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3.[6"]1 A bent rod ABC is supported by a roller at A
and is hinged at C. A force P of magnitude 200 N is
applied at B as shown. The weight of the rod and
roller is negligible. Determine the reactions at A and
C. (9 F A2 A7]eh wFor ¥
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3.[67] A bent rod ABC is supported by a roller at A
and is hinged at C. A force P of magnitude 300 N is
applied at B as shown. The weight of the rod and

roller is negligible. Determine the reactions at 4 and
C. (g F & A7 wEge= 439
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@ WALEFoIY HLEES A7IA ZS
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2. (a) AHEAE

(b) T'= W =mg = (8 kg) (9.806 m/s*) = 78.44 N

SF,=0: A, -T=0 = A, = W=7844N
SF,=0: A, - W=0 = A, =W=7844N

> A=A+ 42 = V(1844 N+ (7844 N)* = 11091 N = A =110.9 N 245.0°
+7ZMA:O: MA+ TT_(d+7”)W:O
= M, =dW=(16m (7844 N) = 12550 Nm = M, = 125.5 N'm )

3. P =200N, «a=30°

+IEMy=0: aP - (2a)F,, - aFy, =0 P re,
. a a
= aP - (2a) Fy cosa = aF, sina =0 v

—>

P 200 N C C

= FA = - = - - - X

2 cosa + sina 2co0s30° + sin30
= 89.60 N a

= Fa = 89.6 N 160.0°

A
ZFZ =0: CI - FA =0 a
= C, = F, sina = (89.60 N) sin30° = 44.80 N
SE,=0: C - P+ F, =0

= G, =P - F, cosa = (200 N) = (89.60 N) cos30° = 122.40 N

xr

Fa

C= O+ C? = V(44.80 N)*+(122.40 N)* = 130.34 N

G, _ 12240
C, 44.80

= C=130.3 N 269.9°

= 2732 = 0 = tan (2.732) = 69.90°

tanf =

4. (a)




(b) F,p; = 350 N

d,p, = (0.100 — 0.067) m = 0.033 m

dyp, = 0.990 m, d,, = -0.594 m B
dyp = Vdin +dip, +dip. o

= v0.033>+0.990° + (—0.594)> m = 1.155 m A
Aup = ﬁ (dyp, 1+ dyp, 1+ dyp, K

_ 1 . -
= 1155 [0.033 1 + 0.990 j + (-0.594) k]

Fag = Fup Aup

- 315?521 [0.033 i + 0.990 j + (-0.594) k] = 10.00 i + 300.0 j + (-180.0) k (N)

Fp = Fag = (10.00 N) i + (300 N) j + (-180.0 N) k

rep = (0.750 — 0.067) i + (0.990 - 0.230) j (m)
= 0.6831+ 0.760j (m)

Mp = rgp X Fag = [0.683 1 + 0.760 j (m)] x [10.00 i + 300 j + (-180.0) k (N)]
= [(0.760)(-180.0) + 0] i + [0 - (0.683)(-180.0)] j
+ [(0.683)(300)-(0.760)(10.00)] k (N-m)
=-136.81+ 1229+ 197.3 k (Nm)

(©) Mpo = Ape-Mp =j-[-136.81+ 1229+ 197.3 k (Nm)] = 122.9 N'm

P=48N, §=¢ =450°
_1 0.05+0.05
0.15

v =a t+ ¢ = 33.69° + 45.0° = 78.69°
f =90° - a = 90° - 33.69° = 56.31°

= 33.69°

« = tan

A _ ¢ _ P
sinf sinf siny

_ sinf _ sin45.0°  _
A =P sinn (48 N) SIn78.69° 34.61 N
= A =346 N \33.7°

_ sinf sin56.31°  _

=P siny (48 N) Sin78.69° 40.73 N
= E =C = 40.7 N v/45.0°
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1. (A QR =3F =0, M® = =Mp = Z(rxF) # 0
@ AALETMEAEEH)S g, HALEES Fusin
(b) A& (A4o]) Fo RHE, FA F4
2. (a) ATEA=
T,
A b P
» M
| a | a FDXP T2
v v
Fa Fc Foy w

(b) Fy = F. = 200 N, a =4 m,

=6m, T,=1T,=W

b
M| <200 Nm = -200 Nm < M < 200 N'm
+IXM, =0 M+ 2aF, + aF,-bT, =0
M+2aF, +akF,

= W = 2
M= -200 Nm @ W, 5= (—200N-m)+2(4rr;)g00 N) +@m)20N) _ 6y
M= 200 Nm @ W, = (200N - m) +2(4 m)5(2r?10 N) + (4 m) (200 N) = 590 N
= 440N < W < 520 N
3. P=300N, a=30°
= aP - (2a) Fy cosa + aF, sina = 0 a a Cy
_ P ~ 300 N v __,
- F= 2 cosa — sina 2¢0s30° — sin30° ¢ ¢,
= 243.4 N .
= Fa = 243 N 260.0°
Y74
ZFz:O:CI'i'FAx:O
= (C, = -F, sina = —(243.4 N) sin30° VA
= -121.7 N

SF,=0: C, - P+ Fy, =0

Y Y

= C, =P - Fy cosa = (300 N) - (243.4 N) cos30° = 89.21 N

C= o+ = V(=121.7 N)*+(89.21 N)* = 150.90 N

G 89.21
- Yy _ - _
tand = - = o1

xT

= C=150.9 N 136.2°

0.733 = 6 = tan '(-0.733) = -36.2°



4. (a)

TN
[
M, F(>\QE M,
P g

(b) T = 300 N
Yy
Ay = (4.8m)i + (—=6.2m)j + (—2.4m)k A
V@gm)?+(=62m)’ +(-2.4m) u Tan
= 0.5854 1 - 0.7561 j — 0.2927 k Tas
Tao = T Ayp = T (0.5854 i - 0.7561 j — 0.2927 k) rasc

Ry = 2 Tag + Tap /C
D
x

-2 Tj+ T(0.58541- 0.7561 j — 0.2927 k) z
(300 N) (0.5854 i - 2.75661 j — 0.2927 k) = 175.62 i — 826.8 j — 87.81 k (N)

Fc =Ra= (1756 N) i+ (=827 N) j + (87.8 N) k

rac = 6.2 J + 2.4 k (m)

Mc = rac X Ra
=[6.2]+ 24k (m)] X [175.62 1 - 826.8 ) - 87.81 k (N)]

= [(6.2)(-87.81)-(2.4)(-826.8)] i
+ [(2.4)(175.62)] j + [-(6.2)(175.62)] k (m)

= (1,440 N'm) i + (421 Nm) j + (-1,089 N-m) k

(¢) M, =i-Mc=1-[(1,440) i+ (421 j+ (-1,089) k (N'm)] = 1,440 N-m

5. P =200 N

B
o = tan 22 = 3273 \

—lﬁ — o
60 36.87

v = 180° - (a+p) = 180° - (32.73° + 36.87°) = 110.39°

D
. . R ‘B\ \

§ = tan

sina sinf B siny
. / A

) ) ) & C| 45 mm
o= pSing _ (200 N) 33687 Pl B e v

sinvy s1n110.39

= 128.02 N !
= C=1280 N 732 70 60 mm 60 mm 70 mm
_ . sina _ sin32.73°  _ C v B

B = PTM = (200 N) Sinll039° 115.36 N
= D=B=1154 N 536.9° a B



