Solution to 
Practice Problems for Quiz 1

[image: image1.jpg]2.102 a) First compute

i j k . . . L .
BxC=|1 -1 1|=(-3-2)i-(3-1)j+(2+1)k=-5i—2j+3k
1 2 3
so that

A-BxC)=31+2)) (-51—2]+3k)=—-15—-4+0=-19
b) First calculate

i j k )
AxB=|3 2 0|=02-0)i-@B-0)j+(-3-2)k=2i—13j-5
1 -1 1
so that

(AxB)-C=(2i—-3j—5k)-(1+2]+3k)=2—-6—15=—19.




[image: image2.jpg]2.112 Note that
A=A +A,.

The parallel component is given by

A= (A-u)u=2331i+2.331j + 2.331k

and the perpendicular component can be calculated

AL =A- A =5669 —5.331j — 0.331k.




[image: image3.jpg]A free body diagram of the connection point is given in figure S3.19. The
equilibrium equation is
T+ T +T3+F=0
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FIGURE S3.19

Each T; can be written as a magnitude indicated by the geometry. Then the
solution is given by the matrix inversion

Tl =1 4 25
| == (é13é25é3> F = [aé85]™ | 500
T3

—25
‘Where

-10 0 10
rl = 4 el = i =1 4 ed = ﬁ rdi=| 4 |e3i= LS
9 [r1] 1 [r2| 1 [r3|

m := augment (el,e2) c:= augment (m,e3)

T1 25
T2 | :=c™'-| 500 | T1=208.135, T2=348.402, T3 = 232.558 b
T3 —25




[image: image4.jpg]6&}4 Following the procedure of Sample Problem 3.10:
Lp=-i+3j-3k
Lp = —4i+2j

1
Ip = ——=(—i+3j — 3k) = —0.229i + 0.688j — 0.688k
A \/ﬁ( 1+3j ) 1+ J

Ip = ——(—4i + 2j) = —0.894i + 0.447j.

8-

The position vectors of the collars are:
B =4i+blg

and the unit vector pointing along the cable is

t=3(B—A) = (1333 - 0.333- (0.894b — 0.220a))i
+(0.333 - (0.447b — 0.688a))j + (—1 + 0.333 - 0.688a)k.

The three scalar equations become:

T[—0.229 - (1.333 — 0.333 - (0.894b — 0.229a))
+0.688 - (0.333 - (0.447b — 0.688a))
—0.688 - (—1 4 0.333 - 0.683)] = 20 - 9.81 - 0.688

—T[~0.894 - (1.333 — 0.333 - (0.894b — 0.229a))
+0.447 - (0.333 - (0.447b — 0.688a))] = 30 - 9.81 - 0.447

t-t = (1.333 — 0.333 - (0.894b — 0.229a))? + (0.333 - (0.447b — 0.688a))?
+(—1+0.333- 0.688a)* = 1.

Solving these equations gives:
a=1.017m

b=2.649 m
T =272.140 N.




