"GIVEN:

2.C1
F sz‘“ F;z
Al@ 61,\,\ 9,
FIND:

MAGNITUDE AND
DIRECTION oOF
RESULTANT, USING
DATA OF PRDBS.
2.32,2,33, 1,25, AND
21.38.

AN ALYSIS n n
' R=Z. F. cos 8; Zf;::no )

(24
WE HAVE ZHE; (2
AND 8, =tar B ©)

127 6% BE THE VALVE DTFIMED BY EO. (3

AND SucH THAT -q0"< 87 490 THEd, THE
CoRQECT ANSWER WL 3‘5 X
IF R 20 AND R >0 0= 97'2' )
IF 1?1>o AND Ry <0 Og =360+  (¥)
VF R <0 Or= 1807 +0% (4")
QUTUNE oF PROGRAM 3

ENTER PRo‘s LEM NUMBER AND NUMBER OF FURCES TV,
COMPUTT RJ R, AND % FROM £QS. ABOVE
DETERMINE ﬁR From EA. (4) (), 08 (#)

PRoGRAM HUTPUT

Data of Prob. 2.32

Number of forces : N = 3

Force and angle (F, TH)? 80,40
Force and angle (F, TH)? 120,70
Force and angle (F, TH)? 150,145
Resultant 251.065

Angle between resultant and x axis

94.69 degrees a

Data of Prob. 2.33

Number of forces : N = 3

Force and angle (F, TH)? 60,25
Force and angle (F, TH)? 50,220
Force and angle (F TH)? 40,300
Resultant 54.931

Angle between resultant and x axis

311.05 degrees a

Data of Prob. 2.35
Number of forces :
Force and angle (F, TH)? 200,215
Force and angle (F, TH)? 150,295
Force and angle (F, TH)? 100,325
Resultant = 308.576

Angle between resultant and x axis

N =3

266.56 degrees ﬁ

Data of Prob. 2.38

Number of forces : N = 3

Force and angle (F, TH)? 60,20
Force and angle (F, TH)? 80,95
Force and angle (F, TH)? 120,5
Resultant = 201.975

Angle between resultant and x axis

33.23 degrees ﬁ

GIVEN:
ADAD P SUPPORTED BY
TWO CABLES A5 Stow N
FIND FoR EACH SET oF
VALUTS sHowy AND For
VALUES OF © FRoM D=p-9¢
©TO oa:fﬂ§-Q’PSING-INCRfM’
ENTS L0 ¢
(6) TENSION (N EACH CABLE
(b) VALUE OF p FR WHICH THe
TENS\ON IN'THE CABLES (S AS
~ SMALLAS Byssiple
@BCDQRtstNDmG TTHNSIDN
(NX=35, /5—75 P=4001b, AB=S'
@_)9(_«30,{5"30 P=600(b, 0g= IO
() X 4O, o= 07, Pz 2508, A6-5

2.C2

ANALY SIS
T B.DIAGRAM OF C

Tie

FORCE TRIANGLE

(pwW oF siNES: _ T Twe . 1BC
: Sin(d4p) " cas(B-B) oo (XHD)
_Cos(f=0) _ P cos 048 A
The=F ~sntowp Be T S (o) Q)

TeNSioN (N BACH CAB(E 15 AS SMALL RS Pestr £
WHEN Tpe =Ty . THAT 1, wHEw p-0-a+6, B= L

ODOTLINE oF PROGRAM '
ENTER SET NUMBER AND VALUES OF (3, ?, b3
COMPUTE P, 90 AND §_= 90-&

- PR VALUES o‘fﬁ LM 6,70 0, Us(NG INREMENTS AD,
COMPYTE 7T, ,WDT FROM ZQs (1) '
PRINT 9 TA'C;T%C
C HELK 'n.m'r Tac AND Tpe ARE ECoAL AND o /MY
FoR B = 4 3 (f-e0).

?Qoeemv\ SOTPYT

Set No.1

Angle ALPHA = 35
Angle BETA = 75
Magnitude of load P
Increment of THETA = 5

400

THETA TAB TAC -
400.
385.
368.
348.
326.
300.
273.
244.
212.
179.
145.
110.

73.

37.

-0.

-15.
-10.
-5.
0.
5.
10.
15.
20.
25.
30.
35.
40.
45.
50.
55.

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

-0.

37.

73.
110.
145.
179.
212.
244.
273.
300.
326.
348.
368.
385.
400.

000
100
917
172
588
896
836
155
616
995
083
689
642
789
000

000
789
642
689
083
995
616
155
836
896
588
172
917
100
000

&) B <q ©

continued




- 2.C2 continued | 2.C3 continued

Set No.2 ' M @ - TR ANY &.¢
Angle ALPHA = 50
Anglz BETA = 30 ' AL‘_ X b A _>lB Ac+cB =L

Magnitude of load P = 600 T . =
Increment of THETA = 10 : x |3 \/114_5.‘ 'l"\l (@ 1-)"*52 =L
THETA - TAB TAC L— - 2

-60.000 -0.000 600.000 » c (a-x) +y = <L" \/7(-1"'5‘) ,g’

-50.000 105.796 609.256 v a‘-xaz.,./g‘%: [E=z L 7ty -I;)(z
-40.000 208.378 600.000 , . ; .
-30.000 304.628 572.513 ‘ 2L VL’{-g" = L'+Z2ax -a
-20.000 391.622 527.631 v ., .. . o\®
(O -10.000 466.717 466.717 <@ (O HLE(x*4y ) =(L[>+2ax-a*)
S 0.000 527.631 391.622 s 3 . 2\ 72
©. 10.000 572.513 304.628 //val =([Pt2ax -« )=4Llx
20.000 600.000 208.378 . ; . , l)
30.000 609.256 105.796 ’ ! \le N 2
40.000 600.000  -0.000 ¥-= 70 V(L trez-a*) ~# L7 A

v -1 ' g Tt [ax
ALSO; X =tan \/‘%) /5 = fan (T v (Z)
F. B. DIAGRAM 0 C'  FORCE TRINMELE:
' o 188"~ (ot+ )
LAawW OF 5INES!
7}: - Tac - W
Siop Sio&  Sin(A+p)

‘Set No.3 '
Angle ALPHA = 40
Angle BETA = 60

Magnitude of load P = 250 -TAC _Tgc

Increment of THETA = 5 . : ocl[g/‘?’

THETA TAB TAC ) 'W
W

-30.000 -0.000 250.000
-25.000 22.125 245.207
-20.000 44.082 238.547
-15.000 65.703 230.072

-10.000 . 86.824 219.846 . v Sin T ooy SN
-5.000 107.284 207.947 THeer T = W;‘.iz‘ﬂé':: v e '\/Slm (&3p) (3)
0.000 126.928 194.465 Sl {
5.000 145.606 179.504 T AE et v
(b)PB> 10.000 163.176 163.176 < © DUT-INE 6F PRoGSKAW
15.000 179.504 145.606 . - o7 -
20.000 194.465 126.928 ENTER @=20m, L=20.m, W 600 N

25.000. 207.947 107.284

30.000 219.846  86.824 | FOR =05 TQ [0,] USINé 0,5 sTEPS
35.000 230.072 65.703 o Y :
40.000 -238.547  44.082 (oMPUTE u FRom Ba. ()

45.000  245.207  22.125 CoMPUTE & AND/’; FRoM ZQ5.(2)

50.000 250.000 -0..000 __ -
, COMPUTE Tae AND Tp, FROM Z85.(3)

2.C3

PROGRAM oUTPUT

X Y TAC ‘TBC
0.5 0.327 1426.03 1193.97
1.0 0.446 1867.33 1706.14
1.5 0.534 2205.66 2078.69
2.0 0.606 2482.82 2377.48
2.5 0.666 2717.45 2627.65
3.0 0.718 2919.79 2842.03
3.5 0.764 3096.14 3028.22
4.0 0.803 | 3250.74 3191.13
4.5 0.838 3386.57 3334.19
5.0 0.869 3505.79 3459.85
5.5 0.895 3610.06 3569.95
6.0 0.919 3700.65 3665.90
6.5 0.939 3778.51 3748.76
7.0 0.956 3844.45 3819.40
- 7.5 0.970 3899.06 3878.49
Q,\/;N; ) 8.0 0.981 3942.81 3926.55
g - - 8.5 0.990 3976.04 -3963.95
LENGTH pF ROPE = L= Z0.Im 9.0 0.996 3999.07 3991.06
J = - 9.5 1.000 4012.00 4008.01 -
DISTANCE. BETWEEN A AND B as= 2W0m : 10.0 -~ 1.001 4014.97 4014.97
WEIGHT OF ACRUIBAT AP BALANCING POLE = W= 0N ,
ASSUME Nb SLIPPING AND NO 2LASTIC DEFRMATION . , ‘
OF RAPE - : @) MAXIMUM DEFLECTIONT ¢ = |,00] n <
FIND: , n |
DEFLECTION % AND TENSIONS Ty AND T, FoR VAWES | (b) MAXIMUM TENSION . ‘ .
OF A FRoM 0.5m To /0,0m VSIN6 0,5-m NCREMENTS FoR 2=[0.0m: THC:E'C: 0,0] KN -
PRoM DATA 0BTAINED ALSy FIND ‘
(@) MAXIMVM DEFLECTioN ¢F RoPE ’ ) SMALFST VALUES 6F Tﬁt AnD TB(,"
(b) MA xtMUM TeENSIoN N ROPE ' , ‘ .
(€) SMALLEST VALUES oF Ty AN® T FoR x=0.5m:  T,.=1,426 kN e |

continued Tgc= 1194 kN <




2.C4

Ag\xg, Yg, %9)

Afxyyy, )

Aﬂ(xn’ yn’ zn)

Ax, Y %)

GIVEN! FORCES SHOWN , ACTING ON .
WRITC PROGRAMW TO DE TPQMWE THE MAGN ITUDE
AND DIREBCTION O0F THEIR RESULTANT.

APPLY PRO&RAM
70 soLVE PRoBS £2.98, 2, 94, 2,45, #wD 2, /35,

ANALYSIS
FIRST, FOR EAncH FORCE /" WE DETERMIVE THE
DisTANCE d; FRom As T A

d ‘-‘\/(%L'-PC) +(Bz—}o)z+(2;‘. (D
THE coMPouEﬂ‘rs oF F' ARE
(£). = F“""“ (r) m‘f_}_ (rJ F*c (2)

THE CoMPowtms Of THE RESLULTAVT R ARE
R, (BN s Ry=R (R, ReE () ()

THE MAGNITUDE OF THE RchLTAA} R Is

3

R=/[R+ R+ R, (@)
AND /TS DIRECTION COSINES PARE
2= R/R A=R/R 4=R, /R (5)
THE ANGLES THAT R FpRMs WITH THE AXES ARE
= - ~ =1
Oy = Cos 7, 6:(:0524, B, = cos 7 (6)

WHERL VALVES BETWEEN O AND )
Fiecran 186 sHoVD BE

OUTLINE OF PRUGRAM
ENTER PROBLEM NUMBER
ENTER COORDINATES Xo, 4, 2, OF PoINT A,
ENTER NUMBER OF FoRcES M -
FrR FACH FDRCE fL’
ENTER MAGNITUDE F
ENTER COORDINATES 2;,4,,2; OF POINT Ay
COMPUTE d; FRom E@ (9
comun:(?—‘)., F) (F. ), TRoM EQS. (z)

COMPVUTE Q)LI'R /@%‘ FQOM £, (’3)
compure R FRoM ER.(4)
COMPUTE B, 8, O, FRIN E0S.(5) AnD(6)

[F You 0BTAIN A NEGATIVE VALUTE Fop ANY 6F
THE ANGLES, ADD (B Tv THAT vALVUE.

continued

2.C4 continued

PROGRAM pOTPUT

Data of Prob. 2.93

Goordinates of A0 ? -40,45,0

Number of given forces: N = 2
Magnitude of F(1)? 425

Coordinates of A(1)? 0,0,60
Magnitude of F(2)? 510

Coordinates of A(2)? 60;0,60

R = 912.92

THX = 48.2, THY = 116.6, THZ = 53

Data of Prob. 2.94 .
Coordinates of A0 ? -40,45,0
Number of given forces: N = 2
Magnitude of F(1)? 510
Coordinates of A(1)?.0,0,60
Magnitude of F(2)? 425
Coordinates of A(2)? 60,0,60
R = 912.92

THX = 50.6, THY = 117.6, THZ = 51.

Data of Prob. 2.95

Coordinates of A0 ? 480,0,600
Number of given forces: N-= 2
Magnitude of F(1)? 385
Coordinates of A(1)? 0,510, 280
Magnitude of F(2)? 385
Coordinates of A(2)? 210,400,0
R = 747.83

THX = 120.1, THY = 52.5, THZ = 128.

Data of Prdb. 2.135

Coordinates of A0 ? 0,0,0

Number of given forces: N = 2
Magnitude of F(1)? 10

Coordinates of A(1)? -15.5885,15,12
Magnitude of F(2)? 7.5

.4

8

0

Coordinates of A(2)? -15.5885,18.6,-15

R = 15.13

THX = 133.4, THY = 43.6, THZ = 86.

6




2.C5 |

Az(xg, Yo, Zz)

Ja

Ayxy, 41, 7))

Ay, y3, 23)

Ao(xo» Yo, EN]

P
\AP("P’ Yp. %p)

@/\/EN

T‘HREE CRBLES ATTACHED AT POINT A, AND roRCE
P APPliep AT A AS SHOWN .

Verre PQOG«{AM To DETERMINE TENSIOV F.

IN EACH cpELE (t=12 3.
APPLY PRIG 1AM

To so0LvE PROBS. 2,102, 2.106,2./107, 2. 113 AND2. 115,

ANBLY SIS
PIRST DETERMINE THE DISTANCE b FROM A TO AP
\/EZP‘ ) + (Yo S )+ (2B’ (P
THE COMPONENTS OF P ARrRe
_E(x -%), P = E(g,;yﬁ P:f(e,;%o) (2)

NEXT DETERMINE FoR ERchcasLe AjA; ((21,2,3)
THE DIRECTION THE DISTANCE d; = A 5.P0 AVD
THE DIRECT (0N CoSINES (A,), (aj)‘) (2 P

dy = G-+ (y:-4,) + (22" &)
(7\).- 2oty () =2t ()= (W)

THE c:mpwems OF THE ForcE F, cxe&rso 8y
CABLE Ry A, 0N POINT A, ARE
(R), = Fi(;, B =R(A)(R)=F:(2) (9
WE NoW WRITE THE :@musmw GRURTIoNS FOR Ayt
z(F\+P 0, ’Z(F)+P 0, Z (F),+F=0
Sumrir e rf"“ff B P (510
@), F +(2),F + (1), Fy = - R
(%), F Gy, Fo 4 () F = -
(7‘9?*-( \)2Fz+(7(z)3 F, = - P,
INTRO DUCING THE DETERMINANT

(?Z)j (@) \ (?)r. 3

3 ()\J)z (29);

(7‘2)1 (7‘1)1. ( 7'})3

pHD THE DETERMWANTS B, 8, 2y 0BTAINED BY
SuBSTIToTING =By =Py, — P, SuccessiveLy FOR THE

ELEMENTS gF THE FIRST,SECOND, AND THIRD ColuMN

OF D, WE OQTHN

D — A, D :

Fis—7 k= F= = (7)

-

D=liag

®

continued

2.C5 continued

OUTLINE OF PRO@(U}M

ENTERrﬂb&LCM NUMBER

ENTER  COoRDINATES OF POINT Ay

ENTER MAGNITUDE oF (0AD P

ENTER CooRDINATES OF Ap, Ay Ay, AND As

VSE @S, (1) AND (2) TO COMPUTE comPONENTS OF P

vse £8s.(3) AVD (4) To CoMPUTE A, Ay, Ay PO
EACH cppLE

COMPUTE A FroM EQ. (6) AND B N, Dy

coneyre Fp By, T FROM ZUS. (7) Awp mwT

EMpRKS 2
IN PROB5. 3. 102, 2.113, AND 2,115, CHOOSE FoR A

ANY POINT D/REc‘fLY ‘aBove A

IN PROB.Z.106, CHOOSE FOR A, ANY PINT DIRECTiY UNDER A,
[N PROB- 2./07 coNerDER P RS THE TENSION F M A FICTITIOUS
CHELE PARKLIEL To THE X AXIS A ND cHOOSE FuR Ay AN

PoINT DIRECTLY To THE RIGHT OF A, AL80 consipER

THE TENSIoN IV Ab AS THE GIVEN LOAD:

PROGRAM 0VTPUT

Data of Prob. 2.102

Coordinates of point A0 ? 0,5.6,0
Magnitude of load: P = 800
Coordinates of point AP ? 0,10,0
Coordinates of point Al ? -4.2,0,0
Coordinates of point A2 ? 2.4,0,4.2
Coordinates of point A3 ? 0,0,-3.3
Fl1 = 200.9 F2 = 371.7 F3 = 415.5 4
Data of Prob. 2.106

Coordinates of point A0 ? 0,-60,0

Magnitude of load: P = 1600

Coordinates of point AP ? 0,-100,0

Coordinates of point Al ? -36,0,-27

Coordinates of point A2 ? 0,0,32

Coordinates of point A3 ? 40,0,-27 X

F1 = 570.9 F2 = 829.8 F3 = 527.5 4

Data of Prob. 2.107

Coordinates of point A0 ? 960,240,0
Magnitude of load: P = 305
Coordinates of point AP ? 0,960,-220

Coordinates of point Al ? 1200,240,0

Coordinates of point
Coordinates of point
F1 = 960.0 (F2 = 446

Data of Prob. 2.113

Coordinates of point
Magnitude of load: P
Coordinates of point
Coordinates of point
Coordinates of point
Coordinates of point
F1 = 973.6

Data of Prob. 2.115

Coordinates of point
Magnitude of load: P
Coordinates' of point
Coordinates of point
Coordinates of point
Coordinates of point

Fl = 510.0 F2 = 56.

F2 = 531.

A2 ? 0,0,380
A3 ? 0,0,-320

.7 (F3 = 341.7)

~

A0 ? 0,100,0
= 1800 _

AP ? 0,200,0
Al ? -20,0,25
A2 ? 60,0,18
A3 ? -20,0,-74
0 F3 = 532.6

A0 ? 0,480,0

= 792

AP ? 0,600,0"
Al ? -320,0,360
A2 ? 450,0,360
A3 ? 250,0,-360
2 F3 = 536.3




