Solutions to Assignment 2 Dr. Ashok Kaushal

PROBLEM 2.45
Knowing that & = 20°, determine the tension (a) in cable AC,
y {b) inTope BC.
; &
00" O
SOLUTION
Free-Body Diagram Force Triangle
Tae \ | co <o
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RO, o Tw _ Toc _ 12kN
L of i sin 110°  sin5° _ sin 65°
12kN . o
(a) =i Si 110 T.=12kN 4
12kN . o
(b) = i 6‘S° sin 5 T,.=LISkN 4
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|— 00 mm —————= PROBLEM 2.52
S

|

Two cables are tied together at C and loaded as shown.
Determine the range of values of P for which both cables
remain taut.

SOLUTION
Free Body: C
IF, = _2 i +iP=ﬂ
Tee T P 13 %5
n Bl g .
it & T,=—F I
T (1)
_ﬂ:'l‘l‘-l}HL 5 3
IF}. =0 ﬁTAc' + T +;P—48n N=0
. [ 57137 3
Substitute for T, from (1) Fl| l—qlP+Tm_— +—FP—-480 N =0
L - W =]
14
Tpr =450 N—I—_F (2)
5
From (1), Ty =0 requires P =0,
.14
From (2), Ty =0 requires ﬁ.F'*-.'.4E{II N, P=I51429N
Allowable range: 0=P<3514N -
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PROBLEM 2.60

For the structure and loading of Problem 2.46, deternune («) the value of o for
which the tension in cable BC is as small as possible, (#) the corresponding
value of the tension.

SOLUTION
Ty must be perpendicular to F . to be as small as possible.
Free-Body Diagram: © Force Triangle is a right triangle
Tee - Fe
o
-m L]
JooM

To be a minimum, T~ must be perpendicular tov F, .

{a)  We observe: o= 907 —30 =600 o
(#) Ty =(300 N)sin 50°
or Tye =229.81N Tye =230N

FPROPRIETARY MATERIAL © 2013 The Melirew-Hill Companies, Inc. All nghis reserved No part of this Mamial may be displayed
reproduced or disgrifated in any form or by any means, withaul the prior writien permission of the publisher, or wed beyond the limited
diseribartion i eachers and e ducators permiged by MoGrow-Hill for sheir individua corse preparation. If you are a sadent using this Mamsal

VOu are usiTg i withond permision.

Page 3 of 4



Solutions to Assignment 2 Dr. Ashok Kaushal

PROBLEM 2.65

Three forces are applied to a bracket as shown. The directions of the two I50-N
forces may vary, but the angle between these forces is always S0°. Determine the
range of values of a for which the magnitude of the resultant of the forces acting at A

1s less than 600 N.

SOLUTION

Combine the two 150-N forces into a resultant force Q-

JSON

< o

Q =2(150 N)cos 25°
=271.89N

Equivalent loading at A:

Using the law of cosines:
(600 N)* = (500 N)* +(271.80 NY* + 2(500 N )(271.89 N)cos(55° + @)
cos(55° + a) = 0.132685

Two values for a: 55° +a =82.375
a=274°
or 55° +a =-82.375°
55% +a =360°-82.375°
a=2226°
For R <600 N: VP <ca<2226 4
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