Solution Manual S5

Chapter 5
5.1:
10 Ly Tpe
TBA:TBC:T tanﬁz?:>€=73.3° 0
2T cos 6 =50 g.
_ 50x981  50x981 — 8535 N 50 g
2><cos6? 2 %X cos 733
5.2:
2T sin =W | 30 m |
T ) T
sin0=K=L =1/6
2T  23W
= 6=9.59°=09.6°
y=15tan 6=2.54m
200N
5.3: T, Ty
Tey=Tcp=T
2Tcos70=50¢g
= =298 SN
2 X cos70
5.4: .
T
0g _ T, _ “ <
sin75°  sin45°  sin60° 60245 “
= Tey=2873N ¢
=351.8N
5.5:
2Wp sin =W,
sin 8= Wi
20,
When W, =Wy, sin 8=1/2 = 6= 30° T
W,=W, Wg=2W, sin 0=1/4 = 6=14.48°
5.6:

2T cos 30°=50¢g

T=2832N
50g
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5.7:
sin @=1/5
2T sin 6= 30
27. l =130 30N
5
= T=75N T
5.8: La/

2T cos 6= W

cos 0= W2T = % = 6=060°

T
’\%
|
v
w
5.9: 1y
IZTBACOSG TBC:TCDSil’l0
U]
tan 6= (())_431 = 6=36.87° 2=T¢pcos @ Tye
- Tyy = 1.25 kN % ~ tan 0=Oi4 —x=0.15m Tep
' 1
TBC = TBA Sin 0 AlSO, 0: 20560 7]
= Tpc=0.75 kKN s Tep=2.14 kN Tye
5.10: Tep

Tep cos 45°=50g = Tp=693.7N 452
Tepsind5°=To = Ty =4905N  Te

50g
5.11:
Tpc cos 45°= Ty, cos 30°
1000 + Ty, sin 30° = Tpc sin 45°
1
= Tgy= L =2732.05N
cos 30° — sin 30°
Tpc= 3346.06 N:
Tgp= 1000 N 1000 N

5.12:
Tcy sin 30° + Tep sin 45° = 80 cos 20° + 50 cos 40°
0.5 Tcy+0.707 Ty = 11348 N
Ty cos 30° + 80 sin 20° = T cos 45° + 50 sin 40°
0.866 Ty —0.707 Tep =478 N
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1.366 T,=118.26
= Tcy=86.5TN
Tep=99.3 N
5.13: Tey
Tcysin 55° = Tep
Tcycos55°=10g

T(JB
= Tcp =10 gtan 55°=140.1 N
Tcy =171.03 N
10g
5.14: ‘ 80 cm
4
mg=(2) 300 g cos 0 tan 0= 3 o
3 0
=(2) 300 .. cos @= 3
3 > 0.3 0.3
=360 g - -
k m
5.15: T
W=Tcos 8
W =2W cos €
= 6= 60°
5.16: W T
w
W=Tcos 8 = 6= ——— =48.19° 0
3
—w
2 R
R=Tsin 8= é W sin 48.19° = 1.12 W
2 w
5.17: Tye
e + Sy €08 30°= 0 = T = + 866.03 N %
Sp4 sin 30° + 500=0 = Sy, =— 1000 N
N
. 500 N

5.18:
T sin 70° x 6=25 g % 6 cos 30° + 100 3 cos 30°
= T=272.1 N
A,=T cos 40° =208.4 N
A4,=100 + (25 g) — T'sin 40° = 170.35 N
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5.19: Tep
Tcp sin 30°= P Scy+ Tep cos 30°=0
= Tcg=2P = Scy4=— Tcp cos 30° Sea 30°
=_2p ? =3P
5.20: P

2F,=0= 3000 — 2000 — Q cos 30° — P cos 45°=0
P cos 45° + Q cos 30° = 1000
XF,=0= 0 sin 30° = P sin 45°

P=517.64 N
0=1732.05N
5.21:
W =R, cos 30° + Ry cos 30°
=2R cos 30°
= 2R ﬁ
2
w
= R=—F
NE)
5.22:
w _ R, _ Ry
sin90°  sin30°  sin 60°
- R, =339
sin 90°
= Sin60" . B
sin 90°
5.23:
cos 0= l
3r
sin 6= 2
3r

Rpcos =W = Rp=1342W . Rp=Rz=1342W
Rpsin =R, = R,;=Rp=0.895W
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Rc=2W+ Rgcos 8+ Ry cos 6

=4W
5.24:
Rycos =W
R, = Wicos 6
-2y
N NG
Rp=R,sin 0
r w
=R, — =——
40 J§
5.25:

W, = Rp cos 30° + R sin 30°
Rc cos 30° = R sin 30°
= Rp=1299 N
Rc=75N
R, =Rpsin 30° + R cos 30°
Rp cos 30° = W, + R sin 30°

= Rz =101.04 N
R,=1155N
5.26:
W =2R cos 30°=2R§
w
= R=—
V3
Ry =R sin30°=
243
5.27:
Resin @=W = R-=1512W
Rccos 8=Rp Rp=1.134W

R,;=Rccos 6=Rp=1.134W
Rg=W+R.sin =2 W
cos 8= Lo 3
2r 4

= 0=41.41°

2r 2r
I5r

\

R, —p
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5.28:
Resin 6=2W = R-=2.68 W
Rccos =Rp = Rp=179 W

2
cos 0= —

= 6= 48.19°
Ry=Rccos 0=Rp=179W
Rp =W+ Rcsin 6=3W
5.29:

6= cos! [1—25} =41.41°

Resin 0= W = R-=1.512W
Rccos 0=Rp = Rp = 1.134W
R, =R cos 8+ Rp sin 30°
Rp cos 30° =W + R sin 8

= Rp=231W
R,=1.134W + 231 W sin 30°
=229W
5.30:

W=Rcos 30°= R=

cos 30°
S =R sin 30° = ¥ tan 30°
(i) member is in compression
(i1) member is in tension

5.31:
tan 6= 3/4
0= 36.87°

T sin (66.87°) x 6 =28.5 x 6 x 9.81 % 3 cos 30°

T=790 N
A, = Tcos 36.87 =632 N
A, +Tsin36.87 =W
= A, = W~ 790 sin 36.87
= 12035 N

30°

30°
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5.32:

F.a=2g-%=9.8lN

5.33:

leg

R, 6 cos 30° =100 x 3 sin 30° + 750 x 4 sin 30°

= R,=317.54N
F=R,=3175N

5.34:

4
50 xr +2g— = T 4
3T

= T=5833N
5.35:
W1><2+W2><4:T><3
7= 16424
5.36:

A, =80cos 60°=40N

=1333 kN

W,=6kN

A, + B, =60 + 40 + 80 sin 60° = 169.3 N
B, % 6 =60 x 2 + 80 sin 60 x 3 + 40 x 5

= B,=88N
A,=813N
5.37:
A, =0
A, + B, =30 %6+ 100
=280 N
B, x 10 =100 x 7+ 180 x 3
= B,=124N
A,=156 N

W, =8 kN
60 N 80N 40N
P
* VTZm Im 2m Im T
4, B,
30 kKN/m 100N
3m—X
4y IA
6m AVImAV T
4 B,
10 m
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5.38: 10 kN 15kN
) Ry ) i 5 kN/m i x,
) \/5 : 4 2 /4 I I ﬁﬁ
R 2m41m4 2m 41m4 Zm‘
Ay+TB=10+(5X2)+15=35kN 4, Ry R
R ’ "
B _
7 8 = (10 x 2) + (10 x 4) + (15 x 6)
= Rz =26.52 kN
A, =18.75 kN
4,=16.25kN
5.39:
Ax=0Ay+By=%X(2X4)+%X(42X4)+10=22kN
By><8=l(2X4)X(4J+l(4X4)[4+2-4}+10X6
2 3) 2 3 o
= B,= 148 kN T C,
A, =72 kN L
5.40: 4, —C,

C,=T cos 0=T~%=4OOOX%=3200N

C, = 4000 — T sin €= 4000 [l—ﬂ = 1600 N
A, + Tcos 8=C,
A.=C,—Tcos =0
A, + B, =Tsin 8+ C, + 800 = 4800
B,-5=Tcos 8.3+ Tcos §5.+800x4.5+C,9

= By:7920N 4000
- A,=-3120N
5.41:

W=-50g;

DA=04-OD=—4i+3] -k
DB =0B-0OD=3(+37—k
DC=0C - 0D =k

- —4i +3] -k
Tpy=Tpy| —=2—=

DA DA|: \/% :|

- 3 +3/—k

Tpp=Tpp | —L—=

DB DB|: \/E :|
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Roc=Roc K]
R=0=Tpy+ Tpg+ Rpc=

4 3
ETDA+E Tpp=0 = —0.784 Tpy +0.688 Tpp =10

%TDA N Tps—50g=0 0.588 Tpy + 0.688 Tpy —490.5 =0
“Ios _Tos _p o~ ~0.196 Tp, — 0.229 Tpp — Rpe =0
\/% \/E DC DA DB DC
Tpp = 4074 N
Tps=357.5N
Rpe=-1634N

5.42:
4(0,0,0) BD=0O0D—OB=—4i —2] +3k

B(4,0,0) o .&

C(45,0,0) BE=OF — OB =47 +3] +4k 7 i
D (0,-2,3) 4
E (0, 3.4) A
—47 =27 +3k
Top=T
BD BD|: @ :|
= —4i +3] +4k
Tpe=T,
BE BE|: \/ﬁ :|
W =-20k
A=Axi+ij+AZk4 )
SF.=0 = JETBD—\/HTBE—}—A)C:()
-2 3
ZFy= = @TBD+ \/ﬂ TBE+Ay:0

SE.=0 = Tpr—20+A.=0

I o
\/E BD \m

4T X Ty | 7254
J29 297 V29

- T, - - -
+ai x P[40 +3) +4k
Jar! ]

+4.50 x (-=20k)= O
12

-8 R .
ETBD k — ETBD]
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12 ~ 16
= T k- T
\/ﬁ BE m BE]
135/ = O
12
\/— Tpp + T T =0
:/E \/_ Ty + 135 =0
=16.95 kN
A,=265kN
A4,=63N
A.=-251kN
5.43:
W=-100gk 7=0.6i-03k A(1, 0, 0)
AC =7 -057+08k B(1, 2, 0, 0)
BD = 102i + 157+ k C(0, —0.5, 0.8)
D(0, 1.5, 1)

Tye= Ty {%} Tyo= [-0.727 — 0364+ 0.582k]

Tgp=Tsp= {%} =[-0.5547 —0.693] + 0.462k] Tgp
0=0,i+0,i 0.k
SF,=0 = —0.727 Tyc—0.554 Tgp+ O, =0
—0.364 Tyc +0.693 Tgp + O, =0
0.582 Ty + 0.462 Typ + 0. —981 =0

IM=0 = (060 —03k)x (100 gk)
+ (7)) % (07277 — 0.364 j + 0.582k ) Ty
+(1.27) % (- 0.5547 + 0.693 ] + 0.462k) Typ = O

+60gi
0582 Tyej— 0364k (Ty)) |= —0364 Ty +0.832 Tgp =0
—0554TBD]+0832kTBD—0 —0582 Tc—0.554 Tgp+60g=0
TBD:312'4N
TAC:714'1N

0O,=6922N, O0,=434N O.=421.1N



