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SOLUTIONS OF EXERCISES.

_—

STATICS.

Paaz 11.

(1) 181bs. : 1681be. : = 3 ft. : 28 feef.
(2) 36 in. : 17 im. :: 161bs : B} lba.

(3.) The larger foree i 3 of the single forvom,
therefore the smaller force is 4+ of the single foroa.
{(4) 64in. : Tin. : : 20 ewth. : 2ewh 211ba

(5) Gewt. : 550 owt. of 6 :: 12in. : 5 inches.

{6.) It is required to find two numbers the sum
and difference of which are respectively 12 and 2.

z+y=12z—y=2...e=17 y=0>5.

(7.) Tensiongnre 4, 44+ 5=9, 44+ 5 + 7 =16.
9lbe :41bs. :: 114 in, ; 5 inchea; 9 lbs. : 16 Iba : ;
11% in. : 20 inches.

Pice 17,

(12) R = .,/ 63F  18* = 85.

(13) B = /8% + 18 = 85.

(14) @ = J (118 + L1¥) (LS — 12}
v 226 x 1 =18




4 BOLTUTIONE OF EEERCISES.

(16.) Here ./ (33a)® + (500)* = 65a.
Bot 6 =130..a=2
wherefore P=38 x 2= 066,and Q =566 x 8 = 112.

(18) P= /(B85 + 7N (Ba—7) = ,J162x 8B
= 36.

(17.) Q@ = /(805 + E7.8) (30.5 — 27.9)
= /518 X 32 = 18,6,

(18.) Letx = resultant; larger fores = 259.2—z,

of = 7.2% 4 (250.2 —z)2

@ = 51.84 4 51.84 x 1206 — 518.4 » + 22

Cowo= 1207 2502 —120.7 = 124.5.

(19.) Complete the parallelogram. It will be
meen thet the oblique foree is inclined st an angle of
45°, and is equal to the eguare root of fwice the
vertical force.

(20.} Let P = 16z, then ) = 635; henoe B =
J (16a)® F (632)® = 6. Bub 65¢ = 13, there-
fore ¢ = }. Therefore L1 = 3.2 and & = 126
are respactively the two forces.

Panx 22.

{1.) From formula Bec. 24. R = P  P? +
P=3P=3 x15 ... R=15 /3.

@YR=FP+P 4+ P x J3 =200+ 20
+20° /3 =6928.".R=2682

B)RW=F+PFP+P x Jj2=4F+ 4
+ 40° f2 = 54684 .. B = 730,

{4.) Bee Section 20, II. deduction,

GYR=P4+ PP /2 = 100° + 10¢°
—100° /2 = 5860 .. B = TB.5.



BTATICS. 5

(6.) R' =P* + (8 —PQ = 10% 4 42% — 420
= 1444 ... B = 88,

(?.}'EF=Pﬂ+QE+PQ= B+ 12% + 96
= 304 ,-. B = 1748,

{E}R’ P4 —P= 9 + 11* — 99
= 103 .. R = 1014,

(8.) Let AB and CB repre-
sent P and R respectively. Com- A B
plete the parallelogrem. DB
represents force ), and being
the hypothenuse of 4 BD C, is D
greater then B O,

(10.) B? = P5+P‘*——P*.J3 2 X 500 —
50° X of B =670 .. R= 2588 ’

(11.y As 120°. Eea Section 20, IT. deduction

(12 B =P+ P 4+ =3P
SP=8100; PP=2700 =900 X 8.". P =380 ,J3.

(18.) Conntrnet the figure (see fig. in Er, 9 above).
Horizontal force eqnals the vertical force, Obligns
force equals sguare root of twice the vertical foroe,

(14) RE =P 4 P¥ = 2 P and P? = lg'_
5 .. P = 7.07.

(1) RP =P+ PP—P? f0=PA(D— /2) =
100 _ 100(2 +4/2) =

Pi=ﬂ—~.f2 e 3 170.7 .. P =
13.065. B o
1; D A

(16.} See Figure. CD = ﬂ, DA=275./8



G BOLUTIONE OF EYERCISEA.

MD= /{05 +27.5) X (06— 27.5) = /1205 x 67.5
= A% X SXOXIREK. b=,/ PR PFx3Tx3
=7%5%x.5%x3v3=25035v3

Then (M D + ID A) the other component
= 52543 +272.5v 8 =808

Pacr 25,

{1.) Bee Bection 3.

{2.) Two of the forces are in the same straight
Iine, and nentraliee each other, lesving as resnltant
the third foroe. :

(3.) Here the two equal forces P and R act at
an engla of 12(0*. Ther resultant 38, therefore,
equal to one of them, and Weecting the angle acts in
the same direction es the force . Total resultent
is therefore 10 lba.

\ {(4) If we take the forces 1o ovder, we find that

the firet and third forces are of & lbs. each, are ex-
actly opposite to other forces of O lbs, and are
therefore nentralised, We have, wolso, three forces
of 8 Ibs. each, scting at right angles to each other.
Two of them act in opposite direckiona in the same
straight line, and are therefore neniralized. We
have then loft ss resuttant one force of B lbe.

(5.) Let B A and A C repre-
sant the fwo forces. The push-
ing foree, or throet, B A, may be
replaced by the eqoal drawing
force, or strain, A D, Complete
the parallelogram. The diagenel A E represents the
resuliant.

6.) JII¥ + 120° = /28561 = 169,




STATICH, r d

Bince resnliant 169 is equal to square root of the
sum of the two forces, therefore the angle between
them must be a right engls,
(7.) RR=P+ Pk 2P
100

= =00=256x2
P =5 ,._."‘2.
(8.) J@-{-IIW 4‘1562:-—125
. AB =125

Now, if & i.rinngla .!L B C” be drawn equal in all
regpects to A B C turned throngh 3, its mides will
be parallel to, snd therefore proportional to, the
foroes. Hemoe, 125 in. represents a weight of 10 lbs.,
therefore 1 in. represents ‘0B Ibs.; 44 mohes repre-
gent 44 ¥ 08 = 352 lbs.; and 117 represente
117 % 08 = $56 lba.

(9.} Let AC,BD be the disgonals intersecting in
E. OoAE,BE make the paral-
lelogrem A E B F, and join E F.
Becanse D E is parallel and egual
to A F, therefore ¥ B ia parallel 5
and equal to A D, Now, forcas x
represented by A H, B E will ke half the forces re-
presented by A C, B D; and F E, the resultant of
the former, will therefors be half the resultant of
the latter. Hence, this resultant is twice the force
represented by A D.

Paor 82,

(1.) Bee Bection 38, :
(2.) The magnitnde of resmltant = (18 + 12)
= 20 Ibs.




