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Expréss the force F shown in Fig, 2-30 as a Cartesian vector.

SCLUTION
Since only two coordinate direction angIes are speuﬁed the third
angle « must be determined from Eq. 2-8;i.e.,

cost @ + cos’ 8 + costy = 1
" cos® a + cos? 60° + cos? 45° = |
cosa = V1 = (0.5 — (0707¢ = £0.5
Hence, two possibilities exist, namely, _
= cosTH(0.5) = 60°  or o = cos”(—05) = 120°
By inspection if is necessary that @ = 607, since F, must be in the -+x
direction. _
Using Eq. 2-9, with ¥ = 200 N, we have
F=Fcosai+ FcosBj+ Fcosyk .
{200 cos 60" N)i + {200 cos 60° N3j + (200 cos 45° Nk
{100.0i + 100.0j + 1414k} N Ais.
Show that indeed the magnitude of F = 200 N.
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48 CHArPTER 2 FORCE VECTORS

- Determine the magnitude and the coordinate direction angles of the
resultant force acting on the ring in Fig. 2-314. - '

2 S Fg = {50~ 40§ + 180K} b

“F; = {60j + 80k] Ib -

¥, = (50 — 100§ + 100k Ib

¥

L Fig 23t '

SOLUTION - | P
Since each force is fepresented in Cartesian vector form, the resulant
force, shown in Fig. 2-315, 18
Fp=3SF=F, +F,= {60j + 80k }Ib + {50i — 100§ + 100k }1b

= {50i — 40j + 180k } b

The magnitude of B is

Fr = V{30 1bY + (—401b)* + (180 b)* = 191.01b |
= 1911b _ o Ans

~The coordinate direction angles o, B, y are determined from the
components of the unit vector acting in the direction of Fy.

JFe_ 50 40 180
« Fr o 1910" 19107 T 1910
= 0.2617i — 0.2094] + 0.9422k

Hr

so that I o
“cosa = 02617 =748 - Ans
cos B=—02094 B =102° C T Ans

cosy=09422 =196 °  Ans

_ These angles are shown in Fig. 2-31b.

NOTE: In particular, notice that B = 90° since the j component of ug,
~ is negative. This seems reasonable considering how ¥, and F, add
~according to the parallelogram law.
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Determine the magnitudes of the projection of the force F in Fig. 2-44
onto the u and v axes.
i

(E!)pmj.

~ I

(Fu)pmi

o ' Fig. 2:44
SOLUTION . _ o _ S
Projections of Force. . The graphical répresentation of the projections
is shown in Fig. 2-44. From this figure. the magnitudes of the projections
of F onto the 1 and v axes can be obtained by trigonometry:

(Fupgy = (100 N)cos'45° = 70.7N _Ans

+(Fy)grg = (100 N)cos 15° = 96,6 N - Ans

NOTE: These projections are not equal to the magnitudes of the
components of force ¥ along the u and v axes found from the

parallelogram law, They will only be equal if the » and v axes are
perpendicular 10 one another.
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the angle 6 between F and the pipe segment BA and the pro;ection of .
F along this segment.

-y

SOLUTION

Angle 6. First we will establish position vectors from B to A and B

to C; Fig, 2-46b. Then we will dutermme the angie 8 between the tails
of these two vectors. ‘\“ g.c_\ﬁé ( I “’ff { SIy) ke
Tpga ™ { 2i"‘"2]+1k} ft, ”B«*.“'%ﬁ
Tpe = {"3_] -+ Ik} ft, rBC = VIioft

Thus, . {2 w.ﬁ_f} #{ -3 / 4 (/ £ ;}f‘
Tpg  Tpe 2HOY + (=2%—3) + ()]
cos g = B4 e (Z2H0) + (=2)(=3) + (XD ~ 07379
: Fpatpc S\fw
= 47.5° ' o Ans

Components of F The component of F along BA is shown in
Fig. 2-46¢. We must first formulate the unit vector alorig BA and force
F as Cartesian vectors,

_fe _(CA 24l 20 20 1
Ues T L 3 3t Tl TR
/3§ + 1k = .
= 801b[ 25 ) = gof ———) = —75.895 + 25 30K
fec/ V10 '

Thus, S L o S
FBA': F'llBA = (""75893 + 25.30!()' """gl - ‘/;J + ;k

N 2 1
=0 (-“3) + (m75,89)(—-§) + (25.30)(-3-)
= 59.01b B S Ans.

NOTE: Since 6 hés been calculated, then also, Fpy= Fcostl =
80 Ib cos 42.5° = 59.0 Ib.

The pipe in Fig. 2-46a is Sﬁbiected to the force of F=80Tb. Determiné -
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.(b).




