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3.[6 ] Three loads are applied to a beam as Al dimensions in momn
shown. The beam is supported by a pin at A | (a) D AE
and by a roller at B. Neglecting the weight of | (b)y D B AE

the beam and the sizes of the roller and the pin,
determine the reactions at A and B.

lso KN 20 kN l

\ g D KN
A B 10 kN
- - R —
0.8m 0.5m
4.5 1] (lever)
300 N 300 N ,

2.(b) P=174 N 25°

3. A=309 kN 71.1°,

4. r = 350 mm

5. (@ Mp =90 i + 162 j
(b) Mpp = 41.0 N'm

B = 40.8 kN 1

+ 81 k (N-m)
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1. F= Mr , (M) () (£)

M=rF . () (r) (M)

2. (a)

(b) cosa = 19180% = 0.8909

o = c0s'0.8909 = 27.0°
6 = 180° - (90°+25°) - 27.0° = 38.0°
W = (2.4 kg) (9.81 m/s®) = 235.44 N

. w P
sine . = .
sinf sina
_ sina sin27.0°
P=W sind - (235.44 N) Sin38.0° 173.6 N
= 173.6 N 25°
A, 50kN . 20kN
3. 2F, =0; A, - (10kN) =0 y
Ax = 10 kN A g ‘lOKN
»>My =0; -(0.8m) (50 kN) + (24 m) B, - (29 m) (20 kN) = 0
_ (404 58) (kN - m) _
B, = 2.4 m) = 40.8 kN
Y2 My =0; -(24m) 4, + (1.6 m) (50 kN) - (0.5 m) (20 kN) = 0

(80 — 10) (kN - m)

A, = dm) = 29.2 kN
( SF,=0; A, - (50 kN) + (40.8 kN) - (20 kN) = 0

A, =50 - 40.8 + 20 (kN) = 29.2 kN )
A= /A2 + 42 = VOOKN)* + (29.2kN)* = 30.9 kN

4, 29.2 kN B}
= y = 2222t - = 1 = °

tand = S = TR 2.92 9 = tan"'2.92 = 71.1
A =309 kN 71.1°
B = 40.8 kN 1



4.  (r cos60°) (300 N)

(2 < 0.05 m) (150 N) + (0.25 m)cos60° (300 N)
52.5 N'm

52.5N - m

=m=0'35m=350mm

5. (@) rap=-01j+ 0.2k (m)
0.9i—0.6j +02k

1 . .
Ay = =1 ©09i-06j+02K
0P+ (062 +o020 L
B 990N . . _ . .
Tac = Aap+ Tup = —p5 (091 - 06+ 02K =810i-540 ) + 180 k (N)

Mo = rap %< Tae

[-0.1 ] + 0.2 k (m)] = [810 i - 540 j + 180 k (N)]
[(~0.1)(180) - (0.2)(-540)] i + (0.2)(810) j + (0.1)(810) k (N-m)
90 i + 162 j + 81 k (N-m)

12i—03554+0 1
Va2 + (—0357%+0 125
]WDB = )‘DB - Mp

= (0.96 i - 028 ) - (90 i + 162 j + 81 k) (N-m)
(0.96)(90) + (-0.28)(162) (N-m)
41.0 (N'm)

(b) A,y = (12§ - 0.35j) = 0.96 i - 0.28 j



