Chapter-11
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11.1:
2P =p
2x ox +2y oy =0
oy=-— X ¢
y
=—tan 6 Ox
Considering positive virtual displacements
Jy =tan 6 Ox
~Tox+W % =0
N 7= W tan 6
2
11.2:
I’ = unstratched length of spring
s=1Ilsin -1
PP =P
2x Ox+2y oy =0
= oy=-— X S
y

Considering positive virtual displacements,
Oy =tan 0 Ox

—ks ox + W%=0

—k(Isin 6-1") Sx + W%=0

k(I sin 0—[')=%Vtan0

- /= 1sin g Y tan0
2K
11.3:
x2+y2=12
2x Ox+2y oy =0
= 5y=—£5x
y
=—0x

F
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Considering positive virtual displacements,

oy = Ox
W oy —uRg 6y =0
. uv
Ry
But Rp=W+W=2W
_1
H 2
11.4:
PHp=P
2x Ox +2y oy =0
= oy =— xS
y
=—tan 6 dx
Considering positive virtual displacements,
Oy =tan 0 Ox
P ox— WQ =0
2
N p— Wtano
2
11.5:
P oy— WQ =0
4
= P= V—V
4
11.6:
rPsy-w¥ -9
= P= 4
4
11.7:
x=I[sin @ y=1Icos 8
ox=1cos 856 oy =-1sin 6 660

Considering positive virtual displacements,
ox=1cos 856 oy =1sin 6 66
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POox—Woy—Wady=0
Plcos @60—-2Wlsin 8 60=0

11.8:
xX=acos 6+ wlbz —a’sin’ @
Ox = [—a sin @+ % (b* — a* sin® )" (24’ sin & cos 0)} 00

=—asin0[1+L°S‘9]§0

b* —a®sin’ @

b a
M
Considering positive virtual displacements, P AH@L

0 L
Sx=asin 01+ ——2 56
b* —a* sin®> 6
MSO—pA ox=0
M
= p=
Aasin@ 1+ 47 o
b* —a*sin’ @
11.9:
I . /
V= Esm 7 oy = ECOS 606
y2=%sin0 §y2=%cos 6006
y=2lsin 6 oy =2l cos 8066 g
—P o+ Woy, + Woy,=0
—P (2l cos 86) + W(écosé@ﬁj + W(%COSHJ§0: 0
= P=w l
11.10:

x=1[sin @+ [sin @+ [sin 6
=3/sin @
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Ox =3l cos 000

Pox—Mdo6=0
P31 cos 6)00—M6O=0
= M =3Pl cos 6
11.11:
x= 7ésin 6=3.5]sin 6 Ox =3.5/sin 6 660
y=2écos0=lcos0 oy =—1sin 866

Considering positive virtual displacements.
ox=3.51sin 666

oy =1Isin 6 60
Qox—Pdoy=0
0 (3.51sin )06 P (Isin 6) 56=0
4| 350
= =tan || ==
0w |57
11.12:
x = displacement of m,
y = displacement of m; e
. v
2 N
myg oy — uNox =0
mlgé — pmy g 6x =0
2 mg
2m,
11.13:
SA:VAQ dS‘A:VAé‘e
SB:V30 &S‘B:VBé‘e

mpgryg 00—mygr, 660=0

mpg &p—myg o,=0 “

Mp T,
= mA=—BB

Ty
=333 kg
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11.14:
P§y1 - W§y2 =0

3
t =
an @

o= tanl(gj =36.87°

5y, = 1 88.cos [90° — 30° - 36.87°]
=/[cos 23.13° 06
W= éSiH 0

o = écos 606

P[l cos 23.13°160=W [é cos 0} 00

W cos@
= p=__"9Y
2 cos23.13°
_ 285x 6% 981 x cos 30°
2 X co0s23.13°
=790 N

11.15:
M3 —Wsy=0
Shortening of string = r 56
r00=10¢ cos 30°

y=ésin¢
§y=écos¢§¢

MSG—Wé cos P 0p=0

M86— W cos 919 _—¢
2 l.cos30°
N M=V—V- cos ¢ .
2 cos30°
W cos30°
= — r

2 cos30°
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~ 100x2%x981x0.15
- 2
=147.15N
11.16:
x=21sin @ Ox=21cos 6660
y=1Icos @ 0y =—1sin 6 66

Considering positive virtual displacements,
ox=21cos 656

oy =1sin 0 66
Poy+B,dx=0
P [lsin 6100+ B,.[2 [ cos 8]106=0
- Bx:_Ptané?
Similarly, 4, = Ptanb
2
11.17: 180N 100N
3 3m 3m
Oy; = — 0y i
10 A A
7 &, o
Sy =—6 ¥,
27107 5 1
By 6y — 180 &y, — 100 &y, = 0 PREALEA By
7m
3 7
By 6y—180| — o0y | —100| — | oy =0 10
swfie) (e T mt
= By =124N

Similarly, Ay = 156N.



