S.8

4.1:

4.2:

4.3:

4.4:

4.5:

4.6:

4.7:

4.8:

Engineering Mechanics: Statics and Dynamics

Chapt

M, =2 kN x (0.03)
= 60 N.m anticlockwise

My=5kN x5
= 25 kN.m anticlockwise

M, =-60 cos 20 x 0.6 + 60 sin 20 x 0.1
= 31.8 N.m clockwise

M, =-800 sin 60 x 3 + 800 cos 60 x 0.3
= 1958.5 N.m (clockwise)

Mp =800 sin 60 x 2 + 800 cos 60 x 0.3
= 1505.6 N.m anticlockwise

M, =500 sin 30 x 1
= 250 N.m clockwire

M, =500 sin 30 x 1 + 500 cos 30 x 1.5
= 899.5 N.m clockwise

M, =1500 cos 15 x 6
= 8.69 kN.m

Mp = F cos 30°.a+2 = 1.225Fa

0.75
cos 30°

M, = F cos 30° x

= 0.75F

er4

15°

45°
30°
30°
30°
T~/ 150 F
15°
30°
F\1
30°
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4.9:
M, =50 cos 20° [0.75 cos 30 x 2]

=61.03 N.m

50N

4.10:
M, =—1 sin 60° [2a + a sin 30°-cos 60°]

+ 1 cos 60° [a sin 30° sin 60°]
=1.732a kN.m
Mp =1 sin 60° [a — a sin 30°-cos 60°]
+ 1 cos 60° [a sin 30° sin 60°]

=0.866a kN.m

4.11:
f=tan"! [@} =3.20°

M, =4000 sin 3.22° x 8 + 4000 cos 3.22° x 0.3
=20.74 kN.m

41

35°

0.75m 2o
[03m

}7

—— 8m ——P

4.12:
C;: 2500 cos 30° x 8.6 = 18.62 kKN.m
C,: 2000 cos 45° x 8.3 =11.74 kN.m

C5: 1000 cos 60° x 8 =4 kN.m
4.13:

F=4i +3]
F =-500k
VM, =7 x F=(4i +3 ) x (= 500k)
=2000 — 1500;
=500 [-37 +4/]
4.14:

3P +3+ 3 e

ﬁ=2oo[
F=60+3]+4k
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iJ
iy =|6 +3 4200 _ 200

Nl r[z(9 12) — j(18 = 20) + k (18 — 15)]
5 +3 3

[3l+2 30 = 600?+400j+600/€
J_ Ja3 o Ja3 o Ja3

My =[(6] +3] +4k)—(6i)] x F

i
- 2000, = {i[(9 - 12)] = j[0 —20] + k[0 — 200
5

N RN

W W N
w Yy

=[-37 +20]—15k]\2/%

_ —6007 +4000 — 3000k
V43

4.15:

~ _ —47 +47 10k
My, = 10k x | 100 — L=

[ 47 4l]
\/13 /-

_ —4000/ —4000;
V132

5 —3j -8k
My =8k x |150] —=L_ "=
O/B — [ ( @ ]:l
~ 1200
[5 +3i ]
\/_
_ 30007 + 6000/

Jo8

ZB—3Z+3]+31€
n 3l+3]+3k

~ 200
F=22[37 +3] +3k]
\/—
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F =04 =27 +3] +4k
FCA:—ZZ—ZJ—E

l ] £ 200
1 1 1
200
= 1(3 4) — (2 4)+k(2 3H]—
= J 7
- - 200
= [ +2f - k1==
BERNE
_ =200 +400; — 200k
V3
ik
200
Mq=|-2 -2 -1|=%=
1 1 1 \/3
200[(2+1) ](2+1)+k(2+2)]
G
200 z
=217+
\/3[ ]
4.17:
F=0A4=5+2] +4k
. T +2j -k
F =100 Y
{ J54 } B(-2,4,3)
PR
~ - = 100 /
M,:VXF:ﬁ 5 2 4 X
> -7 2 -1
100[(2 8) — ](5+28)+k(10+14)]
~ T
100 - —~
—107 — 23] +24k]
e
~ ~ -~ 100 2400
M:Mﬁk 24 = N.m
a7 54
4.18:

Fl=4i + 3] F=i+2]
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4.19:

4.20:

4.21:

4.22:

4.23:

4.24:

4.25:

4.26:

4.27:

A: ZF=5+2x3)=11kN ZM=5%x2+6x45=37kNm
B: XF=11kN IM=5%x4+6x15=29 kNm

Engineering Mechanics: Statics and Dynamics

F; =100 [cos 30°] — sin 30°] F, = F[—cos 10°7 + sin 10°]
M; =100 [—4 sin 30° — 3 cos 30°] M, = F[sin 10° + 2 cos 10°]
=-100 [4 sin 30° + 3 cos 30°]
M1:M2 = F=2145N

M, =100 x 1 sin 50° — 50 x 0.5 cos 50°
= 60.5 N.m (anticlockwise)

M,=20x03=6Nm
M, =10 cos 10° x 0.04 = 0.39 N.m
]\71(, =100 sin 20° x 2 — 50 = 18.4 N.m (anticlockwise)

F =100 [cos 60°7 + sin 60° /]

OA4 =47 +3]
i j Kk
M,=100] 4 3 0| =100[4 sin 60 — 3 cos 60] = 196.4 N.m
cos 60° sin 60° 0

M, =100 cos 60 x 3 = 150 N.m
M, = 100 sin 60 x 4 = 346.4 N.m

w =333 m SF=30N
30
SF=30NT }<—>
SM=15x%2=30N.m v
30N
PL

A: XF=P ZM:M+T

3PL

B: XF=P 2M=M—T
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4.28:

4.29:

4.30:

4.31:

4.32:

4.33:

sk 990, 150 cos 6= 98.8 N 6= tan! [ﬂ

2
50
£F, =100+ 150 cos 6+ —= =202.4 N
2
50 50 .
M, =75+ 2= x02+ = x0.1+100 x 0.2 + 150 sin 6x 0.3 — 150 cos 6 x 0.3
J2 J2
=298 N.m
ZFx—ﬂ—g—lo.ﬂN
V22
ZFy—so—ﬂ—£=4.o4N
V22
2MA=50x0.02—ﬂ < 0.01 - 2% 003 22 % 0.05+ 2 0,04
J2 J2 J2 J2
=_30.81 N.cm
R=18248N M =200 x 0.15 =30 N.m 1800 N
X =£=O.lm or 10 cm
328 300
y =——=1.67 cm
1800
3
2F, =700~ 500 < =400 N
4
TR =500 2 =400N - F=400~2 N
SM=0

L
XF, = E[Wl + W]
XM=

F= 3[157 +196] = 706 kN

_ 4[157+2(196)
3| 157+196
= 1464 kN.m

}X706

S.13
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4.34:

4.35:

4.36:
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SF =2 —354N

J2

5
$F,=-10-3 - —= =1654N
’ V2

R =16.91 kN
5
My =—(10x2)—10—-| —=x%x5|-3x7
= 68.68 kN.m
68.68 _
16.54

X = 415 m

2F, =40 cos 30° = 34.64 N X=—=05m

2F, =—40sin 30° =20 N y=—f-—
34.64

EM=-40sin30°x 1+ 10 x 1
=—10 Nm

- _A47 +57 _8k 0,0,8

F = 100 4i +55 -8k ( )
4105 A

?0/428]; T

. - 800 - - 8 m
M,=7Foyx F=——[-4] —5i
o4 7105 | \

_ —4000i 3200,

N TN

4.37:

M=P x2d=2Pd

4.38:

L F; . - R

47 +27 15k —607 +307

5[ +5) —20k +1007 — 1007

27 +87 ~10k 207 —807

i +y)) ~15k 607 — 1507
15x7 — 15yi =607 — 1507




