[image: image1.jpg]2-14 Determine the magnitude of the
resultant R and the angle O

between the x axis and the line
of action of the resultant for

the two forces shown in Fig. P2-14.
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SOLUTION
$ = 180° - tan ° % - tan”' £ = 79.70°
From Eqs. 2-1 and 2-2:
2 2 2 . .
R = F1 + F2 + ZFle cos ¢
= 240° + 180° + 2(240)(180) cos 79.70°
R = 324.73 N = 325 N
8 = sin”! Fpsin @ in-! 180 sin 79.70°
- R - 324,73
8 =B + 36.87 = 33.05 + 36.87 = 69.92°

= 33.05°

O

69.9

325 N 2 69.9°

—
-

Ans.
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 2-43% Three forces are applied
‘ to a bracket as shown in y
Fig. P2-43. The magnitude
of the resultant R of the
three forces is 5000 1b.
If the force Fl has a

magnitude of 3000 1b,

determine the magnitudes

of forces Fz and ?3 .

SOLUTION
For the system of forces:

R=F +F +F =F +R

23

From the parallelogram of forces

constructed using R and F1:

R,, = /50002 + 30002 - 2(5000) (3000) cos 75° = 5122 1b

3000 R23 5122

. . -—o . '-0
sin « sin (9 sin /9

_ . -1.3000 sin 75° _ o
X = sin 5199 = 34.45

For the second parallelogram:

B=a- 24" = 34,45 - 24 = 10.45°
Y = 74° - « = 74 - 34.45 = 39.55°
K, Fq B 5122

~sin ¥ sin B sin 130°

po= 2122 .y = 2122 . oa9.55°

sin 130° sin 130°
F o= 5122 - ain B 5122 -
sin 130 sin 130

4257.5 1b = 4260 1b Ans.

™

sin 10.45° = 1212.7 1b & 1213 1b Ans.





[image: image3.jpg]2-55% For the force shown in

Fig. P2-55 ‘
(a) Determine the x, vy, and
z scalar components of F =10001b

the force.
(b) Express the force in
Cartesian vector form.

Fig. P2-55
SOLUTION
(a) F_ = F cos ¢ = 1000 cos 25° = 906.3 1b
F_ = F sin ¢ = 1000 sin 25° = 422.6 1b = 423 1b Ans.
Fx = ny cos O = 906.3 cos 130o = -582.6 1b = -583 1b Ans.
F = F, sin 6 = 906.3 sin 130° = 694.2 1b = 694 1b Ans.

o~

(b) F = -583 71 + 694 J + 423 k Ans.
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2-63*% Two forces are applied to
an eyebolt as shown in
Fig. P2-63. Ie“3“~+~3H
/
(a) Determine the x, y, and // ﬁr
z scalar components of ,/ 41
- /
force ?1. //
(b) Express force ?1 in F| =9001b ~ 31
Cartesian vector form.
(c) Determine the angle «
between forces F1 and ?2.
Fig. P2-63
SOLUTION
/.2 2 AN = 12 o
(a) d = fx;, +y| +z] = Y(-6)° + (3)° + (7)° = 9.695 ft
_ _ =b - -
le = F_ cos 91 = 900{9.695} = -556.99 1b = -557 1b Ans.
_ _ 3 _ o7g
Fly = F, cos 91y = 900[9.695) = 278.49 1lb = 278 1b Ans.
_ 7 - R ,
F,, = F, cos 912 = 900[9.695) = 649.82 1b = 650 1b Ans.
(b) F, =F, T+F J+F, k =-557 1 + 278 3 + 650 k 1b Ans.
2 2 2 // L2 2 2
(c) d_ = //x + y_+z_=y(-6) + (6) + (3) = 9.00 ft
2 2 2 2
A .6, 6a .3 _ 25 24 1
e2-91+9_]+9ﬁ- 31+33+3]Z
A_’b ~ 3 ~ 7
€ =3.605 1 * 5,605 * 5605 K
ce- 8 - [ 8 (-2 31 (2 (1) -
cos x = @,- e, = [ 9.695}[ 3) ' (9.695}[3) ' (9.695}[3] = U.8999

Ans.
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2-81 Determine the magnitude R of Z
the resultant and the angles
6 , 6, and 8 between the
X y z
line of action of the resultant

and the positive x-, y-, and z-

coordinate axes for the three

forces shown in Fig. P2-81.

SOLUTION

, ‘
d, =/(-2)° + (-3)% + (3)° = /22

d =/-3)2 + (2)% + (-0)% = /29

R =F cos & +F, cos®, = 350(-2//22) + 450(-3//29) = -399.93 Ib
R =F, cos @ + F_cos ©_ = 350(-3/Y22) + 450(2/Y29) = -56.73 1b
Y 1 1y 2 2y
R =F cos® +F, cos 6, = 350(3//22) + 450(-4//29) = -110.39 1b
R = //Ri ; Ri + RS = /(~399.93)% + (-56.73)2 + (-110.39)°
= 418.75 1b = 419 1b Ans.
6 = cos™! X = gog™! Z399:98 _ jen oo 6o g0 An
" = COSs R = COS 118. 75 = . == . S.
6 = cos™! X = cos™! ZIB.T8 g1 200 o gy g0 Ans
’ = COs R = COs 418.75 = . = . .
-1 -1 -110.39 5 o
8 =cos — =cos —————— = 105.28 = 105.3 Ans.

> R 418.75





