Problem 5.14 (a) Draw the free-body diagram of the
beam.

() If F = 4 kN, what are the reactions at A and B?

Solution:

(a) The free-body diagram
(k) The equilibrium eguations

D My -2 EN-m— 4 KN(02 m)+ B(10m) =0
Y FiiA —4xN=0

Y Fy:iAy+B=0

Solving:

|_4A =4kN, A, =—28 kN, B=28kN

Problem 519 (a) Draw the free-body diagram of the
beam.

() Deternune the tension in the cable and the reactions
at A.

Solulivn:

{z) The FED
(b] The equilibrium equations

EM’_,, . (200 16160 in) | T(30 in)
+ T ain 3000 in) = N
E Fe Ay —Tros30"=C

S F Ay + T+ Tsin30°— 300 b =0

Solving:

|»fl,1 =354 1h, A, =—1a6NTh, T =640 Th
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FProblem 5.47 The suspended weights in Problem 5.46 Solution: Wiitten with the mass value of 80 kg replaced by the
are each of mass m. The supports at A and E will each  symbol m, the equations of equilibrium from Problem 5.46 are
safely support a force of 6 kKN magnitude. Based on this

criterion. what is the largest safe value of m? Z F.=Ay +Ex =0,

Y Fy=Ay—2m(931)=0,

and Y My = 0.3Ex —0.2 m(9.81) — 0.4 m(9.51) = 0.

We also need the relation

1] = \/'Ai, +A% = 6000 N.

We have four eguations in the three components of the support
reactions plus the magnitude of A. This i3 four equations in four
unknowns. Solving for the unknowns, we get the values

Ay = —4243 N,
Ay = 4243 N,
Ex = 4243 N,

and m = 216.5 ke.

Note: We could have gotten this result by a linear scaling of all of the
numbers in Problem 3.46.



Problem 5.59 A speaker system is suspended by the

- 0.5 m|0.5 | 0.5 | 0.5 |
cables attached at [ and £ The mass of the speaker | m m m | m -
system is 130 kg, and its weight acts at . Determine ‘ ‘
the tensions in the cables and the reactions at A and C. ‘

c\ E

Solution: The weight of the speaker is W =mg = 1275 N. The
equations of equilibrium for the enfire assembly age

Y Fo=Cx=0

ZF,,:.‘I.}' +Cy —mg=10

(where the mass m = 130 kg), and

ZML- = —(D)Ay —{1.5)mg = 0.

Solving these equations, we get

“.5 m_
Cx =0, H m-l |
Cy =3188 N, !
T, i
and Ay = —1913 N.
From the free body diagram of the speaker alone, we get mg

D F

and »  Mies saggon = —(1img + (1.5)T7 = 0.

Ti1+T:—mg=0,

Solving these equations, we get
Ty =425 N

and T2 = 830 N



Problem 5.3% The suspended load exers a fomce F =
a0l 1o at A, and the weight of the bar (04 & neglizible.
Determuine the tensions in the cables and the reactions at
the kall and secke: sappodt 0.

Solnfion: Foem the diagrame e Dmportant paines i iz proklam
ame A (B, & O, B (0, 200 43, £ [0, & —10), and the adgin & (0, 0, O]
with all diruensioas in 8. B need anit vectess in the dimections A to
B amnd A to . Bah vectess aze af v foom

Bopom (p = X+ (e — 0 00— 2y 1k

wheze P can be sither 4 or B. The forces on cailes AF and AC aze
Ty = Tantip = Tamy i+ T + Tk

ard Tar = Tac by = T aexpl + Tacr] + Taczhe

The weight farce is

O

ard the SEppOr fapce ar the ball joias is

S Syl 48 r'j + Yk

The vector foom of the Sooce eguilitriam eqrasen (which goees thres
5calar equations) for the bar is

Tay +Tsr +F 4+ 5= 0

Let n5 fake maments abont the ooz The mement sqiafion, m vectar
torm, I5 Zven by

Eua-rmx Tan + Toa = Tuc
Tpqg & T oo &1

WheZe Toq = Bi+ 6] 4+ 0k

The cress prodacts are evalaated asag tue farm

S T
Bl rw Howm | & a |,
Hy Hyr Hz

wheze H can be iy of the those focres acfing af point A, The vechar
mamenl squation provides anothel fhree squations of sgailibriem.
Cince v Rave smalnated and agplsd the anit vwcbes, e Rave o
weCher egratiens of equilibriam in the Sve anknowns Ty Ter . Sy, Sy
ard %y (there it ene rednndant eguiton since all ferces pass throngh
the Ere {04). Solving these egrartens yields fhe reqruired valwes far
e SEPPOI TEICTINS af fue ocizn.
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If we cammy Hooagh these opesatioas in fue segrence descrbed, we get
the following TeCeTs

tay — —O.046 4 0400 + 0400k,
By = —DE26 4 0] - OTILK,
Tag = —3ET.00 + 193.5] 4+ 193 5k In,
| Tam|= 4741 [k,
Tar = —1%400 4 0f — 1935k 1L,
|Tac | == 2475 [k,
Myy = Togq o Tag = 11610— 1545) 4 3E71Kk f-10,
Ml = Tog ® Ty = —11i6di 4+ .ﬂEj + 15K fo-10,

ard 5o 541 0] 4 405 5) 40k IE



