CHAPTER Il (SELECTED PROBLEMS)

#2-9. The plate is subjected to the two forces at A and B
as shown. If & = 60°, determing the magnitude of the
resultant of these two forces and its direction measured
clockwise from the horizontal.

Farallelogram Law ; The parallelogram Low of addition is shown in
Fig.(a)

Trigemometry : Using Law of cosines [Fig. (b)], we have

Fy =y Bb 4 82 = 2(R)( 6) cos 100*

= JLB0 kN = 10.8 &N Ans
The angicfl can be determined using law of sines | Fig (b)].
H.Lﬂ_ sin 100*
L] 1030
sin @= 0.35470
8=133.18°
Thus, the dirsction ¢ of Fy measured from te 1 axis is

$=3316"=30° = 3,16 Ans

#2-16. Resolve F, into components along the u and v axes
and determine the magnitudes of these components.

Sine law :
Fis 250
P TR R, =[N Ans
Fia 150

et gy (=18 Am

Fp= 150N

Fa=8kN

Fp=6kN

F = 250N
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*2-33. If Fy=g600N and o = 30°, determine the ¥
magnitude of the resultant force acting on the eyebolt and
its direction measured clockwise from the positive x axis.

Rectangubsr Coimpotients: By refernng to Fig. a , thex and y components of each force can be writien s

(F)r = 600c0a30° = 51962 N (F }y = 6005in30°= 300N
(Fp)y = 50000 60° = 250N (3 ), = S00ein60° = 433.0N

3 4
-:m,-m{;]-mm (FsJy=ﬂ(;]=3wn

Resultant Force: Summing the force components algebraically along the xand yaxes, Fy= 450N

LE(Fp)mER  (F)p=519.624+250 270 = 490.62N —
+ TE(Fg)y =2Fy: (Fp)y =300- 433.01-360= —493.01N = 49301 N |

The magninede of the resultant force Fi is

Fi = of(Fr)% +(Fp),? = 4490627 + 493,017 = 70191 N = 702N Ans.

The diréction angle § of Fg, Fig. b, measured clockwise from the ranis, is

o ey ] af 4301
8 = tan [ﬁf]—m m}—w Ans.
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2-50. The three forces are applied to the bracket
Determine the range of values for the magnitude of force P
5o that the resultant of the three forces does not exceed
2400 M.

=~ Py = EF,; Fy = P+ 300 cos 60* = 3000 ccs 3P = P ~ 219808

*TFy = ZF: Fyp = B00sin60° + 3000 sin 3° = 2192.82

Fr = /(P = 1198087 + (219282F 5 2400
(P - 2198.08)" + (2192827 5 (2a00/*

lom - 219008 < 975.47

-57547 S P - 219808 £ 97547
rI.Il:.l!ll 5 F 5 JTISN

LN < P < 317N Ans
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#2469 If the resultant force acting on the bracket is z
Fp = {3000 + 630j + 250k} N, determine the magnitude
and coordinate direction angles of F.

Force Vectors: By resolving Fyand Fy into their £, 3, and 2 components, as shown in Fig. 2.
Fy and Fy can be expressed in Canlesian wector form as
F| = 750008 45" cos30°(+1) + 750 cos 45°sin 30(+J) + T50sin457~k)
= [459.28i + 265.17j~ 53033k N
F = F cosci + Feos f§j+ Foos jk

Resultant Force: By adding Fy and F vectorally, we obtin Fg . Thus,
Fg =F; +F
~3008 + 650§+ 250k = (459.28i + 265.17j— 53033 )+ (Feooe 8 i+ F muﬂJ,j-i- Feoed k)
~ 3001 + 650+ 250k = (439.28 + F oosl, )i+ (265.17+ Feos ), Jj + (Foos 8, - 53033k

Equating the i, j and k compoments,
=300 = 45928+ Feos o
Fome =-75028 {1}

650 = 365,17 + F cosfi
Feoxfi = 38483 2)

250 = F cosy — 53033
F coay =TB0:33 @

Sequaring and then adding Egs. (1), (Z), and (3), yickds
F2oostear # cos? B +o0s 2y ) = 1 333 518.08 4

Howerer, an? e +om? i+ cos Ly = 1. Thus, from Fq. (4)
Fm]|4TEN =LISkN Ans.

Subetituting F= 1154.78 M into Egs. (1}, (2}, and (3), yields
o=131" §=705 ¥ =415 Ans.




#1273 The shaft § exerts three force componants on the
die /. Find the magnitude and coordinate direction angles
of the resultant force. Force F; acts within the octant shown.

F, = 400l

Simos coa® 607 + cos’ By + cos” B0° = |
Sobving for e positveroot,  f = 45°

F = 300 cos 607 | + 300 cos 45° § + 300 c0s 60°k

= 1500+ 21215 + 150k

(s o)e

= =160] + 120k

Thea
FaF +B +F, = 5504 + 521] + 20k
ﬁ-iw*mw‘fﬁfmt{:ﬁﬂﬂ Am
- 550
et ) e am
..l'!il

&= o m'ﬁ-l‘ Ans

Tm oo %):W Ans



2-T&. If the resultant force acling on the brackel is directed
along the positive v axis, determine the magnitude of the
resultant force and the coordinate direction angles of F so
that @ < 90°.

Foroe Vectors: By resclving Fj and F inio thelr &, v, and 7 composents, as shown in Figs. aand b,

respectively, F) and Fosm be expressed in Cartesian vector form as
Fy = 600 cos 307 sin "+ 1) + 600 con 3ol 4+ )+ 600 sin 307-k}
= {250 811 & 430~ 300k} N
F = S00cos o -+ Sicos §+ S00coitk

Simee the resultant force Fip is directed towands the positive ¥ axis, then
Fig = gl
Hesoltamt Fore;
Fg=F+F
Fgl=(159.80 + 450§ = 300K+ (5008 &4+ S0 cos 6, |+ Hlcos % )
Fg = 25081« S00cos )i + (450+ Hlcos | ) + (H0cosy - I00k
Equating e L i and k componenis,
0= 25081+ S oes
@ =12131* = 121° Ams

Fg = 450 + SM0ocs i (n

= S00eeey — 300
y=EIFr=501" Ams,

Mowever, since a0+ oo ) 4oy =L@ = 12130% e y = 53134,

8§ = El—cos® 12131° = cos® BLIF = 3006083

B we substitute cmF = 0U6083 imio By, (1),
Fg = 450 & 300600 = T34 N Ame

B = (0,008 = 515 A,

Fy= 600N

x




*2-86. The tower is held in place by three cables If the
foree of each cable acting on the tower is shown, determine
the magnitude and coordinate direction angles o, 8, ¥ of
the resultant force. Take x = 20m, y = 15 m.

20 15 )
rm-qm{s_.‘.._i+_,j-._t]n
-6 4 ET]
Iﬁ"'m[zs_m”i?"_“}“
16 18, M

For = GOS0 - 330 = @OV

By = Foy + Fog + B
= {320660 - 16.82) - 146671k} N

B = 5660 + (CI682)F + (—1466.71)3
= 150166 N = 130 kN Ans

| 321.66
@ = cog l.ﬁﬁ]-'n'ﬂ' A

1652 ’
ﬁ- m—u[Tm'_,‘ﬁ]. G Ans

o ~1464.71
T = oo _'_'"ml.ﬁ]'lw Ans




*2-112. Determine the projected component of the force
F 4 = 560N acting along cable AC. Express the result as a
Cartesian vector.

Force Vectors: The unit vectors u 45 and u 4~ must be determined first. From Fig. a,

b s _ (~1.5- 0)i+(0-3)j+(1- 0k =-gi--_’6-j+%k

A J15-00 +(0-3) +(1-0)?
e o (S-OLO-DI+G-0k 1, 2. 2,
w Ju5-02+0-3%+3-02 3 3 3

Q=

Thus, the force vector F4p is given by

Fap =Figupg = sa{-%l-g-h%-k]-l-m-mnmm

Vector Dot Product: The magnitude of the projected component of Fap is
Fadac =Pz Sac =(—240|—4&u+160k)~[-;-l—-23-j+%k]
1 2 2
= (-200f 3]+(—4so{-;)+1a{3]
=M66TN

Thus, (Fop )oc expressed in Cartesian vector form is
®ao e = (o e wic =366 3133+ 3%
=[116i- 231§+ 231k]N i

€4593)n

ACG 3,0) m



