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ASSIGNMENT# 2DEVOIR#2
SOLUTION
£ b 19.00mm
Angle: A = 2420 mm?
I, =3.93x 10° mm*
Ty = 1.06 x 10° mm*
Plate: A= (2(](] mm)(l(] mm) = 2000 mm’
I = é(zm mm)(10 mm)’ = 0.01667 x 10° mm*
T). = é(l(l mm)(Z(J(J mm) = 6.6667 x 10° mm*
Centroid X=0
yo I
o4
. 2(2420 mm?)(44.4 mm) + 2000 mm*(-Smm) 204896 mm’
. - [2(2420) + 2000 | mm’ 6840 mm”
= 29.9556 mm
Now = 2([‘ angIL )pIaLL
= 2[3 93 x 10° + (2420) (44.4 — 29.9556)’ }mm
+ [(L(Jlﬁﬁ? x10° + (2000)(29.9556 + 5)3} mm"*
= 2(4.4349 x 10°) mm* +2.4605 x 10° mm*
=11.3303 x 10° mm*
or I, =11.33 x 10° mm* <
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PROBLEM 9.55 CONTINUED
Also T}. = 2([ f)angjc - (T-")ﬁam
Where (1), =106 10° mm* + (2420 ma’ (5 - 199 mm)’

[1.06 x10° + (2420)(b - 38b + 361]] mm’*
= [ 24206 - 919606 +1.93362 x 10° |

and (7)., = 66667 x10° mn

Now I, =3(7;)

Then 2[242053 — 919605 + 1.93362 X mﬁ] mm® + 66667 x 10° mm* = 3[(1 133x10°) mm"]

or 2420b - 91960b + 1.93362 % 10° = 13.662 x 10° = 0

b? - 38.0b - 48465 = 0

b =91.16 mm

or b=912mm 4
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SOLUTION
J
S
CI50x 156 \\‘ - 182x152x19
| ”
P | =
4 c‘_—__—,; _}iﬁ
——— 4"49_.15 mm
(@)  Using shape data from Fig. 9.13B
x, =44.9 mm 4, =5420 mm’
Xe==125mm A-=1980 mm’
. 2
xp =150 ) mm 4p = 19a mm
From the condition X = = =0 or Xxd=0
24
(44.9)(5420) - (12.5)(1980) + [(150 - %H (192) =0
or  a*-300-23011=0 a=363 mm
or a=363 mm 4
and A= (19)(363) = 6897 may’
()  Locate centroid

(44.9)(5420) +[]210 ](1980) ~(9.5)(6897)

i 5420 + 1980 + 6897

=228 mm
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PROBLEM 9.56 CONTINUED
Now = (1), + (1) + (1)

- [11.6 x 106+ (5420)(76 - 22.3)2}

: :6.21 x 10°+(1980)(75 - 33-8)2]

. é (363)19) + (6897)(0.5 + 22.8)2‘

= (26.94 % 10° +11.61 x 106 +7.40 x 106) mm*

= 45.95 % 10° mm*

or T,=46x10°mm’ 4
and T}' - ([.‘*')_,; * ([."](; * ([-")P
- [11.6 x 10° +(5420)(44.9)3} + [0.347 % 10° +(1980J(12-5)2]

[t oo 2]

= (22534066 +82.58)10°

= 105.77 % 10° mm*

or f}.: 105.8 % 1061'111114"
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PROBLEM 9.53 CONTINUED

- [(32.5 x 10° + 1.07234 x mf'] + ({}.51? x 10° + 2.8767 x luf']
+

(0.517 x 10° +0.151675 x m“"ﬂ mm*

I.=37.7%10° mm* <
And I, :{I}.}I +{{}.]2 + (!_\.]3

- [1,14 % 10° mm*+ (3780 mm?)(15.3 mm — 3.1794 mm)]j|
+3[U.51? x10° mm* + (932 mm*)(3.1794 mm +21.4 mm]z]

= [(1.14 x10° +0.55532 x 10°) + 2(0.517 x 10° + 0.56306 x m“')] mm*

T, =3.86 x10° mm* <
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SOLUTION
Locate centroid:
El X, =153 mm 3 =127 mm 4 = 3780 mm’
——
¥, =—21.4 mm ¥ =76 mm — 21.4 mm A =932 mm?
! = 54.6 mm
" X
il T, =—-214mm 7 =76 mm+21.4 mm A, =932 mm”
o =974 mm
Then X = —HA"
EAI.
(15.3 mm)(3780 mm®) + 2| (~21.4 mm) (932 mm?) |
- 3780 mm? + 2(932 mm?)
=3.1794 mm
And y= D4
EAr'
(127 mm)(3780 mm?) + (76 mm)(2 x 932 mm?)
B 3780 mm’ + 2(932 mm”)
=110.157 mm
Now I =(1,), + (L), + (L),
_ [32.5 x 10° mm* + (3780 mm?)(127 mm - 110.157 mm]z]
+ [u.s 17 % 10° mm* + (932 mm®)(110.157 mm — 54.6 mm)z}
+ [u.ﬁ 17 x 10° mm* + (932 mm?)(110.157 mm — 97.4 mm]]]
continue,

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed, reproduc:
or distributed in any form or by any means, without the prior writien permission of the publisher, or used beyond the limited distribution to teachers @
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Potential energy — work of a force / Energie potentielle-travail d'une force :

PROBLEM 10.93

Two bars are attached to a single spring of constant & that is unstretched
when the bars are vertical. Determine the range of values of P for which

P
?H i the equilibrium of the system is stable in the position shown.
(@) y.
A

L

.

‘*—‘L?Hw\?‘{ ‘

3 For small values of ¢ and &:
¢ = 26

SOLUTION
F . 2L L.
A First note a=— sinf = —smg
.
-t L
et and 5 = —sinf
£ d For small values of ¢ and &: ¢ =28
[ i r L b 1
‘_(H V= F| —cosf + —cosg |+ ?ﬂw!
Leosd \ )
_i’_-m-— FL .1 (L i
¥ = —(2cosd + |_'u.l;2|‘9')'l+;k[7.l;in|9|
3 243 J

3

av _ (—2sinf — 2sin 26 ) + H;-sin Heosd
d8 3 9
oy ) 2
= - _{L (sin# + sin 26 ) + %mn 24
AV 2PL -5
- = ————(cosf + 200826 + —cos 26
di* 3 9
v kL
When 6=0 Z— = 2Pl + =
d&°
brr 23
For stability: d ‘, =0: -2PL+ A =1
- 9

1
= F« —Hh', 4
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PROBLEM 10.112

A slender rod 4B of mass m is attached to two blocks 4 and B that can
move freely in the guides shown. Knowing that the spring is unstretched
when 4B is horizontal, determine three values of @ corresponding to
equilibrium when m = 125 kg, / = 320 mm, and k£ = 15 kN/m. State in
each case whether the equilibrium is stable, unstable, or neutral.

U=

s

Elongation of Spring: 5= Ising + lcos® -1
= I(sin# + cosé - 1)
Potential Energy:

¥ =lns-? - H’isinﬁ'
2 2

= Elm,g (siné + cosd — 1'J'|2 - mg%s'mﬁ'
Voo, .
% = ki*(sin# + cosé — 1)(cos & — sin#) — %mg?cusﬂ
Equilibrium: ar _ 0:  (siné + cosd — 1)(cosd — sinél) — ME cos8 =10
i 2H
ar msE[(sLnE+cnsE—1}l{l—tanﬂ]—%]=[l
Now with W = mg = (125 kg)(9.81 m/s*| = 1226.25 N
[=320mm, and & =15 kN/m,
. : : 1226.25 N
e g+ cosf —1)(1 — tan@) — _ | =
o [[5”‘ cos6 —1)(1 - tané) - 5 (15000 N'm)(0.32 m j]

ar cosb (siné + cos6 — 1)(1 - tan#) — 0.12773| = 0
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PROBLEM 10.112 CONTINUED
By inspection, one solution is cosd =0 or g = 90.0°
Solving mumerically: & = 038338 rad = 9.6853" and @ = 0.59053 rad = 33.8351°
Stability
&V _ o . o » a. !
2= ki [I:msﬂ — siné)(cos# — siné) + (sind + cosé — 1){—siné — r:c:sEJ] +Eﬂ@f5mﬂ
- #2[(1 +%)sﬂlﬂ + cosd —251'1125']
. L 2 5
= (15000 N/m ){0.32 mjl‘ 1+ “22622' N] _ |sin® + cos& — 2sin 29
2 (15[!]] I"'I-'m:II'l{l.EZ m |
= (1536 N-m)[1.12773 siné + cos# — 2sin 26|
Thus
. &V ,
At 8 =090 E=1H12} 0 ;. 8=90.0° Stable 4
- A
At 8 =0.6883" — = T86.4 =0 s 8 =9.69" Stable 4
At 8=1338351% % =-6006<0 ;. 8 =33.8" Unstable

Work of a force — kinetic energy: / Travail d'une force-1'énergie cinétique :
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#14-8. The spring in the toy gun has an unstretched 50 mm

length of 100 mm. It is compressed and locked in the ) 150 mm—-i
- . . . . k=2kNm—-, |pD A

position shown. When the trigger is pulled, the spring 1 ¢

unstretches 12.5 mm, and the 20-g ball moves along the

barrel. Determine the speed of the ball when it leaves the

gun. Neglect friction.

Principle of Work and Energy: Referring to the free-body diagram of the o.02 {@ g!N}
ball bearing shown in Fig. @, notice that ng does positive work. The spring . - :
has an initial and final compression of s =01 — 0.05=005m and ﬁSF

s, = 0.1 — (0.05 + 0.0125) = L0375 m.

T] + EU]_g =T,

2

1, 1, .| 1 , )
0+ |:Ek.‘il' - Ek&‘z':| = E"IVAA (

0+ |:%(2DOD)(U.05 )2 - %(2000)(0.03?5‘1)} = %(0.02)%2

vqe=105m/s Ans.

14.8) Le ressort dans le pistolet de jouet a une longueur non étirée de 100 mm. Il est compressé et verrouillé
dans la position indiquée. Lorsque le déclencheur est tiré, le ressort ne s'étend sur 12,5 mm, et la balle 20 g
se déplace sur le long du cylindre. Déterminez la vitesse de la balle quand il quitte le pistolet. Frottement est
négligé.



