Given the three points A (0,4,3), B (0,0,6), and C (5,2,-1), in meters, and the forces F, of
magnitude 50 N in the direction of AB and F, of magnitude 100 N in the direction of
AC, as shown:

a.) Calculate the vector sum F, + F,

— ~92, 2k )
= 50N ( jt_: ) = 404 +30k N
A _ A i A
E - IOOM((b-o)L+(2 a/)j +(-1-3Jk
Vszs 22 r 42 _
X>4.708
= 74.591 — 29.813 -5963F N x

PR =/7‘/-5‘/2+/*‘/0-29‘3/%"4/30‘59-63)2 )N Fefe

F,+F, = 7.5 -69.8 i 296 x N

b.) Calculate the component of F, in the AB direction. '\)\‘\6
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Three forces are applied at the end of a hook in order to P

remove the post shown. Determine the magnitudePand 500N e
the angle 0 of the force so that the resultant of these three iy

forces is a 1 kN vertical force acting straight up.
& lvon: A Lb Po
R=sF = 4kN 4
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What horizontal force, P, must a worker exert on the rope to position the 50-kg crate
directly over the trailer? v Mewhe = SO k

Fiub: Ph movt ('/NJ‘C Id‘ll ///z/_z
inm
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L ¥/ | | -T/ L/m
e % P! é __

¥

P=_/26:9 N




A cable stretched from A to B supports the 15 ft pole shown. If the tension in the cable is

known to be 570 Ib, calculate the moment produced by the cable tension about pe it C
2

éll/‘fM—'l 7— :570 /A (6)

Find: Wey,
i bid Pl o= M o "

B(10,6,0)
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The tip of a lamp post, whose horizontal bar PA is parallel to the y-axis, is attached
to point B on the x-axis by a cable AB such that a force T = 1.3 kN acts along AB.

a.) express force T in vectorial form
b.) find the moment vector of the force at point O
c.) find the moments about the z-axis and about the AB-axis
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Consider points A (4,3,1), B (-23,1), C (-1,1,1), and O (0,0,0), in meters, and the force F,,
is of magnitude 80 N, as shown: Gwin Faa=8O N + P inf coordinades
B 6'2)3.12\ @

Wy,z,:)
| A

\\\\(;I,/)/)

C "™~e{(0,0,6)

ANSWER,
a.) Determine the angle between vector EZ and_I?:B Angle= 29 3a
fud © > we ABe O =IABllA0lco®
JABl= G

/jéz(—z-‘/)?v‘(?f@ﬁ‘"(‘L"O'A< = -6t
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. R =) :_/z//,7 °
b.) Determine the moment of force F,; about point C
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Concept Question. Circle the correct answer.

Two vectors, r and F, are shown in the figure. As
0 increases from 0° to 90°,

”both the magnitudes of rXF and r ®F will increase but
neither magnitude is greater than ’r“F‘

>{< both the magnitudes of r XF and F_O_ F will decrease but
neither magnitude is greater than lr“F‘

>< neither of the magnitudes of rXF and r ®F change as
they are independent of 6.

_he ‘magnitude of r XF increases and the magnitude of
r ® Fdecreases but neither magnitude is greater than

FlF.



A section of bent hot water pipe is secured by brackets to a vertical wall
along the section AB. A cable attached to the pipe at C exerts a force P of
magnitude 240 1b along the line CE as shown. Write the vector equation for
the force P, and calculate both the vector moment of force P about point B
and the magnitude of the moment of force P about the axis AB.

GIVEN . P=290 b - o | lew
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j‘ = -3 +23\ —z__k: —0,38/?
e — A
W +O.25‘/»3 n
-0.889k
A A ‘
S=290 e = -NUY L +6l.0p 2134 k b ‘
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A chain attached to the wall at D and the
hinged shelf at C has a tension of 300 Ib.
(a.)  Find the moment of this tension about /

7

point E
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For the bracket as shown: N —
a.) Determine the moment of P about the origin. Finn: My

Pocly Mo7lu*F

A
-:/7.871+35,783 - 44972 k Ib.

S —
G L R
o p )
- (41 29)//)+(</)/3578Y/ )+(‘/Y 777Z>(/ «
Mo +(7y;7xeyj/“)+(7)(3578>ﬂ 1) +(7X- ‘/V”Y/ )+

A .

@ - -3)37¢ +/78’.94A +17.9k . /b} (
: ' I3 A

Shaik focxﬁ':/z J 5/ -3/37 +/7?j +17.6k

/3 358 -947




Three forces act at point A as shown. Force P has a

magnitude of 600 1b and acts along the line AB.

Force Q has a magnitude of 200 1b and acts along R

the line AC. And force S is described by the B N -t

equation shown in the figure. : N

a) Determine the vector equation in rectangular
components for P.

b) Determine the vector equation in rectangular
components for Q.

c) Determine the magnitude of force S.

G P =000 » AAB S=144i+60j—156k Ib
R=200h M, ) Ry

P -
S =447 +éoj"-/5(al< b (.o,Pz 7 y
- P A + ’\ ‘ ' %0 Px
) Find: P=PxT+ 7 2 k By s y g
Pz = (00 w0 = 300 Ib

Py = Goo 5m&0 =519.6 b P = Py a0 = 5190 @t = 378.0 b
B =516 sm40 =33%0 b /n?:lwcd/ "

P=3987 - 3394 +300k b

;lﬂc \/-‘-/-;T-é—;_-' 0181 +O.6k

e
=

b) Find: @ =Qx1 + @y s @sk =200 Ane
< 200 lb(0.87 +0-Gk) = /605 +120k b

- ) Find | \//9</ L Lo 4156 b =220.0 I

p=3987 - 3395 + 300 k Ib
® =105 +120k Ib
)S| =221 /b




Three forces act on the bracket at shown where the
magnitudes of F; and F3 are known to be 80 Ib and 52 1b
respectively. Determine the magnitude F1 and direction 6 so
that the resultant force is directed along the positive u axis

and has a magnitude of 132 Ib.
G Fp =80 b, s = 52 /A_ "
R=iszb A 07
Fnd: Fi O N
[o*n
sF =R

A 5 A 12 _ s /55
Fsn®7 - Fean6; + 801 +73(s2)0 +ﬁ(52>j" =132 co!5: 5T +1325n 155

[ F sm@ +lc0 =127.2 — FsmO =272 /b

j-'._;:;@@ + 48 = 35.3 —* Fcw® =12.7 /b

Fsm6 _ 2120 1 o-23% O-¢49°

e

F c0© ©12.7 b

= 30,0 /b
FsnGt9 =212 b F30C

FF=3000 , O =649
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Given magnitudes P = 200 N and v = 300 m/s directed
as shown in the figure

a.) Find the rectangular components of P.

b.) Find the rectangular components of v.

c.) Find the component of force vector P that acts
in the direction of velocity vector v.

Given: P=200 N
V"= 300 M/s

PZ=ZCO sind0 N
- 12856 N (+k)

X X
px), = 200 cw 90 N P - Px/ sn30 = 7G.60 /'2‘) N
=/58.21 N Py=Pywso = /3268 1 (+7)
\’ AR /32.73” + 1286 F NJ
R

j = 5( _Zj + L/l(‘————m - § A 2 7 + i); - 0,745?"002784-’.0‘5902
o Brigie e m i s 1T J

MRADA = 22_3(0? - 89‘/73 4‘/78.3’92"’\/54(

C)rndp )
P P )M (7(9(”4-/327,)"4'1280/&) /V’S v_g,]+‘/—_—_é/<> N

=(-76'@/%)+(/32'7>%)+('28-@er—5) = -/998 N

aPF="/0.6 1% +/327 5 +iz84% N
) v= 223G 5 -899 $+178.9% mfs
©P= /798 N
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The gusset plate 18 subjected to the forces of four members as shown. If the
magnitude of F is 12 kN, determine the magnitude T of the force in member

B and its proper orientation 0 for equilibrium. The forces are concurrent at
point O.

GIVEN: [ =12 kN
Fup: 7,6 for egu}///.:r/am

or In 2-D SFx =0 anol ZF;V -0

For egu,;/;/mm 5F =0

i > = Q)
50 =8~Tco® 15 smfo —* Tew® = 1121 kN

TsmE = Q.17 kN (2)

kv kN .,
= |2 - Tsin® - S w90

‘T ZEFO
TSInQ B ¢ 17 kN
de- (227 o Tr® T .21 kN b
Fom O = 0,729 6= 36
' 3.0 = 1121 kN
WM? (1) T cw - /39 N Sy
’ o = 36.1°
Lhack /3.9 5106 = &, 17 6 =360 &

n( 2). _gf
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‘The pillar shown supports a vertical 30 N force at F. The bottom of
the pillar is supported at C by 2 rods and 2 cables as shown. The
tension in cable CA is 160 N and the tension in cable CB is 90 N.

Neglecting the weights of the pillar, rods and cables, determine the
magnitude of force in members CD and CE required to maintain
static equilibrium.

GIvon: F:A /o0 N, FCB=90N,’/5}C'" m e;u;/fb) Finb: FC_D>F;E

ng./,br/.um, ZE: O

oA
y sp, =0 = 90-/0 *‘Ee(g)’};o 5in 20

gF;E - F;b sn20 = JO N
| Fee(2) - 30 Fee
"’T f_)’:’y -0 = FCD(;wZO'f' ce(5 7
7
53'1'75 + FeycosZ20 = 30 N o 85-/\7)(
30N

Z %ﬂ'ﬂz‘_bb/ 2 unknswus _

5
F£E=35-(3ON *F;oCaSZO> = SO N - 3 Fp os 20

9/50N —;51;0152.0) - Fo» Sin20 = 70 N
s

F;D 3 w20 '5/n20> =30 N

— 5/
Fce =50N - 5(/5’.8’/N> co 20

FC.E = 79'5 N Feg = 17?'5/\/ N




4.1 Which equation describes the x component of P?

circle one
a) P}é@O) e) P cis(30) cos(50)
b) P sip(30) ) P sin(30) cos(50)

c) P cog(50) P cd§(30) sin(50)
d) P six(50) @ sin(30) sin(50)

Z

4.2 Which force does NOT produce a moment about point A?

circle one
P R §
Q ®
-
é P
T A

4.3 'Which vector below is NOT a unit vector?

circle one

a) 03421 - 0.587j + 0.734 k

b) -0.911Z + 0.135j + 0390k

@0.4591' + 1.321] - 0.198 k

= mm———

d) 0.282i + 0.681j + 0.676 k

a) 0.5861 + 0.575j + 0571 k

/6



Three cables are used to Support the 800 N box. Determine z

the force developed in each cable for equilibrium.
. R D
él\}(m : W* 00 N ) 5}/57‘(»1, mn 7&1[6/‘/4{% /f
. Unm
F’nd.—lze)—TAC)_}';D
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¢
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A
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) RAD‘ —— M ‘(al*ek j,,,,=§?“§j+§k

L 7;(, _—3-7/-413 @) —7;c,'-'317;w=.'3L(/ZCD>=L/OON

. 2 _ ‘

j" .7;}3 :-3—-,;\13 = O '7;5 :(i‘];p: g(/Zaj)—gajN
C)

K 2Ty ~800 = O = Tap =2(800) =j200 N

.77'5: O N | Tac= Yoo N

Tan = 1200 N
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You walk from point A to point B along level sidewalks of length s; and s; and your friend takes
the straight path through a level field. The distance your friend walks is:

A) equal to the arithmetic sum of s; and s, o
(i.e. the distance you walk) Friend’s
path

\
\
e

B) greater than the arithmetic sum of s; and s;

@ greater than either s; or s, but less than the / b
arithmetiCSllmofslandsz A‘.IIII..I-II I;

g

D) greater than the vector sum of s; and s ' S1 \/ |
Your path

Which of the following is NOT an external effect?
Deformation

B) Motion

C) State of rest

D) Support reactions

When dealing only with EXTERNAL effects on a rigid body, a force may be treated as what kind
of vector?

E) Equivalent vector
F) Fixed vector

G) Free vector

@ Sliding vector



For questions a) to d) indicate whether the magnitude of the s

component of force F along line AB (F,; ) will increase, B \ 8 F
decrease or stay the same. Circle the correct response. ¥
Vm e 4
A C e , /
.......... v
\ ot
"\_ ./'l
.
a) If the point of application of the force moves from B to C, F,, will: 4

Increase Decrease Stay the same

b) If the angle 6 between F and line AB decreases, F,, will:

Decrease Stay the same

c) If the point of application of the force moves from Bto A, F,; will: g
....... o
Increase Decrease Stay the same ‘hC .....................
N .
v oS
A
d) If the force is opposite in direction, i.e. points toward C, F,, will: '
~8 F
B
Increase Decrease Stay the same \ e
\C ’
\'\_ ‘/'/
o
A



A 450 Ib crate is supported by the rope-and-pulley
arrangement shown. Determine the magnitude and
direction of the force F that should be exerted on the
Z}JJ free end of the rope to maintain static equilibrium.
b

Assume the pulleys are frictionless and each pulley
diameter is negligible.

GIT(M—: W:</5O /A ‘ .
FIAJD: F')@ -ﬁor %W’Mnm

MY ZFx =O gZeg_}Zam/%W

F,6 20
e %
F
T 8& PR
7
2.5 ﬁ.(ﬁ o
5%2\-—/)(‘0:;'/@@’2[/6@# i
) o b
‘}'Mp' %5 ﬁ 72.6 /F/ 450
Fenl = 0577
e = 6597
& =53.¢°
! ZS,:O = 2F s 72.6. + Fsn 53.4 -4Y50 =0
2,711 F = 450
F /66 /b
é’/wé Seemo rasonable Maﬁ/ml[ao(x
- |F|=/@_é__1b

0
o= O3, 4 degrees




A

The magnitude of T, = 300 N. z

Using the geometry as shown in the figure

a.) Find the rectangular components of T; .

b.) Knowing that the resultant of the 3 forces at B is a
vector directed along the y axis from B to A, find
the magnitude of the tension T, and the resultant R.

0) F_md I, vector %«Lﬂll'a)\_.

2 v T30 T, = Zo05n GO T
! 4‘0"‘./\_” ,_)(}/ -260 N :
= 30 o @O ' l y
L =50 N X ,l ( &333}: >
. ’/bC) = VerTic ree
.‘ 32‘-{( \ _T)-< "7’_9' 5):7/3523’”32‘/ 2, L{RA'
— (naddive X direction) |
X / Ty =Ty 324 =126-6 (neatie y 0("5

= = 8o 126K ¥ 260 kN
77700% =300 V
' = -R4 it V90.9% +126.6% +260
b) G * R = "R check V80,97 41

s };R T (‘[:__E.C_Z-") - Tp(0.590¢ -0.7’/5,1‘+o.2‘i8>
Tl Tl S ,\ o
— == 5 _pA=-80.47 126631260k +0.596T, 0745 T, &
(2 = |+ A ~> Rj 5’0 ‘/l 'J +O'2?g,37’2.k/\
- 300 k
2. 0= -%0.4+05%6 T T, =134.9 N
j" -,e _ —j20.4 ~0795(1399)  R* 227 N
ok B 0 =200 +020Ty 30 Ty =393

@T=-94 1263 +w0 &k N

®)[T|= /35 N |r|=_227 N
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a.) Knowing that the resultant of Fl and fz is a vertical force of 800 N, find the

magnitudes of 'i?l and 'I?z Given’ R = 00 ’%
- y F—IND" \F,‘)‘F'L\
5 o
= R=ZF .
o o 001 = r'(,cmso’hsmob@])
= X : NACED +sm30j>
— _ cw30 _ a7 F
l‘: O = *F;CBObO+F£CWBO F—;—FZC—;—SB / 7 2

4 Q0 = F,5m50*5§/n30

S0 = (1397 2 )5m50 Fz sim 30

8@:/.532 F; F; =522
F, =703

\F 1= 703 N andg 15,1= 922 N

b.) Find the component of F, in the direction of F,

Fnd:  F, 2 Uq A A
. 5/}750&) = ~¥Y52 ( +538‘,b/j

— A
F, = 703(- w50 1
A - 0.806] +05]

&\1: w300t * ngOj §

= .4, = (4 (-952)0860
. =122 N

0.5)

Y+ (5385




