Homework # 5

Solution 3.104:
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Have EF: —12kN-—W; — 1B kN = —40 kN — 40 kN
i, = 50 kN

or W, = 50.0 kN

IMp: (12 kN)(5 m) + (50 kN)d = (40 kN}(5 m)

d=28m
or heaviest load (50 kN) is located
2.80 m from front axle
Solution 3.118:
Have ZF: B+C=R
IF,: B,+C.=39b o B =39b-C, (1)
ZF,: C, =R, Q)
S el 3)
Have IM,;: rgyXB+1q,xC+M,=M"
ek TR

1
| 045 g 4 0 20{+(2Ib-fi)i = Mi+(1.50b-ft)j—(1.1b-ft)k
B, 0 0 C, C, -1l
(2- 0.166667C, i + (0.375B, + 0.166667C, + 0.36667)j + (0.33333C, )k
= Mi+(15)j-(L1)k
From i - coefficient 2 - 0.166667C, = M, 4)

j-coefficient  0.375B, + 0.166667C, + 0.36667 = 1.5 (5)
k - coefficient ~ 033333C, =-1.1 or €, =-331Ib (6)



(2) From Equations (1) and (5):
0.375(3.9 - C, ) + 0.166667C, = 1.13333
_ 032917

¢ = = 1.58000 Ib
0.20833
From Equation (1): B, =39-1358000 =232
. B=(2321b)i
C = (1.580 Ib)i — (3.30 1b)j — (1.110 Ib)k
(5 From Equation (2); R,=C,=-3301b or R, = _.{ 330 lb)
From Equation (4): M, = -0.166667(~3.30) + 2.0 = 2.5500 Ib-fi
or M, = (2.55Ib-ft)
Solution 4.1:
Free-Body Diagram:
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(@)+) EMp=0:  —4,(3.6t) - (146 Ib)(1.44 ) — (63 Ib) (3.24 ft) - (90 1b)(6.24 ft) = 0

A, =-27110 Tb or A, =271 |
(B)+) ZM,=0:  B,(3.6 ) - (146 Ib)(5.04 ft) - (63 1b)(6.84 ft) - (90 1b){9.84 f) = 0

B, =570.10 b or B,=5701b |



Solution 4.2:
Free-Body Diagram:

/

ll/ A5 Lps

=5 Lipe
L]

(a)

L) =)
\?25,, -kf'l_*'c
a4 gE ; i‘_i-c cE
[E FEN
(a)

S Mo =0: (35 kips)[ (16 + 13+ 19.5c0s15)t ] - 27, (1.6 + 13+ 14)R] + (95 kips) (1.6 ) = 0

2Fy = 54009 kips
or K =2.70 kips 1
(b)
+) EMp=0: (35 kips)[(l@.f}cosls* - 14)&] — (9.5 kips)[ (14 + 13)ft ] + 2F.[(14 + 1.3+ Le)ft] = 0
2F; =7.5991 kips, or
or F.=3.80 kips T

Solution 4.10:

Free-Body Diagram:
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For Qi 7p =0

+) EMp=0:  (7.5KN)(0.5m)— O (3m) =0
QTI'IJTL = 1250 kN

For lei‘i’ TH =0

+) EMp=0:  (7.5KN)(2.75m) — Oy (0.75m) = 0
O = 27.5 kN

Therefore: 1L.250kN< Q0 <275kN



Solution 4.17:

Free-Body Diagram:
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Equations of equilibrium:
+)IM,=0; (330 N){0.25 m) + Bsiner(0.3 m) + Beoscr(0.5 m) = 0

A FE =D A, — Bsina =0
+ £F,=0: 4, - (330 N)+ Beosar = 0
(@) Substitution & = Ointo (1), (2), and (3) and solving for 4 and B:
B =165000N, 4, =0, A, =1650N
or A=1650N | B=1650N {
(b) Substituting o = 90° into (1), (2), and (3) and solving for A and B:

B=27500N, A, =275.00N, A, = 330.00 N

A= 4 + £ = 2757 + (3307 = 42956 N

6=t 2 ot 29 50.194°
A, 275
SA=430N L 502°, B=275N ~— «
(¢) Substituting o = 30° into (1), (2), and (3) and solving for 4 and 5:

B8 =141506N, A4 =70.753 N, A4, =20745N, =

A= [4£ + £ = J(70.753) + 20745 =219.18N

e I

= 71.168°
A T 88

S A=219N « 71.2°9B =141.5N ™. 60°



