

X
- Geometry:

h hx?
_ .2 . g2 _ _
y=hk, at B: h=kL*, so k—?,y_7
ha*
atJ: yJ=ka2=7
dy 2ha —1
slope = — = 2kx, atJ: slope=——=tan @
P dx P I? J
2
(sM, =00 aP-"CLP o
FBD AJ 2 h
2
\lf‘ / Ao." M:P(a_a_J
] T L
4 {
LP
n }‘ * - . am
= ~ _ _ To maximize set — =0
Mo I da
or P(l—Zﬁjzo, a:£
L 2
gl
Then M, =P £— 2 PL
2 L 4
PL
Mmax__)<
4
ata=£4
2
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Chapter 7, Solution 15.

FBD Frame with pulley and cord:
( IM,=0: (1.8m)B, —(2.6m)(360 N)—(0.2m)(360 N)=0

B, =560 N ~—

SN
Note: Cord forces have been moved to pulley hub as per Problem 6.91.
<_ IM;=0: (1.4m)(360 N)+ (1.8 m)(560 N) — (2.4 m)By =0

B, =630 N |

3

F+36ON—§(630N—360N)—4

S(560N) =0

F=250N < 36.9° 4

v+ %(630 N - 360 N) %(560 N)=0

V=1200 N =« 53.1° «

M +(0.6 m)(360 N) + (1.2 m)(560 N)

— (1.6 m)(630 N) =0

M =120.0N'm ) <
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Chapter 7, Solution 16.

FBD Frame with pulleys and cord:
’%-y QZMB =0: (18 m)Ax - (2.0 m)(360 N) - (2.6 m)(360 N) =0
B ¢
| A, =920N —
1.5 m ﬁy
Ax l. A - K E
340N 2.6
oM 360N
FBD AE:
il %wr Note: Cord forces have been moved to pulley hub as per Problem 6.91.
Ay Llp '3 E s
o g A _
qzon |, ) pro— (=Mz=0: (24m)4, (1.8 m)(360 N) =0
-
A, =270N |
FBD AK:
—2XF. =0: 920N-360N-F=0
270N A
SeoN F=560N -—
A ) ) 1€ M <
==
220N E JZF, =0 -270N+360N-V =0
L/
e L —e— [, O — X
V=90N,6 4
(Mg =0:  (1.6m)(270 N) - (1.0 m)(360 N) = M = 0
M=720Nm )«
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Chapter 7, Solution 17.

FBD Frame: (=M,=0: (1m)D, —(2.675m)(360 N) =0

D, =963 N |

(=M, =0: (1m)(963 N) - (2.4 m)D, —(0.125 m)(360 N) = 0

D, =3825 N ~—

; 12 5
SF,=0: F—--—(963N)--—(382.5N)=0
F=1036 N F=1.036kN =~ 67.4° 4
NZF, =0: i(963 N) - 2(382.5 N)-V =0
13 13

V=1731N ™ 22.6° <4
(=M, =0: (05m)(963N)~(12m)(3825N)-M =0

M =225N-m ) 4
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Chapter 7, Solution 18.

Note: Cord forces moved to pulley hub as per Problem 6.91.

To determine & the coordinates of C are
Xe=2.55m, yo = %(2.55 m) =3.40 m, and

h— gy 1375 m =340 m

=7.8153°
2.55m

(=M, =0: (3.75m)[(360 N)cos7.8153°]
—(2.55m)(360 N) - (3 m)Fpe =0

Fp; =139.820 N

/" 3F,=0: F- %(360 N) - (360 N)cos(7.8153° + tanléj =0
F=462.8 N F =463 N « 53.1° 4
NOZF, =00 -V +139.820 N + %(360 N)

—(360 N) sin(7.8153° + tan_1§) =0

V=41.1N ™ 36.9° <

(Mg =0:  -M —(1.5m)(139.820 N) - %(2.75 m)(360 N)

+(2.75 m)(360 N)sin(7.8153° + tan%) =0

™
M=617Nm ) «

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 7, Solution 19.

FBD Frame and pipe:

127 735 /b

FBD CJ:

1g9.534¢ t”p
L]
Y

TN ,
ol ! NO ,L/ /

' ST

W = (10 ft)(18.5 Ib/ft) =185 Ib
IM, =(24in.)C, — (12.6in.)1851b =0

C, =97.1251b ~—

By symmetry N, = N, =N

tsF, =0 2@—31@ ~185N =0, N =127.738 Ib

Alsonote  a = rtan tan_lﬁ =(28 in.)2 = §in.
21 21 3

(=M, = 0: @in.j(mﬂss Ib) + (12 in.)(97.125 Ib)

~(126in.)C, =0
C, =119.5341b
NOZE =00 F - 297125 1b) - 22(119.534 b) = 0
29 29
F=15281b ~= 46.4° 4
7SR =00 1 = 22(97.125 1b) + 21 (119.534 1b) = 0
29 29
V=19.581b & 44.6° 4
(=M =0: M —(8.7in)(19.58 b) = 0

M =170.3 Ib-in. )<«
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Chapter 7, Solution 20.

FBD Frame:
Cx |<~ Ry
P

a7.125 b
FBD AK:
N cx
N 7
Y £
aNg:

W = (10 ft)(18.5 Ib/ft) = 185 Ib
(=M =0: (24in)4, - (12.6in.)(1851b) = 0

A, =97.1251b —

By symmetry N, = N

21
IsF, =0 2[2—9NDJ ~1851b=0, N, =127.7381b

Also note a = rtan| tan”! 20 =(2.8in.) 20 =—in.
21 21

(=My =0: (12.6in.)(97.125 Ib) - (12.6 in)d,
- @m.}(lzmm Ib) =0
A, =654651b |

21 20
2F,=0: —(97.1251b)+ —(65.4651b)-F =0
/3R =0 2(97.12510) + 20 (65.465 1)

F=11551b > 44.6° 4

20 21
XF, =0: —(97.1251b) ——(65.4651b)+V =0

V =19.581b 1 46.4° <
(=M, =0 M—(87in)(19.581b) = 0
M =170.3 Ib-in. )«
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Chapter 7, Solution 21.

(a) FBD Rod:

A 4

7,

(D) FBD Rod:

—=3F. =0: A4,=0

(=Mp =0

4 .
XF, = 0:

(=M, =0
2a[iD] + 2a(§DJ —aP =0
5 5

e3F =00 4 -22p_y
514

bSF 0. 4 -P+32p=0
7 7 514

aP —2a4, =0 A _P
7 2

—~3F, =0:V=0 4
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(c) FBD Rod:

g aya R
S
z

FBD AJ:

<
A
nij

e
—p
-U‘ Ny

0

e 3F, =0 2P-V=0
7
V:2_PH4
7
tsr =0 M2 gy
Y 14
F=2 | <
14
(=M, =o0: a27P—M:O
M=ZaP )4
(_EMAZO afab)_ p_o p=2t
205 2
3R, =00 4,-2% 4, =2P
52
) ‘ 35P 5P
SF, =00 A4, -P-1T-=0  4,="-
—+3F,=0: 2P-V =0
V=2pP-—4
[2F, =0: Ly
2
F="| <
2
(=M, =0: a(2P)-M =0
N
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Chapter 7, Solution 22.

(@)  FBD Rod: (=M, =0: aP-2ad=0
P A7
‘L“' ;\),7 Azg._
R =¥ & >
C D :?‘ff P
a —~3F. =0: V-==0
r 2
- v-roq
’q ¢ P
t=F =0: F=04
FBD AJ: 7
AE
™ (=M, =0 M-a==0
T X
a M:%)i
P
A -4—-—-2‘
(b)  FBD Rod: (=M, =0: aP—%(%AJzO
A=t
2
continued
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FBD AJ:

(c) FBD Rod:

SR E
52

V=_ <
2
tsp =0 332 _p_y
7 52
F=2P <
3 N

(=M, =0 aP- 2a(§Aj - Za[iAJ =0
5 5

_sp

4=
14

—~ SF, = 0: V—(22]=0

514
v=2" . 4
14
tsp =0 2P g
Y 514
F-2 | <
7
(=M, = M—al 3222
514
M:iaP‘\<
14 /
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Chapter 7, Solution 23.

FBD Rod: QZMA=0: rB—(r—sz:O B:[l_EJW_.
7
3

M = 0.774Wr ) 4
on BK
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Chapter 7, Solution 24.

FBD Rod:

FBD JB:

rsin 60°
_ 2 3r
= =

= X = rsin60° — 7sin30°
3()° T T
180°

(=M, =0: [rsin60°+r(1- cos60°)]£(1 1JW

1 3) 2w
S IV Py |
(52

VA

M =-0.01085Wr M = 0.01085wr ‘;4
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Chapter 7, Solution 25.

FBD Rod: A
2y \
A ' Ay:
A . A ,
e T (sMy=00 (4 -w)+=Zw =
T
—_—
s 2 sz(l—ijw-—
ﬂM_/_ Vs
FBD AJ: w20,
T T
2
_ sin _z. Q
r=r 7 = —sin
2
. 2
QZMJ =0: rsmH(l ——]W — (1= cosO)W
Vs
+ 2sing cosg—rcose EW—M =0
0 2 2 T

M = Wr(sin@ —1+ cos@ — Ecos@)
T

For My, dﬂ = Wr[cos& —sinf — zcosﬁ + ﬁsin@j =0
do V4 V4
T—=2
T —20

Solving numerically: 0 =0.48338 rod = 27.7° 4

or tan@ =

N
M, = 0.0777Wr | 4

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 7, Solution 26.

FBD Rod:
e QZMA=0: \/ErB—r(l—sz:O B:\/E(l—l)W
7 T 2
St 1 11 11
—3IF =0: A -—2|—-—=W=0 A =|—-—|W —
5 . - (2 ”j ) (2 ”j

i 1 1 1 1 1 i
2F, =0: A —-W+—=2|———|W =0 =|l—+—=\|W
y Vv \/E\/_(z 7[] y (2 ”j

W’zﬁWng
T V4
2

_ 2r . 0

7y = —sin—
o

T

+ zsingcosg —rcosd %W =0
o 2 2 Vs

M = Wr[(l + l)(1 —sin@ — cosB) + %cose}
P

(=M, =0 M+ rsin@(% —ijW ~r(1- cos@)(% + le
T

2
max?
Wr[(l + lj(—cos@ + sinH) + zcosH - %sinﬁ} =0
2 T T
or tan@ = 7[—_2
T+2-460

Solving numerically € = 0.27539 rad = 6,
or  =1.16164 rad = 6,

M(6,) =—-0.0230Wr, M(6,)=0.0362Wr

50 My, = 0.036277r ) 4
at 0 = 0, = 66.6° 4
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Chapter 7, Solution 27.

Note: a:M:60°:£
, 2 3
_ . 3rd3 33
¥ =—sing =——=—r
a T 2 2
Weight of section = W@ = iW
270 9
\ IF, =0: F—chos30°: Fz%W

(=My=0: 1F- (mmm)% -M =0

wo [ S, 261,

9 2r 29

9 T

M = 0.0666/7r | 4
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Chapter 7, Solution 28.

FBD Rod: — XF, = A, =
(=My=0: 14, W Ay
T 3 & 3
2w
A, ==
MY -
Ax
A
ﬂ
FBD AJ: Note: o= 60 =30° = %
Weight of segment = Wﬂ = Els
270 9
F =Lsinag = ——sin30° = 3
a /6 T
1 & Q M, =0: (Fcosa — rsin30°)2T +(r - rsin30°)23—W -M=0
2w g
2w 7 W (3B 3 B
= M= 222 D2 o X
3 9z 2 2 2z 3t 9 3x
M = 0.1788W7r ) 4
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Chapter 7, Solution 29.

(a) FBD Beam:

A aye c
ﬁ" s -’ L 41
Mv— 3 z 3
Vv |
“Ma /L
|
Mo |
z
|
™M

1
nIE

(b) From diagrams:

(SMc=0: L4, -M,=0

M
A, =—2

y L"

[ZF,=0: -4,+C=0 c=Mot
L

Along AB: A J 5]"4
T |7
Moy \
T v
tsF, =0 I )
L L
(smy =0 xMovp—o m=-2oy
L L

straight with M = —% atB

Along BC: Mo
& A B\ 1
J
Mo L .
T 2z — v
'J( 1
tsF = _%_V: __M,
7 L L
(sMy =00 M+x2o_p—0 M=mf1-%
L L
straight with M =% at B M =0atC

| |max = % everywhere 4

M} =552 a1 54
2
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Chapter 7, Solution 30.

FBD Beam: — XF, =0: A4, =0, bysymmetry 4, =B, =P
(@) Along AB: Cl 5 M T XF,=0: P-V=0
P £ 4+ x ~
v
ﬁxJ ‘B b cl, D P "(, V=r
ﬁ e— 2 3-4%-,5_*20._4-‘_@_.‘;:) (EMJZOZ M—-—xP=0
y “~
/ M = Px
Along BC:
v LP [2F, =00 P-P-V7=0
~ M
a «| & _
-p ; - 5 V=0
Pou sV (ZMg =0: M—-xP+(x—a)P=0
P <
. ~ M = Pa
Along CD:
[3F, =00 P-P-P-V=0
P
e ~ V=-pP
oy L-2a ¢ 5“‘
3 = Y (=M, =0 M-xP+(x-a)P
y
v
e ~ +(x—L+a)P=0
M =P(L-x)
Note: Symmetry in M diag. follows symmetry of FBD
(b) |V| = P along AB and CD 4

max

|M|max = Pa along BC 4
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Chapter 7, Solution 31.

FBD Section:

[
il 3 ng:o:—V——x@%ijzo
BI‘QY g, z‘)pf L

1
(b) |4m=5m¢m34

| |max
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Chapter 7, Solution 32.

(a) FBD Beam: — XF, =0:
(=M =0
£ 4
3 B 61‘ c l o]
-8 25 [N~
: Tg’ Ta |
|
b | I Along AB:
[ P
| | ]
v I e e e [ $ .
‘ T S o PR =0
T 1F | o (=M, =0
| | : ! Along BC:
M 1 I L |
\; |
-fa l l
- 15 Pa_
I
SF, =0:
( =My =0
Along CD:
&
XF, =0:
(=M, =0:
(b)

B, =0
aP + 2aC —3.5aP =0
C =125P}

‘ZFyzo: -P+B,+125P-P=0

B, =0.75P

-P+0.75P -V =0 ¥V =-025P
M +xP —(x—a)(0.75P) =0
M =—-0.75Pa — 0.25Px

4

M (3a)=-1.5Pa

=

M y
o
V=P
-M -x, P=0 M =-Px

M(1.5a) =-1.5Pa
|V|max = P along AB and CD <«

M| =1.5Paat C 4
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Chapter 7, Solution 33.

—22XF.=0: C,=0

(a) FBD Beam:
(=Me=0: (3.6 ft)(1 kip) — (3 ft)(4 kips) + (6 ft)(2 kips)
thip Hkps
~(9.6 ft)B=0
A Lx & 'Rz [ .3
B = 0.375 kip |

—
~3& I"?‘—Tx—g[ﬁf— MJ‘FIL Wt
Cy 2[kips

1
i«'?:.; . . . .
XF, =0: —1kip+ C, — 4 kips + 2 kips — 0.375 kip = 0
. I
C, =3.375 kips

Along AC: 'Rep "
2,315 »l; )

~
vV
V 0.3275 i )
(kip$) I —] XF, =0: -lkip-V =0
- T V = —1kip
(=M, =0: M +x(1kip)=0
3526 M =—(1kip)x
M (3.6 ft) = 3.6 kip-ft
M ) X Along CD: lleip
Ck\P-Ff L 2
/ M
/ \4 1o K‘.)
fl'l V\.f,
i‘3>‘ 3-.3;5—‘??:)

[ ZF,=0: -1kip+3.375kips—V =0
V = 2.375 kips
(=M, =0: M +x(1kip) - (x - 3.6 ft)(3.375 kips) = 0
M =—12.15 kip-ft + (2.375 kips) x

M (6.6 ft) = 3.525 kip-ft

continued
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Along EB: v

L
M 2y
~

B
0315 ips
[2F,=0: 7 -0375kips=0
V = 0.375 kips
(=M, =01 —M - x(0.375 kips) = 0
M =—(0.375 kips) x;
M (3.6 ft) = —1.35 kip-ft

Along DE:

[2F,=0: 7 +2kips - 0.375 kips = 0
V =—-1.625 kips
Also M is linear

V| =238 kips along CD <

ma:

(b)
|M| = 3.60 kips at C 4
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Chapter 7, Solution 34.

(a)
1o Fips Thips A kips
e A o by e A
Ay : ' T%'
W AF e 21— 45— e p6Ft
12,5 |
22l é
v
(krlpa) |
L I
I -7.375
. f
29.5125 |
<
™
) T

FBD Beam:
(=M =0
(-6 ft)(4 kips) + (5.1 ft)(8 kips) + (7.8 ft)(10 kips) — (9.6 ft) 4, = 0
A, =12.625kips |

1

2F

y=0:

12.625 kips — 10 kips — 8 kips — 4 kips + B =0

B = 9.375 kips |

Along AC: A T l 5
M

~
2,62 . v

kips ~

"~

1

LF, =0: 12.625kips -V =0
V =12.625 kips
(=M, =0: M —x(12.625kips) = 0
M = (12.625 kips)x
M =22.725 kip-ftat C

. (DEfpS
Along CD: . \l P

[ £F, = 0: 12.625 kips — 10 kips = " = 0
V = 2.625 kips
(M =0: M +(x - 1.8 ft)(10 kips) — x(12.625 kips) = 0
M =18 kip-ft + (2.625 kips) x

M =29.8125kip-ftat D (x = 4.5 ft)

continued

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

\Along DE:

/o é;o) ghips
D

3 | > H
xzeszgHezﬂ’f‘ —L & '{ %

_/f;!p_s

lAlong EB:

v

MU
—i%,

2.375k1ps

(b)

4

SF,=0: (12.625-10-8) kips—¥ =0 ¥ = -5.375kips
(=M} = 0: M +x(8 kips) + (2.7 ft + x,)(10 kips)
— (4.5 ft + x,)(12.625 kips) = 0
M = 29.8125 kip-ft — (5.375 kips) x,

M =5.625kip-ftat E (x; = 4.5 ft)

{SF, =0: 7 +9375kips=0 ¥V =9375kips
(EMy =0:  x,(9.375kip) - M =0
M = (9.375 kips) x,
M =5.625kip-ftat £
From diagrams: |V|max =12.63 kips on AC 4

\M| =298 kip-ftat D 4
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Chapter 7, Solution 35.

(@) FBD Beam: (=M, =o:
oo o (1.1m)(540N) = (0.9 m)C, + (0.4 m)(1350 N) = (0.3 m)(540N) = 0
S R I F o C, =1080N |
w0 w0 [ SF, =0: -540N+1080N - 1350 N
:::;- B ' _S40N+E, =0 E,=1350N |
e | =fe_] Along AC: ) WJ-N M
e A :‘ﬂx J/? “~
, \ 14
bir) g \ {5F, =0 —540N-V =0
- V = -540N

(=M, =0: x(540N)+M =0 M =—(540N)x
Along CD: SHoN
™

<

< N

050N

XF, =0: -540N+1080N-V =0 V =540N

(Mg =0: M +(02m+x)(540 N) - x, (1080 N) = 0
M = -108 N-m + (540 N)x,

M =162N-matD (x; = 0.5m)

continued
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Along DE:
N2 SHoN,
C N
M jc:3 b » T
- I350N
‘ZFy: : V+1350N-540N=0 V =-810N

(EMy =0: M +(x;+0.3m)(540 N) - x5 (1350 N) = 0

M =-162N-m + (810 N)x;

M =162N-m at D (x; = 0.4)

v L SHo N

) SF,=0: V-540N=0 ¥ =540N

Along EB:

4

(=M, =0: M +x,(540N) =0

L,

M = —540 N x,

M =-162N-matE (x, = 0.3m)

From diagrams

V.. =810 NonDE 4

M| =162.0N-matD and E 4
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Chapter 7, Solution 36.

(@) FBD Beam:
Jf'ﬂ” I“‘" | a=lm —+3F,=0: B, =0
[ £
B B e e {%&,,‘szzo ~L5KN+2kN-4kN+5kN-B, =0
2w T ¥ B, =15kN]|
. =My =0: a[4(1SKN)=3(2KN) + 2(4 KN) — 1(SKN)] - My =0
) — | AlongAc: My=(3kN)a=3kN-m
had L.SEN
M
=35 ~—
A I
=)
[2F,=0: -15kN-7=0 V=-15kN
ve (=M, =00 M-x(15kN)=0 M =—(15kN)x
Along CD: M(1m)=-15kN-m
[2F, =00 -15KkN+2kN-V =0 V =0.5kN
(=M =00 M+x(15KN)—(x—1m)(2kN)=0
M =-2kN-m+(0.5kN)x M (2m)=-1kN-m
continued
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Along EB:

e

Mol *
~ v LSEN

[2F,=0: V-15kN=0 V=15kN
(=M, =0 -M-x(1.5kN)-3kN-m=0
M =-3kN-m-(1.5kN)x, M(Im)=-45kN-m

Along DE: M,y

‘ZFy:O: V+5kN-15kN=0 V=-35kN

e
t)

sen  1.SEA

Also M is linear here
V... =3-50 kN along DE 4

()
M| =450kN-m at £ <
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Chapter 7, Solution 37.

(a) FBD Beam:
(=M, =0: —(1.3m)[(1.8 kN/m)(2.6 m)] - (1.6 m)(4 kN) + (4 m)B = 0
TS B =3.121kN |
ae U] cvm et SF,=0: A, —(1.8kN/m)(2.6 m) - 4 kN + 3.121 kN =0
A I R
4 L in 8 A, =5559kN |
- Along AC: 15kt
24t LI v
v T = .r)
(EN) e ?w p’z
-3a2
[2F,=0: 5559 kN - (L8 kN/m)x -V =0
o V =5.559 kN — (1.8 kN/m)x
BT (CsM, =00 M+ (18 km)x] - x(5559 kN) = 0
" M =(5.559 kN)x — (0.9 kN/m)x*
(eNim) g It 1.5 BN
shag®  Along CD: 1 Ll—[
/61«- Bl )
syl vew L

[ZF, =0: 5.559KkN - x(1.8 KN/m) -4 kN -7 =0
V =(1.559 kN) — (1.8 kN/m)x

(=M =0: M +(x—1.6m)(4kN) + %[(1.8 KN/m)x] - x(5.559 kN) = 0

M =64 kN-m + (1.559 kN)x — (0.9 kN/m)x*

continued
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()

Along DB:

&
ZFy =0:

(=M, =0:

=
™~

>y
3.0206N

V +3.121kN =0
V =-3.121kN
-M +x/(3.121kN) =0

M =(3.121kN)x,
V| ~=556kN at4 <«

max

M| =659 KkN-m at C 4
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Chapter 7, Solution 38.

(a) FBD Beam: -~ 3F,=0: A =0
o A BRM L SE =0: 4, +(2m)(24 KN/m) — 48 KN ~8 kN = 0
o |, ¢ b
Y o A, =8kN!
# EYEA Y

2 e T e 0.5

(=M, =0: M, +(1m)(2m)(24 kN/m) - (3.5 m)(48 kN)

~(2m)(8kN) =0, M, =152kN'm
e .
Along AC: S,
T P o
v 8 z = l’/‘j M
™ 4
kNl m IF,=0: 8KkN+x(24kN-m)-V =0

V =8 kN + (24 kN/m)x

(=M, =0: M +152KN-m - x(8 kN) - 5(24 KN/m)x =0

5z

M = (12 kN/m)x* + (8 kN)x — 152 kN'm

MGYT:leN

)

Along DB:

[2F,=0: V7 -8kN=0
V =8kN

(Mg =0 M+x(8kN)=0, M =—(8kN)x,

continued
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Along CD:
R (ot
kN

L
<5 OSW

M — X —>

[ZF,=0: V-48kN-8kN=0, V7 =56kN
(M, =0: M +(x;-05m)(48kN) + x (8 kN) =0
M =24 kN-m — (56 kN)x,

[V| =56.0kN along CD <

max

(b)
M| =152.0kN-m at4 4
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Chapter 7, Solution 39.

(a) FBD Beam: by symmetry, C, =0, and
saold ialb m0fb

bl C =G, = %[2(12 Ib/in)(10 in) + 2(100 Ib) + (150 Ib) |

4
C,=G,=2951b

Along AC:
12 lb/in M

: D@gf

e

[2F, =0: —(121b/in)x -V =

N (w—)

v
le)
\I \?IJ (=M, =0: M+ 2(12 Ib/in)x=0, M = -[6.13))&
-fzo

175~

m.
el Along CD:

12 bl M

0 et "% Kj
- 295/ 14
ﬁwj ¥ “ 2 — 5
M /
ovin) \/ \f [2F, =0: —(121b/in)(10in.)+2951b—¥ =0
V=1751b
—boo 600

(=M =0: M +(x-5in)(12 b/in.)(10 in.) - (x - 10 in.)(295 Ib) =

M =-2350 Ib-in. + (175 1b) x

continued
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Along DE:
12/b/im 0o I
0 in T "“D
2aslh ¥
‘g - K
f ZFy =0: - (12 lb/in.)(IO in.) +2951b-1001b -V =0, V=751b

(( =My =0: M +(x—16in.)(100 Ib) - (x — 10 in.)(295 Ib)
+(x—5in.)(12 Ib/in.)(10 in.) = 0
M =-7501b-in + (75 1b)x

Complete diagrams using symmetry.

|V|max =175.0 Ib along CD and FG 4

(b)
|M| =900 Ib-in. at £ 4
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Chapter 7, Solution 40.

(a) FBD Beam: Q M, = 0:
k
kol zkips /PF
n_ ¢ D E- ¥\ r W F
G 1 9FPF & )
/S oo P, [2F =
| ¥ |33
© £
- Along AC:
V '_l\
Gpsy L
-3

4
A SF, =0:

M (L9
iy Y (M =0
-3

Along CD:

Iy
ZFy =0:

(=M, =0

(6 ft)(1 kip/ft)(6 ft) — (7.5 ft)(2 kips/ft)(9 ft)
—(12 ft) F, + (15 ft)(33 kips) = 0
F, =33 kips,
—(1 kip/ft)(6 ft) + D, — (2 kips/ft)(9 ft) — 33 kips + 33kips = 0

. I
D, =24 kips

/ krﬁ/ﬁp"

—(1kip/ft)x =V =0, ¥ =—(1kip/ft)x

M+ g(l kip-ft)x=0, M = —[%kip/ft]xz

o it

—(1 kip/ft)(6 ft) =V =0, ¥ =—6kips
M + (x =3 ft)(1 kip/ft)(6 ft) = 0
M =18 kip-ft — (6 kips)x

continued
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Along DE: oy ///‘

¥ b
A y

—X

4

oy ‘>
—9,{-"‘4 tL
Z9Eps 14

[ZF, =0: -6 kips + 24 kips — V" =0,

V =18 kips

(=M, =0:  (x-31)(6kips) — (x — 9 ft)(24 kips) + M = 0

M =—198 kip-ft + (18 kips)x

Along FB: y
y L
=
e xiT

[2F,=0: V+33kips=0, 7

(=My=0: x(33kips)-M =

Along EF:

7ol bl

3

Ek?s

= — 33 kips

0, M =(33kips)x,

A 4 2kps/F1-

3f-

— )Cz—*

53 bips¥ T&i kips

[ZF, =0: ¥ —(2kips/ft)x, — 33 kips + 33 kips = 0

V=(2 kips/ft)x2

(=M, =0 M+ "—22(2 kips/ft)x, — (3 ft) (33 kips) = 0

M =99 kip-ft — (1 kip/ft)x3

()

V| =33.0kips along FB 4

|M| _=99.0 kip-ft at F 4

ma:
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Chapter 7, Solution 41.

(a) FBD Beam:

bl 12 kAo [2F,=0: (4m)(w)-(2m)(12kN/m) =0
bbbl ew .
A= .TT,:ll]b. 8 w = 6 kN/m
e N Along AC: & N/
_ _@!:ﬁ_ "
[SF, =0: —x(6kN/m)-V =0, V=—(6kN/m)x

V =-6kNatC(x =1m)

(=M, =0: M+ %(6 KN/m)(x) = 0

M =-(3kN/m)x> M =-3kN-matC

Along CD:
& kM /m
L 2 K
: M
A I m [ | | j ~
Y24
[2F, =0  —(1m)(6kN/m) + x (6 kN/m) -V =0

V=(6kN/m)(Im-x), V=0atx; =Im
(=M =0: M +(0.5m+ x)(6kN/m)(1m) - %(6 KN/m)x, = 0
M = -3kN-m — (6 kN)x, + (3 kN/m)x{
M =—-6kN-mat center (x, = 1m)

Finish by symmetry.
(b) From diagrams: |V|maX =6.00kNatCand D «

|M|__ = 6.00 kN at center 4

ma:
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Chapter 7, Solution 42.

(a) FBD Beam: t SF,
B LU -
P A S
[T 1 N O s
T
P L IRV b ol
o Along AC:
4
(.I?,’J"J
C e .
122 XF, =0:

(M, =o0:

Along CD:

4 .
SF, = 0:

V =

(Mg =o0:

=0: (12m)w—(6m)(3kN/m) =0

w = 1.5 kKN/m
x JY"
el
$5 ERN -

x(1.5kN/m)-» =0, ¥ =(1.5kN/m)x

V=45kNatC

M- %(1.5 kN/m)(x) = 0

M =(0.75kN/m)x*, M =6.75N-matC

2 kA fur

A

[ 1S ENm ”

LY
[ PR Y

x(1.5kN/m) = (x =3 m)(3kN/m) -V =0

9KkN-(1L5kN/m)x, ¥V =0atx=6m

|

x—3m

](3 KNm)(x — 3 m) = 2(15 KNm)x = 0

M =-13.5kN-m + (9 kN)x — (0.75 kN/m)x*

M

= 13.5 kN -m at center (x =6 m)

Finish by symmetry.

(b) From diagrams:

V| =450kNatCand D 4
M =13.50 kN -m at center 4
| |max
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Chapter 7, Solution 43.

(@) FBDb?eam: [ 2F,=0: (8m)w—2(6kN) - (4 m)(5kN/m) =
¢ o sl w=4kN/m!
aimqm \;u\l i 8 Along AC: ﬁ
i | AT
. Shertm™'y.
; [2F,=0: (4kNm)x-V =0
, A g p V = (4 KN/m)x
fier)
) -zV \\/ QZMJ_O M——4kN/m x— M=(21<N/m)x2
-9
Along CD: |

——x—-a-,,

[2F,=0: (4kN/m)x—-6kN -7 =0

V = (4 kKN/m)x — 6 kN
(=M =0: M +(x—1m)(6kN)- 3(4 KN/m) x =

(2 kN/m)x - (6 kN)x + 6 kN-m

Note: V'=0atx=1.5 m where M= 1.5 kN/m

Along DE: L leN
7

"*[{éﬁ@lb ¢

Gl N/ m
X ——>

[ ZF, =0: (4kN/m)(2m) -6 kN — (1 kN/m)(x =2m) -V =0
V =4 kN — (1 kN/m)x

—-2m

QEML=O: M+(x ](1kN/m)(x—2m)+(x—1m)6kN

—(x -1 m)(4 kN/m)(Z m) =0

continued
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M= —G kN/msz +(4kN)x —4kN-m

Note: V' =0 at x =4 m, where M =4 kKN-m
Complete diagrams using symmetry.

(b) V] =4kNatCand F 4

max

|M| = 4 kN-m at center 4

max
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Chapter 7, Solution 44.

(¢) FBD Beam: [2F, =0: w(l.5m)-2(3.6kN)=0
Lk
N e w=4.8kN/m
A 3*}(_ Do DY Im

% - Along AC: y A tﬁ-
T " TEFR) )

4.EENM
144
v A / x 2
(kn) I/ — (M, =0. M- J(48KN/m)x =0, M = (24 KN/m)x
=20

a4 [3IF,=0: (48kNm)x-V =0, V =(48kN/m)x

Along CD:

3.lkN
o.lb o.2lk 3 l X=3m ,.M_.
o) /\\//\ R 14,:5
\ 5 m Y
—_—e——— 7

-0.27

4

$F,=0: (48kN/m)x-3.6kN -V =0

V = (4.8 kN/m)x — 3.6 kN
(EMg =0: M +(x-03m)(3.6kN)- §(4.8 KN/m)x = 0

M =1.08 kN-m — (3.6 kN)x + (2.4 kN/m)x’
Note: V' =0 at x =0.75 m, where M =—-0.27 kN-m

Complete diagrams using symmetry.

V| =216kNatCandD <

|M|max = 270 N-m at center 4
(b)
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Chapter 7, Solution 45.

FBD CE:

LﬁEN

ﬁ.f
£, aiM

=y
Beam AB:
Ahpt shny 1N
d/ A C—l‘lz nf-m D L
vy T —F &
A 1 asm " 5w o5
4y

— XF, =0:
4

ZFy =0:

(M. =0:

— XF, =0:
4 .
IF, =0:

(=M, =0

Along AC:

4 .
SF, = 0:
V =7kN

(=M, =o0:

C, =0
4
C,-4kN=0 C,=4kN

Mg —(0.5m)(4kN)=0

M. =2kN-m

A. =0

P

A4, -4kN-2kN-1kN=0

4
A,=TkN

M, —2kN-m - (0.5m)(4 kN) - (1 m)(2 kN)

—(1.5 m)(1kN) =0,

i)
7)

~

P 5hA)

x

74N

TkKN-V =0

M +7.5kN-m - x(7kN)=0

M =(7kN)x —7.5kN-m

‘\
M, =75kN-m )
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Along DB:

RY 1N
QGK x,

+

SF,=0: V-1kN=0
V =1kN
(Mp=0: —M+x(1kN)=0
M =(1kN)x

Along CD:
AZ 2 kN 1N

G' b 0.5

—x 4

[ZF,=0: V-2kN-1kN=0 V=3kN
(M) =00 M +(x-05m)(2kN)+x(1kN)=0
M =1kN-m — (3 kN)x,

Note: M exhibits a discontinuity at C, equal to 2 kN-m, the value of M.

From the diagrams, |V|max = 7.00 kN along AC 4

M| =750kNatd 4

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 7, Solution 46.

—3F.=0: C, D, =0

FBD CE or DF:
zsan [ ZF,=0: C,-750N=0, C,=750N
O.Jmr r
p Er D, =750 N
Cx
5. C Mo, M,y ( =My =0: Mc—(03m)(750 N)=0
<> &y M =225N-m= M,
Beam AB: (=M, =0: (0.9m)D, —2(225 N-m) - (0.3 m)(750N)
l?azw rszw sHont —(0.9m)(750 N) - (1.2 m)(540 N) =0
A O.5m ER-T L 3w
I» < lum....;.rzl ‘ D, =2220 N
4y Ry 7
[2F, =0: 4, -2(750 N) - 540 N + 2220 N = 0
e
, | A4,=-180N A, =180N |
)
& z N
Along AC: VM [ZF,=0: -18ON-V =0
. PR S V =-180 N
12 (=M, =0: M+x(180N)=0 M =(180 N)x
M [\
) T4 Along CD:
oy 750N
/ T R Y
S =4 Kj
/FoN ¥ TV

-

[$F,=0: -180N-750N-V=0, ¥V=-930N
((TMp =0: M -225N-m+(x-03m)(750 N) + x(180 N) = 0

M =450 N-m — (930 N)x
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Along DB:
‘P ¥ <Yon
=
-l

[2F,=0: ¥ -540N=0
V =540 N

( =My =0: M+x(540N)=0 M =—(540 N)x,

Note: The discontinuities in M, at C and D, equal 225 N-m, M andM
From the diagrams |V|max =930 N along CD 4

M| =387 N-mat D 4
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Chapter 7, Solution 47.

1

FBD Angle: IF,=0. T-C,=0 C,=T
AT (IMc =00 (038)T-Mc=0, Mc=(03)T
£ By symmetry, D, =T, M, = (0.3 ft)T
< 5 “ $
381 IF, =0: 2T -8101b — (100 Ib/ft)(9 ft) = 0
Y
Cr T =855 Ib.
(@ From above M = M, =(0.3 ft)(855 Ib) = 256.5 Ib-ft
Beam AB:
cam Along AC: (oo lb] €1 M [ZF, =0 —x(100 Ib/ft) - =0
o (L)
4 | 4% x Ly v =—(100 Ib/ft)x
soolbEH T ~

k¥ ¥ Ll ¥ IvL [ T ]
" Ei’q'ﬁr“zf ® (=M, =0. M+ %(100 Ib/ft)x = 0, M =—(50 Ib/ft)x’

-— _aiuff—' }'-{h()—)‘—_ !.brf__-.

4B b

Along CI: M = 2565 Ib-ft )

sea Jb/EF

M
e gmma S
v \ —_— ——
(1b) \I | [ ZF, =0: (100 Ib/ft)x +8551b -V =0
=30

—qas V =8551b - (100 lb/ft)x

s (Mg =0: M -25651b-ft + g(mo Ib/ft) x

M s
-t \
-39 / —(x-3.61t)(8551b) =0

s -L98 M =—(50 Ib/ft)x” + (855 Ib)x — 2821.5 Ib-ft

Complete diagrams using symmetry
Note: Discontinuities in M, at C and D, equal M~ and M

(b) |V|max =4951bat C and D 4

|M| =648 1b-ftat C and D 4
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Chapter 7, Solution 48.

FBD Angle: [2F,=0: T-¢C,=0 ¢,=T
r =My =00 Mo -(03R)T=0, M, =(03f)T
= . o.3AF By symmetry, D, =T and M}, = (0.3 ft)T
& He
¢
=7 [ £F, = 0: 27 — (100 Ib/ft)(9 ft) ~8101b=0 7 =8551b
(a)
Beam AB: From above, M = M, = (0.3 ft)(855 Ib) = 256.5 Ib-ft
T gl
ot £ Along AC:  reolb/ts M 15 = 0: (100 Ib/ft)x -V =0
too bR}
A g
n =t =t kdd s * w7 =—(1001b/ft)x
7% (=M, =0: M + (100 Ib/ft) x M = (50 Ib/ft) x?
Y05~
v [~ AlongCrL: st M. =256.51bft )
(ib) u 'j
~270
- Y05
- 45
[ ZF, =0: 8551b (100 Ib/ft)x -V = 0
7383

V =8551b — (100 Ib/ft)x

(( =My =0: M —-256.51b-ft + = (100 Ib/ft) x

(lb ) \f _mi/]

\ -3F4.5

—(x—2.7t)(8551b) =
M =—(50 Ib/ft)x* + (855 Ib)x — 2052 Ib-ft
Complete diagrams using symmetry

Note: The discontinuities in M, at C and D, equal M and M

(®) V] =585Ibat Cand D«

max

|M|_ =7831b-ftat ] <
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Chapter 7, Solution 49.

0.35m
0.5m

=0.7

D
Note: D passes through C, so Fy =

X

FBD Whole:
(_ =M, = 0: (0.65m)(200 N) - (0.5m)(0.7 D,) + (0.1 m)(D,)

+(0.25m)(400 N) = (0.15m)(200 N) = 0
D, =800 N —
D, =560 N |

—=3F, =0: 800N-H, =0 H, =80N ~—
[ ZF, =0: 560 N —400 N -2(200N)+H, =0
H, =240N |

2o Beam 4B with forces at D & H replaced by forces and couples at £ and G.
29N . .
%{o#—: . 51\"0 W Horizontal forces not shown to avoid clutter.

[ ] : N _o: _
zm”l Pz rl‘mwe jrupo/\/ Along AE: 4 - 1/7’5 “ T 3F,=0: -200N-V =0
Zoohfj v ¥ =-200 N

(=M, =0: x(200N)+ M =0

200
v o j seon M = —(200 N)x
(N) -0 {Sm Fowim &
20 Along EF: = K) 1 ZF, =0: —200N+560 N~V =0

200M ﬁ|’ ¥

360

V =360 N
1#o

/\(‘” ( TMy =0: M —80N-m+x(200 N) - (x - 0.15m)(560 N) =0
o
M = (360 N)x—4N~m

M
(N"M> \I.‘go -32 |

oy
=
Along GB: Gl [ XF, =0: V-400N=0

V=200 N

(=M, =0: M+x(200N)=0 M =(200N)x,

continued
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Along FG: [ZF, =0: ¥ +240N-200N=0
ay $FON V=-40N
CN ~ ] Bm
M 2’;,:.-3‘””

— s, ——
(IMy =0: M =160 N-m +(x, —0.15m)(240 N) - x, (200)N = 0
M =124 N-m + (40 N)x,
From diagrams, V|, =360 Nalong EF 4

|M|__=140.0 N-m at F 4
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Chapter 7, Solution 50.

. 5 . (12 .
FBD AB + Pulley & Cord: (=M, =0: (48 1n.)(EDj +(20 m.)(EDj —(100in.)(120 Ib) = 0
lom, iy 12N
e D=3251b / so D, =3001b —, D, =1251b |
_ ’9. S5in  E ] p
4r l 20in [2F, =00 -4, +1251b-1201b=0 A, =51b,
Ry B 201k
b s / Neglecting the diameter of pulley G, the cord EG has slope 3/4,
and tension 120 Ib, E, =96 1b —, E, =721 |
(a) Beam AB with forces at D and G replaced by forces and couples at E
and F. Horizontal forces are omitted to avoid clutter.
#9714 72/6 l M
A V51 ,le Fy\ 244, Along AE: ;5"’
l AR £
sk docolein’ 238 Ib.in l, /34 4
12006
SF,=0: -5lb-¥V =0, V=-5Ib
/92
= N + = = |—
oy W EM, =00 x(SIb)+M =0, M =(-5lb)x
y Along EF: .
' el
CibY - b"t‘éﬁ‘L_ ;oopxb'l«h "::521
[2F,=0: —-51b+1971b-V =0, V=1921b
M :
(b ~1n -240
) Z2590 Q IMyg =0: M + 6000 Ib-in. + x(5 lb) - (x — 48 in.)(197 lb) =0
=268
—dz4o M = (192 1b)x — 15456 Ib-in.
Along FB:
M AL )
~<} LF,=0: V-120lb=0, V¥ =1201b
ol (sM, =0: —M - x(1201b) = 0
120l M = ~(1201b)x,
From diagrams, |V|max =192.0 Ib along EF 4

(b)
|M|max = 6240 Ib-in. = 520 Ib-ft at £ 4
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Chapter 7, Solution 51.

t5F =0 tw-2P=0 w=2L
o P =24kN L
ﬂr o- e L-22 vo >~ g Along AC: X \Tj {\\1
L1 [TTT1 TTT
2-=-2F X
- P—a}\
/\ /\ (=M, =0 M—f[ﬁ}po M=y
2 \\/
Along CD: i
o .~<3 M
Ty ®
v
»P <
2Jz B &
(=M =0: M+ (x—-a) —f(zTP)xzo
M ==x*—Px+ Pa
Complete diagram using symmetry
1 L
Note: M, = Pa - ZPL at x = B (center)
2
Setting M, .. = —M i,: gaz =—Pa+ % or a® + La — r_ 0
Solving a = _L + QL, positive root a = V2 - 1L
2 2 2
a Then, with L =1.5m, a=0.31066 m a=0311m <
(@)
. Pa*
N W — . , = — — .
(b) and, with P=3.6 kN, My = — |M| =232 N-m <
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Chapter 7, Solution 52.

+

4
SF,=0: T-C,=0 C,=T

y
FBD Angle CE: (=M =0: Mg —(03f)T=0, Mc=(03f)T")
= I by symmetry D, =7 tand M, = (0.3 ft)T )
3t
M.
4
<y IF, =0: 2T - 810 1b — (9 ft)(100 Ib/ft) =0 T =8551b
Beam AB: From above M, = M =256.51b-ft
T ek : SM, =0 M —2(100 Ib/ft)x =
B T S P o R 7 g (=M, =o0: (100 1b/ft)x
e LI TL I IT L], AL—%‘ L
T 4 M =— (50 Ib/ft)x*
FsEa =752 Along CI: sy b
e Y a
c.f:,Ft) \r/\]/_ -_______L__.S__—z.[@wsﬁ M. =25651b-ft
ﬁ:if )3 )— xd)_.__ ’J c~ : S
50('!: -al
(Mg =0: M —256.5Ib-ft + g(mo Ib/ft) x
—(x—451ft+a)(8551b)=0
M =[=50 x> +855(x + a) = 3591 |Ib-ft with a in ft
Complete M diagram using symmetry
At x = (45— a)ft, M, =—50(45-a) Ib-ft
At x=451ft, M, =(855a—756)lb-ft
Setting M, =—M,,: a*—26.1a +3537=0
@ Solving: a =13.05 £ 11.6160, a < 4.5 so a=1434 ft 4
a
) giving [M| =470 Ib-ft «
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Chapter 7, Solution 53.

Replacing the 1500 N force with equivalent force and couple at D,

P /Soo N 2P
L” Foonm J (M. =0: (1.25m)P— (1.2 m)(1500 N) — 1800 N-m
nY & Cx &N & a
P ST D +(2.4m)E, - (3.65m)2P =0
1 ey E Y
=7

assume PinN: E, = (1500 + 2.5208 P)N T

[ZF, =0: C,~P-2P~1500+ (1500 + 25208 P) = 0

1500 — . F 75

C, =047917P |
P
M Along AC: 2 (=M, =0: M+xP=0
o) 5=l
M = —-Px
v
AlongCD: | p " (=M = 0:
~1.57s P . "" 2 Kj"
=S e M+ xP—(x-125m)(0.47917P) =0
owrgrapl M =—0.5208Px - 0.5990 P
at x =2.45” (left of D), M = —1.875P
at x = 2.45" (right of D), M =1800 —1.875P
2
AtE: ( 1.25m BP (=M, =0: —M - (1.25m)(2P) =0
MV M=-25P
(a) Setting M, =—M,. : 1800 —1.875P =2.5P P =411.43
P=411N <
(b) M, =25P M, =1029 N-m

|M|  =1.029kN-m <

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 7, Solution 54.

16kn Since there are no distributed loads, M is piecewise linear, and only pts 4,
[, e C,and D need be considered.

T AtA: (=M, =0: M +(0.75m)(4 kN)+ (1.75 m)(16 kN)

Fa
—(1.75m + a)(8 kN) =0
M S \ (Withainm) M =(8a —17)kN-m
Jent
At C: y 16 len)
Sa-r? étz [ L am o
0% > T
- 5N
(EMc =M +(1m)(16 kN) - (Im +a m)(8 kN) =0
M =(8a - 8)kN-m
At D: v (=M, =0: M~-(am)(8kN)=0
(F—==n M =84 kN'm
~ Fhw
Apparently M =8a kN-m at D,
(a)
and M, =(8a —17)kN-m at 4
. 17
Setting M., =— M ,: 8a=17-8a a= Em
a=1063m <
and M, ~8a=" kN-m |M| =8.50 kN-m <
(b) 2 max
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Chapter 7, Solution 55.

oo (_EM = 0: aD, — (5 ft)(5001b) — (10 ft)(500 Ib) = 0

o lb
A sH 1 b sFF lﬂ
éx T a <] D - 7500 1b-ft
4 o =
f2op - 3000 . .. .. . . .
- Since there are no distributed loads, M is piecewise linear, so only points
( M ) /\ / C and D need be considered. Assume « in ft.
Ik f1, -
L_.,q/,‘,_ﬁj At D: |4 seo lb ( IMp = 0:
M (o -a)ft M +[(10 - a)ft](500 Ib) = 0
. My, =-500(10 — a)lb-ft
AtC: ¥ sz0 b
(e
M (ro-ajft
=20 44
(=M =0: M +(5£)(5001b) - [5 - (10 - a) ] ft B0, -
a
Mq= (5000 - 375Oojlbft
a
(a) Apparently M =Mcand M ; =M, (recall 5 <a <10)
Setting M, =—-Mp: 5000 — 37500 _ 5000 — 500a
a
37500 = 500a°
a=A75 a = 8.66 ft 4
®) M, =500(10 = /75 ) b-f¢ M| =670 1b-ft «
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Chapter 7, Solution 56.

(=M, =0: aD, (5 ft)(250 1b) - (10 ft)(500 Ib) = 0

252lb sze b
A s .—;J £ l _ 6250 Ib-ft
2T - E D, =———
& 2,
I AP Withain ft, D, = 62501b
N )
Ciﬂpr) Since there are no distributed loads, M is piecewise linear, so only points
C and D need be considered.
- 5o (ts-a)
AtD: LY |spolb IM;, =0: [(10-a)ft](5001b)+ M), =0
R
g,@ do-2)ft Mp =-500(10 — a)lb-ft
£ soo lb
%
At C: (c =S — 3
fe éz_gog‘lf’”“’)‘ t-
(=M =0: Mg+ (5 ft)(500 1b) - [5— (10 - a)]ft(62501bj =0
a
M= (3750 - 3125Ojlb-ft
a
(a) Apparently M, is M. and M, is M, (5<a <10)
Setting M =—-Mp: 3750 — 31250 _ _ 500a + 5000
a
5004 —1250 = 31250 = 0 or a’ —2.5a - 62.5 =0
a =1.25 £ 8.004, positive root a = 9.254 ft
a=925ft 4
(b) |M|_ =500(10 — a)lb-ft |M|_ =3731b-ft «
max max
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M due to distributed load:

4
A"‘m—“‘ R M = ——wx?

— X

M due to counter weight:

M = wx
A;Yl T\'ﬁ/
T R
m T=—
M:Wx—ﬁx2 —szW—wx=Oatx=—
2 dx w

(a) Both applied:

w
B Andhere M = — >0 so M, ; M, ; mustbeat x = L

A
V x 2w
So M, = WL —%WLZ. For minimum |M|max set M., =—M_,, SO
w? L 22
— = -WL+—wL or W*+2wLW —wL” =0
2w 2
W = —wL + 2w [* (need +)
W= (V2 = 1)wL = 0414wl <
(b) w may be removed w? (\/5 - 1)2 2 2
M, =—=~——"wI M, = 0.858wI* 4
WL=4'LWL HL ; 2w 2
e wiThoul W .
T Without w, M =Wx, M, =WL at A

M-— B
S otk )
V( worth s With w (see part a) M =Wx - sz, M . = w at x = s
2 2y w

WL—éw'Alz _éme?‘

1
M, = WL —Esz at x = L

For minimum M, set M, (now)=—M_, (withw)

max

WL=—WL+%WL2 %Wz%wLa

With W=-wlL 4
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(a) FBD Beam:

A AR ¢
: ' w
{]X . [7 N e L A
a3 : =
vV
“Mo /L

plE

(b) From diagrams:

M
A, =—2

y L"

[ZF,=0: -4,+C=0 c=Moy
L

Shear Diag: V = —% at A, and remains constant (d—V =w= Oj.
X

Moment Diag: M starts at zero at 4 and decreases linearly

[dM:V:_%

M . M
—_— to ——C at B, where M jumps by M, to + —2.
dx L 2 2

. . M
M continues to decrease with slope _TO to zero at C.

| |max = % everywhere 4

| | max

:%atB<
2
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(a) and (b)
P g
ﬂl a g cl a
'oi,‘ Tq-—-—————l_ —_— - 1-“
Ay 2y
P
[+
Vo =
-
Pa.
™M

By symmetry 4, = B,

& &
XF, =0: 24, -2P=0 4,=P B, =P

Shear Diag:

V' is piecewise constant with discontinuities equal to P at 4, B, C and D in
the direction of the loads.

Moment Diag:
M is piecewise linear with slope equal to + P on AB, 0 on BC, —P on CD.

My = Pa
|V|maX = P along AB and CD <«

|M| = Pa along BC 4

max
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Chapter 7, Solution 60.

(a) and (b)

Shear Diag:

Since w is linear, V is quadratic (C;—V =—w
X

decreasing to —%wo L at B.
Moment Diag:

M is zero at A and decreases cubically (Ci—m
X

l(—lwoL) =—lw0L2 at B.
30 2 6

) starting at 0 at 4, and

Vj to

i

max

= %WOL atB <

| | max

%WOLZ atB
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(a) and (b) (SMy=0: aP+24C, -35aP =0
P e \
e, | ¢, =150
Al = S < i D
. f
T “ " t3SF, =0: B,-2P+125P=0 B, =0.75P |
8, o ¥ ¥ ¥
Shear Diag:
V is piecewise constant, equal to —P from A to B, jumping up 0.75P, at B,
F to —0.25P, and jumping up 1.25 P, at C, to +P.
v
—ozs P Moment Diag:
= . L M
M is zero at A, decreasing linearly = " V =—-P| to —Pa at B, and
X
M
M further, I V =-0.25P | to —Pa - (O.25P)(2a) =—-1.5Pa atC. M
X
. . M
-Pa then increases linearly | — =¥ = P | to —1.5Pa + P(1.5a) = 0 at D,
-1 Fa dx
as it must.
[V| = Palong AB and CD <

max

|M| . =1.5Pa at C 4

ma:
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(@) and (b) (=M, =0: (0.61t)(4kips) + (5.1ft)(8 kips)
+(7.8ft)(10kips) — (9.6 ft) 4, = 0
fokips  Fhips o bips et Ay = 12.625 kips T
it m,ﬁ‘l A5t 4/% ' Shear Diae:
A nT 2 B g '[8 ear Diag:
4y o dv IR
12,625 V is piecewise constant, = = 0 | with discontinuities at each
X
concentrated force. (equal to force)
2625
y [ 2625 .
) : V| =12.63kips €
Moment Diag:
. . L aM
M is zero at A, and piecewise linear e = V| throughout.
X
Mq=(18 ft)(12.625 kips) = 22.725 kip-ft
M M, = 22.725 kip-ft + (2.7 ft)(2.625 kips)
Gerp-F .
bipF1) — 29.8125 kip-ft
M = 29.8125 kip-ft — (4.5 ft)(5.375 kips)
= 5.625kip-ft

My = 5.625kip-ft — (0.6 ft)(9.375 kips) = 0

|M| = 29.8kip-ft «
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(a) and (b) FBD Beam:
(=M; =0 (1.1m)(0.54kN) - (0.9m)C,
leﬂ ’I i +(0.4m)(1.35kN) - (0.3m)(0.54kN) = 0
e s Wi a C, = 1.08kN
.‘EMTQ’ S e T.:."“ d y . T
5 s [SF, =0: —0.54kN +1.08kN - 135kN + £ — 0.54kN = 0
, [
ten | E=135kN |
o -~ Shear Diag:
ez L . dv o -
/\ V' is piecewise constant, ol 0 everywhere | with discontinuities at
X
™M
(ki) \/ \/ each concentrated force. (equal to the force)
o e V| =810N <
max
Moment Diag:

M is piecewise linear starting with M , = 0

Mg =0-02m(0.54kN) = 0.108 kN-m

My =0.108kN-m + (0.5m)(0.54kN) = 0.162 kN-m
My =0.162kN-m — (0.4m)(0.81kN) = —0.162 kN-m
My =0.162kN-m + (0.3 m)(0.54kN) = 0

|M|_=0.162kN-m = 162.0 N-m <
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Eooh]

360 ANdn “2oA
L ]

A — Jue odm 257
4 £,
(a)
Yeo
150
N
) ||
-/
-750
$s
M
(N'.M
-5y
- 210
(b)

(=M, =0 (15 m)E, - Gm}(%o N/m)(1 m) — (1.3 m)(600 N)

~(2m)(420N)=0  E, =1200N |
[ 2F, =0: 4,+1200 N - (360 N/m)(1 m) - 600 N — 420 N = 0
A, =1800N |

Shear Diag:
Vjumpsto 4, =180 N at 4, then decreases linearly

[c;—V =—w=-360 N/mj to 180 N — (360 N/m)(1 m) = 180 N at C.
X

From C, V is piecewise constant (w = 0) with jumps of —600 N at D,
+1200 N at £, —420 N at B.

Moment Diag:

M starts at zero at 4 with slope a;ﬂ =} =180 N/m, decreasing to zero
x

at x = 0.5m. There M = (180 N)(O.S m) = 45 N-m. M is zero again

Z o)

at C, decreasing to —(180 N)(0.3 m) = =54 N-m at D. M then
decreases by (780 N)(0.2 m) =156 N-m to —210 N-m at E, and
increases by (420 N)(0.5m) = 210 N-m to zero at B.

8

From the diagrams, |V|mx = 780 N along £B 4

M| =210N-m at £ 4
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Chapter 7, Solution 65.

(b)

Shear Diag:

V is zero at A with constant slope (Cfi—V =-w=-1 kip/ft] decreasing to
X

—3.6 kips at C. V' then jumps 9 kips to 5.4 kips and is constant to D.
Then V increases with constant slope 1.5 kips/ft for 3 ft, to 9.9 kips at B.

This is also equal to B,

Moment Diag:

M is zero at A, with zero slope (CZ—M = V) decreasing to —3.6 kips at C,
X

where M = %(—3.6 kips)(3.6 ft), M = —6.48 kip-ft. M then increases

linearly with slope 5.4 kips to —6.48 kip-ft + (5.4 kips)(1.8 ft)
= 3.24 kip-ftat D. Finally, M increases, with increasing slope, to

- .
M, = 324 kip-ft + [5.4 kips . 9.9 klps](3 ft),

M, = 26.19 kip-ft.

From the diagrams, |V| =9.90 kips at B 4

max

|M|_=262kip-ft at B 4
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(a) ( =My =0:(4m)4, - (2.7 m)(1.8 KN/m)(2.6 m)
1. 5kl fmt —(24m)(4kN) =0
A e e M g [ —se—— [.4fim y
2y q ks &,| Shear Diag:
P At A, V jumps up 5.559 kN, then decreases with uniform slope of
> —1.8 kN/m to 2.679 kN at C. V then jumps down 4 kN to —1.321 kN,
and continues with uniform slope —1.8 kN/m to —3.121kN at D. V' is
2.679 then constant to B. Note: By =3.121 kN
, Moment Diag:
(i) | . , dM
—ns2) M is zero at A, with slope N =V = 5.559 kN. The slope decreases to
X
T 2679 kN at C, where M = (M kN](1.6 m),
©59
M. = 6.59 kN-m. At C the slope drops to —1.321 kN and continues to
4.57
decrease, M, = 6.59 kN-m — (M] KN(1'm) = 4.37 kKN-m.
(::).w\_ M then decreases with uniform slope —3.121 kN, to zero at B.
From the diagrams, |V|rrlax =556 kN at4 4
() M| =659 KkN-m at C 4
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(a) [2F,=0: 4, +(24kN/m)(2m)-48kN -8kN =0
Ay wrkny  TEA A, =8KN |
ﬁﬂ?ﬂ zZm e ,om [,/IFBS-M
A > i > (=M, =0: M, ~(1m)(24 kN/m)(2 m)+ (3.5 m)(48 kN)
24 leN/m

+(4m)(8kN) =0
5% M, =-152kN-m

Shear Diag:

({ N) V jumps to 8 kN at 4, and increases with uniform slope

d—V = —w =24 kN/m to 56 kN at C. V' is constant at 56 kN to D, then
X

M
(kN w) P drops by 8 kN to 8 kN at D, is then constant at 8 kN to B.

Moment Diag:

M starts at M , = —152 kN-m, with slope 8 kN, which increases to 56 kN
8 +56

f},/—;_ at C, where M = —152 kN-m + ( kNj(2 m) = —88 kKN-m. Then

M increases with uniform slope 56 kN to —88 kN-m + (56 kN)(l.S m)
= -4 kN-m at D, and finally, with slope 8 kN, to zero at B.

From the diagrams, V| . =56KkN along CD 4

ma:

(b) M| =152.0kN-m at4 <
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(a)

-y

oolb
121k fin : l w0l
£

[ =]
At =)
e vorn Roinmiinniin -PG;»T PV

€ &y

175

=lzo

=175
00
452 s
M
Cllo-in) \/ V
-600

-boo

()

L 477

Note: C, is omitted to avoid clutter.

By symmetry C, = G,

+

IF, =0: 2C, —2(121b/in.)(10 in.) = 2(100 Ib) = 150 Ib = 0
4 4
C, =2951b G, =2951b
Shear Diag:

At A, V = 0 and has slope c;_V = —w = —12 Ib/in. which is uniform to
X

C, where V = —(12 Ib/in.)(10 in.) = =120 Ib-in. ¥ jumps 295 Ib to
+175 1b at C, is constant to D where it drops 100 1b to 75 1b, is constant
to £ where it drops 150 1b to —75 lb. The diagram can be completed
using symmetry.

Moment Diag:
M is zero at A, with zero slope, which decreases linearly to —120 Ib at C,
where M = —%(120 lb)(lo in.) = —600 1b-in. M then increases, with

uniform slope 175 Ib, to —600 Ib-in. + (175 Ib)(6 in.) = 450 Ib-in. at D.

M then increases, at uniform slope 75 Ib, to 450 1b + (75 1b)(6 in.)
= 900 Ib-in. at E. The diagram can be completed using symmetry.

From the diagrams, |V|maX =175.0 Ib along CD and FG <4

|M| =900 Ib-in. at center £ 4
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(a) (=M =0: (18 ft)(1 kip/ft)(6 ft) — (12 ft) D

u«pm{ L f"'ff‘fpf L + (4.5 ft)(2 kips/ft) (9 ft) + (3 ft)(33 kips) = 0
--.s.-'r sft sFr-——‘?Ff—-fi* :Likf'ﬁ Dy = 24 kips t

l’\ [ £F, =0:  24kips + F, + 33 kips — (1 kip/ft ) (6 ft)
v

Ceps) ' — (2 kips/ft)(9 ft) =0 F, = =33 kips

F, =33 kips |

Shear Diag:
dv . . .
V=0 atA4 and e = —1 kip/ft is uniform to C, where V' = —6 kips.
X

Then V is constant to D where it jumps up 24 kips to +18 kips, and

r 7 remains constant to £. From E to F, CZ—V = —2 kips/ft and V decreases by
X

(;er,:-';’fJ

"’ 18 kips to zero at F, where it drops 33 kips, is constant to B, and jumps

33 kips to zero.
Moment Diag:

M . .
AtA, M =0 and dd_ starts at zero, decreasing to —6 kips at C, where
x

M = %(6 kips)(6 ft) = —18 kip-ft. M then decreases linearly by
(6 kips)(3 ft) to —36 kip-ft at D, and increases linearly by

(18 kip)(3 ft) to +18 kip-ft at E. From E to F, ‘;ﬂ decreases from
2

18 kips to zero as M increases by 5 (18 klpS)(9 ft) to 99 kip-ft, at F.
M then decreases linearly to zero at B.

From the diagrams, |V| = 33.0 kips along FB 4

max

) |M|_=99.0 kips at F <
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(a)

4
! @)\//m

M,
8,550 o comlI]]

k' I ] j—»" D o3
ZooAm gsNom

_.i,r?_g-l 5

()

1

$F, =0: A, +(200 N/m)(0.8 m) - (120 N/m)(0.3 m) = 0

A, =-124 N

X A, =124N |

(=M, =0: M,~-60N-m-(0.4m)(200N/m)(0.8m)

+(1.35m)(120 N/m)(0.3m) =0 M, =754 N-m

Shear Diag:

V drops to 124 N at 4. a = 200 N/m from 4 to C and V increases by

dx
(200 N/m)(0.8 m) =160 N to +36 N at C. It remains at 36 N to D,

x 124N

then decreases linearly to zero at B. Note ' = 0 where = ,
0.8m 160N

or x = 0.62 m.

Moment Diag:

. aM .
M jumps to 75.4 at A where ke —124 N. The slope increases to zero
x

at x = 0.62m, where M = 754 N-m — %(124 N)(0.62 m)
= 36.96 N-m. The slope then increases as M increases by
%(36 N)(O.18 m) =324 N-m to 40.2 N-m at C, where it drops

60 N-m to —19.8 N-m. M increases linearly by
(36 N)(0.4m) =144 N-m to —5.4 N-m, and finally M increases

quadratically by %(36 N)(0.3 m) = 5.4 N-m to zero at B where ciZ—M is
X

also zero.

From the diagrams, V| . =1240N at4 <

ma:

=754 N at4 4

| |max
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v —
() | |
=30
=485
i3 LA
S 36 3
225
H
[CTVN)
(b)

(=M, =0

[zF, =0:

Shear Diag:

~(3m)(9kN) - 27 kN-m — (9 m)(12 kN) + (12 m) F

+(16.5m)(3 kN) +22.5kN-m = 0

F=75kN |

A, —9KN —12kN + 7.5kN + 3kN = 0

A, =105kN |

V is piecewise constant, with jumps at 4, C, E, F, and B, equal to the

forces there.

Moment Diag:

M is piecewise linear with jumps at D and B equal to the couples there.

M =(10.5kN)(3m) = 31.5kN-m

M__ =31.5kN-m+ (1.5kN)(3 m) = 36.0 kN-m

D

M , =36kN-m+27kN-m = 63 kN-m

D

My =63kN-m+(1.5kN)(3 m) = 67.5kN-m

My =67.5kN-m — (10.5kN)(3 m) = 36 kN-m

M, =36kN-m—(3kN)(4.5m)=225kN-m

Finally M drops 22.5 kN-m to zero at B

From the diagrams,

7]
max

=10.50 kN along AC and EF 4

M| =675kN-m at £ 4
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Chapter 7, Solution 72.

(=M, =0: (3m)B, - (2.1m)(2.5kN/m)(4.2m) =0

(@)
£ lens e B, = 735kN |
[ I
4 LT 1111 1(; SF, =0: A4, -(25kN/m)(42m)+735kN =0
1T Im BY,unm n
A, =3.15kN
Ay £y
Shear Diag:
- 3.0 V has slope C;—V = —2.5 kN/m throughout, and jumps at 4 and B equal to
X
the forces there.
V. [azem\D V. =315kN - (25 kN/m)(3 m) = -4.35
(len *
Vi =—435kN +735kN =3kN
Ve =3kN —(25kN/m)(1.2m)=0
-4.35 Note, ¥ = 0 where 3.15 kN — (2.5 kN/m)x =0, x =126 m.
Moment Diag:
(955"
M
AtA, M =0 and e = 3.15 kN. The slope decreases to zero at
M X
(kN-n) x =126 m and to —4.35 kN at B, jumps to 3.0 kN and decreases to
\/ 0atC.
“'/15- 1
My = 5(3'15 kN)(1.26 m) = 1.9845 kN-m
My =1.9845 kN-m — %(4.35 kN)(3m —1.26 m) = —1.80 kN-m
Mc =—-1.80 KN-m + %(3 kN)(1.2 m) =0
From the diagrams, |V|mX =435kN atB
(®) M| =1.985kN atD (1.26 m from 4) <
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Chapter 7, Solution 73.

Note: C, omitted to avoid clutter.

(@) (=Me=0: —(0.5m)(2kN/m)(2 m) + (1.5 m)(1 kN)
-(3 4.5 kN/m)(1 +(3.5m)B, =0
Z/LN/M ) ¢(L~/m ( m)( m)( m) ( m) y
P EEE R B, = 40kN |
Sml T LEw™m m im
rL, /e TgyTZFy =0: C,—(2kN/m)(2m)+1kN — (4.5 kN/m)(1m)
+40kN=0 Cy=3'5kNT
2.5
Shear Diag:
e
(k\fd) [_IZZ’« 3 F\I_; N 5” AtA4,V =0 and Z—; = —2 kN/m, so V decreases to —1 at C, then

jumps 3.5 kN to +2.5 kN, and continues to decrease, with the same
slope, to —0.5 kN at D, jumps 1 kN to +0.5 kN from D to E. Then V
decreases at rate 4.5 kN/m, to —4.0 kN at B. Note that V' = 0 where

(-4.5kN/m)(x) = -4 kN, x = %m, and where (2 kN/m)(y) = 2.5,

y=-m

4
Moment Diag:

At A, M and Z—M = 0, with the slope decreasing to —1 kN at C, where
A8

M = —%(1 kN)(0.5 m) = —0.25 kN-m. The slope jumps to 2.5 kN

and decreases to zero at F and to —0.5 kN at D.

Mp =-025kN-m + %(2.5 kN)ij =1.3125 kN-m

My =1.3125kN-m — %(0.5 kN)ij =1.25kN-m,

From D, M increases by (0.5 kN)(1 m) to 1.75 kN-m at G. M continues

to increase to 1.75 kKN-m + %(O.S kN)(émj =1.7778 kN-m at G and

then decreases by %(4 kN)(%m) =1.7778 kN-m, to zero at B.
(b) From the diagrams, |V|max =4.00 kN atB

|M|max =1778 kN-m at G (gm from BJ |
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Chapter 7, Solution 74.

(a)
HA : 2.&" s/tf}* ljk'fjj
Ak i L] g
A, N TF € A D LFr
A, Bz 7kips

1z

iV =

z
O’u'ps) T T
=

-7

7e ce

4z
3¢ :
M
tpH)
(b)
Ma Jj: % - L;k//,s
¢- L
YA 3G L LFF ofF L
Ay 0 ps
a
v &
(//uf;X}\ [(X2ds \
1|
—/O
» 17425 7z
60
M
(krp-\f‘\g

[2F, =0: A4, —(2kips/ft)(8 ft) — 3 kips + 7 kips = 0
A, =12kips |
(=M, =0 M, +(4f)(2kips/tt)(8 ft) — (14 ft)(3 kips)
— (20 ft)(7 kips) =0 M, = 34 kip-ft )
Shear Diag:

V jumps to 12 kips at 4, then decreases at 2 kips/ft to —4 kips at Cto D.
V drops 3 kips to —7 kips from D to B and jumps 7 kips to zero. Note:

V =0 where 12 kips — (2 kips/ft)x = 0, x =6 ft.

Moment Diag:
M jumps to 34 kip-ft at 4 and then increases with decreasing slope to

34 kip-ft + %(12 kips)(6 ft) = 70 kip-ft at £, and decreases by

%(4 kips)(2 ft) = 4 kip-ft, to 66 kip-ft at C. M then decreases by
(4 kips)(6 ft) to 42 kip-ft at D, and by (7 kips)(6 ft) to zero at B.

|M|__ = 70kip-ft atE 4

[ 2F, =0: A4, —(2kips/ft)(8 ft) — 3 kips + 10 kips = 0
A, =9 kips T
(=M, =0: M, + (4 f)(2 kips/tt)(8 ft) + (14 ft)(3 kips)
— (20 ft)(10 kips) =0 M, = 94 kip-ft )
Shear Diag:

V jumps to 9 kips at 4, then decreases, at 2 kips/ft , to —7 kips at Cto D,
drops 3 kips to —10 kips from D to B and jumps 10 kips to 0.

Note: ¥ = 0 where 9 kips — (2 kips/ft)x = 0, x = 4.5 ft.
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Moment Diag:

M jumps to 94 kip-ft at 4 and increases to

94 kip-ft + %(9 kips)(4.5 ft) = 114.25 kip-ft, then decreases by

%(7 kips)(3.5 ft) to 102 kip-ft at C. M decreases linearly by

(7 kips)(6 ft) to 60 kip-ft at D, then by (10 kips)(6 ft) to zero at
B.

|M|_ =1143kip-ft at £ (4.5 ft from 4) <«

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 7, Solution 75.

(=M, =0: (15f)C, + (9 ft)(600 Ib) - (4.5 ft)(800 Ib/ft) (9 ft) = 0
oo lb

oo lb/P+ C, =1800 Ib = 1.8 kips |
A \I, ot
~— 1

Af e B8 4 [SF,=0: 4,+18001Ib—(8001Ib)(9 ft) + 600 Ib =0

I
Ay <y A, = 4800 1b = 4.8 kips |

Shear Diag:
e

V jumps to 4.8 kips at 4 then decreases linearly, at 0.8 kips/ft, to
Y 2 N\UD —2.4 kips at B, jumps 0.6 kips to —1.8 kips, is constant to C, and jumps

(E-F:\) &F? 2\71_;/{ [ 1.8 kips to zero.
- Note: V' =0 at D, where 4.8 kips — (800 kip/ft)x =0, x =6.0ft.

ead
Moment Diag:
05 8
M starts at zero and increases with decreasing slope to
r~ Z %(4.8 kips)(6 ft) =14.4 kip-ft at D, then decreases by

Gerp-P1) :
5(2.4 kips)(3 ft) to 10.8 kip-ft at B. M then decreases with slope

—1.8 kips to zero at C.

|M|_ =14.40 kips at D (6 ft from 4) «
max

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 7, Solution 76.

(a) (=M, =0: (6m)B, - (1 m)(20 kN/m)(2 m) - 24 kKN-m
~(5m)(20 kN/m)(2m)=0 B, =44 kN|
zpﬁ..u/f_ 20 ki)
! ] | 24k { T
A AL ¥ 411l 1 SF, =0: A, —2(20 kN/m)(2 m) + 44 kN = 0
O 2 I s (128 2

L‘ﬁo
i=

A, =36kNT

Shear Diag:

V jumps to 36 kN at 4, then decreases with slope —20 kN/m to —4 kN
at C, is constant to E, then decreases with slope —20 kN/m to —44 kN
at B.

Note: V=0 at F where 36 kN — (20 kN/m)x =0, x=1.8m.

Moment Diag:
. . . . 1
Starting at zero M increases with decreasing slope to 5(36 kN)(l 8 m)

=324 kN-m at F, decreases by %(4 kN)(0.2 m) to 32 kN-m at C,

then with slope —4 kN to 28 kN-m at D, where it jumps to 52 kN-m,
M decreases with slope —4 kN to 48 kN-m at E, then with increasingly

4+ 44

negative slope by [ kNj(2 m) to zero at B.
(b)

M| =52KkN-m(at D)«
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(a)
20 ler) fom S 20 bafw
=2 £B)
4 2zm te jm B 26a 9
4 &
79
v at £ Em
(eny) %
-3
52
¥5
32 324
2
M
flenm)
(b)

(=M, =0: (6m)B, —(1m)(20 kN/m)(2 m) + 24 kN-m
—(5m)(20kN/m)(2m)=0 B, =36kN|
[ 2F,=0: 4,-2(20kN/m)(2m)+36kN =0
A, =44kN|
Shear Diag:

V jumps to 44 kN at A4, then decreases with slope —20 kN/m to 4 kN at
C, is constant to E, then decreases with slope —20 kN/m to —36 kN at B.

V=0 at F where =36 kN + (20 kN/m)x =0, x=1.8 m.
Moment Diag:

44 + 4

(2 m)
=48 kN-m at C, increases with slope 4 kN to 52 kN-m at D, drops
24 kN-m to 28 kN-m then increases with slope 4 kN to 32 kN-m at E.

M starts at zero, increases with decreasing slope to [

Then M increases with decreasing slope, by %(4 kN)(O.2 m) to

32.4 kN-m at F' and decreases with increasingly negative slope to
zero at B.

|M| ~=52.0kN-m (at D) <

max

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 7, Solution 78.

Note: The 2 kip force at E has been replaced by the equivalent force and

(a) couple at C.
Vleip/Ft e
L ‘Wfftﬁb I (=M, =0 (6 ft)(1 kip/ft) (12 ft) + 8 kip-ft — (12 ft)(2 kips)
N *’z:*p: b‘jﬁ +(24R)D, — (32 ft)(1kip)=0 D, =5 kips
" [ 5F, =0: 4, —(1kip/ft)(12 ft) — 2 kips + 5 kips — 1 kip = 0

. 4
y [\F , A, =10 kips

= Shear Diag:

o From 10 kips at 4, V decreases with slope —1 kip/ft to —2 kips at C,

drops 2 kips, is constant at —4 kips to D, jumps 5 kips, and is constant at
1 kip to B.
V'=0at E, where 10 kips — (1 kip/ft)x = 0, x =10 ft.

Qeip Fr ' _ V
Moment Diag:

From zero at A, M increases with decreasing slope to %(10 kips)(lO ft)

=50 kip-ft at F’, decreases by %(2 kips)(2 ft) to 48 kip-ft at C, drops

8 kip-ft to 40 kip-ft, then decreases with slope —4 kips to —8 kip-ft at
D. Finally M increases with slope 1 kip to zero at B.

®) |M| =50 kip-ft at F (10.00 ft from 4) «
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Chapter 7, Solution 79.

(@)
Y
gy 2 L i)' o
1247 Vidid T 54
{}/ 'J_k'P) E);
2z
3
1
VI NG e
G P3) Frr
—
_? 3
24,8557
z+f
/ &

(b)

Note: The 2 kip force at £ has been replaced by the equivalent force and
couple at C.

(=M, =0: —(6 f)(1 kip/ft)(12 ft) + (12 t) (2 kips) — 8 kip-ft

+(24 ft)D, — (32 ft)(1kip)=0 D, = 1—31 kips |
[ 5F, =0: 4, - (1kip/ft)(12 ft) + 2 kips - 1?1 kips — 1 kip = 0

22 .
A, :?klps

Shear Diag:

Starting at % kips at 4, V decreases with slope —1 kip/ft to —% kips

. . . . . 11, .
at C, jumps 2 kips and remains constant at —g kips to D, jumps ?klps

and remains constant at 1 kip to B, drops to zero.
22
—ft.

V=0 at F, where %kip - (1 kip/ft)x =0, x= 3

Moment Diag:
Starting from zero, M increases with decreasing slope to

%(2—32 kipsj(% ftj =26.889 kip-ft at /. M then decreases by

%(% kips](% ftj to 16 kip-ft at C, jumps to 24 kip-ft, decreases

with slope —g kips to —8 kip-ft at D, and finally increases with slope
1 kip to zero at B.
|M|_ =269 kip-ft at F (7.33 ft from 4) 4
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Chapter 7, Solution 80.

(b)
34
///

-
/m 2\
Tt Tt ¢ ®J ., B

2 7 Mg ~*
—_— % é)’
L
b

3

v .
\\
-l
ule w,,l_z
V3 5]
M

(a) Distributed load

v )]

Shear: — =-w, and V(0) =0, so
dx

V = J‘; —wdx = — J.J/L Lwd (%j

- il ()

Notes: Atx = L,V = -wyL

GG

2
AndV =0 at 1 zzi or i:l
L L L 2
. X 1
Also V'is max where w = 0 (—:—j
L 4
1
Vmangw()L
Moment: M(0) = O,d—M =V
dx
x/L
M=J.vdx=L vl X lal*
L L
x/L X X 2 x
M=wl [ | 2]-2[2] |d|=
L L
x X :
L L
2
M:WOL2 li _2
2\ L 3
_ 2
max = — Wl at x =—
My, = ——wol? at x = L
wol?
M, = at x = —
w2
(0) M| =My, =
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Chapter 7, Solution 81.

()

ﬁ,T

T v\/
-iw;,a,
L 4
2,232 W,
i i.w;ab

(©)

{ XF,=0: 4, —%(2W0)(2a)+%w0a=0 4, =%w0a
2

Cont, =00 v, +2(20) 1 20) 20) - Ga Lm)(a) =0

2 nl
Ha
A an
S T
£y

3
MA = —EWOLZZ
"o
(a) for 0 <x<2a: w=—x
a
V= éwoa - J — xdx = &(3512 x2) <
2a
M =—Zwya® + J.x&(&lz - xz)dx
0 2a
M= —0(—9a3 +9a%x — x3) |
6a
Note: V=0at x = \/ga, where M = 0.232w0a2
At x =2a,
M = éwoa2
Yo
for 2a < x < 3a: w==3w, + —Xx

a

1 W
V= —Ewoa + I2a70(3a - x)dx

V= %(—9612 + 6ax — xz) |

M = lwoa +J &(—9(12 + 6ax — xz)dx
6 2a 2a

M = &(27(13 - 27a*x + 9ax* — x3) |
6a

3
|M|max = Ewoa2 at A(x=0) <
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Chapter 7, Solution 82.

(a) FBD Beam:
1
(( =My =0: (3a)[5w0(3a)} ~5ad, =0 A, =09wa |
o
4 QFM a TZF=O: 0.9wa—lw(3a)+B=0
; 3 B ¥ 0@ =5 W
Ax ‘I ¢ Sa ?
% | 2ot : B = 0.6wya |
Awpa } Shear Diag:
l V =4,=09wa from 4 to C and ¥V = B=-0.6wa from B to D.
v ,
\ Then from D to C, w= WO;C—]. If x; is measured right to left,
| a
I —bzna
<« oo a _ +w and a_ =V. So,from D, V =-0.6wya + Klﬁx,dxl,
/359 205 " dx, dx, 3a
Ma/\ : 1(xY
-6 EHA V =wya|-0.6+ —[—lj
6\ a
M

2
Note: V' = 0 at [ﬂj = 3.6, x, =/3.6a
a

Moment Diag:

M =0 at 4, increasing linearly (C;—M = 0.9W0(1j to My = 0.9wya’.
X

Similarly M = 0 at B increasing linearly (dd—M = 0.6w0a) to
x
M), = 0.6wya*. Between C and D

2
M = 0.6wya* + woa'[;Cl 0.6 - l[ﬁj dx;,
6\ a

3
M = wa®| 0.6+ O.6(ﬁ) - i(ﬁ
a 18\ a

b
(%) At A =36, M =M, =1359wa" 4
a

x; = 1.897a left of D |
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(=M, =0: LB, —%(iWOLJ =0 B, _ Mol 4

20

Wy L 1w, W,
V=—L+J. 03 gy = — (5} - I
20 Jo ' 20L3( ! )

or y = [5(L—x)4—L4}4

Note: ¥=0at x, = 5L = 0.6687 L

or x=0.3313 L

oW
M=0+_[ Mo (534 _ %) ax
0 20L3( ! ) !

- 2‘(/)‘}23 (x15 — L4x1)

or M= 2:)”23 [(L —x) - ML - x)} <

M, =M atx =06687L, x=0331L4

M, =0.0267 w,[* 4
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(@) (L =M = 0: (395 - 215)N-m + (0.1 m)(1000 N/m)(0.2 m)
FBD section AC:
1000 N fom -(02m)V, =0, V,=1000N
<
Jﬁ,ﬂg A om )umw (L =My = 0: 395 N-m + (0.45 m)(1 kN/m)(0.4 m)
ﬂy-‘ VA Vc
—(0.65m)(1kN) +(0.25m)P =0
FBD whole: P =03kN, P =300 N, <
b
® [ ZF,=0: 1000 N-400N-300N-0=0
Plent o £ S
Wz wwsnwx S|
.S!IM..]: " b CESET Q =300 N‘.<
.

Shear Diag:

Starting at 1000 N, J decreases with slope — 1000 N/m to 600 N at D, drops
300 N and is constant to B where it drops 300 N to zero.

Moment Diag:

Starting at —395 N-m, M increases with decreasing slope to —395 N-m

+ [MN} (0.4 m) =—75 N-m at D, then increases with slope 300 N

to zero at B.
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Chapter 7, Solution 85.

(a) (=M =0: (395-215)N-m—(0.2m)4,
FBD section AC: +(0.1m)(1000 N/m)(0.2 m) = 0

1000 Mfm A, =1000N |

M__..l .L_,._‘L L I I y
ses '”T;, 2 Y S (M =00 395 N-m +(0.325 m)(1000 Nim)(0.65 m)
(b) +(0.25m)P =0—(0.65m)(1000 N) = 0
FBD Whole: P=175.0 N, <
4
. . $F, =0: 1000 N -175 N - Q — (1000 N/m)(0.65 m) = 0
1088 S
L LI T T I LI Ty, Q=1750 N, <
- a.¢ e 8. 25 -
Fo° Shear Diag:
T coo. V starts at 1000 N, and has slope — 1000 N/m throughout, but with drops of
]N; 175 N at D and B.
c\:«)
2, Moment Diag:
e M starts at —395 N-m and increases with decreasing slope to —295 N-m
/
1 . . s
/ + [MN} (0.4 m) =—75 N-m at D. There is a discontinuity in slope,

e and M increases by (@ N](O.ZS m) to zero at B.
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(a)
FBD AC:
A 2.7 N om
o~
A &, L Cj
By 4
FBD AB

2.SEN
(b)
FBD Whole:
4 [
| o v Anfm
;‘:‘;L ey L] T
A & o
1. 3550/ |
/.35
o.75
v | oseNE
(M) |£-875m
-4 15
3453
2.7 =

(=M =0: 27kN-m—-(02m)4, =0, A, =135kN]
(=M, =0: (02m)D, -25kN-m=0, D, =125kN{
(=M =0: —(2m)(1.35kN) - (2 m)(0.4 kN/m)(4 m) — (4 m)Q
+(6m)(1.25kN)=0, Q=04kN
Q=400 N, <
[2F, =0 135KkN-P—(0.4 kN/m)(4 m) - 0.4 kN + 1.25 kN =0
P=0.6kN
P =600 N, <
Shear Diag:

V' is constant at 1.35 kN from 4 to C, drops 0.6 kN, then decreases with
slope —0.4 kN/m (—1.6 kN) to —0.85 kN at D, drops 0.4 kN to
26%n —1.25 kN, and is constant to B.

V=0 where 0.75 kN — (0.4 kN/m)x = 0, x=1.875m.

Moment Diag:

From zero at A, M increases with slope 1.35 kN to 2.70 kN-m at C, the

slope drops to 0.75 kN and then decreases to zero at F, where

M =2.7kN-m + %(0.75 kN)(1.875 m) = 3.403 kN-m. This curve

continues to D where M =3.403 kN-m — %(0.85 kN)(2.125 m)

=2.50 kN-m, then M decreases with slope —1.25 kN to zero at B.
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Chapter 7, Solution 87.

(a)
FBD AC:

1135 m

FBD DB:

p
B
5 _
Z-f.lwgn Zm

8

~y

()
FBD Whole:

[ 28

R 0.4 kA fw

Aoe? vb L] L yem
G Yoo S ;; .

zb\'r (J.SIM

27 2.5

Cierd.m)

(M =0: 27kN-m—(135m)4, =0, A, =2kN|

(=M, =0: 25kN-m-(2m)B, =0, B, =125kN|

(=M =0: (6.65m)(1.25 kN) - (4.65m)Q
—(2.325 m)(0.4 kN/m)(4.65 m) - (1.35 m)(2 kN) = 0
0 = 0.27699 kN
Q=277N, <«
[ 2F, =0: 2kN - P~ 0277 kN — (0.4 kN/m)(4.65 m) + 1.25 kN = 0

P=1.113kN | €

Shear Diag:

V'is constant at 2 kN from A to C, drops 1.113 kN to 0.887 kN, then decreases

with slope —0.4 kN/m to 0.887 kN — (0.4 kN/m) (4.65 m)
=—0.973 kN, drops 0.277 kN to —1.25 kN and is constant to 5.

V=0 where 0.887 kN — (0.4 kN/m)x =22175mat E .

Moment Diag:

Starting from zero, M increases with slope 2 kN to 2.7 kN-m at C. The
slope drops to 0.887 kN and decreases to zero at £ where M = 2.7 kN

1 . ,
+ 5(0.887 kN)(2.2175 m) = 3.68 kN-m. This curve continues to D

where M = 2.5 kN-m, then M decreases linearly to zero at B.
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Chapter 7, Solution 88.

FBD Cable:

Point D:

(=M, =0: (5m)D, - (4m)(2.25 kN) - (2 m)(3 kN) =0

D, =3kN

1

[2F,=0: 4,-3kN-225kN+3kN=0

4

A, =225kN

— SF,=0: —-A, +D,=0, A, =D,

X

Since 4, = D, and D, > Ay, Tcp 1S Thgx

(1)

[xF, =o0: 3kN—%TCD:O Tpp =5kN
4
— %F, =0: ——(5kN)+D, =0 D, =4kN—
5
Point A From(1), A, =4kN -
dp _225kN @  dy=1125m <
2m  4kN

(b) A, =4.00kN-— <
A, =225kN| «

(©) T, =5.00kN «

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 7, Solution 89.

FBD Cable: (=M, =0: (5m)D, - (4m)(2.25 kN) - (2 m)(3 kN) =0
D, =3kN

[2F,=0: 4, -3kN-225kN+3kN=0

A, =225kN]|

— %F,=0: -4, +D,=0 A =D

X X

Since 4, = D,,and D, > 4, Tax 18 Tep = 3.6 kN

de _1m _l+d¢

3KN D, 3.6kN

1.2d, =1 + d},

1.44d} =1+ d;

Point A: d. =1.50756 m
1.9900kn I m
—.25hn  Also D, =3 kN| — | =1.98997 kN = 4_
d) C
Tas

dg 2m

- (@) dy=226m <4
225kN  1.9900 kN

(b) d. =1.508 m <
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(=M, =0: 4aE, - 3a(1.2 kips) — 2a(0.8 kips) — a(0.4 kips) = 0

FBD Cable:

. I
E, =1.4 kips

a =rert

[2F,=0: 4y —(0.4+0.8+12kips)+ 1.4 kips = 0

-1 -L a 4
_ T : A, =1.0kips |
d mft | £, y
<

T

=

~—~3F, =0: -A+E =0, A =E

X X

A L2 ﬁl:r‘P_{
ot aﬂf-‘ps

Since Ax = Ex and Ey > Ay: Tmax = TDE

FBD CDE: (=M =0: (30 ft)(1.4 kips) — (12 ft) E, — (15 ft)(1.2 kips) = 0
(a) E, =2.00 kips €
E, =1.400 kips 4

(b) T,.x = Tpp = 2.44 kips 4
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FBD Cable:

Q IM,=0: 4aE, - 3a(1.2 kips) - 2a(0.8 kips) - a(0.4 kips) =0
E, =14 kips |

4, - (0.4 +0.8+1.2 kips) +1.4 kips=0

. I
A, =10 kips
— XF,=0: -A+E =0, A =E,
Since 4, =E,, and E, > 4, T, =Ty
E, = /(5 kips)? + (1.4 kips)’ = 4.8 kips

Ex

(30 ft)(1.4 kips) — dc (4.8 kips) — (15 ft)(1.2 kips) = 0
de =5.00 ft «
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(&) FBD Whole: (=M, =0 (12m)E, +(4m)E, - (1m)(1.8 kN)
—(2m)(3.6kN)—(3m)(1.2m) =0
12E, +4E, = 12.6 kN (1)
FBD CDE:
é (=Mc=0: (2m)E, - (0.6 m)E, — (1m)(1.2kN) = 0
L e | 1 —0.6E, +2E, =12 kN 2)
.L'
TNM Solving (1) and (2) E, = 425KkN —
(.2 ka E, =1875kN |
(a) E=465kN —~ 23.8° 4
(b) From FBD whole: —~3F, =0 A +425kN=0 A, =425kN ~—
AB: t — _ - - =
e SF,=0 A, —18kN-3.6kN-12kN+1.875kN=0
A, =4725kN |
[
42N dn
(EMy=0: dy(425kN)— (1 m)(4.725kN) =
dy =1.112m <
3.6 kN
(=Mp=0: (1m)(1.875kN) - (dp — 1.2 m)(4.25kN) = 0
dp =1.641m <
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Chapter 7, Solution 93.

'SF =0: E —-12kN=0 E =12kN
FBD DE: Y Y 7

(=Mp =0 (Im)(12kN)=(dc —12m)E, =0 (1)

~ L/.zkw

FBD Whole: (=M, =0: (12m)E, +(4m)(1.2kN) - (3 m)(1.2 kN)

e

LT_T Lt— ~(2m)(3.6kN) - (1m)(1.8 kN) = 0

deidy do

= E, =65kN —

sekn (@) then, from (1) d- =1385m «
e SF,=0: A +65kN=0 A, =65kN ~—

{SF, =0: 4 —18KN-36kN-12kN+12KkN=0

4
A, =54kN

So (b) A =845kN 1 39.7° «

E=6.61kN -~ 10.46° 4
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FBD Cable: Hanger forces at 4 and F act on the supports, so A, and F, act on the

L, cable.

r",':/f A T L Ls/? ;
i e

- P =My =0: (61t +12 ft +18 ft + 24 ft)(400 Ib)

voelh - (30ft)4, —(5ft)4, =0

A, + 64, = 4800 Ib(1)
FBD ABC:
Ay (EMe =0 (7Tf)4, - (12ft)4, + (6 ft)(4001b) =0 (2)

12 PF ,
A < Solving (1) and (2) A, =8001b -—
~AX F1
z i
' —~—ep
A, = 20300 bt
yo0lb

70 lb From FBD Cable: — XF. = 0: —8001b+ F, =0

FBD DEF:

F, =8001b —
) 2000
F, =0 —=lb- 4(4001b) + F, =0
F, _ 2800 bt
3

I

. 2> (2800, Y
Since 4, = F, and F, > A,, Ty, = Tge =,/(800 Ib)" + 3 Ib

(@) T, =1229.27Ib, T, = 1.229 kips 4

max

(=M, =0 (12 ft)(@ 1bj — d;)(800 Ib) — (6 ft)(400 1b) = 0

(b) dp =11.00 ft <
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FBD CDEF:

Z,
P 6Ft uFt
T -

9t
Tee

Yool
FBD Cable:

A e i e
x :

/ max

FBD DEF:

1000 lb

(Mo =0: (18)F, — (9 ft)F,— (6 ft +12 ft)(400 Ib) = 0

F, - 2F, = —800 Ib (1)

(=M, =0 (30R)F, —(5ft)F, - (6 ft)(1+2+3+4)(400 Ib) = 0
F, — 6F, = —4800 Ib )

Solving (1) and (2), F, =12001b —, F, = 1000 b |

—+SF,=0: -4, +1200lb=0, A, =12001b —

[£F =0:  4,+10001b—4(4001b)=0, A, =6001b |

Since 4, = A, and F, > A, T, = T
/.2 LIPS

/F 200 th 4, r; T = (1kip) + (1.2 kips)’
- Mgl

(a) T, =1.562 kips <

rzeo 5 (_SMp, = 0: (12 ft)(1000 Ib) — d}, (1200 Ib) — (6 ft)(400 1b) = 0

(b) dy, =8.00 ft 4
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Chapter 7, Solution 96.

(=M, =0: (9ft)P—(6f)(301b)—a(201b)=0
‘P=PO+%?}bwﬂamﬁ. (1)
- SF,=0: -Ty +P=0 Type =P
[ZF,=0: T,,-201b-301b=0 Tz, = 501b
Tis, 7 7
Solving (1) and (2),  a = 4.0645f, P =29.0321b

(@) P=29.01b <
(b) a=4.06 ft <
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Chapter 7, Solution 97.

g FBD C: (sMy =0: (2)(251b) - (6 ft — a)(30 b) = 0
= - L)
! 2Ft _13
! 28 ,5 “= 3 ft
; >
— 4Ft-a a=4331t 4
30 /b
A (=M, =0:  (b+21)(251b) - (6 f)(30 Ib) - (?ftj(m Ib) = 0
'\
" t .

b =10.67 ft <4
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12
13

5

By inspection of 4,

(@)
12

1

w 1050 N
g 981ms

() From above

) 5 4
2, =00 ST =< The =0

3
—3XF =0: —T.,——
X 13 CD

4
SF, =0: —(1kN)+—

3

(by m="=—""—" =107.03 kg

—=3F, =0: ——=T,p+ gTBc +132kN=0

A=208kN ™ 22.6°«

(1kN) =0, Tep = 0.65 kN

(0.65kN)—w =10

w =1.05 kN
m =107.0 kg 4
T, = 2.08 kN «

Ty = 1.000 kN <

T, = 650 N 4
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FBD C:

12

—3F =0:. —T.—
X 13 CD

) 5 4
SF, = 0:

By inspection of D,

—= SF, = 0: 12

" 5 4
y . ETAB—g

LSS0 L2 N

From above

P——T,+
13 AB

3
ST =0
5 BC

—Tep +=T5c —14715kN =0
13 ¢ T gisC

(a)

3
5

(140143 kN) = 0,

()
(©

W = mg = (150 kg)(9.81 mis’) = 1471.5 N = 1.4715 kN

Solving: Tp = 0.91093 kN =911 N, T,- =1.40143 kN

D=911N _~ 22.6°4

(1.40143 kN) = 0

T,s = 2.91497 kN

P =1.850 kN — <«
Ty = 2.91 kN <
Tpe = 1.401 kN «

T, = 911N «
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Chapter 7, Solution 100.

FBD E:
&y
, Ex B _E
O 1 1
Toe
FBD CDE:

23E, = 3.5w,

we = 1.66304w,,,

E, =E,

23

=k, (M

(6.5 m)Ey - (4.2 m)Ex - (3.5 m)wD =0
Wp

(81m-3 m)(%wD] - (5.1m)wp — (1.6 m)w, =0

me = 1.66304m,,

(a)
_%TBC"'Ex =0,  Txe :%Ex
%(%Ex) - %TAB - %TBF =0
=Ty —215 BF ~ %(%Exj =0
Solving % %TBF’ Tgr = %Ex
By = %(;—i} wp = 0.30680w,,
wy = (34 kg)(9.81 N/kg) (b)

me = 56.5 kg 4

Tyr = 1023 N <
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Chapter 7, Solution 101.

tﬁx
FBD E:
) Ex Ey
€ I
A?’ I
'.E..y Tpe
p e
L (=Mc=0: (65m)E, - (42m)E, - (35m)wy, = 0
__735 l/'
23E. =35 E-E =2
FBD CDE: 2P = 2Ws x T Py T3t

(=M, =0 (8.1m=-3 m)z—ng — (5.1 m)wp — (1.6 m)we = 0
Ex

wp = 0.60131 we,  mp = 0.60131m = 33.072 kg

(a) m;, =33.1kg 4
— 3F =0: —%TBC - E, Tye = %Ex
— 3F, = 0: %(%EJ - %TAB - %TBF =0
[x2F, =0 %TAB - %TBF + %(%EJ =0
—5‘5} Solving: %TBF - %E.w Tgr = 122_54Ex

25 (35 25 35 )
Tyr = —| 2w, | = —=-22(33.072 kg)(9.81 m/s
BE 124(23 D) 124 23( g)( )

(b) Tye = 99.5 N
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(a) FBD half wire: Since 7 =1.5m<« L =30m we can approximate the load as evenly

distributed horizontally, and the length §= L.

/87
! Ta

W= (0.6 gj(9.81 Ej@o m) = 176.58 N
m kg

=My =0: (15m)(176.58 N) = (1.5 m)T. = 0

78
3 T. =1765.8 N
—~—— lw =178.5F N
Te 176554 T =T = T2+ W?
T = \(1765.8 N)? + (176.58 N)2, T —177.5kN 4
2y, Y 2y, )
(b) Sp=xg|l+2| 28| 2| 28] 4
3\ xp 5\ xp
2 4
:(30m)1+3£ 2S5 123005 m Sir = 60.1 m <
3030) 5030

Note: the third term in the brackets is unnecessary
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Half-cable FBDs:
I T. wWlaom) ¥
W’(/QQ"‘-‘-) * 8/7 \E i (20 )
h M g Ll i h?— =zm
l -x—_——_*_—
4_.____,___.»——'/ 7_4\) TIL CZ., loo
7ot G i’ 3o ~! T | Zom
: () : (Ir)
1, = T,, to create zero horizontal force on tower — thus 7j,; = Ty,
FBD I: =My =0: (15m)[w(30m)]- AT, =0
(450 m*)w
h] e —
Ty
FBD II: (=My =0 (2m)T, - (10m)[w(20m)] =0
Ty = (100 m)w
(450 m?)w
(a) h=————-—=450m <«
(100 m)w
FBD I: — 3F.=0: T,,-T,=0
Ti, = (100 m)w

[2F, =0 T, —(30m)w=0

Ty = (30m)w

T, = /(100 m)? + (30 m)’w
= (104.4 m)(0.4 kg/m)(9.81 m/s?)
= 409.7N
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FBD II:

[2F, =00 T, —(20m)w=0
T, = (20 m)w

T, =T, = (100 m)w

T, = \/(100 m)’ + (20 m)*w = 400.17 N

()

T, = 410N <«

T, = 400 N «

*Since /4[] L it is reasonable to approximate the cable weight as being distributed uniformly along the
horizontal. The methods of section 7.10 are more accurate for cables sagging under their own weight.
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FBD half-span:

£ - A+ Tway
h=4ed Pt f,/ &
A—-——M_:r r
T, ¢ W (1.1 %*fs){_zo?s’ M) = 23,032.5k1ps
@ (=M, =0: (20725 ftj(zgos&z.s kips) — (464 ft)T, = 0

T, = 47,246 kips

a.{mwx(
A k“/

To

T =Tp +W° = \/(47,246 kips) + (23,033 kips)® = 56,400 kips «

2 4
(b) s=x[1+g[l) _g(lj +]
3\x S\x

2 4
sp = (2075 )| 14 2 20T 2f 46411,
302075 ft) 5\ 2075 i

sp=21421t =25, I = 4284 ft 4
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Chapter 7, Solution 105.

FBD half-span: W = (9.75 kips/ft) (1750 ft) = 17,062.5 kips
) Ly =175 ’__’_/-—""’ T
s = ‘E (=M = 0: (875 ft)(17,065 kips) — (316 ft) Ty = 0
1—&4_(_, s -

— Fr5 Ft———g15 =

T, = 47,246 kips

Tnrone ”1, T = I +W? = \/(47,246 kips)” + (17,063 kips)’
- lw

= (a) T,.. = 50,200 kips «

=3 -3

2 4
sp= (1750 ) |1+ 2[ 2000 ) 2f 300,
3\1750 ft)  5(1750 ft

=1787.3 ft

(b) I =2s, = 3575 ft 4

" To get 3-digit accuracy, only two terms are needed.
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FBD pipe: neglecting friction
(SMy=0:  r#(Tpp =W5)=0, T =Wy=601b
-
Lmay
We =eolb
Assuming the weight to be evenly distributed horizontally, and
FBD half-cord: S=1L
i,,_ﬁ,,-rqa e Tuaw W =(0.02 1b/ft)(75 ft) = 1.5 Ib
N 1,
7 8 T, = /(60 )’ — (1.5 Ib)? = 59.9811b
¢
s
L2 My =(37.5 ft)(1.51b) — 7(59.9811b) = 0
(a) h=0.93780 ft, h=1125in. 4
Juar =60 b (b) 0, = sin‘l% = 1.43254°, 0, = 1.433° <

{’?ﬂ'ﬂg\;_: 1<l

N
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(@) FBD ship:

2
sm= L1 23N 1o
2 31 600N

So =27 _02236m
AT

X

*See note Prob. 7.103

lo
Boo N
— ZF, =0: T, — 300N =0, T, =300 N
FBD half-span:*
.
A«Y
. el N
T A e h
C T Ix
v
w = (Z. Z ISP_E K‘i.gl 'g;)(z.s M\)
Ty =T + W7 = \/(300 N)?
Lw
) (=M, =0: hT, - =W =0, h—4—Tx
T
T - T.
2
s=x1+g(i) + - but Yy = _ L S0 24 -
3\x 4T, Xy

w
o,

X

h =224 mm 4
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Chapter 7, Solution 108.

R EEE

2 2
2 h 2 h
Knowin ] =2 =L+ =] === +...
e ot [ 3(L/2) S(L/Zj }
Winter:
2 4 7
I, = (4260 f)| 14+ 2[ 3800203860 N 43514z g
3021301 ) 52130 ft
Summer:
203946V 2394 )
I, = (4260 ft)| 1+ 2 _Z 4| = 4355.18 fi
3021301t ) 52130 ft

Al =1—-1,=375ft 4
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Chapter 7, Solution 109.

We=lokgla 21 WRg) = 951 N

FBD whole: (=M, =0:

(2m)7,, —(5m)(98.1+147.15) N =0

T . T, =1103.6 N
b, b kg o.M ie)
. - 12 kg )(9.51 N/ea) = a1 A
P" ‘?t— 5?«_-— —/&v\ —.‘ g) ¢
‘D‘f és‘?}(‘!-ﬂ A}/k(j'} =147 N
FBD half-cable: - XF. =0 T,-T,, =0, T;,=1103.6 N
[2F,=0: 7,,=4905N=0, T, =49.05N
wWe - 490N
o =
T | h (=M, =0: h(1103.6 N)— (2.5 m)(49.05 N) =0
o
|'2{“ “ h=011111m
(@)
T
(b) 0= tan" = = an ' 2295 _ 5 54490,
T, 1103.6

h=111.1 mm 4

0 =254 4
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Chapter 7, Solution 110.

FBD AB:

(=M, =0: (1100 ft)T,, — (496 ft) T, — (550 ft)W = 0

11Ty, — 4.96T,, = 5.5W )

I
Ay
Ay = /220 kips

FBD CB:
(=M =00 (550 ft)T,, — (278 ft) T, — (275 ft)% =0
Toy
7B Tex 11Ty, - 5.56T, = 2.75W 2)
Solving (1) and (2) Ty, = 28,798 kips

Ty, = 51,425 kips

T,
T = Ty =\T3. + T3, tan 0, =%

B

X

So that (a) T, = 58,900 kips 4
(b) 0, = 29.2° 4

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 7, Solution 111.

Eqn: =2
Cable profile: a7 27,
T 9
tim . w . N2
6 at A: 41n.:—(xB - 45 1n.) )
| T 27,
-— Y!{r ~ — — x
at B: lin. = ﬂxﬁ (2)
Ty
(xB -45 in.)2 B
Xp
or x5 +30x5 —675=0
Xg =(—15i30)in. xg =15in.
(a) lowest point (x = 0) is 30 in. from 4 4
2
wx 1({0.18 Ib . \2
From (2), T, =—28 =—| —— (15 in.
@ 07 2(12 in.)( )
T, =1.6875 1b
Ta Tnax Occurs at 4 where slope is maximum
2 2 2 0.18 Ib . N2
W, T =15 + (wxy) = \/(1.6875 Ib)” + (?E (-301in.)” =1.74647 Ib
= 7 (b) T = 1.747 1b 4
Z2

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 7, Solution 112.

Ta
—Tﬂ 1\“ L= m d = Qum w;lb B{‘r
r S e 6= Yatd
‘L/Jﬂ &_%‘ o - — - _— (J j
| o Ky =asl-b —C [P p— —k5=b=t-a—
QEMAZO: yATo—%Wa=0 (‘ZMBZOI —yBTO-i-gwb:O
_ wa’ _wb
Y4 2T, VB 2T,
d = (vy = yp) = 5 (b* - )
0
i
2rb
But Ty = T2 = (wb) = T2 — (wb)’ B
(2| T = (w8)* | = w? (67 - ) = w46 — aLb + 1)
T2
or 4(1 +d*)b* - 4% + (L“ - 4d2m—ng =0
w
Using L=6m,  d=09m, T, =8kN,  w=(85kg/m)(9.81m/s’)=833.85 N/m
yields b=(2934+1353)m, b=4287m (sinceb >3m)
(a) a=6m-b=1713m«
Ty = (T2 — (wh)* = 7156.9N
24 2 9 _ .09979, y—B =¥ _ 24974
x, 27T,
2
l—sA+sB=al+ +b1+ ]+
= (1.713 m)[l +§(0.o9979) } (4287 m [ £(0.24974) } =6.19m
(b) [ =6.19m <
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Chapter 7, Solution 113.

Geometry:

Pl s

R

and d = yz — ¥, =%(b2—a2)
0

Also

Using [ =64m,L=6m,d =09m,b=6m—a, and solving for a,
knowing that a < 3 ft

a=2219m (a) a=222m<
Then T, = %(b2 - a?)
And with w = (85 kg/m)(9.81 m/s?) = 833.85 N/m
And
b=6m—-a=37804m T, =4338N
T = Ty = \TZ + (wh)’
— /(4338 N)? + (833.85 N/m)? (3.7804 m)’
Ty = 5362 N (b) Ty = 5.36 KN <
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Chapter 7, Solution 114.

FBD Cable: ( =My =0: L +aTy — =M1y =0 (1)
L
B, . .
o T fe i ,,//“"‘T’” /1 T (Where XMy .q4s includes all applied loads)
o h
Z;, A $ X
c Vs ( =Mc =0: xdg - (h - a—jTO —SMg i =0 )
M L
FBD AC: (Where XM .+ includes all loads left of C)
T T L & x x
Tﬁcy ‘f:; ______ Z(l) -(2): hT, - ZZMB toads T ZMc et = 0 ®)
A J>t//" £ E
[ .
Py P ( =My =0: Ldy — =My = 0 )
FBD Beam:
A
, s B (=M =0: xdg, — M1 — Me = 0 (5)
Agx ‘t l ; L T
A P P« P é}' X X
“e .k ~ 2(4) -(5): - ZZMB tloads T ZMc e + Mc =0 (6)
FBD AC:
Comparing (3) and (6) My = hT, Q.E.D.
e e
K ’i ‘) MC
f\A Bx 1 J/ l v -
v

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 7, Solution 115.

FBD Beam: (=M, =0: (1m)(225KN)+(3m)(3kN) — (5 m) 4y, =0
r"” l“ﬂw Ag, =225kN T
A:TI =="5" t5E =0 225KN-3KN-225kN + Dy, =0
Yy Ror D, =3kN |
FBD AB: (=M, =0 M, —(2m)(2.25kN) =0, M; =4.5kN-m )
4 :q M B) M Note, since 4 and D are in line horizontally, ACy =A By and DCy =D By-
ﬁsr ~8

Also, since D), > 4, Toax =Tcp =3.6 kN

Ty = 18 - DZ, = (3.6 KN)* - (3 kN)?
T, = /3.96 kN

gy =Mp _ASKNM o613
T, +/3.96 kN

dy=226m <

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 7, Solution 116.

FBD Beam: (=M, =0: (1m)(1.2kN) + (2 m)(3.6 kN) + (3 m)(1.8 kN)
1EEN Beha) 1w
T —(4m)ds, =0 Ay =345 kNT
¢ ﬁT ) z b T
Ly Loy —= ZF, =0: Ay =0
FBD AB:
AL 65 Ma
b, (=My=0: My—(1m)(345kN)=0, M, =345kN-m
s.ysen °
FBD AC:
"IN (SMe=0: Me+(1m)(1.8 kN) - (2 m)(3.45 kKN) = 0
R DY
A "~ M. =51kN-m
Y
3. YSARN ‘
(=M, =0: M, +(1m)(3.6kN)+(2m)(1.8kN)—(3m)(3.45kN)=0
FBD AD: M, =3.15kN-m
2 R R he=de-06m=18m-06m=12m
oM SN _ oo
he 1.2m
hy =M 3B _ 61196
T,  425kN
dy=hy +03m=1.11176m, dy=1.112m <
hy = Mp _3ISENmM e

T,  425kN

dp=hp+09m=164118m,  d,=1.641m 4
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Chapter 7, Solution 117.

FBD Beam: — 2F,. =0: A, =0
W01y oy swlb ool )
f f By symmetry A, =Fp, =800 Ib
B CH yolt y eft Y ofty bft £
Ao T 6 ¢ o0 £ “
ff)’ ey
FBD AC:
Yoo /b
XMy=0: M, +(61t)(4001b)—(12 t)(8001b) =0
ol s, LD M- (2o
E a AT
T B M = 7200 Ib-ft
4
ﬁo /b ~ L

By symmetry, M, = M = 7200 lb-ft

Cable:

he=do—3ft=121ft—3ft=9fi

dy=hy+2ft=9ft+2ft=11f

dp =11.00 ft <
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Chapter 7, Solution 118.

FBD Beam:
— 2XF, =0: Ap. =0

X

w00y spolby vwlh deoll
&
i »[jéif‘r‘ fbﬂr J«aﬁ‘ l oft By symmetry A g, = Fp, =800 Ib

A-f ‘,B"p
FBD AC:
((EMe=0: M + (6 ft)(400 Ib) - (12 ft)(800 Ib) = 0
voolb M =7200 Ib-ft
By symmetry, M, = M, = 7200 lb-ft
A_bF l as “) M P
F a A . _
T B .. hC - hD
| 4 v
ﬁﬂ /b ~ L
Cable:

he=do—3ft=9ft—3ft=6f
dp=hy +2ft=6ft+2ft=8f

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 7, Solution 119.

FBD Elemental segment:

T ZFy =0: Ty(x+ Ax) - Ty(x) - w(x)Ax =0
So T,(x+Ax) T,(x) _ w(x)A
Ty Ty Ty
T,
But P ﬂ
T, dx
ay| _dy
SO dx x+Ax dxx — W(x)
Ax T,
2
In  lim : d—f _ ) QED.
Ax—0 dx T,
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Chapter 7, Solution 120.

2 £Y Tay
S oL
“x Z 2 » - __,{__;‘ ']:‘_,
Z Ny T
y 3

From Problem 7.119

dx Ty 0
So L4 = Msinﬂ using L =0
dx Tyr L x|,
2
= W°L2 (1 — cos—] [
Ty
2 2
But y(£) =h= WO—LZ(l — coszj so T, = WOZL
2 Ty 2 zh
2
And Tb = Tmin S ]:nin = % 4
h
T,
Tmax:TA:TB: ﬂ_ﬂ :WOL
0 dx x:é Tbﬂ-
_ wL
T, .

Vector Mechanics for Engineers: Statics and Dynamics, 8/e, Ferdinand P. Beer, E. Russell Johnston, Jr.,
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Chapter 7, Solution 121.

I[Elemental Segment:

Load on segment* w(x)dx = ———ds

But dx = cos@ds, SO w(x) S

2
From Problem 7.119 d ;) = w(x) = W03
dx T, Tycos™ &

2
In general d—;) = i(ﬂj = i(tam 6) = sec’ 9ﬁ
dx dx \ dx dx dx

So 49 0 %

dx T, cos® Osec’ O - Tycosd

or icos@d@ = dx = rd@cosb

Wo

. Ty L
Giving » = — = constant. So curve is circular arc
w,
0

*For large sag, it is not appropriate to approximate ds by dx.

Q.ED.
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Chapter 7, Solution 122.

FBD half-span: w=(0.07 kg/m)(9.81 m/sz) = 0.6867 N/m
Y
S T 12m
:"——*—g T V=C¢a=‘.§’ 53 SCB:_2 =6m
’ | | 5
=L . .
g - 1 Sca :csthTB, 6m:cs1nh7m

Solving numerically, ¢ = 4.6954 m

5m

X
= ccosh=£ =(4.6954 m)cosh| ——
VB il ) [4.6954 m

J =7.6188 m

hg =y —c=7.6188m—4.6954 m=2.9234m

(@) hy=292m <
Ty = wyp =(0.6867 N/m)(7.6188 m) = 5.2318 N

(b) Tz=523N<
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Chapter 7, Solution 123.

4
ws
* [ 8 B__,..----"",:’"-B
LA T
jie 2._ V=cca.s£.;_.- 3'3
4, L
———g= £ ——

sg = 30 ft, W=M=2lb/ﬂ
60 ft

yB:chrsfg:(hBﬁLc)2
= hy + 2chy + ¢*

_sh-np (30 fr)? - (24 ft)’

2hg 2(24 ft)
c=6.75ft
Then Sp = csinh 22 —» Xg = csinh ™ £
c c
xp = (675 ft)sinhl( 30 ftﬁ} 1483 ft

(a) L =2xp =29.7 ft 4

=Ty = wyg = w(c + hg) = (2 1b/ft)(6.75 ft + 24 ft) = 61.51b
®)

T,

max

T, =61.51b <
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Chapter 7, Solution 124.

FBD half-span: Sp =250 ft
w=2.8 Ib/ft
% hy =125 ft
IW"-SB B__’__,.-Yrg
s s i Vg =hy +c=125ft +c
T ) V= ccm‘.c— 53 , ,
‘ P H— vi-sh=c? (125 ft—c) - (250 ft)’ = ¢
z il
c=187.5ft
o 2B . Xp
sy = csinh=£, 250 ft = (187.5 ft)sinh =2
C C

25 - sinh”% =1.0986,  x, =205.99 ft
C

(@) span L =2x, =411.98 ft L=412ft 4
(b) Thax = Wy = (2.8 Ib/ft)(125 ft + 187.5 ft) = 875 Ib

m

T,.. =8751b <«
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Chapter 7, Solution 125.

FBD half-span: y
l74.1".5‘13 B/Z_-B

- r
Ll (‘V cceoshE | Ym

1, -

7-’8-'%

sp = 65m, hg =30m

w = (3.4 kg/m)(9.81 m/s?) = 33.35 N/m
vi =+ s
((:Jth)2 =c?+53

) 2 2
oo S5 hp _ (65m)” — (30 m)

2hy 2(30 m)

=55417m
. Xp . 1. -15p .| 65 m
Now sg = csinh=2 — xp = ¢sinh™ ~2 = (55.417 m)sinh™ | ———
c c 55417 m
=55335m
L =2xy =2(55335m) = 110.7 m <
Tpax = Wy = w(c + hy) = (33.35 N/m)(55.417 m + 30 m) = 2846 N

T, = 2.85kN «
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Chapter 7, Solution 126.

FBD Cable:

s =30m (sosgszm:ISm)

w = (0.3 kg/m)(9.81 m/s” ) = 2.943 N/m
hg =12m
ylzg =(c+h3)2 =cz+s;

sp = hi

SO C =

2 2
oo sm) —(12m) o0
2(12 m)

Now sy = csinh™Z — x, = csinh ™ 2& = (3.375 m)sinh ™'
c c

x5 = 74156 m

P =T, = we = (2.943 N/m)(3.375 m) (a)

L = 2xz = 2(7.4156 m) (b)

15m
3.375m

)

P=993N—4

L =1483m <
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Chapter 7, Solution 127.

FBD Cable:

4, i , h %7
e ? =~ P=T, =30 N
A A T,v .
~ |

VTN he v,
| |
s |
: |
v v,
o x
sp=30m,  w=(03kg/m)(9.81 m/s>) = 2.943 N/m
P =T, =wc, c= £
w
c= _3ON =10.1937 m
2.943 N/m
v3 Z(I’IB+C)2 =c? + 5%
B o+2ch-s2=0, s5="0_15m

h* +2(10.1937 m)h — 225 m> = 0
h=79422m (a) h=7.94m4
s = esinh ™ — xp = csinh ™ 22 = (10.1937 m)sinhl(—ls m )
¢ ¢ 10.1937 m
=12.017m

L =2xz = 2(12.017 m) (b) L=240m<
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Chapter 7, Solution 128.

FBD half-span: Xp = 3'2“’ —18m
q k m
% 8 _=T y- (3.72 —g](9.81 —zj = 36.4932 N/m
_._1,_% % f m s
2

e y=cemsh fﬁ i _1ength_3.8m_19m

D - - - .

P N ® 2
sp = csinh 22 1.9 m = csinh 250
c c

Solving numerically, ¢ = 3.1433 m

vh-sh=ct ¥ =(1.9m) +(3.1433 m)’

vp =3.6729
h=yp—c=3.6729 m - 3.1433 m = 0.5296 m
h=0530m
(@)
Tpy = we = (36.4932 %)(3.1433 m)=11471N
(b)

h =530 mm <4

T, =1147N «
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Chapter 7, Solution 129.

FBD half-span:

b
L]
- 3

‘F 5
=
0
=
n
n
G{a
H__Lh?‘: -

SB=9O—m—45m
2
L 60m
Xp=—=——=30m
L )
Ty =T, =300N
* Sp = csinhx—B, 45 m = csinh 30m
c c

Solving numerically, c=18.495m

Vg = ccosh2Z = (18.495 m)cosh _30m
c 18.495 m

=48.651m
hy =yg —c=48.651m —18.495 m =30.156 m

(@)
Tox = WVp 300 N = w(48.651 m)
W= 6.1664
m

W = w(length) = [6.1664 Ej(90 m) = 554.97 N
m

W SHIIN
g 9.81mfs

()

h=302m <4

m = 56.6 kg 4
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Chapter 7, Solution 130.

Yk
e— [k PO
AN
[[]
n
=
D]&

s3=ﬁ=22.5ﬂ L =20ft
2
xB=§=10ft

X
sy = csinh=£
c

2251t = csinh10 fi
c

Solving numerically: c=42023ft

X
yp = ccosh—£
c

= (4.2023 ft)cosh—2 M _ 22889 fi
42023 ft

hy = yg —c = 22.889 ft — 4202 ft

hy = 18.69 ft 4

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 7, Solution 131.

[ = total length

L2
/..\ Vg :ccoshx—B, L+c:ccoshi
A, L o ¢ ¢
s/ T or 1= coshi _L
c ¢
Y L
h=L Solving numerically, —=4.933
c
\Sf Sp = csinh £ izcsinh—
_ c 2 2c
fe . so  e=— o 103933 = 0.8550 ft
2sinh| — 2sinh| ——
2c 2
L =4933¢c=(4.933)(0.8550 ft) = 4.218 ft
(@) L=4221td
from y = ccosh ™ L = sinh >
c dx c
tan@y = Yl sinhi = sinh(ﬂj =5.848
dx|g 2c 2
(b) 0, =80.3° 4
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Chapter 7, Solution 132.

lwsﬁ 3 173
Ir
he }—— T
-, £
A (;; cceash ¥ | Ym
1, L
=t ——]
W= (3KgM) (VSIS | = 2943 N/m
L =48 m, Tax < 1800N
T,
Tmax =Wyg = Vp =
vy < 0N 6y 16om
29.43 N/m
48 m
yp = ccoshx—B, 61.162m = ccosh—2—*
c c

Solving numerically, ¢ =55935m

h=ys—c=61.162m —55935m

h=523m<
*Note: There is another value of ¢ which will satisfy this equation. It is much smaller, thus corresponding to a
much larger A.
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Chapter 7, Solution 133.

Pulley B: 8
,( 2t — ERar -!
T n & A ’!6 wa.
7’ “~ Ty =wa
s | but Ty =wyz, SO yp=a
A" Ywa X
| now yg =ccosh=2 =g
; : ‘
> 3 ft
So a = ccosh— (1)
c
also Sg = csinh 22
¢
24 ft—a . 3t
———— =csinh—
c
or 12 ft = csinh o1t 4 & @)
c 2
= csinhﬁ + Ecoshﬁ
c c
Solving numerically ¢ =1.13194 ft
or 17.7167 ft
from (1) a :ccosh3—ft=(1.13194 ft)cosh?’—ft
c 1.13194 ft
a =8.05 ft <4
or a= (17.7167 ft)cosh 3t
17.7167 ft
a=1797 ft 4
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Chapter 7, Solution 134.

FBD Cable:

s, = length =10 ft

—XF. =0 -F+1,=0, F=T,
yy=c+h= ccosh™ = ccoshZ = ccoshﬁ
¢ ¢ ¢
So 1+ﬁ=coshﬁ
c c
. . h
Solving numerically, —=1.61614

c
Sy = csinhﬁ = csinh(1.61614) =2.41748c =10 ft
c

So ¢=4.13651ft, h=6.6852ft
v, =c+h=108217 ft

F=Ty=we=| 22 \(41365 ft) =8.2730 Ib
10 ft
(a)
()
Ib
T = WY = (2?t)(10.8217 ft) = 21.643 Ib
(©

F=8271b <«
h=a=6.69 ft 4

T, =21.61b <4
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Chapter 7, Solution 135.

FBD Cable: Pulley
Al
Za y T
&
Nt =4/
4 \ TA . mg = Tmax
h
L m
e mg = (40 kg)| 9.81 — | =392.4 N
& x S
Y Also L =15m, h=5m
So xA:_lsTm:_Ts m  xz=+75m
V4 =ccosh™ =c+h
C
So ccosh—2 ™M _ ¢y 5m

c
Solving numerically, ¢ =6.3175m
.. Xp . 7.5m
sg = csinh=2 =(6.3175 m)sinh| ———— |=9.390 m
¢ 63175 m
(a) cable length= 25, = 18.78 m «
Thax = Wyp = w(c + h) = w(6.3175 m+5 m)
w= 224N 34672 Nim
11.3175 m
(b) mass/length = w 34672 Nm 3.53g <
g 9.81 N/kg m
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Chapter 7, Solution 136.

208
X

yp = ccosh =2
c

a
h+c =ccosh—
c

12ft = c[coshlo'gﬂ - lj
c

Solving numerically, ¢ = 6.2136 ft

Then v, = (62136 ft)cosh— 02— 182136t
6.2136 fi

F =Ty = wyg = (1.51b/ft)(18.2136 ft)

F=2731b— 4
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Chapter 7, Solution 137.

D T
1 yzeeosh? =
’Q I
v

PR NN

X
yp = ccosh =2
c

a
¢+ h =ccosh—
c

h = c(cosh2 - IJ
c

12 ft = c(cosh 18 1t - 1}

C

Solving numerically c=15.162 ft
yvg=h+c=121t+15.162ft = 27.162 ft

F =T, = wyp = (L51b/ft)(27.162 ft) = 40.74 1b

M

F=4071b— <«
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Chapter 7, Solution 138.

sTo =P
x
w=4 kg/m(9.81 m/sz) =39.24 N/m
Pt —we =P o SOON_
w  39.24 N/m
¢ =20.387m
y = ccosh>
c
D _ Ginn ¥
dx c
tanf = _Y = —sinh—< = sinh <
dx|_, c c

a = csinh™! (tan @) = (20.387 m)sinhfl(tan 60°)

a=26.849m

y, =ccosh? = (20.387 m)coshM = 40.774 m
c 20.387 m

b=y,—c=40.774m — 20387 m = 20.387 m

So (a)

s = csinhd = (20.387 m)sinhw =353Im
c 20.387 m

(b)

B is 26.8 m right and 20.4 m down from 4 4

s=353m<d
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Chapter 7, Solution 139.

T q
Bl
-_’f‘ﬂ 9\ j:ccasﬁ-’é
: T~ T.-P
Jf ~—
o B
I

w = (4kg/m)(9.81m/s’) = 39.24 N/m

w3924 N/m
¢ =152905m
y = ccoshf, L = sinh X
c dx c

., —a ., a
= —sinh— = sinh—
C C

AtA: tan@ = _d_y
dx

So a = csinh™' (tan @) = (15.2905 m)sinh ™' (tan 60°) = 20.137 m

a
yg =h+c =ccosh—
c

h = c(cosh2 - IJ
c

= (15.2905 m)[cosh

20.137m
15.2905 m

=15291m
So (a) B is 20.1m right and 15.29 m down from 4 4

s = esinh® = (15.291m) sinh 2227™ _ 26,49 m

c 15.291m

(b) s =265m 4
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Chapter 7, Solution 140.

Cable:

. x x
Since y, =ccosh=4,  y, =ccosh=£
c c

and x; —x,; =8m  (x,<0)

(c+05m)= ccoshX4
¢

(c+12m)= ccosh(x—Bj
c

cosh_l(l + 12 m] + cosh_l(l + 0.5 mj = 8_m

c c c
Solving numerically, c=9.9987 m
So e {cosh—1 (1 + Qg;ﬁﬂ(qwm m)
=3.15m
(a) Cis 3.15 m from house 4
Toax =T =wWyp
= (2.1 gj(%%l E](1.2 m + 9.9987 m)
m kg
=230.7N
(b) T =231 N <«
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Chapter 7, Solution 141.

_36/57(" > R
s /7] |A K
- o
o ' Z/ - T
P =
3
< o b > *
—a
Yy =ccosh— =c+6ft
c
a= ccoshl(l + ﬂ)
c
b
yg =ccosh—=c+11.4 1t
c
b= ccoshl[l + 14 ﬂ]
c
So a+b={cosh_l(l+ﬁj+cosh_l[l+114&}}=36ft
c c
Solving numerically, c = 20.446 ft
b = (20.446 ft)cosh™ (1 + ﬂj = 20.696 ft
20.446 ft
(a) Cis20.7 ftleft ofand 11.4 ft below B <
20.696 ft
T;nax = Wyp = (03 lb/ft)(20446 ft)COSh(m\J =9.5541b
(b) T = 9.551b <
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Chapter 7, Solution 142.

P

j n
T
i

(a) tanf = L = sinh X
X c

s = csinh ™ = ctan 6, Q.E.D.
c

(b) Also  y* =52+, (cosh2 x = sinh? x + 1)

So y2 cz(tan2 0+ 1) = ¢?sec’ 0

And y =csecl, Q.E.D.
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Chapter 7, Solution 143.

4

iw:sﬂ B Iﬂ
7T
hg |5 f
— 2
T & Cy=ceosh ¥ | Yo
: L
T
TB = Tmax = Wyp
= wccoshx—B = w£ 2 coshi
c 2\ L 2c
Let &=L r. =YL

SO = ——cosh
26 max 2§ f

dgr?x_ = vzv—é[sinhf - éCOShQZ)

For min7, .., tanh & — 1 0

Solving numerically & =1.1997

wL
T..).. =———cosh(1.1997) = 0.75444wL
(T )i 2(1.1997) ( )
(@) [ = —Imx 3555 me 4
0.75444w w
If T = 32 kN and w = (034 kg/m)(9.81 m/s” ) = 3.3354 N/m
Ly =1325522900N 15917 m
3.3354 N/m
(b)

Lig = 1272 km <€
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Chapter 7, Solution 144.

4

8 B
. |
Y E—
T Cf— '-/;=ccas£.§'
12

e ——

L
Vmax = ccosh— =h + ¢

2c
TmaX = WylnaX’ ylnax = &
80lb
Ymax = 0

c
Solving numerically,

ccoshE =40 ft

¢ = 2.6388 ft

¢, = 38.958 ft

h= Y =€
By = 40 ft — 2.6388 ft h =374 ft 4
hy = 40 ft — 38.958 ft hy = 1.042 ft 4
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Chapter 7, Solution 145.

4

wﬂ

S f

Zy=d¢&séc‘& 53

e— [\-—ﬁrlf-#

st —
Tmax = Wyp = 2WSB

yp =2sg

ccoshi = 2c sinhi
2c 2c

tanhi = l
2c 2
L tann 'L = 0.549306
2¢ 2
hg _yg—c

L
= — =cosh— -1
c c c

= 0.154701

hg _ hgle

L 2(L2¢)

~0.5(0.154701)

= 0.14081
0.549306
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Chapter 7, Solution 146.

Ve O
| WSy 5/\/7 Ta
/}
Ne | =S fr
< Na
T 2 y=c cos/L & -75
L I}
L K
%e=3 ]
L
(a) Tax = Wyp = wecosh—
2c
% = w(coshi - isinhij
dc 2¢ 2c 2c
For  minT,,,, s _ 0
dc
tanhi = E — L =1.1997
2c L 2c
2B _ coshi =1.8102
c 2c
h_oYe_y 208102
c c
h_ lﬁ(ﬁj = 08102 _ 3395 1 _ 03334
L 2c\ L 2(1.1997) L
L T Ly
b T, = we, T .. = wccosh—, max — cogh— = =8
®) 0 max 2c T, 2c ¢
T
But Ty = Tax €085, MaX. = seclp
0
So 0, = sec”! (y—BJ = sec”' (1.8102)
c
= 56.46° 6y = 56.5°4
yp(2)\(L L
T .. =Wy =Ww — | == w(1.8102)——
max = Wp =W (Lj(2) ( )2(1.1997)

T, = 0.755wL 4
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Chapter 7, Solution 147.

FBD AJ:
/0 /b ﬂ

solbh

(=M, =o: rGCJ + r(%Cj ~2r(701b) = 0

C=1001b /

— 3F, =0: -4, + %(100 Ib) =0

A, =801b ~—
3
TZFyzo:Ay+g(1001b)—701b=o

A, =100 |

\ ZF, = 0: F — (80 Ib)sin30° — (10 Ib)cos30° = 0
F = 48.66 Ib
F =487 1b ~<60° 4
/ EF, =0:7 —(801b)cos30° + (10 Ib)sin30° = 0
V =64281b
V =6431b ~30° <4
(=M, = 0: (8 in.)(48.66 Ib) — (8 in.) (10 Ib) - M = 0
M =309.28 Ib-in.
M =309 Ib-in. )«
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Chapter 7, Solution 148.

FBD Whole:
&

FBD BE with pulleys and
cord:

L

note can—/f:eﬂsﬁ__ anlh Ex L
of any cul £/ yaolb

FBD JE and pulley:

(=M, =0:(541)B, —(7.81)(901b) = 0
B, =1301b ~—

(=M = 0: (5.4 ft)(130 Ib) - (72 £t) B,
+ (4.8 1t)(90 Ib) — (0.6 £t)(90 Ib) = 0
B, =1501b |
— 3F, =0: E, ~1301b = 0
E, =1301b —
[SF, =0:E,+1501b-901b-901b = 0
E, =300 |

\ ZF, =0:-F -901b + %(130 Ib) + %(90 Ib-301b)=0

F=5001b % «

/S EF, =0V + %(130 Ib) + %(30 Ib-901b) =0

V=-301b V =3000b /4
(=M, = 0:~M + (1.8 t)(130 Ib) + (2.4 t)(30 Ib) + (0.6 ft)(90 Ib)

~(3.0)(90 Ib) = 0
M =90.01b-ft )«
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Chapter 7, Solution 149.

FBD Rod:

=My =o: zW—rAy =0 Ay=%‘
T T
a = 15°, weight of segment = Wﬂ _r
90° 3
FBD AJ:
7= Lsing = sin15° = 0.98867
a /12
/ XF, =0: %cos30° - Kcos30° -F=0
Vs 3
F - W_ﬁ(z_lJ /
2 T 3

(Mo =M + r(F —Z—Wj + 7005150% =0
T

M = 0.0557Wr ) 4
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Chapter 7, Solution 150.

(@)

3k'P5 5/”/:5 ‘/1/(905
 E

D
A by !

|
3 — ,?F{?I-ZFH« 24 Ft—

é/(/pts

BDPAE

-33N

A < J

Along AC: 3kips
& o vjﬁ'}
8%

[2F,=0: -3kip-V=0 7 =-3kips
(=M, =0: M+x(3kips)=0 M = (3kips)x
M = -9kip-ftat C

Along CD: 31'135 5’741,0_5'[; K1Y M
ey o p— 1 .
— x ———\Y

[XF,=0: -3kips—Skips —¥ =0 ¥ =-8Kips
(=My =0: M+ (x -3 ft)(5kips) + x(3 kips) = 0
M = +15 kip-ft — (8 kips) x
M = -16.2kip-ftat D (x = 3.9 ft)

Along DE: 3 klps < k//bs
ANV ic oty
“— 3 ?/gf—"'le =
bLkips v
[ XF, =0:  —3kips - 5 kips + 6 kips =/ = 0
V = -2 kips

(=M, =0: M —x (6 kips)+ (-9 ft + x;)(5 kips)
+(3.9 ft + x,)(3 kips) = 0
M = -16.2 kip-ft — (2 kips) x;

M =-18.6kip-ftat E (x; =12 ft)

continued
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Along EB:

\Lj kips

3|C-f C\]/ Z‘!F'f /‘CzJ

fk//gs ‘//e//bS

A

TZFyzo:—3kips—5kips + 6 kips —4 kips—V =0

(zmy =0

M

(b)

From diagrams:

z.9Ft DG

M

7, "

A kr/os

V = —6 kips

+ (4 kips)x, + (2.1 ft + x,)(5 kips)
+(5.11t + x,)(3 kips) — (1.2 ft + x,)(6 kips) = 0
M = -18.6 kip-ft — (6 kips)x,
= -33kip-ftat B (x, = 2.4 ft)
V... = 8.00 kips on CD <

|M|  =33.0kip-ftat B 4
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Chapter 7, Solution 151.

(@)

N S

hf [TV T Tp

~ Tz»« Eydl 2w
,{?7 i S F kN T
i i

10

(k) 5 l

(b)

By symmetry:
A, =B = 8kN+%(4kN/m)(5m) A, =B=18kN |

Along AC: A J
] M
=1 n
15k Y
XF, =0: I8kN-V =0 V =18 kN

1

(=M, =0: M -x(18kN) M =(18kN)x

M =36kN-matC (x =2 m)

Along CD: SN fan
A Sl oo
Fa bk
/SkN J'g’é/\j |4

1

$F, =0: 18kN -8KkN —(4kN/m)x -V =0
V =10 kN — (4 kN/m)x,

V=0atx =25 rn(at center)
(Mg =0: M+ %(4 KN/m)x, + (8 kN)x — (2m + x)(18 kN) = 0

M =36kN-m + (10 kN/m)x, — (2 kN/m)x}
M =485kN-matx =2.5m

Complete diagram by symmetry
From diagrams: |V|max =18.00 kN on AC and DB 4

|M|max = 48.5 kN-m at center 4
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Chapter 7, Solution 152.

By symmetry: 4, =B=60kN-P
f T by Along AC: A .
' zra_:r_wtg_ui g M 13 | x E:{Sr-ﬁ_
A > £ F bokN =P ~

(=M, =0: M—-x(60kN-P)=0 M =(60kN - P)x

j20-2p j20-2p

M =120kN-m - (2m)P at x=2m

Along CD: o kN

f20-4# in

&olen P ¥

(ZMg =0: M +(x—2m)(60kN)—x(60 kN — P) =0
=120 kN-m — Px
M=120kN-m—(4m)P at x =4m

Along DE:
ons ok B

ZMJZM

to f()\I -p

(=M, =0: M —(x-4m)P+(x—2m)(60kN)
- x(60kN - P) =0
M =120kN-m — (4 m)P (const)
Complete diagram by symmetry
For minimum |M |mX ,set M. =—M_ ..
120 kN-m - (2m)P = = [120 kN-m — (4 m) P
P = 40.0 kN <

EZ; M,y = 120 KN-m — (4 m) P M| =40.0kN-m <
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Chapter 7, Solution 153.

FBD Beam:
u soknim (=M, =0: (4m)B—(1m)(20kN/m)(2m)~- M =0
2 ENEN Y v
O B B=10kN + —
Ay = 4m
(@) B=10kN |
(a) (b) B=13kN |
3o 4
1\ SF,=0: A, —(20kN/m)(2m)+ B =0
I
4 | A, =40kN - B
vy | }
— AT =1
= ° (a) A, =30kN
lz2.8
VR (b) A, =27kN |
/ Shear Diags:
M _L . v
|(M.MJ V,= Ay, then V is linear (d_ =-20 kN/mj to C.
X
Ve = A4, — (20 kN/m)(2 m) = 4, — 40 kN
(b)
27 (a) Ve = —-10 kN
v | (b) Ve = —13kN
(kn) - |
— E A m
pasm | ) V=0=4,-(20kN/m)x, at x; = 20ykN
:30,2"5
26 (a) x=15m
7 (b) x =135m
” V is constant from C to B.
(kn) )
continued
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Moment Diags:

M , = applied M. Then M is parabolic (

Mismax where V =0. M

(a)

(b) M

(a)
()

max

X

max

1
=M + EAyxl.

1
|M|max - 5(30 kN)(IS

a;ﬁ decreases with Vj

m) = 22.5 kN-m <

1.500 m from 4 4

=12kN-m + %(27 kN)(1.35 m) = 30.225 kN-m

|M|max =30.2kN, 1.350 m from 4 <4

1
Mq=M,,, —EVC(2m -x)

Finally, M is linear (a;ﬂ = ch to zero at B.
x

M = 26 kN-m
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Chapter 7, Solution 154.

®) (a) Distributed load w = wo(l - 1j (total - lwoLj
o L 2
(=M, =o0: £[lw0Lj—LB=O B =l 4
4 R 32 6
Ay L 1 woL wyL
" SF =0 A ——w L+ 08 g A =&
A : ! R =]
! Shear:
Wyl
- _ ~ wL
V
dav xjdx

’__.‘/th.__;i\_l,%t Then g:—w—)VZVA—'LW()(l_Z

A
2
(3o 5 5]
06455 L
: Note: At x = L, V=——W2L,
: 2 1
/ v=0at |X| —2/X|+Z2=02=1- |5
L L 3 L 3
Moment:
M, =0,
o w/L
Then (d—M =V—>M=Lde=LLVﬁdi
dx L L

continued
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at % =1- %
(@)
M = w,l?
(©)

= 0.06415w,>

3 L 2\L

{242 4] |

1 ox 1(x)V]
ST

M, = 0.0642 w,[* 4

at x = 0.423L 4
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Chapter 7, Solution 155.

N L4W0 2
@ XF, = 0:w L= [y (Lx = 2?)dx =0
IR e
A4 4 I
i w L = 4_”2’0 T, 1p)_ EWOL —)
LT g *\2 3 3 £ 3

2
Deﬁnefzﬁsodfzﬂ—)netloadw=4wo I 2 —zwo
L L L L 3

or W:4W0(—é+§—§2j
_ g 1 2
v =7(0)- fo 4W°L(_€+ §-¢ jdé
=0+ 4wyL (%§+%§2 —%;ﬁj
2
V= EWOL(g -387+28°) <

M:M0+ISde:O+§w0L2Ig (6 -38% + 28%)ag

2 1 1 1
= EWOL2 (552 — 53 + E§4j = EWOLz(éz — 253 + 54) 4

(b) Max M occurs where V=O—>1—3§+2§2=0—>§=
2
mle=L)-Ly (o2 L) ml
2 3 4 8 16 48
2

L
M, = W408 at center of beam <«

1
2
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Chapter 7, Solution 156.

(@) FBD cable:
(=Mp =0: (4m)(1.2kN) + (8 m)(0.8kN) + (12 m)(1.2kN)

bt ,“A.I—q e m-Jr-—-l mng:f - (3 m) A-’C - (16 1’1’1) Ay =0
T G 34, +164, = 25.6kN (1)
N Bl ¢ L2kN
AT (=M = 0: (4m)(1.2kN) + (1m) 4, — (8m)4, = 0
A, -84, = —48kN @)

Solving (1) and (2) A, =32kN 4, =1kN

So A =3.35kN™17.35° 4

(b) cable: —= XZF . =0:-4 +E =0
E. =4 =32kN

[ZF, =0:4,-(12+08+12)kN+E, =0

E,=32kN-4, =(32-1)kN =22kN

So E =3.838kN_~ 34.5° 4
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Chapter 7, Solution 157.

FBD CB:

(=M, =0: (135 )T, - %(57.5 Ib/ft)a = 0

T = (212963 Ib/ft” ) a?

QEMB = 0:60ft——a(

57.5 1b/ft)(60 ft — a) — (6 ft) T, = 0

6T = (28.75 1b/ft2)[3600 fi> - (120 ft)a + az] Q)
Using (1) in (2), 0.55a> — (120 ft)a + 3600 ft* = 0

Solving: a=(108+72) ft, a=36ft (180 ftout of range)

So Cis 36 ft from 4
(a) Cis 6 ft below and 24 ft left of B 4

T, = 2.1296 b/t (36 ft)* = 2760 Ib

W, = (57.5 1b/ft)(36 ft) = 2070 Ib

(b) T =T, = T2 + W2 = \/(2760 Ib)” + (2070 Ib)* = 3450 b «
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Chapter 7, Solution 158.

4

wﬂ

.S f

(??c:cca«sltc& 53

?-ﬁh
e— [\—-ﬁrlf-#

- —

sg =100 ft, w= 4l _ 0.02 Ib/ft
200 ft

7. =161b

Tmax = TB = W)yp

T,  161b

I 00 oot
YB = T 0.02 b/t

2 2 2
¢ =)Yp—Sp

¢ = /(800 )* — (100 1) = 793.73

x -
- B _ 1YB
But yp = xgcosh . T Xp = ccosh s

= (793.73 ft) cosh™ B00R ) _ 9974 g1
793.73 ft

L =2xp = 2(99.74 ft) =199.5 ft <4
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