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Question 1
4 55° /' F, = 48N
C:
F,=20N" 300 3
,»220 - Y — L 20°% Fy =20N
A
(a)

Moment about B:
ZMB =—F;-c0s20"-40+ F, -cos55° -30 - F} -cos20° - 30

=-20-c0s20° -40+48-c0s55°-30—-20-co0s20°-30
= —489.6k Nmm

Resultant force, R:

1) for F,
y! } y A
F, = 20N§ 5 0°""""-.,
40° ..................... 30 ; x'
= o e ‘\ R
A X

|| = F-cos40" =20-cos40" =15.32
|[F|, = F -sin40" =20-5in 40" =12.86
< F =-1532{+12.86] N

i1) for F,
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.......... v [
\ 200

X
|F,| = F,-cos65 =48-c0s65" =20.29
|[F|, = F, -sin65" = 48 -sin 65" = 43.50

~F,=2029i+43.50] N
ii1) for F3,
> ! v
Yo x'

c T
4()°

R

v

F, =20N

|Fy| = Fy-cos40° =20-cos40" =15.32
|F|, = F; -sin40” =20-5in 40" =12.86
< F,=1532{-12.86] N
R=F, +F,+F,
=(~15.32+20.29 +15.32) +(12.86 +43.50 - 12.86);
=20.29/ +43.50] N
[R|=+2029" +43.50* =48 N
R,
f=tan"'| - |=tan™ Mj =65
R 20.29

X
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&

M, =Rxd
= (20.297 +43.50)x(d,i +d, })
= (20.297 +43.507 ) (d - c0s30°7 + d -sin 30" })
= d-(20.29-sin 30" —43.50-cos 30" J¢
=-27.53d k

Since ]\ZB =—489.6k from(a)

-27.53d = —489.6
or
d =17.78mm

Single force R =20.29/ +43.50] N at d =17.78mm to the left of point B is required to
produce M, = ~489.6k N .

‘\650

(©)

The equivalent force-couple system at C is
M. =M, +7xR

= (- 489.6£ )+ (267 +15] )x(20.297 +43.50)

= —489.6k +(26x43.50 )k — (15% 20.29)k

=337.05k Nmm
where, 7 = BC =30-c0s30°7 +30-sin30° j = 267 +15;
Therefore,

F=-R=-(20297 +43.50})N

M. =—M . =-337.05k Nmm
is required to keep the lever at rest.
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Question 2

Free-body Diagram:

P, W sc

AB and BC are uniform rods with a mass of 10 kg. Therefore,
Weight of bars AB and BC, W 45 = W sc = mg =10%9.8 = 98N
(@  Weknow, C=(1.2, 0, —1.2) and D=(0, 1.2, —0.6)

Therefore,
CD=-12i+12 j+0.6 k

‘C—D‘ = J(-1.2) +(1.2)> +(0.6)* =1.8

Force in cable CD,
— 20

Feo <[ 2 it

Other forces acting on the system,

P=-Pj=-5; KN

W a5 =W j=-0.098j KN

W s =W j =—-0.098] KN

GNG1100E Mid-term Exam, Winter 2006

127412 j+0.6 k):( 13.331+13.33 j+6.67 JQ)KN

(b) Resultant of the system of forces acting on the bar is given by:
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R=Fep+P+Was+Wsc :(—13.33 i-8.496 j+6.67 IG)KN

[R|=/(~13.33)" +(-8.496)" +(6.67)° =17.16 KN

(©) Taking Moment about A

i ik
=resFep=| 12 0 -12 :(—15.996 i+7.992 j+15.996 lé)KNm

A-Fep
1333 1333 6.67
ik
M, ;=rgP=[12 0 —0.6=(-3i-6k)KNm
0 -5 0
M, =neW s =(-0.0588 k) KNm
M, =7 W e =(-0.0588 1-0.1176 k| KNm

(d) Moment Resultant,

Z MA = MA*FCD + MA*IT’ + MA—WAB + M W

A-Wpe

(12.9372 i+7.992 j+9.8196 JG)KNm

Question 3
Free-body Diagram:
y
A
A
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(2)

=(0,480,0)
(~320,0,360)
(

(

y
B
C =(450,0,360)

D =(250,0,-360)

AB=-3201-480 j+360 k ‘E‘ = 680
AC =4507-480 j+360 k ‘I"ﬂso
AD =250 1—480 j-360 k ‘E‘:&o

Fus =|F- A8 100 (—320 1—480 j+360 12):(—47.06 i-70.59 j+52.94 /Q)N
AB‘ 680

Fac =[Fp-AC - 100(450 7—480 7 +360 12):(60 i—64 j+48 ic)N
AC 0

Fuo =|Fp-AD 100 (250 i—480 7360 /2):(38.46 i-73.85 j—55.38 ic)N
AD 0

(b) Ri=Fas+Fac+Fm :(51.4 1-208.44 j+45.58 12)N

i j k
() M,=r,Ri=| 0 480 0
514 208.44 45.56

:(21.87 - 24.67 /})N.mm

R :(51.4 1-208.44 j+45.58 12)N [= Rl
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