PROBLEM 7.98
A force P applied at B and a block attached at C maintain cable ABCI) in

., the position shown. Knowing that the force P has a magnitude of

1.32 kN, determine (a) the reaction at 4, (&) the required mass m of the
block, (¢} the tension in each portion of the cable.

SOLUTION

FRD B:

—= I =0 —%rﬁé&ﬂ_azmﬂ
' 5 4
TR, =0: —Tg-Tao=0

Solving: Typ = 208 kN, Tp- = L kN

By inspection of 4,

(a) A=208kN ™. 226° 4
— IF, =0 %Tm—%(l kN)=0, T =065KN
A 4, . 5
EF, = 0: Z{IKN)+ (065 kN) —w =0
w= .05 kN
W 1050 MW
hhm=—=———=107.03 mo= 1070 ke 4
= = o8I me? kg ke
() From above T =205kN 4
Ty = 1000 kN «

Trp = 650 N 4




224 ma] LB mpa—35 m—sja S n 4| FROBLEM 7.101

. .Q : _| Two traffic signals are temporarily suspended from cable ABCDE.
agml ™ iw Knowing that the mass of the signal at C is 55 kg, determine {a) the mass
Ny T“_“}*u B | of the signal at I), (b) the fension in cable BF required to maintain the
T e ““fxﬁ___.---"" 15m system in the position shown.

SOLUTION
FBD E £;
N E. E,
E-_‘,- - 1 Tl = T E"-' = 'E.:"
£ N
;E - Toe
i . IM-=0: (6.5 m:lEj. — (42 m)E, — (3.5 m)wp =0
_‘?_.PE' f
23E,. =35 E. =E 2
FBD CDE: 2y = 2D w = By = 53D

35
(8.1m -3 JHJ%IF_D —(5.1m)wp — (L6 m)we=0
-
wp = 060131 we, mp = 06013 1m- = 33.072 kg

(@) mip = 33.1 kg

4 5
—_;Tar: = E,, Toe = E'E‘l‘

47 5 | 24
E[E'ETJ_ ﬁﬂw ~ 55 lar =10

AT+ 22E, ) =0
ﬁa‘.ﬁ‘ ESRF 5[4 .'L'J_

al l 25
3 Ex Solving: ETEF = EE'L'!- Tgr = EEI

25 (35 25 35, |
Tar = —| —wp | = = (33.072 kg)[9.81 m's®
o 124[23“’”) g 33 (33072 ke (981 mi’)

(k) Tor = 995N o




PROBLEM 7.112

Bm
| Bl
0w |, " Chain AB supports a horizontal, uniform steel beam having a mass
T ¢ per unit length of 85 kg/m. If the maximum tension m the cable 15
not to exceed 8 kN, deternune (a) the horizontal distance a from A
L—r-J to the lowest point C of the chain, (b) the approximate length of the
' chain.
SOLUTION
Ta -
= j A L= fm
] = LI
i'r'l'ﬂ Mﬂk _
— xnza_=L—g';. __;_lf

(=M, = 0: -y, T, +%wb =0

wa® wh?
4= 27, Yg = 2_3"0
d=(yg—¥yg)= %[bl —ag)
21, T
_ - ﬂ/ -h)"b
But T, = \/TBE - (wb)" = Jrj“ — (wh)" To

) y2

{36’]1[1%3“ —(wd) ] =w(p? - @) =w(40 —4Lb + )

) { 20N
or 4{L3+d3]b-'—4ﬁb+|f—4dﬂ&$ =0
! \ w” J
Using L=6m d=09m I =8KN. w=(85 kg.-"m}[jQSl m-'sF] = 8§33 .85 N/m
yields hb=(2934+1353)m b=4287m (since b > 3m)

(a) a=6m—-b=1713m+«

PROBLEM 7.112 CONTINUED

T, = T2, - (wb)' = 71569 N

wh

Y4 _ W9 _ 09979 B M0 _ (24974
xg 20 xg 20
p y \2 (v 32
I=s5,+s =al+——-‘] o+ B 1=+
47 0E 3\ x, ) { x5 )

rl

W2 \ 2.,
= (1.713 m}[] + %{0_099?91'} +(4.287 m]|:l +5(024974) ] =619m

()] [ =6.19m«




PROBLEM 7.39

For the beam and loading shown. (@) draw the shear and bending-
moment diagrams, (&) determine the maximum absolute values of the
shear and bending moment.

SOLUTION
(@) By symmetry:
1 L
= = — ! A = _
kit 4, =8 8kN+2{4kN.m}{5m) A, =B =18kN
A A Ll 4 L I,l.*p. . Along AC: ﬁ'_ T T:) M
" Zom T ETT ] : ! M
A ! ¥y e

;g.éul v
[ZF =0:18kN-V =0 V¥ =18kN

(ZM; =0: M - x(18KN) M = (181N)x

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

| ZF, = 0:18 KN -8 kN — (4 KN/m)x; - ¥ = 0
V=10 kN — (4 kN/m)x

V = 0atx; = 2.5 m(at center)
(Mg =0-M + %[4]{me]x1 +(8KkN)x - (2m + x)(18kN) = 0

M =36KkN-m+ (10 kN/m)x — (2 KN/m )
M =48 5kN-matx = 25m
Complete diagram by symmetry

(b) From diagrams: |Ir’|lmx =18.00kNon AC and DB 4

|j'lrf|m|__iz = 485 kN -m at center d




PROBLEM 7.35

_ For the besan and loading shown, (@) draw the shear and bending-moment
" S diagrams, (&) determine the meedrmum absolute values of the shear and

SOLUTION
() FBI} Beam: L iMp =1
_ (1.1 m){540 N} - (0.9 m)C,, + (0.4 m{1350 N} - (0.3 m){ 40 N) = 0
e C, =1080 N {

TEF, =0 -S40N+1080N - 1350M

—S4ON4+E, =0 E, =1350N |

. Shon)
Alang AC: i r . H

.I"‘. AL |'.i'.-
4

'E.'-'_f,='{': -MiN-F=10
F=-50H
JEMy =00 x(MON)+ M=0 M=-(50N)x

Aleng CIx

&

E.'-'_f, =0 —-HMON+1B0MN-F =0 F=50HN
JEMp =00 M 4+ (02 m+ x) (340 N - x (180N} = 0
M =108 N-m + [ 540 M) x,

M=182Nmnal |5 = 05m)

0 i e



PROBLEM 7.35 CONTINUED
Along DE: ¢ _a_?,m;I.-r
A e L, N

*Eﬂ=l:l: F+1350N-50N=10 F=-810H

TEMy =00 M+ vy + 03m) (540 W) - 51350 ) = 0

M=-162N-m +(Bl0N)x
M=162N-m atD (x, = 04)
Along EB:

- | <Ho

TEF,=0: F-S40N=0 ¥F=3540N
TIM; =0 M4+xn(MON)=0 M=-540Nxy
M=-l62N-matE (x =03m)

®) From diagrams |, = %10 Neoa DE 4

|44 =162.0N-mat Dand £




