HWH#2



Determine the magnitude of the resultant force and its direction, measured
clockwise from the positive x axis.

65 N



S F, =ZIF; F =70+ 50cos30° — 65cos45° = 67.34 N

X

+TFR =ZF; Fp, = —50sin30° — 65sind45° = —70.96 N

y

F = y(67.34)2 + (-70.96)2 = 97.8 N

.1 70.96
tan =
67.34

65 N



Determine the magnitude of force F so that the resultant FR of the three forces
Is as small as possible.

20kN

12 kN



’ 4
- R =XIF; Fp, = 20(-5)-&03 45°
= 16.0-0.7071F -

3
+T Fp =XF; 7 =20(§)—12+Fsin 45°
=0.7071F T

&= VR

= V(16.0-0.70717 + (0.70717%
= yFT-22.63F+ 256 (1]

Py = F* ~22.63F + 256

dF,

2R — =2F-22,
R =5 = 2F-22.63 (2]



E sz dFy dF,
-—.......... % J:l [3]

dF?  dF ~ gF

dF,

In order to obtain the minimu 3
m resultant force F, - 0. From Eq.[2)

dF;

F=1131kN=11.3kN
Substitute F= 11.31 kN inwo Eq.[1], we have

=4/11.312 -22.63(11.31) +256 = /128 kN

SUbsumlﬁ ‘FR Y 128 8 kN with -FF_" = () into Eq [3] we havc ( d2F



a5

_dF = (0.0884 > 0

Hence, F=11.3kN is indeed producing a miniroum resultant force.



Determine the magnitude of the resultant force and its direction, measured
counter clockwise from the positive x axis.

F,=750N

F, =625N F, =850N




4
= 3(850) — 625 sin 30° - 750 sin45° = - 162.8 N

3
+TEH =ZF; R —5(850) — 625c0s30° + 750c0s45° = — 5209 N

Fp = y(-162.8)7 (-520.9)2 = S46 N

F;=750N

- —162.8] Ce

0 = 180° + 72.64°

I

253°
Fz :625N F1=850N




Express F1 and F2 as Cartesian vectors.




F = "’""(26)1 """-(26)1

* {~100i + 2404 kN

Fi=30kN




Determine the magnitude and orientation 0 of FB so that the resultant force
Is directed along the positive y axis and has a magnitude of 1500 N.

‘I




-s_t__?a'ﬂoo#
|
Fgcos 6 =350 (1) 7 m__f"* 30-1’ |
/
NI
For W SINIV. S/
+T R =IF; 1500 = 700cos 30° + F, sin 6
Fysin 8 = 8938 (2] ;_
4 Fe =/500A

Solving Eq.[1] and (2] yields

0=686° F =960N




Determine the x and y components of Fl and F2

. = 200sin45° = 141 N
£, = 200cos45° = 141 N

x = =150co0s30° = ~130 N

£, = 150sin30° = 75 N




Determine the x and y components of each force acting on the gusset plate of the
bridge truss. Show that the resultant force is zero.




F_ = —2001b F, =0
400(=) = 320 Ib F, = —400(2) = —240 Ib
y 5
4

300(=) = 180 Ib B, =300(;) = 240 Ib

= —300Ib By =0
FRx=Fix+‘Fﬁx+Fi;px+ar
Fp, = —200 + 320 + 180 — 300 = 0
F!'?y=Fiy+Piy+E}'+E?

Fy

¥

=0-240+240+0=0



Determine the magnitude and direction 0 of FA so that the resultant force is
directed along the positive x axis and has a magnitude of 1250 N.




F,, =F, sinf + 800 cos30° = 1250

Fr

¥

=F, cos@ - 800 sin30°= 0

D
il

54.3°

F, = 686 N



Express each of the three forces acting on the column in Cartesian vector form
and compute the magnitude of the resultant force.

F,=275 b




3 4
F, = 150(2)i - 150(;)3

F2=275 b
F, = {90i — 120§} Ib
F, = {-—275]} Ib

Fy = ~75 cos60° — 75 sin60°j

F; = {-37.5i — 65.05} 1b

Fr =ZF = {52.5i - 460§} 1b

B = ¥(52.52 + (<360)2 = 463 ib



Determine the magnitude and coordinate direction angles of F1 = (60i - 50j + 40k) N
and F2 = (-401 - 85j+ 30k) N. Sketch each force on an x, y, z reference.

F, = 601-50) + 40k

Fi = /(60F + (502 + (0¥ = 87.750 = 87.7N

= =1 ...._.._..w - = _l(i) = |25°
% = cos (37.750) = 46.9° b = o8 =555
= -1 _...._...40 )=
% = cos (8”50 62.9°
= -1 -40 ) - o
B = -40i-85j + 30k @ = cos (98.615 = 114
= =1 .:.as_ n ~1 30
P = cos (9&615) B¢ m = oo (m) = 72.3°



1S0°



The cable at the end of the crane boom exerts a force of 250 Ib on the boom as
shown. Express F as a Cartesian vector.

F=2501b



cos’a+cos’ B+ cos?y = |
2 2 2
€os“30° +cos”70° + cos’y = |

cos ¥ = 10.3647
Y =68.61° or 111.39°

By inspection, ¥ = 111.39° since the force F is directed in negative octant.

F = 250{cos 30° + cos 70°j+cos 111.39°) Ib
= {217i +85.5j-91.2k} Ib

F=2501b



The two forces F1 and F2 acting at A have a resultant force of FR = (-100k) Ib.
Determine the magnitude and coordinate direction angles of F2e




F, = {~100k} Ib

F; = 60{~cos 50°cos 30°i + cos 50°sin 30°j - sin 50°k}
= {-33.40i + 19.28j - 45.96k} 1b

Fz - [Eli+ﬁrj+5:k} lb
Fﬂ - Fl """F:
=100k = { (£, -33.40) i+ (K +19.28) j+(F_~4596)k}
Equating i, j and k components, we have

E,-3340=0 £ =33401b
£,+1928=0 £ =-19281b
F, ~4596=-100 K =-54.041b



The magnitude of force F, is
&= R T

= J33.402 + ~19.28)% + (~54.04)2
=66.391b=6641b

The coordinate direction angles for F, are

cosa=§-f-=£f-2 a=59.8°
K .39
E  -1928
= el = = 107°
s P= 2= 56 d
-54.04
cos 7= Fi‘ = y = 144°



The pole is subjected to the force F, which has components acting along the x, v,
Z axes as shown. If the magnitude of F is 3 kKN, and p = 30°- and y = 75°,
determine the magnitudes of its three components.




m’a+m=ﬁ+ cos’y = 1
] 2 2mco
Co8 @+ cos“30° + cos*75° = 1

a = 64.67°

F = 3cos64.67° = 1.28 kN

E = 3 cos30° = 2.60 kN

F, = 3c0s75° = 0.776 kN




Express the position vector r in Cartesian vector form; then determine its
magnitude and coordinate direction angles.

N

4 ft ——

- A )
f‘"2ﬂ ;”///
“ 6 ft
2 fit r /
6flﬁ\7/




Position Vector :

r= {(6—2)i+[6-(-2)]j+(-4-4)k} ft
= {4i+8j—8k} ft

The magnitde of r is 3

r=y8+84(-8) = 1201

4
I = coeee =70‘5§
=120 *
cosﬁ-—-—sq B=482°
T 120 S
COS'}'=:-— Y = 132°

12.0



EXxpress the position vector r in Cartesian vector form; then determine its
magnitude and coordinate direction angles.




= (=5 cos20°sin30°i + (8 —5c0820°cos30°)j + (2 + Ssin20°)k)

r = {-2.35i +3.93j +3.71k} ft

= /(-2.35)2 + (3.93)2 + (3.71)2 = 5.89 ft

a = "(:—-2-—-) 113° z
5.89
3.93
g = (—) = 48.2°




340 IDb,

directed from A toward B. as a Cartesian vector. What iIs the

IS supported by the cord AB. If the force in the cord is F

The hinged plate

this force

length of the cord?

express

,_r. b} L : B
R N OO L L

e C N i

’.

. a
SRR NN xl..,._r W e

5 :. .f..:f!lfh.t .rr.r.._ Y L, ! __f .r.r.r \

w/tu f....f ....F“f. /. z..r.r....r...../.

rn
L]

\




Unit Vector :

Tag = {(0-8)i+(0-9)j+(12-0)k} ft
= {-8i-9j+ 12k} ft

4 =V (~8)°+(=9)%+122=170f

-8i-9j+12
u"=2£=__81 j+ 12k 8. 9. 12

~k
Tes 17 17 1T

= {~160i ~ 180j+ 240k} Ib



Determine the magnitude and coordinate direction angles of the resultant force
acting at point A.




roc = {3i - 0.5j — 4k} m

Irge] = V32 + (-0.5)2 + (-4)2 = /25.25 = 5.02494

3i - 05j - 4k

F, = 200
2 ( 5.02494

) = (119.4044i - 19.9007j - 159.2059k)

£, = (3cos60% + (1.5 + 3sin60°)j — 4k)

I'AB = (1¢5i + 4.0981j - 4k)

Ir,g | = ¥(1.5)2 + (4.0981)2 + (—4)2 = 59198

1.51 + 4.0981j — 4k
5.9198

F, = 150( ) = (38.0080i + 103.8405j - 101.3548k)



F, = F, + F, = (157.4124i + 83.9398j — 260.5607K)

Fy = /(157.4124)2 + (83.9398)2 + (-260.5607)2 = 315.7791 = 316 N

a = 003'1(157'4124) = 60.099° = 60.1°
B 315.7791° -
B = cos (oD ) - 74.584° = 74.6°
- 315.7791° -
_,.=260.5607
Y = cos ( } = 145.60° = 146°

315.7791



