Solution of Question No. 1
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xX= tan‘l (E) = 14.04°

ZMA =0: CDcosx (0.6)—200(03)=0, CD=103.1N

o 03m
E | E

0.6m

v}

ZMF =0: —103.1cos x(0.9) +E(0.6)=0, E=150N



Solution of Question No. 2
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Y SM,=0: 80(9.81)(4)—R,(12)=0, R,=2620N
+1 Z F=0: 2620 —80(9.81) + R, = 0, R, =1831N
Mz = —1831(1.2) = —2200 N.m
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Solution of Question No. 3
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ZMA — 0: ££(31.!3) — CH(2R) =M = 0

M
CH=1L- R (Tension if positive)
CH=0 if M=2RL



Solution of Question No. 4

(Dim. in mmy}
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oo (70 L,
& = tan 05 = 50.7

ZMC = 0: 750(9.81)(2300) — F,p sin « (4115) = 0, F,5 = 5310 N
Z F, = 0: 5310¢c0s50.7° + C, = 0, C, = 3360 N

ZFy = 0: 53105in50.7° — 750(9.81) + C, = 0, C, = 3250 N

C =+/33602 + 32502 = 4670 N



Solution of Question No. 5
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C;- Y>M, =0: —4000(1)+ 2800 + Rz(3) =0, Rz =400 N

+7 Z E,=0: R,—4000+400=0, R,=3600N or3.6 kN
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O0<x<1lm V =3600 N M = 3600x
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Im<x<2m: +TZF=0: 3600 —4000—V =0, V =—400N
C+ZM=0: —3600x + 4000(x — 1)+ M =0, M = 4000 — 400x



4000N

2800N-m
1m

3600N X v

2m<x<3m: ZF=O:3600—4000—V=0, V=—-400N

Z M = 0: —3600x + 4000(x —1) + 2800+ M =0, M = 1200 — 400x

b 3600

Values at middle
V=—-400N M =3400N.m



Solution of Question No. 6
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M, = 1.6(0.200) = 0.32 kN.m
ZMA =0: 04B+032-085(1.6)=0, B=26kN

Zon: A+16-26=0 A=10kN
ZM =0: 032—-16x—M=0; M=032-16x
AtB x =045 Mz = —0.40 kN.m

M=0 wh —0'32—02
= wnen X = 1.6_ Zm



Solution of Question No. 7
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L/2=20m

w=1.400(9.81) =13.73kN/m

2 2
_WwL L) | 13.73(40) 40 _
From Eq. 5/15 b, T== IJ{(E) J_ > 1{(@) J—1133KN

T2 =W2+T2, T, =4(1132)% - [(13.73)20)]> =1099 kN

d W@ 13.73(20)
Y tane= - =0.250, 6 =14.04°
dx T, 1099

Z F, =0at support ; 2T sin 0 —C =0, C =2(1133)sin 14.04" =549 kN



Solution of Question No. 8

Free body: Entire beam

300 mm 300 mm 300 mm

Ax

150 mm 300 mm r 300 mm IlSOmmI

We replace the loads by equivalent force-couple systems at C, D and E.

400N 400N 400N

400 N 800 N

JD > M, =0: B(0.9m)-(400N)0.3m)- (400N)(0.6m)- (400N)0.9m) =0, B =+800N (1)

> F =0:A, =0 +T>F, =0: A, +800N-3(400N)=0, A, =+400 N (1)

We consider successively the following F-B diagrams
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V, = +400N,M, =+60 Nm

V, =0,M, =+120 Nm

V, =—800N, M, =+120 Nm

Vg =—800N, Mg =0



Solution of Question No. 9
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Eq. 5/14: _wx’
q. ty=or
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AtA: 25=30XI7 A B. 10— 40020-0)°

2T, 2T,

Eliminate T, : 0.61° —2401+14400=0, 1=73.5m (or [ =326m)
T, =%12 =%(73.5)2 =4320N

Section O-B: (mg)* = T2 +(wx)?

(0.81m)* = (4320)* + [40(120—73.5)2 ] m = 480 kg



Solution of Question No. 10
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CD: ZMDy =
ABC: XMp, =0
XE =0
EB: B, = E,
ABC: YMy, = 0:
CD: ZMDX =
ABC: YF, = 0:
XE =0:

42)-Cx(4) =0,

2(1) = 4,(3) =0,
B, - 0.667 -2 = 0,

= E, = 2.67kN
1(6)- C, (4) = 0,
C, = C, = 150 kN

A, - 2.67 — 1.50 = 0,

A, +1-150 = 0,

A= JA,% + A2 + AZ = 425kN

C, = 2kN
A, = 0.667 kN
B, = 2.67kN
C, = 1.50 kN
A, = 417kN
A, = 050 kN



