Calisma Sorulari

‘2) Find unit vector AO

[Gol=16* 121 10™ =13.6
Determine the projected component of the 80-N T=‘

s — »
force acting along the axis AB of the pipe. (hro = -‘—mr = 1
Trs B

e a — - ,19_
'Tﬁ LT 3 134 k
—_— ~ ~
Wpo= =0 4412t~ 0.51414- 0,139k
(3) Express 80 N force in cartesian vector format
—3
F =@oNX-044124-051414-01353 %)
-
F=t253t-41.2{-58.813N
(4) Find position vector AB

Tis = (o=0 +(4-Tx + (o-¢-2)k

m -0-6)1 +(0-‘1)-‘i+(—|?.—£—£5)1¢ A6, ,-1) (5) Find unit vector AB

Tho= -6t-13-10k 00,072 (gl =] €LF+E3T4ET =

J—
= =bt-2¢+2k
(1) Find position vector from A to O PT CNRDJMTES{B(O_, 4,0) Cre t i

(5) Find unit vector AB

sl = |&(o)z+(—53’+(1)’ =3

W = -5t- 34+ 3
(6) Find the component of the 80 N force acting along AB.
Calculate the dot product Faon - Uns
Fas= - lm
Fae = (35304124 -58.8 ). 41-35+5%)

Fre = 30.32 +17,7 - 6.9 :



80 mm /- 300 mm

GIVEN: A shelf is supported by
two brackets and a wire (CD).
The tension in the wire is 200N.

FIND: The moment about hinge
—x  Aofthe force in wire CD.

A (b, 0, 320)
< (90,0, Hood

D (o, 240,80)

- e
We want to find Tﬁl =t xFo . REMEMEBER, the position
vector can intersect the line of force at any point, as long as it
goes through point A.

_—
(1) Pick point C and find T, . Feo = (200X-06t+ oueg-0uik) N
Tre = (300 - 032 + (oo - 2200k Foo = §-1200+ 90f - 128k3N
-_—
= t+@ tam alculate using a vector cross product.
M= 20t + 80k 3 (3) Calculate Y], usi 1 duct

™a = (200t +80%) x(—lzo1+qu3-:za’&)

(2) Calculate I_:: using L(_:D
T“w = (0-%00)¢ + (240 -0)54- (eo —q00) 'k Wﬁ=
o = {—300‘(-\-?.‘103 -320k fom = sl = 800
Weo = - 0.6t + 0484 - 0.6k

Tﬁ; = C1z0Xeo) |+ (eX 300 k- (%Xe@t—(—:zersco)j
T‘ﬁ} = {—‘1,&?;0’& +?,6,aooj-|- ag,aooig Nomm

—_—

Ma = 3-8 +288) + 2eak$ Nm)




A force with a magnitude of 840 N
acts at a point in a body as shown.

Determine
a. The moment of the force about point B.

b. The direction angles associated with the unit
vector along the axis of the moment.
¢. The perpendicular distance d from point B to

the line of action of the force.

(1) Express F as a Cartesian vector.

F(:o.n = {Zoot +215 1+ Yook § mm

(ol = 525
—_ a 215 & o0 1
Uon = 5t G ]+ ae k

"~
T = GeoX st « Insetl
F = {2t + 4oy + 4ok 3 N
(2) Pick a position vector to use as a moment arm.
FB;: "{"3'15?: _'2._%31' l‘f)O{L%""‘M
— "
(on = i-—l'?%t +253 * 550 L‘-Sf“‘“

—
(3) Perform cross product operation to get (Y|

P ~

- N — i k
Me = lGe F = | & %
1S -1%0 %0

2320 HHo LYo

275 mm
/\
A

400 mm
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250 mm 175 mm

(‘(TB - E_z'szoot + 188,000 - gaoaot: IN mm)




)
). F;=8KkNveF,=5kNise 4 ve B mesnetlerindeki
tepkileri bulunuz. h =2 m.

| | e M
X0 ‘2111 B -8&m

| 14m
I

A4
bt
-]

IMy;=0
*Fl (4)*F2 (]2)*XB(2)+YB(14)=0 Eﬁrfg:'g

—R@)+RQ+X Q)+ (14=0

N
~
y 8m
IMe=0 IMe=0 T "
—F#)-X(9)+1p(6)=0 Fi(3)-X,(N+Y,(8)=0
9m Xp=239kN X,=561kN
Yp=6.91 kN ¥,=1.91kN
B =Xz + ¥g A =x2+7}
| B
Xz B=731kN 4=593kN




. Agirligi ihmal edilen ve sekildeki gibi mesnetlenmis ve yiiklenmis olan 100 mm 100 mm

. o 1 . I 300 mm

dengedeki gubugun 4, B ve C noktalarindaki pimlerin tasidigi kuvvetlerin :

siddetlerini hesaplaymiz. =l .
4=2 B=1 =2 = C§

mm

100 mm

300 mm

400 N 1N c

150 mm
A00 mm i
mm
| 14
SF,-0 — B —c=0
V205
- TF,-0 — A= 400 - B—>— ~ 400 -0
J '\J'—
SMp=0 — — 4(500) + 400 (400 + 100) + C (250) = 0
A=1100N B=1432N C = 1400 N

E

. Agirhigl ihmal edilen ve sekildeki gibi mesnetlenmis ve yiiklenmis olan dengedeki ¢ubugun
B, C ve D noktalarindaki pimlerin tasidigi kuvvetlerin siddetlerini hesaplayiniz.

mim

600 N

Llﬂﬂ mim 100 mm 100 mm ==

M. =0
600 (200) — B sin21.8° (100) = 0 B=3231N
1TH) min 100 mm 100 mim =+ IMy=0 — 600 (100) - Csin38.7° (100) = 0 C=960N

¥F.=0 —  Bcos21.8°+ Ccos38.7°—D =0 D =3750N



3 . Sekildeki gibi yiiklenmis olan ACB ¢cubugu dengede olduguna gore
AD kablosundaki ¢ekme kuvveti 7 yi ve C mesnedindeki tepki kuvvetinin
siddetini hesaplayiniz.

Cubugun kiitlesi verilmedigine gore agirligim ihmal edecegiz.

X=1G N\,
ro Yo=G,| 300 mm b
c=? i’,DDtnrn/(

B=300N

300 N

B=300N
X,
A
 Te
e 240 mm — — = —
AD? = AC?+ CD? - 2 AC CD cos70°
AT6° o 5 AD =254.25 mm
“d g
y | LA B L a=624°
v 240 AD
IMy=0 T sina (200) — 300 (300 c0s20°) = 0 - T=477N
IF,=0 — Tcos42.4° — X, =0 — X =353N
C=Xl+Y - C=715N

TF,=0 — —Tsind24°+¥,—300=0 —  Y,=62N

400 N/m

Determine the normal force, shear force and moment at a
section passing through point D of the two-member frame.

p——————0m——

(1) Draw a FBD of member AB and calculate the support reactions at A

Hoo N/m

)]
5 AL
+* 6.

Ax e 6 (12)
A7 4]

25 (5)

SR At (BX2080) — GXeXH) =0 Ay = Hoo N
5 She A+ (B)N(2080) = O Ax=-1920N



2. Sekildek: gibi mesnetlenmis ve yiklenmis olan 30 kN 20 kN 30 kN

kafes sistemde GII, DI ve CD cubuklarina
len kuvvetleri bul .
gelen kuvvetleri bulunuz V7 V7 Vo G F
GH=? DH=? CD=? ‘
Kafes sistemin tamaminin dengesinden: 4|m
M, =0 —  —=204)-30(8)+E(16)=0 . E !
E=20kN B ¢ D
y 16 m, 4 @ 4m N
g Y1 G F
- b
L‘H\ alm SMpy=0 — 2004)-GH@#)=0 — GH=20kN
CD  45°
< y SMy=0 — 208)-CD@)=0 — CD=40kN
D E x
I 4 m 4 m . -
I « »| E=20kN YF,=0 — 20-DHsind5=0 — DH=14.14kN
2.. Sekildeki gibi mesnetlenmis ve yiiklenmis olan kafes sistemin E mesnedinde 2 kN

ortaya cikan tepki kuvvetinin siddetini bulunuz.

L =4kN E mesnedinde ortaya ¢ikan tepki kuvvetini doguran sebep
I —2kN EF ¢ubugunun uyguladig: kuvvettir. Dolayist ile mesnet tepkisi

EF ¢ubugunun uyguladigi kuvvete esittir. E = EF. SN

E=7

M, =0
1

4(6)+2(4)~EF—(6)=0

(6) +2(4) V@()

[, - 4kN EF=1193 kN

E=FEF — E=1193kN




. Sekildeki gibi mesnetlenmis ve yiiklenmis olan kafes sistemin
CD elemaninin tagidigi kuvveti hesaplayimiz.

cD="?
4—6m——|
24kN \(?ﬁs
BD IM, =0
1.2 kN /7 3
5
cD D> (9)-24(6)=0
o - V34
: : .
| CE CD=187kN
4, S i

Sekildeki gibi mesnetlenmis ve yilklenmis olan kafes sistemin CF elemanina
gelen kuvveti hesaplayimiz.

CF="

SF,=0

900+ 900 - CF—>— =0
3.75

CF=2250N




6-59. Determine the horizontal and vertical components
of force at pin A.

m
Hibbeler 4" edition 659 | T
Determine the horzontal and vertical { o)) nam
components of fome al pin A, A, t.5m 200 Nm

We start with a FBD of the structure. | Q
075 m TS m ¢

The equilibrium equations are: A,

NoM W bm) - (600N 15m) - 500Nm =0 = T =2330N
YF:i-T+4, =0 = A4 _=2330N
DF, A, 600N =0 = 4 =600N

600 N

A, =23MN, A, =00N




50 mm

— T

A |n

800 mm

[200 mm |

Hibbeler 4" edition & 117

Determine the horzontal and vertical

components of foree that pins A, B, and C exert alfm
on heir connecting members. B, t 981 N
. 8
We start with a FBD of each member of the My
structure, A, B, 981 N
* B, s m
<« € |

First using body ABD and then body BC we find Ay n2m ¢ b, 0Em
the forces in the pin at B

9Bl N
YoM - B, (02m)+ O8IN HO05m) - (OFIN NIOSm)=0 = B, =-4905N

E M. (981N N0 5m)+ Hr[,l.'].lnr]l+ H.I_{II}.EW]:'I] = B _=41T0N
Mow we can work with body ABD to find the forces in the pin at A

N Fi-A, B, -98IN=0 = A, =-5150N
N FiA -B -98IN =0 = 4 =-3020N

And finally working with bedy BC we find the forces in the pin at C

NF:-C, +B, +981=0 = C,=5150N
D FiC, +B, =0 = €, =4905N

In Summary we have found that

A, =SIS0N, A, =3920N
B, =41T0N, B, =4910 N
C,=5150N, C, =4910 N




1 . Sekildeki krankin A noktasma baglanmis olan bir kablonun
A noktasina uyguladigi kuvvet 24 N dur. Bu kuvvetin O nok-
tasina gdre momentini birim vektorler cinsinden ifade ediniz.

—

Varignon teoreminden faydalanarak
O noktasidan gecen eksenlere gére momentler yazilir.
Momentlerin yonii sag el kurali ile bulunur.

/ Mg, = M, = — Fsin30° (18) =— 216 N-mm
= 36 mm ?_ F i F 7 o

Shp by Mg, = M, =— Fco0s30° (18) =— 374 N'‘mm
M. = M, = F cos30° (36) = 748 N'-mm

— — — — — — — —
Mo=Mp, i + Mg, j+ Mg kb — Mo=-216 i—374 j+748 k N-mm
2. sekildeki gibi mesnetianmis ve yaklenmis olan kafes sistentin AC elamann tazdis L
kuvvetin siddetini bulunuz. AC ve BC elemanlan ¢eyrek ¢ember seklindedir.
L AC=fiL} ="
B
Kafes sistemin tamanminin dengesinden:
IMy=0 — C(2n-L{n=0 — C=L72
C dugimindeki pimin dengesinden:
A ©)C
BC ¥
L BC
45° C=— L
e 2 AC=—"
AC v 2
C=1L/2 AC

15m 15m 15m _15m 15m 15m
1 L L '] L | |

2 . Sekildeki gibi mesnetlenmis ve yilklenmis olan kafes sistemin
I 2 kN 2 kN J2kN |

CD elemanmmn tasicdh@ kuvvetn siddetim bulunuz.

~

|

L

2m

N (]

CD=1° D diigtimiindeki pimin dengesinden: | kN
y KN

@ ED..~ %
SF, =0

D /
BD
o
D —  (CDcosag —2cosa=0 CD =2 kN

—




