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2.[3% ] The barge B is pulled by two tugboats A4 and
C. At a given instant(a=55°), the tension in cable 4B
is 300 N and the tension in cable BC is 250 N.
Determine by trigonometry the magnitude and
direction of the resultant of the two forces applied at
B at that instant.
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1. (@) A& (Ao gg F gk dA, it
ook 3 BE, A A A5
(b) mgh = Wh = (20.0 kef) (4 m) = [(20.0 kg) (9.81 m/s?)] (4 m) = 785 N - m
(20.0 kef) (4m) = [(20.0 kgf)ﬁligfn(ﬂf m)ﬁ] — (44.1 1b) (13.11 ft) = 578 1b - ft

2. Tpy = 300 N, Tzo=250N, a =55 g =30°

modeling
A-5EAE(F.B.D.) 3] 4zt (force triangle)
~v = 180° - (a+ 3) = 180°-(55°+30°) = 95°
analysis
cosine& 2 R* = T3, + Tji, — 2 Ty, Tyo cosy
= (300 N)? + (250 N)? = 2 (300 N) (250 N) co0s95° = 165,573 N?
= R =406.9 N
. Tpe R . Tpe . 250 N .
1P| — = - _ b = _Z9Y N o —
sined 2| sind SinT sing o siny 106.9 N sin95 0.6121
= ¢ = sin"1(0.6121) = 37.74°
0= ¢ - p=23774° - 30° = 7.74°
= R = 407 N \7.74°
3. analysis modeling
P=60N, @Q=80N, §=120N AFEAE (F.B.D.)

a = 50° B =20°
R, =%XF, =P+ @ cosa + S sina
(60 N) + (80 N) cosb0° + (120 N) sinb0°
203.3 N
= 2F, = Q sina - § cosa
= (80 N) sin50° - (120 N) cosb50°
= -15.85 N

R = \/R2+R? = V(2033N)*+(~1585N)* = 203.9 N

R,

Y

R 15
6 = tan 2 = tan”% = tan"'(-0.07796) = —4.458°

xr

6 =38+ ¢ =(20°) + (-4.458°) = 15.54° = R =204 N ~15.54°




4. (a,b) S ; known W= 350 N, g = 20°, ABY J¢ =7] F= P 28] (F = 2P)

unknown P9 =7]¢} ®kek

= A2 (sine &2 =X cosined 2 AR)

M ; AFEA=F.B.D.)

oot

A2+ (force triangle)
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T7=P F=2T=2P
(c,d,e) A ; sine&d? P = F = .W
sinf sinf siny
sinf = % sing = 2 sin20° = 0.684 = f# = sin”
=

v = 180° - (B+6) = 180° - (20°

+ 43.2°) = 116.8°

(£ 4 = a + (90°-3) = 46.8° + (90°-20°) = 116.8°)

p= w3 _ (350 Ny _sin20

sinvy sinl116.8°

= 134.1 N =

10.684 = 43.2°

a =90° - 0 = 90° - 43.2° = 46.8°

P = 134.1 N 146.8°
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5. (a) dyp = V(=480 mm)® + (290 mm)? + (240

Ay = 6%[(—480) i+ 290 + 240 k)

= -0.7869 i + 0.4754 j + 0.39

G2 A2+ A+ A =1)

>
Il
o
o
2
|
o
o
2
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>
Il

= cos’l)\y = cos 1(0.4754)

mm)®> = 610 mm

34k = Ay = -

cos 1(-0.7869) = 141.9°

= 61.61°

(0, = cos'— = cos™'A. = cos 1(0.3934) = 66.83°

z F z

0.787 1+ 0.475j + 0.393 k

> 6, = 141.9°
> 6, = 61.6°
> 0. = 66.8°)



(b) 7= 210 N, 6, = 25°, 3 = 60°,
T, = T cosf, = (210 N) cos25° = 190.32 N
T, = T sing,
T, = -1, cosp
= —(T sinb,) cosp3

= —(210 N) sin25° cos60° = -44.37 N
T, = T, sing

= (T sind,) sing
= (210 N) sin25° sin60° = 76.86 N
S T, =444 N, T,=1903 N, T, =769 N




