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( Engineering Statics Classwork )
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Classwork # 1

WA XY, Z vnaumsse i 2X Y + Z =5 (D)
-3X+2Y -27Z =8 L2
X+ Y+ Z =9 (3
Sol

Mg (1) * 2 4X 2Y +27Z=10 ndd)
WIaUMs (4) +(2), X+0Y+0Z=18 (8)

ufaumst (s) 18 X =18
CWEms (D +3) 3IX+0Y+2Z=14 {6

X tm‘t_flumumi (6) azufaums 1dan Z=-20

A X, Z unuluauns 3) uazudeaums 148 Y= 11

ayl X=18 dd

Y =11 P |
Z=-20 ‘



Classwork # 2 :
F3=150 N 300N
> >
WWMIR=Fl+F2+F3
——————————————————— X
P =500N
Sol 2 Y
HANUTINIMUA i
1
]
- |
F3=I50N J|\Fl SIN 30 F1=300 N
xAF3 COS 10
F1COS 30
————————————— » o ———x
F3.SIN 10 F2 COS 45
y
F2=500N

I F2 8IN 45
[

+ 2 Fx=Rx = Fl cos30 + F2 cosd5 — F3 sinl0
Rx = 300 cos30 + 500 cosd$ - 150 sint0 = 587.31 N

+ Z Fy =Ry =F1I sin30 - F2 sin45 + F3 cos10
Ry =300 sin30 - 500 sind5 + 150 cos10=-55.83 N

R=/Rt + Ry?=58731) + (55.83)= 52996 N = sso N il

tan@ = Ry/Rx - o= 5.43=4 V
TR



Classwork #3

B (40.50.60)

A (30,40,50)

£{50,60,70)

©
_

wvsansziifiya o Svinesasfimmamrls

fm=£:-= 30/ +40j+50k _ 307 . 40 50k
|0“] V307 +407 +50° V5000 /5000 +/5000

;100 (307+407+50k) _ 30001 . 4000 N 5000 i
/5000 V5000 /5000 /5000

i _OB _ 40i+50j+60k _ 400 _ S0j . 60k
" "JoB| Vv +50 +60" V7700 7700 47700
Foop 5 2200 (407 +50 } + 60k) _ 80007 10000}'+1200012
e J7700 J7700 © 7700 7700

= OC _50i+60j+70k  50i 60 704
< _I == 2 2 7 J +‘/ + J
od V50°+60%+707 V11000 11000 ~ ¥11000

Foop i 2300 (50i+60j+70f) _ 150007  18000] 21000k
¢ J11000 V11000 /11000~ /F1000

R= ﬁa "'Fa +F.
= _ 3000 , 4000 N 5000
* 5000 V5000 /5000
~ 8000/ 10000 120006
=700 | 7700 T J7700 4

= _ 15000f  18000)  21000%
€ V11000 * V11000 11000
.. R=276.6147 +342.152} + 407.691k

|[R=276 6147 +342.1527 + 407 691" =593 83N i

j-n =_]_Ii= 276.614/ +342.152 j + 407.6914 =0.461f+0.570}+0.680£ ‘

}'éf 599.83 -



Classwork # 4

L’
/ %
/] L
/1 L/
/] -
/] L~
/] /
e e
/] “
/] “
winaveusiRadonite 4 By F
AC
Sqg]
A
F Fao
W, = 500N
sin & = 3
5
cos @ = 4
5
W, = 1000 N '
WoseNeYMA B Aoy
~> Y Fy =0;-F,, +F,, cosf =0 (D)
T+Zﬁ=o;pm cos@+(-1000)=0  ...(2)
unaums(1),2) 1 F, = 5000 _ 1666.67N g
Fr=220_ 1333337y 4
wnsaneynm alay  Fp, =F,,
> Fy =0-F,cos0+F,, =0 . (3)
T +) F, =0;~F,,sin 0+ F,. +(-500) = 0 e (4)
udaums3),4) 14
F. =15008 - -
Fp=2290_ 133333y -




Classwork 3

¥ @
Taw'nTiwnain 150 N gam 13dmemn A0 uazfisdauidon AB uaz AC dusiluim A0 naziiey

T smIAwsslum AC useiugen AB uas AC Sszuussegluanga

Sol

Z
/l\
A(2,-15,6) .
Tin
] BT B(—4’ 1-5) 0)
Joc| T .
W oA
0(0,0,0) "o %
(0,150
Y

=t 4
FIBUIIARDIUTY

Tis=Tagohy =T

(~4~2)i +(1.5- (-1.5)] + (0 - 6)k

6Tl +3T,,j— 6T,k

TAC =Tac® 51A(: =Tyl

(0-2)i+(1.5-(=1.5)]+(0-6)k

B 4-2) + (15— (-1.5) +(0—6)}

2T, i +3T,j- 6T, ck

N
9

N

J0-2)* +(1.5-(=1.5)* +(0-6)’

FOA =Fy, @ XOA =Fou

7

(2 -0)i +(~1.5-0)j+(6-0)k _ 2Fy,1—1.5F,,]+6F,k N

_ -6T,, 2T,. 2F
F =0, AB AC + 0A =0
2Fx 9 7 6.5
SF —o 3T | 3T _15F0s _,,
o 9 7 6.5
SE =0 ~6Tys _6Tuc , Fou _y59 =
9 7 6.5
T,.=1125N, T, =875N,

J2=0)? +(=1.5-0)* +(6-0)?
Won =W ek, =-Wk=-150k N

6.5



Classwork 6

- ot A -
wwwmmmmﬁmwam‘memmwmawﬁmaﬁm O HUNADINUTI F, uaz Fa

Z
F,(~1007 =100 + 200k)

A(10, 10, 30)

0(0,0,0)

> Y

F,(2007 — 50 —100%)

» B(50, 30, 40)

i i k| j
M,=F,xF,=| 10 10 30| 10 10
-100 -100 200(-100 -100

= (2000 — (-3000))7 + (~3000 - (2000)) j + (~1000 — (-1000))&
= 50007 ~ 50007 + 0%
i F ki
My=F,xF, =50 30 40|50 30
200 -50 -100[200 —50
= (—=3000 — (=2000))i + (8000 — (—5000)) ] + (2500 — (6000))%
= —10007 +13000 ] — 8500k
MJ =M, +M, = (5000 +(~1000))7 +(~5000 + (13000)) ] + (0 + (-8500))k
= 40007 + 8000 ] - 8500
|42 = /40007 + 80007 + (~8500)% = 152250000 = 12338.96N.M

- 40007 + 8000 j — 85000 &
L =
V152250000

= 0.3247 + 0.648 7 — 0.689%



Classwork 7

WMANUNWIMYATHTALA A 1102 B

F. =100N
F, = 400N
OO
' ——
¢ B
’ 2
d b i
‘Asc’
, 3
F, =300N A
. —_—

§+2MA = —F; c0830°(5) ~ F.(4) +F ,sin45°(3) + F, cos 45" (4)
=—400c0s30° (5) ~100(4) +300sin 45" (3) + 300cos 45" (4)
=-647.13Nm = 647.13N.m * '

C+I M, = ~F.(4)-F ,5in45"(2) + F, cos45° (4)
=—100(4) - 300sin 45" (2) +300cos 45" (4)
=2426N.m *



Classwork 8

) ¥V r
2 usiiTeniye A uaz B dubmin w= 150 N nszviriige G

F =100N
F, =50N
G
Im ®
— "A B
()
Va4 I_/////'///l/'//'{/’/'///
| 4m I 2m ! 2m
Sol
e FBD.
W F, = 100N
I +—F, =50N
Im ;
N y— A B
. I
4m I 2m | 2m
NAY NEY
auMIATINANGA

@LZMA =0, Ny (6)-F@)+F1)-W(4)=0
N4, (6) —100(8) + 50(1) - 150(4) = 0
SNy =225N(H *

D+YF, =0, N, -F,=0
Ny —-50=0
"o N 4 =50N(->) *

T+XF =0, N, -F-W+N, =0
N4y —100-150+225=0
SN, =258 *

ajtdmeu

N, = VNsz + N,y =55.90N, 0= tan_l':—llj}ﬂ} =26.57° A—
Ny

AX

2sn f



Classwork 9

vingUuanusalgiTangasesiy A
P=100N

2m |

N

FBD.

P=100N

3m

}
I
T
1
Py

Fi

Y
¥

‘:q
= af—i

ANTUITUABUTY
‘:b"‘ZFx =0; -
Pcos60°—-F,, =0
100cos60° - F,, =0
JoF, =50N <=

ﬂ +ZF,, =0,
Psin60°- F,, =0
100sin60°— F,, =0
 .F, =86.6025N []



@J'ZMA =0;
M ; + Psin60°(2) — Pcos60°(3) =0
M , +100sin 60°(2) —100¢cos60°(3) = 0

oM, =-23205Nm=23205Nm O

ajUdmen

F,=\F,*+F,? =100N —aaiff]

F,, =50N

00N Fuy =86.6025N ,_ ( _iﬂ J 60> il

1
|
|
|
|
F, =1

AX

M, =23205N.m ? . ]



Classwork 10

r ¥ »
WHwsnssiwesudIu ABC fign A Lo B

»
ATUIUMIANNTUAAVDIFUEIN ABC

‘:>+ZFX =0;
3 3

ZF ——
5% J1i3
ﬂ+ZFY=0;

...iF.i._s._
577 13

udnia 2 aums g

F, =0 Y

F,-100=0 2)

F, =125N 9=tan"’(§)=53.13° -

q;9=53.13°

F,=213.6N 0 =tan™ (g) = 69.44°

69.44°



Classwork 11

sl RTefigaseeiy A uazussAaten cp

D(4, 0, 3)

A0, 0,0)

<G, 1,0

W=1000 N

= s
MEUINIRS TS

A,

CG,1,0)

W=1000 N

:_ (4= +O0-Dj+@B-0k 1i-1j+3F

hl

(0F)]
J(4-3) +(0-1)? +(3-0)?
Pic =30 +17+0k

- i —17+3k
p =Tep @ dep = [_—J'"_]TCD

~

Vi1
Fy=F,i+F,]+F,k
W =0i +0] —1000%

T,
Y F, =0 iQ—+FAZ +-1000 =0

V11

PANDIANUNILIINYY
My =M, i+0j+ME

V11

(1)
{2}

.3



=—10007 + 30007

DM =0 M +MP+ MY

+0k

=0

3T
M,=0, M, +—2-1000=0
Z x =Y, T
o9T.
M, =0, 0-"£24+3000=0
2My =0 0T
' AT,
M., =0 M, -——L4+0=0
Z z > AZ »\/i—l-
iRt 6 aums1d
T., =1105.54N
M, =0N.m
M, =1333.33N.m
F,, =-33333N
F, =ON

é

quivsTmmua:fomsfinen
syinndumalulaignng

w(4)

wne(5)

...(6)



Classwork 12

semussdien BE Tavldnnuives lumuseunnulumsudilam

]

0, 5.4 0 0,5.4,0)

Fci pi il For jw% )

v B(0,2.7,0) 4 F(z'fo 18) {B(0,27,0) X
F(-2.7,0, 18) 1
TBF

A0, 0, 0)
EM.35,0, 2.74> D(1.35,0,-2.7)

|

Sol
ZMADZO; M +ME =0
o 135 407-27F . os o onon
Mg = Aap * s xT, yAap = === =0f +2.7] +0k
AD (Fiz 35) s 4p 9.1125 FLPT:] J
-T 1350 —=2.7) + 2.7k 7 ¥ -27+2k
BE 405 BE —'_—3
| 1.35 0 2.7
- |V9.1125 V91125
M% =T,e 0 27 0 |=1610T,
r -2 2
3 3 3
M =2y, eFuexFo) 37 =00 +54]+0k B = FCF(:&:_g_&Z_’E]
1.35 0 -27
9.1125 J9.1125)
MFr =950e| 0 5.4 0 |=-1310.975
-3 =6 2
7 7 7

*.1.610T,; ~1310.975 =0

Tpp =814.27N |



figa C

3 3
Q‘FZFX =0, EFCD—'S-FAC—3O=0

S F, =0N

4 4
T+XF =0 5 Fic =5 Fep = Fy =40=0

S\ Fye =ON

i B

apldwney
F,.=-50N =50N(C)

F,, =+30N =30N(T) '
F, = ON(Zero — force member)
Fg =ON(Zero - force member)
Fyp =+30N =30N(T)



Classwork 14

¥
RMNALBEsisva W lusugu BD, CD, CE

B 3 F
A
C ; G
200N
L P L 2

1 4m /l 4m /]

(200N )(4m )+ F,y (3m) =0

S Fy = +§(3)’—0N =266.6TN(T )

LY F, =0; —200+§FCD=0

S F, = +@N =333.33N(T)

: 4
[:>+ZFX=O" FBD+§I?<:D+F}:E=(?

SoFy = —16¥N = 533.33N(C)



Classwork 15

2 TINnss Insdana ldnseiine i lngoonuse

s A w
P nszimdudy

Sol FBD.
Fy
1% "
I.'»mm.
Y
P 70 mm. A
S My =0 —(p)70mmy - Fy(Smm )~ F, (15mm ) =0
J290 290 '
. FB =-11.927 N
/'I/ Wmm 32 mm g

Fﬂ

13
§+ M,=0;, ——F,(10mm)+
2M, 5o Fa(10mm)

0 mitn,

Fy(28mm )+ Q(32mm ) =0

11
7290
S.0=958P N ‘



Classwork 16

s lunviifg a-a uaz b-b

Sel FBD.
200N
100 N.m
A -\) D
A -
g '} jp g T F
Ay D,
|V |74 v

—~(100N.m) (200N )(4m ) +( D, )(6m) = 0

".D, =150 N ﬁ
[:>+ZFX=0; Ay =0

So4,=0 N
ﬁ+ZFr=0; A, -200N+D, =0

So4,=50 N 1T
M
All I®_’N

v

A, =50 N
Y23 a-a tm
N=0
SON-V =0
V=50 N

M —(50N)(1m) =0
oM =50 Nom




6Q°
M b
'y
D, =150 N
H
%34 b-b I'm
|:>+ZFX =0, -Ncos30°+Vcos60°=0 (m
ﬁZFy =0, Nsin30°+V sin60°+150 =0 l2)
whauns(), @) 14
J.N=-75 N
SV =-1299 N
- M +(150N)(1m) =0
J.M =150 N.m
ayl
¥33 a-a N=0N V=50N M =50 N.m
%349 b-b N=-75N V=-1299 N M =150 N.m

d



Classwork 17

td
21 UHLLNI‘Iﬂ?WEliﬁlﬁﬂullﬁﬁﬂﬂNW N U'illﬁﬂ‘t]i‘)ﬂﬂ’mﬁ\mﬂ"lﬂﬁ

1N

Im f 2m |
| [
Sol L. v FBD.
S ¢ » :
A - MN
| m | i i
| | |
2. Maumsnwauga
@EZMA =0 M , - (100N)(2m) +200(4m) = 0
Jo M, =-600N.m = 600N.m
T+3F =0 A, —100N +200N =0
.. 4, =—100N = 100N ﬂ
= +Z F, =0 A, =0
A, =ON
M, = 6G00N.m i
F A, =100¥7 -
| m | m - |
| | 1
#91301929 AB
M, =600N.m
(X)
) |16
V)
W/f, = 100N

! X | ~ .

i
TR =0 —100N-V,,(X)=0
SOV (X)) =—100N
@Z M,=0; M ,(X)—(600N.m)+(100N)X) =0
oM (X )=-100X +600 N.m




A19041924 BC

M, = 600M.m l Mo X
o )
Y
FeclX)
',{, = 100N )
[ X

T3 F =0, —100N-100N -V,.(X)=0
S Ve (X) = =200N
@iz M, =0; M (X)—(600N.m)+(100N)(X)+(100N)X —2) =0
we My (X )= 200X +800 N.m
UM IfeY

CV(XON

HAUMAA NN NG

M(X) N.m

800
600
400

200




Classwork 18

o
VUTUULHUA LT ATOULALANUNENEHAAIDIA TUA IR 11T

W=50N/m 200N
A y A J f ¢ B y
A il |
| 2m | 2m i
| I |
Sal 1. \ ey FBD.
4 :v o L
4 M L
| 1m | - |
[ i !
“2. Woumsanuauga
§+ Y M, =0 — (100N )(1m) — 200(4m) + B, (2m) = 0
" B, =450N 1]
T+3F =0, A, —100N - 200N +450N =0
oA, =~150N =150N ﬂ
|:> +Z FX = 0, AX = 0
" A, =O0N
100N
!
Il 200N
;
|
B
Y Y | c
A
¢ A, =150N
B, = 450N
- 2m -_L 2m .‘l
) 1 i




#013041929 AB

50X N
l
|
l
! l M 45 (X
h 4
!
A
V,s (X))

I .
I o

I xX/2 |
S F =0, —150N-30XN-7,,(X)=0
SV (X)) =-50X =150 N
@Z M, =0; M, (X)+(150N)X)+(50X)(X/2)=0
SoM (X )="25X-150X N.m

A0S N BC
100 N
:
|
l
| l My (X )
h 4
1
A
i Vac( X )
A, =150N x B, = 450N
{ ' -
l X-2 » |
X-1
| [ -
[+ F =0, —150N —100N +450N —V,e (X ) =0
S Ve (X ) = 200N
@ZMA =0; :
M, (X )+(150N )( X )+(100N )(X —=1) - (450N )}(X -2)=0

S My (X)=200X -800 N.m
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400




Classwork 19

1 ¥ 1 1 ¥
vvuse P ishlnimin W=100N Suvdumfouasnnfiubes

Sol 1. ‘ieu FBD.

2. 1eumsanumuga

\+ZFY =0; ~Wcos30°+ N —Psinls*=0 .. (1)'
=+ Fy =0; —W sin30°+u N + Pcos15°=0 2

ufgumsfihusz@) 14

P=2751 N _ g

N=9372 N _
usadean  Fg = pgN =(0.25)x(93.72N)=23.43 N el



Classwork 20
sz P fidhldien A @ouasdmualiimiin W=160N a1pu, = 0.35 nadufiduds fifng

a d w 4 ray 4 4
C imamaanmiaaz v ludimsidoud)

Sol 1. Juy FBD.

L Fpp = HsN g

2. 1aumsanuauga
Ansaniag A
1T+ F =0 W N, +N,-W =0 .. W

E>+ZFX = 0; N, —psN =0 e
dhrumancuaze) 14

-49890 N
~142.54 N

N
N

A
AB



Asaning B

ﬁ+ZF,, =0, ~ N,z +Ng.cos6°+n N, 5in6°=0
NBC =13823 N
:>+ZFX =(; BN g5 + RNy c0s6°— N, 5in6°+ P =0

S.P=-8356 N

ajlsaey
N,=4989 N
N,=14254 N
N, =13823 N
P=-83.56 N. =8356 N (Aeswonusaii)
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Classwork 21

243
-78
=32
133.

162
-43

64
50

4.5
6.5

26

i
)=&=1.92
)=E=5.12
26

54
-12
-16
26
1
i
1

1

Xid
0%

-
m
et s e R e
Tages <
KOS
el jv]
R =
2525
XX [XX] <
¢S alede!
... v.“.’.
) ...".‘
olote
=
»
o
<
o
i
"W

DX
>4

2
>4
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Classwork 22

¢ 4 ¥ 4 - T o ¥ o W
semTunudiResvesiufisiussuunufinmnmugaguinanyasiunsuiazvnuiuauy

_

Y (m)

A

8 —h

7

468 1 - — -
11//:? T i‘i X ()
109 4 8
Sol
Y {m)
8 i
] |
|
5..-.
168— - — 45 — —
Cl
- J
7 |
N
| rlr —t—1 X (m)
3‘94 8

Iy = %b}f = %(8)(8)” =341.33m"
Iy, = I, + Ad” =341.33+(64)(0.91)" =394.33m"



Y (m)
A

®
Qa2

1

|

] |
468 1= — T — —

|

|

|

— l »X (m)
3 94 8

1 1 .
L, ==bk ==(5)4)° =26.6Tm*
K =3 2()() m

Iy, = I, + 4d” =26.67+(20)(2.91)* =196.03m*

I, =I', —I% =39433-196.03 =198.30m?
[+ yC yC

@'@f qudussunazdantsfinn
: uinndvinahlalqnn?

St




