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Ared (Stress)

Afe T CFaTER T @ AAfaw s 3 fa
SICE AT 0T |

OFFAM, AT = JeT/TFaTe
AGCF s T QBN T R @R 4T 95 kg/ cm?
APV 3 Ared foq g
BINT QT 21 e
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Ared (Stress)

% TiF “eq (Tensional Stress) 3 BRI IEH FEC @
CRAFCETE AT (T NG 38 = OIS BIF NG T |
AGNCT S, AN AF T 2 |

% M Ares (Compressional Stress) $ Sioff 9 ¥R
GFF (AT TR (T AGe T8 ZF P B AG 90T |
o1 AGACE S AT AT F40 LT |

& T AT (Shearing Stress) ¢ (P9 €T T 96 AT
¢ ReoRA 901 MF IER (G BT TS GFF
CRPCTT SO (T fefar e R I o v A
T | TR NGCT S AT AT 1 =T |



Ared (Stress)
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‘ SER e W, (1R N GTe = e xew
o AT 90T |
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_ Strain Hardening ~ Necking

Young's Modulus = Rise = Slope
Run
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Aron-RPpfe e AT

& TARFA-) | WG eI 5 cm g7 {2 2=ire ww 2000
ST I FACE QTO AT N o 27?2 4@ [ 4777 “Arwe?

ST S, STl TR,
=7 d=5cm
— 2
2000 A =nxd*/4
=S = m = tx5%/4
' =19.63 cm?
S = 101.88 kg/cm?
«f5 B Arew




X3 WGT-MWQE% e e 3000 ca?%/mﬁﬁ 710 N,
F=oiIted Ate 20 N, [ sites R oy Face 1 AAfqwer a9

1T T BT ATe F© 201?
SR i,
P
54
=P =S4 xA
= P=3000%6.28
P = 18840 kg

I, 206 YO CFawe1, A = nxd?/4
=3.14 cm?
P 18840

Sc= 4 T 314
= 6000 kg/cm?

s TR,

Sqg =

t=10mm = lcm

d=20mm =2cm

P=2?
Se=2?

A:

mtxdxt
=qux2x1]
= 6.28 cm?

3000 kg/cm?
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Bfogroe «fE I TgarT o) ARG & E o[l o F4 =7 |

P
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AT AN
L
PL
A= AE
G,
A = +fi@fSs ey
P=3=
L = s oy
= (FaQFe

E= f3fegi= %




Ae-RFfe FA=ifFe ATl

o Targd-o | forgw wefa it fgfen «fame
webd CFaed 10 cm? 9dR Bfegms e= E = 0.8x1

ton/cm?.
5t< . 8t gt -1t
60¢ 100c 120¢
m m m
5t<
5t 3t 3t 1t




Ae-RFfe FT=iFe TrmRleT
Pl po1, PsLs
AR AT R AE

1
= 4E (P,L;-P,L,-P;Ly)
1

3
10 x0.8x10" (5x60-3x100-1x120)

=-0.015 cm [(-) Ve fo= fowi= e oy el



Ae-RPfe TfFe Temfe

& Swizad-8 | ora amff® 2cm, 4cm € 8cm TR GF 6
e ©oF 8000kg B9 I AWM I (WG AT 3
A fsf o9 1 E = 2x100 kg/em? . | 3000k

8000kg
20cm /I\ 8000kg
| \
12cm
10cm , 8000kg

8000kg



Ae-RFfe FT=iFe TrmRleT

PLi1 PL> PLs

AE A E  AsE
_ i _L1 ) LZJ L3
E A1 A2 As

. 8000 20 .12, 10

6
2x10 d? Txd? Pxds?

s gfe, A =

8000x4 .20 12 10
2x10°x 7 2% 4% 82
=-0.030 cm [(-) Ve fo=r ot wa ordy e




TF Aed Ares T Fe e

& Targd-¢ | 9o geF R.C.C S I 32¢cm
PR (Owd 6 0 16mm FER F5e I8 IR | Feive
P @ &ty S FfEE 66 kg/cm? A TesAy 27 |
T TRAF ATGCE AR G WIS @ P @3 JF
34, 49 Eq = 2x10% kg/cm? ¢ E_ = 1.3x10° kg/cm?

> 6@16mm dia rod




THF Ao Ao T Fe AR

ST i,
T @3 FoeT [gfe w1 =6,
Ss _ Eg
Sc E.
S, 2x10°
6 1.3x10°

Sq= 1015.38 kg/cm?

o=, P = Pg + P,
= Sg XAg+ 5S¢ XAc

= 1015.38x12.06 + 66x792.19

= 64530.02 kg

ST AR,

Sc = 66 kg/cm?

Eq = 2x10% kg/cm?

E. = 1.3x10° kg/cm?

A, =1x32%/ 4 =804.25 cm?

Ay =6x1x1.6%/4 = 12.06 cm?

Ao =804.25-12.06
=792.19 cm?

Sqg=7

p=2?




TF Aed Ares T Fe e

& SRR~y | 30cm T @30 Ff@ e vagaEt 8§ B 2.5cm
75eT T W1tz | FEANTT ToiF P t&Te Qe FaceT s 52.5 kg/em?
Toolg 27 | 95 0T Ty ASd AT «32 JRife @ e P @3 Wi
T4 | O (250 FLEE R TS WS TR AT IR, T ©9F P
AT T JACR | TI¥ Eg = 2x10° kg/cm? ¢ E_ = 1.4x10° kg/cm?

P 30 cm
[
&) () g
g  30cm
2 ® —a
Plan A
8@2.5cm dia rod

Elevation



THF Ao Ao T Fe AR

=T i,
(G R PO [Rgfe T 20,

Sq = 750 kg/cm?

o=, P = Pg + P,
= Sg XAg + S¢ XAc
=750%x39.27 + 52.5x860.73
=74640.825 kg

R T,

Sc = 52.5 kg/em?

Eq = 2x10% kg/cm?
E. = 1.4x10° kg/cm?
A, =30%30 =900 cm?
Ag = 8xmx2.5%/4 = 39.27 cm?

A =900-39.27
= 860.73 cm?

Sq =27

P=7?



2py-> 8 e ¢ Rl e g2
AN~ 8 ZH T (G IR o7 |
2H-© ¢ AT STATS F#ICe F FA?

ere-8 ¢ TN BT AG-[phe TR W& e fifeg =t (e |
24-¢ 3 CM WIER A6 4o need 2Alts 4200k g T T e

A TBHCS T AGe Ty =(J?

e-Y 3 foq 2re P @3 A i fefw %59, 73 551 150MPa,
Sy 90MPa, @32 @& @ 110MPa @3 @ e e +iita

T |

q FIe

Steel Aluminium  Bronze
R — . P < 2P
Ag=500mm? A=400mm?> A, =200mm?
2.5m 2.0m 1.5m ’




G-} 8¢9 914 (Laws of Force)
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3« (Force)

< T 137 38T T & @ ol AfoH e 3eF i
IACO BT Q3R (I AT T Iga T far a5
Ot 39 FCF A FACS BT SICF I A0 |

& I 9T (8o (N) G 967 G0 (o3 A |

% TOF AN 8 (T Il AT Tl G
T & W 8 e Terme e =W, O
(O3 M AT |




& Y2 SrolfEs e W G AN GF B9 T T

#ifq <=7 (Resultant Force)

feaie 27 @R I« 36 39 Nl st I, 99
e @ I8 CoF e Ieefm e feeea
AN, ST @ GFF JEF 13 91 SCoIfEF e Al
0T | A A
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ToAtest 91 (Component Force)

% @I e femee @ 90 ST AN T1Ee
o wrF fqoe e ©OiMd grordtd Sl e
(Component Force) T |

y- axis

> X- axis
@)
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A
- wfoge
o
~0°
C
B o
. AB BC .~ _ AB _ BC _ 4B
ofy
.~ X ¥ &Y
SN0 = - , cosf = o , tan0 = -

h E\

T § T gF G0
eI Soomy S, AC? = AB? + BC?
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’
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P A M

e 3, O fqre P8 Q 9t 37 & F9cz | OA € OC (41 I=1 9o W
@ s oA 07 | IETRC S (I 0 | G2 F&1 Qioes MNSHE 90
3R 4@ OABC ANRBRST 9 Fate7 OB ¥ 37039 #es W 8 \
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fo@ zte #I18, AB=0C = Q, <BAM =0
QWAWW"H'Q

., _BM _ AM
sinf = 1B . cos = 1B

=> BM = ABsin0 => AM = ABcos6
.. BM = Qsinf .. AM = Qcos0

S|E, OBM AN fager 2re i3,
OB2 = OM? + BM?
—=O0B? = (OA + AM)? + BM2

—=R? = (P + Qcos0)? + (Qsinh)?

—>R? =P? + 2PQcos0 + Q?cos?0 + Q3sin?0
—R? = P2 + 2PQcosO + Q? (cos?0 + sin0)
—R? = P2 + 2PQcosO + Q? [ - cos?0 + sin?0 = 1]
- R :\/Pz +2PQcos0+Q°




OBM it fager zte 713,

__ BM
tano = OM
BM
OA+ AM
Qsind
P+Qcosf

—=tana =

—=tana =




& Py ¢ 100kg @ 80kg Wt 7ft Bl 9o1 Wit fimce 600 it Tz
FACR | AMNSHCHR 0@ AR 91 767 =l Wi 8 s feyefay <537 |

NI @Tﬂ%{,
R :\/P2 +2PQcosO + Q2

— R =+/100% + 2 x100 x 80c0s60° + 80>
-~ R =156.20kg

t' * Qsind
ane=p Qcosf
80sin 60"
—tano =

0
—tano = 0128§ 80060
=a = tan'1(0.495)

00 =26.340 (SeiNe @7 M)

el TR,
P =100kg




& P-2 3 1200 e gt 9o @it e gt 967 @it e fewiee | 9@
Fe1ls 80kg @3k =g IeT (BT JETF AN TSI TS (T (BIG J#A0 FO?

o Osin120°
tane =¢q "0 cos120°
0.8660

= tan30° = gp_0.50

= 0.577(80-0.5Q) = 0.866Q
= 46.16 — 0.2885Q = 0.866Q)
= 0.866Q + 0.2885Q =46.16
= 1. 1545% 46.16

= Q= 1.1545

= Q =39.98kg

- Q=40kg

ST IR,

P = 80kg

0 =120°

a = 1209-90°
— 300

Q=7

C




% S0 8 31 P @ Q ATV T T @i 7, R = 2Pcos 5, T4 0 TR I
7ioq Te! (FIF ¥ R & 347 |

ST G, FSHCR @A,
R = \/P2 +2PQcosf +Q°

R:\/P2 +2Px Pcos@ + P?

R = \/2P2 +2P%cosO

R = \/2P2 (1+ cosB)

R :\/2102 x2coszg
R =2Pcos g




7wt

& &N-d ¢ e I JECO D 2
& -3 ¢ I [ages @b 7Y |
& -8 ¢ 0T NSRS @6 i 5 |

& &¥-¢ 33 P e Q Wtwa gt I «I(s fqre =7 1200
¢icel Tzt oe | &% R = 140kg @3 P = 110kg =T
Q =T T e 59 |

& g¥-¢ 3 a2 e 1800 t=itd e gt e ST
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G-} 8¢9 914 (Laws of Force)

% T ARTS

< e [KoleH

& T fqef3 oimfe

& TofTerg fodife

& GIIEF T AfGd A 8 e Fefy
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9 AdE (Composition of Forces)

& TN I OAF f¥leT I RFICE Al A6 LI
AfSFN FANCT I A 0 | 9l g2 A
SOl 61 O A A IR TG @O I
e (Compositon of Forces) I |

F,




=9 f<oree (Resolution of a Force)

@ @I IE 9T SR [ow T cmfore I e
(Resolution of a Force) I |

Tw freifere qeateics ol (Component) < |

Y
TP G5 =1 [eifere et g3fb SoAeH “exl T | o 1
e Eoesl (Horizontal Component) = H ,1%‘;
TeTw Goftes (Vertical Component) = V E
I
> 0

H = SJefie Tt



Tofteet el oiafs

f5r@, AB = OC =V = F 3614 Tom St
OA =BC = H = F T Srygfire S

OAB 1 fager zte 118,
, AB 04
sinb = o5 cosd = 5
— AB = OBsin6 => 0OA = OBcos6
— V =Fsinf =>H = Fcos0

Fsinf A

V =

O

N

H = Fcos0

S




9 ot Ty oafS

Fsin Fcosb

F o

R

FcosO Z =

0

FsinO Feosd
F
F Fsin6

FcosO
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ARG
YH =+Ve YH =-Ve
Lkl
oo zl'f\l/_( ZH «3e ZV W ag qIT < zI-]:\WZH Lﬂ?WﬁRIT*T@TW UESES Z
QTRIGE T O g T (74-8e) a9 TF @AORIGE T ©@ FAd
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T Teq
YH=-Ve 2H
b . APBT
< 5 ul D
R JV=-Ve YV =-Ve
wfaRe M
LRl
0:0 zl'f\l/_( ZH «3e ZV W ag qIT 3 zlﬁ ZH aF WY @I Q@R Z
e @ @ afeqd I (AF6T- a3 T REHERES 7 O @ #fad
wiEFe) J9199 70T | (75w IR = |



AT 8 AT

2%-y ¢ fora emf*fe Feefers sfaa T 8 e fafa 53

30k 0
g 30kg 30co0s25
40sin20°
5 40ke 40k
30sin25° g
700 40co0s20
> 10kg 0
> 10kg
v
20kg

\4
20kg

YH =+ 10 + 40c0s20° - 30sin25° = + 34 9kg
>V =+ 40sin20° + 30c0s25° — 20 = + 20.87kg



AT 8 AT

oo - (o .
=> R 5(434.9) +(+20.87) N
e e fefw, 0 = tan'l(g—z %30?80
A5 > 7%
0= tan (2
=> 0 = tan"!(0.598) wiRFd

=> § = 30.88° (4-eA)



AP HAAFS A

400

400
3 53.13

40kg S0kg

4
tano = 3

—=a = tan"!(1.33)
= = 53.13Y




AT 8 AN

2%-3 ¢ orm avfe Imefag «fea = ¢ fus ST 59 |

1000sin36.87°
\

300ke 1000kg
450 1000kg >1000c0s36.87°
3 36.87°
7 500kg «— > 300kg
500kg «— > 300kg
450 300sin45°
v 200kg, 300k
200kg 300c0s45°

YH =+ 300 + 1000c0s36.87°— 500 + 300sin45° = + 812.13kg
Y’V =+ 1000sin36.87°— 200 — 300cos45° = 187.87kg



AT 8 AT

A T, R =\|(CH) + (0 Te
5 3 \3<
=> R =\|(+812.13)" +(+187.87) A
=> R = 833.58kg R =833.58kg
e s 7, 0 = tan!(2 % 13
s{fp >71q
. 187.87
=> 0 = tan"!( {57
=> @ = tan"'(0.231) wfe

=> 0 = 130 (4-Be)



ST I

e 8 > MR 8 { 7 forw emf*e eefer sifea W ¢ s ffa &4 |

120kg
50
50 3
70kg
40kg

foa - )




TPIF-R 8 =< 3@ (Laws of Force)

& IR 3@
< TN e efsome




#f¥7 3@ (Lami’s Theorem)

% @ fre femge foaft 1 Sy A2 saesT 9
ATOIPHT W 8o b I W@© (PO A
(sine) AT |
P QO R P
sing ~ sinf ~ siny

0

Q




AB BC CA

singg sinf sy




R s Ao

% W %4, P, Q ¢ R 9 foxfs O e ey 3f2
TR G2 GO (RAT® (IeNetet! T o, B <Ry | Q.
A
fPaze g, OA=BC=P93R OB=AC=0Q
Q<= <AOC = 180° — B
<ACO =<BOC =180° — o B
<CAO = 180° — (AOC+<ACO)
— 1800 — (180° — B + 180° — )
=1800—180°+ B - 180° + a
— o +p - 180

o




TR e AfeAme

& g o+ +y=360°
= o+ B +y=360°

= a+B=1800+ 1800 —y Q.~
— o+ B - 1800= 1800y Ag
Foar <CAO = 180°— y b
<4, farerififes s@pima AAOC T© AR,

o4 _  4AC _  OC B

sin ZACO ~ sin ZAOC  sin ZCAO
P 0 R
— = =
sin(180° —a)  sin(180° —B)  sin(180° —y)
P R

sin o sin IB sin 4




ZH-> ¢ 438 gee o A 8 C 9 zte AB ¢ BC o[ 1fod TR 6KN
ST YT IR | O G0 A ©retat e AT 300 8 450 (el 72 3 |
SR YOO BICaR sAfastie faefy 9541 |

1050

TBC
v S

450 +909 = 1359
309 +90%=120°
3600 — 1359 - 1200 = 105°




T
G2, AB — BC - — 5
sin120°  sin135° sin105
SEIN Lw 0
sin120°  sin105°
6xsin120°

= TAs= " §in105°

= Ty = 5.38 KN (Ans)
Ty 6
sin135° ~ sin105°
6 xsin135°
= Tpe = sin105°

= Tge =4.39 KN (Ans)



2%-2 ¢ AB @36 Sefss Jed <y Sm 1 A @3 B 7 2o 7@t AC @3
BC woitzs ey 100kg w& C 7qee =i weaee | Im AC @3 BC otz
<7 TGN 4m @32 3m T, ©@ AC 932 BC SItEF 51t SAfane fefa 394 |

Sm Tac 9¢" Tye
A B ;
0, 0
4m q:» 3m
C

100kg

3

0, =tan’'( ;)=36.87" 36.870 + 900 = 126.879

4 53.139+90% = 143.13°
0, =tan!( 7)=153.13°



Q< T, _ T, _ '1000
5in143.13° sin126.87°  Sin90
Tyc 100

O] —

S sin143.13°  sin90°
100xsin143.13°

sin 90"

= Ty =

= T, = 60 kg (Ans)

Tyc 100
sin126.87° ~ sin90°
100xsin126.87°

sin 90°

= TBC =80 kg (AnS)

= Tge =



o9 ¢ forg ewi*fe o M gt sow @ S=9gw =itz | 0 = 105° =61 AB,
BC € CD-t® Bitag wfasier @ @aq W a3 T 77 959 |

1500kg

60° +90% = 150°
3600 — 1500 - 759 = 1359



oo T o T _ .15000
sin150°  sin75° sinl35
T, 1500

\9“{ . = 0
sin150°  sin135
1500 xsin150°

= Tpe = §in135°

= Tge = 1060.66 kg (Ans)

T, 1500

sin75° ~ sin135°
1500 % sin 75"
= Tep = sin135°

= T¢p =2049.04 kg (Ans)



ag, L = Toe o
sin105 sin 150
oq° TAB — TBC
NN 0o~ - 0
sin105 sin 150
1060.66 xsin105°
= Tae =" §in1s0°

= Tz =2049.04 kg (Ans)

W T,.
sin105° ~ sin150°
1060.66 x sin 105°
= W= sin150°

— W =2049.04 kg (Ans)




ST I

-y 8 =TI f@fG g 9 |
24-3 3 932 wgehie ot A ¢ C 7 2t AB 8 BC ©F gite =iy 500kg
GE YT AR | O G0 A ©retat e AT 300 8 450 (el 72 3 |

SIF QUG BItR 2Ifane faefy <01 |

A C
450 300

500 kg




SIF-9 8 = e (Moment of Force)

& 0T QNS

< TACICOT SPECen

% TSR (TS Nife

< 01T TS fefyy safis

& TATND RS FAfIEferd T




S WieTe (Moment of Force)

% IEI THF oY@ ITF 9T f@FiCE @ I O Al
@5 (Moment of Force) e | 9ILiR (@I @G Iw1
I (@ R 96 [WME FT 2o W vacy @ A

(TGS M QINE 0T | GNCTHeE M @i Qb Bl 27 |

<& GFFYR, (D = Je X &7H Y I
& TACCHT €9 kg-m 0




TeNees gikeen (Types of Moment)

2 TICTG Y3 e

s, 499S (G (Clockwise Moment) 8 T <
I WWME oW vaCy (A0 P TRE SR M @
1 IS B, IR I @ G T e
TS (Clockwise Moment) T |

2. Aqres (GTs (Anticlockwise Moment) 8 TS
T I WME W Ay (AT W A DO

RYEICRSI GRS SRS NG I R o B
gfy feaee A9es NS (Anticlockwise !
Moment) T |

0




e AWM @ /T TR OIIfHF ATy I @F3 MY

< R FfE AT (D = IASTENT WNeod Aeafafes

TSHATT (D NS

e ATF, O @@ 9 20e 75T 0T GIEss
Jreriifafos @mwe 2@ 92 [ AT TS I
=Ifed CICBR A |

TS






(D e FTPpRER TN

2%-3 8 Tot@g @ifbre P 90519 W F© 0o GG ARGIRET A2

15cm 15cm
P P
50300 V' 100kg | 0 > i
E| 30cm | X | 30cm
SMp=0(+)) )
— +100%30 — Px15c0850° = 0 03500 =
— Px15¢0s50° = 3000 15
. 3000 = x = 15¢c0s50°
—~ 57 15c0s50°

— P=311.14 kg (Ans)




TG F7HAFS FPAfera ST s

o-3 ¢ =7 fom 2t W It Wi et 5219

120

16cm

~ 20cm
ZMA =0( +> ) 13 A
= + Wco0s30%%16 —800c0s40°%20 =0

= Wco0s30°%16 = 800c0s40°%20 8OON Wsin30
= 13.86W = 12256.71 A W

B 0
12256.71 -
= W= 13.86

= W = 884.32 N (Ans) . cl 20cm
800sin40%

4 ’
800N

800cos400

16cm




CTTB AR ARl AT

o[-0 3 =T oa @R OF0 G ©AF 7o I F6 dAR | A Rre I8
200kg

(AT F© IR W0 (T W 02

SMA(+2)

= —200sin60°%<35 + 500sin30°%60
=—6062.18 + 15000
= 8937.82 kg-cm (Ans)

93, A fes Ioee (TS g <0
@G qia 617 e 9703 1 (Ans)

N

25¢cm

160/ NB € a

<
N

60cm

200kg  200sin60°

60°

) 25¢cm

<.

N

Vv

00kg

N N

35cm

| B

60cm

N
e

N

4

N
7

30

500s1n30



CTTB AR ARl AT

e-8 ¢ = foa T@E AB WIS ©94 fonis 367 F1& 4% | TIF0T A

2ITIT (W6 W ¢ fass el o531 |

SM(+))

=+ 60sin30°%<1 — 150sin60°%2.5 — 100sin30°%3.5
=+30-324.76 — 175

=—469.76 kg-m (Ans)

QF, A RTe TRER (TS Ared A0 @IeF 969 I0™

fiide Mt 9263 | (Ans)

A

60kg
\ 1.5Sm 1m
3_()(\\LC D 30
AN L _
_Im ] 600 b
150kg 150k
_ 100
150sin60°
A 100£1m30°
/1.5m
Ccl 0 0
N3P B
lm Im
A 60kg

60sin30°



ST I

2Y-5 8 AT (AT Fo7ce F A

700kg

300

2% ¢ (AT F© LT 8 Ff F?
er-o 3 =g fou Sft AB @I 899 foais 361 Fie F40% | @esog A
2SI TR A @ e el <527
120kg
\ 2.5m 2m
D

_______ NI

N
y




SIF-9 8 = e (Moment of Force)

2 Lo A (ST

< o T (SIS (J*Ey

< ool

< fereitaa Tifas e«

< fereias Sifexe

& TGS FIF AR Tl




s (Couple)

o T4 @I @T ©AF qft [Rqee s, TieaE @ [y 9w
& o7, € G911 W92 FREELl IR FE F0E I, 0L
G G (EG T T B T | AR (I F T femee o
AN, NS 8 oo Q32 98 FFNRAR e ier 731, azo!
YiG T (G A oI A0 |

& TEITST (N6 = I9 X (S8 g
¢ M=PxAB=Pxd A B
& A, P =3

d = Teees IR

P




oI T (TS By

TEG Bl 31 giow Arewiifafess it 5 703 |

TG BT 99 o7 et S[fFe @@ [Mre
GRS Aeenfafes @reres 7w 23 |

O3 AN @ aae OIfb 367 W WS (ST SNy P
78 FACS AT 7 |

aﬁwﬁrﬁ@mmﬂwmeﬁﬁ—
RO G AT ORI I8 FA |

OF3 ANl @S @@ MRS (EC, 936 9
(ST AN 2 AF G2 TS (ST (T, S5y
(&G &fe (TNCea Aefafesd @rerwEa TN |

G (ST ARACS FWI 97 TNgely 897 GFf5 (SIS
GlERIRIEE




ferera

& foror WSt 9o TE, 9 YT WG €T AN DS
e @ SR TAE (o T |

o Tereie Tifes gfaer = il
e T

2@ I

FIETEN



GISERICT G

£ T X T Q12 (9 = S X ©F q12F (M
o & qIed (9

’ —

¥ @ T e s o
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IR CTACHR AR, TS 67 G 717 7 @l
Teoy fagtes craweaa faed |

W S, AB @5 P 3e@ Wi ¢ s o w4z | foargadt O fg@
SIS P 3661 SRed &RereR #fT SR (qers 767 F30e 267 |
Q3«, O 7% zre P 0o f@r @@ 891w OD &% wifs | O g sAresies
P 0T (GG = 97 X 319 0 O

=M =P x OD

=M =AB XIOD

—M =2 x (=—x AB x OD)

M =2 x AAOB «3 el A p D B

ade, @ F7 @ s 3 I @S, @ [ 8 o @ ie
fATiIs eIt e Reqaca sifée fagrem crawem faed 2@ | (aWifs)



NS T FS TR TN

-5 ¢ Mma foa SEidt @ @ie-a F = 200kg | «te B ¥z C qes
aif st 7e1 fFefy 591 |

SM=0(+2) L -
= +Fx 50008300 — Rex 30cos600=0 |  €0s60" = =7 c0s30% =
= R* 30c0s60° = 200x 50c0s30°
= X = 30c0s60° = y = 50c0s30
_ g, - 366025
30cos 60’

— R, = 577.35 kg (Ans)



SV=0(+)

— R+ Ry —200=0

— 57735+ R, —200=0
— R, —777.35=0

= Ry =777.35 kg (Ans)




CTD AR ARl AL

24-2 3 form amf*fe AB weibd P Ree 500kg €&« 924 FACR | Wois AR
e M e N e soe @3 § @ s ey o5 | offeras oot 9219

W
20cm|  40cm W, sin60° Wsin®
T ! | 1
00N ._._. Procommmmme _ _._9_\ 20cm 40cm
Nl A [ B N 00\ > >/
v < —>
W,c0s60° A P B
500kg \
500kg
SMp =0 (+2) SM, =0 (+ )
= +W,sin60° x 60 — 500 x 40 = 0 = — Wysin0 x 60 + 500 x 20 =0
= 51.96W, = 20000 = Wysin x 60 = 10000
20000 : 10000
= = Wgsinh = ——
A 51.96 . 60
= W, =M= 384.91 kg (Ans) = Wpgsinh = 166.67 ...........




CTD AR ARl AL

W, sin60° Wgsinf
-
20cm 40cm
600 < LN 7 VO, coso
W,c0s60" < A > B —> Wgcos
500kg : .
SH=0(— +) AN (1) & AN (11) 7R S IR ATE,
= Wgcos0 — W,c0s60°=0 Wysind  166.67
= Wgcos = W,c0s60° W, cosd T 192.46
= Wgcos0 =384.91 x 0.5
— Wycos0 = 192.46........... (ii) =tan0 = 0.866
=0 = tan"1(0.866) = 40.89° (Ans)
0 9 W A=A (1) @ I 113,

W;sind0.89% = 166.67

B _ 16667
=Wy = 0 40.89° 254.45 kg (Ans)



CTD AR ARl AL

2~ ¢ o SRRl RTTa TR (=0T gl S A @R B AMCose efsfemi
FeT fefy 94 |

16kg 18kg

10k I E

Y AV /Y VVVV \\4

P ) L B

- 2m | 3 3m |

2m R, 4m m mRB m

YM,=0(+2) sv=0(1+)
= 10 x2+16x2+18x8-Rg*x9=0| —_10+R,-16-18+17.33=0
—=-20+32+144 Rz x9=0 =R, —26.67=0
= Ry x9 =156 = R, =26.67 kg (Ans)

= Rg = 17.33 kg (Ans)



ST I

-3 3 I 0O Pl JA? JoER (BT &TET @74 |

2% 3 fereicam Afas et @rce g3 «ft fFer 3w w0 77
or-o 3 ora emffe AB wefod P fimre 400kg o 329 4% | WS(6 ATRZR
LFE M 8 N Tee so @R 0 @3 T {797 59 | fferay a5 &9 |

C>>\ 20cm|  60cm \/ﬂ
/l\ 7|

N5 10

A Pr

M J




SIE-8 ¢ 99 (Friction)

& T JF 9 T

& TR LITen

& Aifre 959

< 37 9 @ 51 T @3 Wy ANLFT

o TYCIF <% AT @By

TE (IS 8 gFe 7=y

STOF O NAB® I I8¢ el

P O TRBO TG T4 FHF© FAAT(eTa AL

)
000

/
L X4

)
000




T 9t 999 9= (Friction or Frictional Force

v O30 BT O Toig Wy @SB @ AT A 96 9@ atE
SATTT AT (A HeCe ANE T Bece (B3 I, OIF
A e ot ifeq [eifie Mt @ 39 A4 awiq 3,
OIE AL 4T QAT JEF2 T8l I AT Tl 0 |

. IO 3 AYITE G- AT

s, [3F 99 ¢ qUN I0 I® AW @I /T ©AF T SR
PEF @R qWT A@E GI0E oA I & T
AT T T, OIF QR AT o (@ T I @
et 4 M B WL BT T<RFR AR (BB IS,
SitE 39 99 0T |

2. 9fS 9 B IEl ¢ TN GF IE AW GF0 &I ALK
(ATF e AF, O qrd A o sifeq e
e @ w94 397 Y8 =, I oIf® 1 oo e 0 |



o T ARSI 967 G 270" A= oaige g @9 qdis w5

Hfre 95 (Limiting Friction)

ol U (@ ool Tre o I, el AfefNe 28TR IR0
4T VPG 99 R AN AiTw T8 0T |

R




fZa =¥ @ o1 7 9T WKy AT

S| 37 9 MR 3@ @ s > 1 99 I Ml /T afed
HeIE SAGY =¥, ©F [Reidhe e [widie Wi furmal weq |

fom < |

3 | e g9 IR TF GqR @ R | T4 I N IR I§F O
f ol IR T TTATS AW A2 QI (0 ] AT |
&9 |

©| 99 JEE WT /T TAT @ | a6 WS ifere 1o e
YTAIIFS L AN | I AR AT R T |



Teaq «of 9 (af¥Ey
< O T T o7 AT sifoq [qoidhe M ster w7 |
& T CFATCT 87 ST e 1 |
2 G5 ST TS SO ST |
o oY Sl Jo7 G2 T JEETF A TF 9T APATS &9 |

e




T (P
& TP e o7 gfsfazt 97 (Normal Force), N @ (N5

afefezm <=1 (Resultant Force), R-93 4RS! (&IOS
T (T T |




T4 >

% 90 €I TGBIF T4 o7 G2 1% fSfemar qeemq oo

T IRA 0T | TS A A Tl R

< oqlR, FooR
= F=pR

F

:>H=E=tan9 )

Resultant




o O SREe 8T T ey
# TV =0(1+)
- R-W=0
- W=R




SIS Or SRFe IEF TH THE APyIRfed AT

& G- 3 a0 FT FF TAT @0 I GRET Tow B7 w93w ez | .
150kg 3w 3= b B =z | 3 F@fba se@ 1000kg @ e e e 2o
0.3 T S FH0F TAF ¥ 9 W 8 o el 591

#YV=0(1+) ST MR,
—R-W=0 gt @wm, W = 1000kg
—R =W = 1000 kg B @, P = 150kg R
{9 7o, = 0.3

Q3 T 31, F = ?

_r F
H™ R
—=F=puR
—F=0.3 x 1000 W=1000kg
—=F =300 kg (Ans)




PP O SfES ¥ 7K TS Ao A

oy SeeTE o e 300 T S0kg 9T QAT
BT €32 O3 A 82— G35 @IF 300 Tt 40kg I AT IR | e wfer ozer
0.3 =%, ©F A Goe «e Il Ie foyefay 9537 |

& Y- 3 GIGH (FTF @0 A

40kg

R + 50sin30°
300 0 .
F < > 50c0s30Y + 40co0s30
J300
W ¥ 40kg
SH =0 (=) W+40sin30°
=0(—

=> 50c0s30°% + 40c0s30° - F =0
—F = 50c0s30° + 40c0s30°
—=F =43.30 + 34.64

—F =77.94 kg (Ans)




e S SRFe T I8 FHAES WeRfer Tl

R + 50sin30°

/

\

50kg
300

\

/

1300 > 50c0s30° + 40cos30°

40kg

W+40sin30°

YV =0 (1)

G,

=R + 50sin30° — (W+40sin30°) =0 | F=pR

=R+25-W-20=0
=R-W+5=0
=R=W-5

=77.94=0.3 x (W -=5)
=77.94=03W-1.5
=0.3W =79.44

=W =264.8 kg (Ans)




e S SRFe T I8 FHAES WeRfer Tl

@ oo 3 DA 3 give euw @ 600kg a3k 900kg | = 96 TP SR |
B 3% *ifselie $411 &y P 3ce1a Wi e 40 1 (u = 0.3)

S R ,+ Tsin30°
30 . A
0
p  Tcos30° eiL A > F,
\4
W, = 600k

For Block A, A .
2V=0(1+)

—R ,+ Tsin30° — W,= 0
—R, +0.5T - 600 =0
—R, =600 —0.5T............ (i)



e S SRYe 3T I8 FHFS WeRfer Tl

R ,+ Tsin30°
T N
0
(")Fcos30 *033 A > F
A\ 4
W, =600kg

SH=0(—+) T @3 N =2 (i1)-9 IFIT A1E,
= F, —Tcos30°=0 F,=0.866 x 177.16
—F, =0.866T.................. (ii) =>F, = 153.42 kg
UECH wGE, T 99 S AN (1)-9 I
F,=uR, M,
=0.866T = 0.3 x (600 — 0.5T) R,=600-0.5x177.16
=0.866T =180 —-0.15T =>R, =511.42 kg
=1.016T =180
—=T=177.16 kg




WWWWWW%RWW

N

302
F,+Fp < = > P
P
\ %
Ry+ Wy
For Block B, YH=0(—%1)
YV=0011) =P-(F,+Fg)=0
=R 53— (R, +Wp)=0 —=P=F, +Fy
=Rz —511.42-900=0 =P =153.42 +423.43
=Rz =1411.42 kg =P =576.85 kg (Ans)
94,
Fg = uRp

—F, =03 x 1411.42
—F, =423.43 kg




ST I

-5 8 IH FICe Ff FA? GG F© AP 8 F F?
-2 3 THA (I @ X AR JEN0o ¥ J?
-0 ¢ S AR NF ©ref WG € (59 SR ez | & ¥ T2 300 THIee
50kg BIF 9T STl S0 I A | AL 55k W 797 300 I et F
ST T | TF @ ST G T8 7=l el 39 |

Y-8 § GHb WY (BT T IS0 4Ioq I FIoT a1 @9 T 40k g
STPP I T FEACT FH(6 ICING Ho1C® *[3F ¢ | T8l (eI 2y 300 =eeT
FI0F ST TO?




SIE-8 ¢ 99 (Friction)

& TS O S_ZS €T 99 {77

& T O RO G I TP AR
RERIRIE]

< TR
< TR T
< TG X FfFe STl A




TS O SRMFS T 19 [ofy

+ TV =0(1+)
= R—Wcos0=0

— R =Wcos0

I,

2H=0(—>*)

= P—(F + Wsin0) =0
= P=F + Wsin0

= P=pR + Wsinf

WcosH




IS O SI(FS I T4 FARFS PR AN

& %> 3 100kg & G ¥ 250 TR O TAT AIFA FA | (RN O
NG I AR 21 FIer FACA 16 S T eice 9@ 6?2 (= 0.4)

IV =0(1+) WM AT,

—R — 100c0s25° = 0 TolbT ea, W = 100kg

—R = 100c0s25° SN g, P =2

—R =90.63 kg Tt el = 0.4

SYH =0 (—+) -

—P — (F + 100sin25% = 0 o x \0 \
—P =F + 100sin25°

v
=P =pR +42.26 100kg  100cos2
=P =0.4x90.63 + 42.26
=P =78.51 kg (Ans)




TS O SIFS IFF T FoAFS ApipiRfea Al

& -2 3 BfNE AN 450 T (B (R Oreta TR 50kg e adiv ;T 40kg
T T TR (TN OER ARS ANSAET AIZ Bl Z( T4 I 8 T 7=y foyefyy

Bl

SSV=0(1+)

—>R — 50c0s45° =0
—>R = 50c0s45°
=R =35.36 kg

SYH=0(—>1)
=40 — (F + 50sin45%) =0
=40 =F + 35.36
—F =40 —-35.36
—F =4.64 kg (Ans)
GECH
F 4.64

Ww= E =ﬁ=013 (AIIS)

TSl IR, R
Five gaw, W = 50kg
Bl <91, P = 40kg
T 31, F = ?
T 7=, = ?

<ol
W
QS
Q X

Q

\

50kg 5000s4&0




IS O SI(FS I T4 FARFS PR AN

& &%-9 8 250kg T W6 € 300 TRECT O GO e (BT CoTeT 7ovz | W &3
T = F© 20T I8 Woa Wee e @92 TEH F© 0 SAET Wed T SAGT
@2 (u=0.25) R

W, +F,

250sin30° 300

o\

250kg 25008300

() <@ feoa e e Soery 7ot w5 <=7 (F ) Toieaa e fuwan i |
*2V=0(11)

—R —250c0s30° =0

—R =250c0s30°

—R =216.50 kg



W1+F1

250sin30° 300

o\

250kg 250c0s30°

() T8 fos e TR Sofarw 7ee w49 397 (F ) Toitsa s i 09 |
SYH=0(—>1)

=W, + F, —250sin30° =0

—W, +puR—125=0

=W, +0.25x216.50 - 125=0

=W, =70.86 kg (Ans)



W,
F, + 250sin30° 00 PO
250kg 250c0s30°

(¥) B Tz s ©oIF Soiaw =0t w5t 9 (F,) fess e fowam w09 |
#EV =0 (14) #XH =0 (—+)
=R —250c0s30° =0 =W, — (F, + 250sin30°) = 0
—R =250c0s30° =>W,-F,-125=0
=R =216.50 kg =W, —uR-125=0

=W, —-0.25%x216.50 -125 =0

=W, =179.13 kg (Ans)




5ol (Ladder)

S I, DS, @R R SRS (red o
T g &g Bife, T w2 I =peE T
AR | GF @A T S_IF T FICS
GIRIQIEN

% TITE 99 ¢ TR Il TR G Ao
A (TR R ST A MSAEF
PRl T, ©UF T @ (REHAER 999 I
g M & s 9w W g
fIRaIteT 99 I (ReAER M e 463 |
GNSRZR I NP & &reAla qeriifafos
T IR *[ R |




T T T7|fFS AR AL

2%-8 ¢ Sm T A WL, W AT (ST AN (R HIZT AR |
TR (=T @R @ 8& 100kg | W 9o ©eey ex e e fa
S G (TF TRBCS 1.5m AR T T T2 e ¢ e ©

TGP qEe 7R ool <541 |

VA4 VA A
Ay

80kg

'B

*XV=0(0+)
=R, — 100 —80 =
—R, =180 kg

“Fy=uR,
=F, = ux180
=F, =180u



WWWWW

‘_B $sin300 = €
< Ry o] —AC = Ssin300 ssm/ |
0 S5m 5 -~>m
% cos300 =~
H A ¢ =BC =5c0s30° D
E
C |
2.5m
#YM, =0 (.Q) G

—R,*AC — F,xBC — 80xDE — 100xGH = 0
—=180%5sin30° — 180ux5c0830° — 80%3.55in30° — 100x2.5sin30° = 0
=450 - 779.42u—-140—-125=0
—779.4211 = 185

=>u=0.237 (Ans)



ST T

24-5 ¢ 150kg e&a @is IE 350 TRECAT O THAT S BCH | (AN OCeTd FA @A
[l AR 9T et T 6 T e verce v Faca? (u = 0.25)

er-2 ¢ > MR fora 350kg Serca U3 IECe 300 AT S TR M (BT (SIeTl =0R |
W, @3 I 54Tz T 20 I8 [ e A @3 ST F© 20 T2 s Sor iy
2?2 (1 =0.30)

2e-0 ¢ R W for@ 7m =R 9F W, WY AT (MG AN (RN WLZ =i | 136 g
e 600 @I (R @9 @7 9& 150kg | NEEE eed SiRey e Wovw e far
30 | 100kg eww a3fs 1w w3fre 2. SmWWﬂﬁﬂﬁﬁwﬂm*ﬁsw—@
T2 QIR (R T T8 ol el 9 |

25m 7 [l i

om A
SOkgE

/A/l/// C

w ' 100kg
foa o3 o 2-2



T-¢ 8 Oy (Centre of Gravity)

o 9

& S

& O[T

& TTIEH %

& oM =%

2 TGRS FFS TR T




7 (Centroid)
o fage, vovw, Je Foim wyiffes CFuae Wool IR
@ @RE w1fEfe a crara wg F€ °9 T3, @

M CFATCETT TGP (Y A0 | (g C ol g
FAJ |

fags R



& (I IFE GF3 FI FOE2 TR (T 7 (T, 99 T

oqFY (Centre of Mass)

I8 o7 O30 [eow T Mo sfeas w67 | @ [eow g
BT 98T SA(FY 0T | SAFAE ¢.m. BT A 41 77 |

j04




& (I IFE GF3 FI FOE2 TR (T 7 (T, 99 T

OFT (Centre of Gravity)

RS S I AT I/ 9O @F6 Rew g e
ey @1 @ [or T Br 87 o[y I |
OFUCE C.g. R 33 4l =T |

Je 'y




I % (The Axis of Reference)

& T3 98T 9 BDraa (W A OREy Tl GG FEe SCEwe
Ao T o0 =0 | @ Ffare e @FIET 9F 96 |

Y

N




AfS % (The Axis of Symmetry)

& TFI A (@I D@ T SfFe @A NCHH T A0 M
BT TN & 94T Hrad T CFg [ 61 o T &
TFE Ao o e | iR (@ O AR YT TG
AN FOIC O F1 AW, @ (e Al ST % 0 |

Y

N

A

Vv
>~




S | AOTHE

b
h
2 X,
h y
2 Sl
b b
5 2
A=bxh







y
N
)—C=a1x1+a2x2+a3x3+ ........ +a x,
a,+a,+a;+........ +a, o
q. &
a, 2
_ Zax PO
X = y S ~ A
QLZRE
)—, _ ay, tayy, tay; te.... +a,y, _ VIRER
a,+a,+a,+........ +a (SN
1 2 3 n \X2/
B Zay \X3 >
j— =
Y ="y




TIREC ARFS FNATRfEa g

»  g¥-y ¢ form amife erewa eraere AT &4 | X

Scm Scm
N N -
10cm 10cm 2
Scm  S5cm  Scm 5cm /\Scm S5cm
_ a,x, +a,x, 75x7.5+50x7.5
X = = 75150 a, = 15x5="75 cm?
a,+a, * a, = 5x10 = 50 cm?
= X =7.5cm (Ans) X;=7.5cm
X, =5+25=75cm
...)—/ — a1y1+a2y2 — 75X25+50X10 y1:25 cm
a +a, 75+50 y,=5+5=10cm
= y=3>55cm




WWWW

o o3 3 fora emf¥fe ereAe tarwa S Ay o |

16cm \ 16cm
tom 4em (3]
A
N < e~
16cm ) dcm l6em 9‘ )
4cm 4
4cm, ny
20cm b2 —
20cm
_ 20
SX o= =10 cm (Ans) a, = 20x4 = 80 cm?

a, =4x16 = 64 cm?
L —_aytay,tay;  80x2+64x12+64%x22 a; = 16x4 = 64 cm?

Sy = = =2 cm
Y a4 ta,+a, 80 + 64 + 64 §;=4+8=120m

= ) =11.23 cm (Ans) y; =4+16+2 =22 cm




TTREC TFe Tk g

K &*ﬁéosfﬁc@a‘wﬁf—\o G TR AT 59 | Y
3cm o
/
3em N 1
12cm 12cm
_ax +a,x
X - 1a1+a2 2_ 36x6+21x1.5 2, = 12x3 = 36 em?
1 T, 36+21 a, = 3x7 =21 cm’
= X =4.34cm (Ans) X, =6 cm
Sy 4 +a,), _ 36x1.5+21x6.5 Xy =:11.550m
a, +a, 36+21 yp = 1.ocm

y,=3+35=65cm

:>)7 =3.34 cm




ST I

-5 3 (] R ORFY IECS I JA?
2¥-3 8 AT % @ f ST o J?
eM-o 3 3-2 8 X-7 Torg ewf*fe eremeler tFga Sgw T 59 |

4cm

<&
N

\n
o
=

15cm
10cm

4cm

5cm

& &

7|

4cm \4cm 4cm

15cm

fom -5 g -3




T-¢ 8 Oy (Centre of Gravity)

& TGS i Fe TRl Tl




TTREC FFS AT AN

*  &y-y ¢ ora emf*fe cremta ergore fdT 59

y
/\ /
2cm
2CII1 . | ........
6cm 3cm >X
6cm 3cm
a, =6x2=12cm?
a, =0.5x3x2 =3 cm?
— 2 2
Y a4 +a,x, + asx, _ 12><31;3><7+14.14><3 2, = Tre 73 1414 enp?
a1+a2+a3 +3+14.14 2 2
= X =3.41 cm (Ans) Xx; =3 cm
X,=6+1=7cm
X3 =3 cm




2cm 2 N\
o o
6cm 3cm
a, =12 cm?
a, =3 cm?
—  ay +ta,y,+a 12 . . . 2

Ly SART Gy Ay 12X1e3x667 1410327 Py

a, +a,+a, 12+3+14.14 v, =1 cm
= =207cm v, = 0.667 cm

4_r 4x3




TR TS APTRET AL

o -3 ¢ ora avi¥fe Eremie satey Wda a1 Y

7cm dia

7cm

7cm

20cm

¥ = 44X, —ayX,

= X =9.12 cm (Ans)

280x10—-38.48x8—-42x16

7cm dia

7cm

280-38.48-42

20cm

a, =20x14 =280 cm?
a, = mr’> = 1x3.52 = 38.48 cm?
ay = 0.5x12x7 =42 cm?
Xx; =10 cm

X, =8 cm

x; =8+ 2212 =16 cm




7cm dia

7cm

20cm

= — 2
Ly 24N T B, T4 280x7—38.48x7—42x11.67| &1 = 2014 =280 cm

- a, = 2 = 1x3.5% = 38.48 cm?
—a,— 280—38.48—42 >
o am s ay = 0.5%12x7 = 42 cm?
= ¥ =6.02 cm (Ans) y =7 cm
Y2~ ’ crn2 x 7

y; =7+ =11.67 cm




TREe T Fe FTRoiRiEs TN

* &9 3 org emie Eremta o N w1
y

A
6cm 6cm
........ o
"~ 8cm 8cm

a; = 0.5x8x6 =24 cm?
a, = 6%x6 =36 cm?

e G tan—ax | 24x533036x11-0827114s| P18 g 27 o

a, +a, —a, 24 +36—-28.27 A
= X =6.31cm (Ans) X;= 3 =533cm
X2=8+34= 161 cm
X

xy= 14— 5= =1145¢




> X
8cm
a, =24 cm?
a, =36 cm?
Ay tay,—ay,  24x2+36x3-2827x2.55 | %= 2827 em’
s a+a,—a, 24+36-28.27 yi= 2 =2em

= ) =2.64 cm (Ans) ]
Y, = 5 =3 cm
4 x

6
V3 =3, =2.55cm




TTGG THFS TR A4

o o%-8 3 form gmie Creha ProEe FdT 39 |

8cm y

h

10cm

8&cm  8cm 10cm
a; =0.5x10x10 = 50 cm?
a, = 16x20 = 320 cm?

ax, +a,x, —ayx, _ 50x1933+320x8-50.26x8 axs 2
50+320—50.26 B= Ty 50.26 cm

SoX =

a, +a, —a, ‘o
= X =9.77 cm (Ans) x; =16+ ===19.33 cm
X, =8 cm
X3 = 8 cm




a, =50 cm?

a, =320 cm?
= 2

_ ay +ay,-ay,  50x333+320x10-50.26x10 | &~ >0-26 cm

Sy = — .
a, +a, —a; 50+320-50.26 y =% =333cm

= ¥ =8.96 cm (Ans) y, =10 cm
y; =10 cm
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8cm

7cm dia

20cm '

7cm

8cm

7cm

12cm

om 72-d o -2




TA-Y § ool NS (The Moment of Inertia

& GO IINF

& oo QTS o7 210
% voifed gPg

& ABIRA UT

& ANBAE TR SA? WS




Goold 9N (The Moment of Inertia)

o @5 =1 @7 G1R o T g AfRce q9r e
B A PP ([0 Gef=leT € oI I
AT AT YU B | GCF IES (N0 =
NI 4 Toe IS I | Ot 1w A
ALY |

< TS 99 NI*TF @FF cm?




& TFHER N (N,

Iyy = x2.dA @ Ixx = [y2.dA

& AR, G0 C(FEI (Wb CFITacd (I e [ T =%
(O & (FOER  SARY *RQ A9 I 7/ &F FACT @
T NS AR, OICF TS O AT A oo qINS
A |

o
i\

J JTTAN]T

7 \\\
| 1777




veeifeq TS (The Radius of Gyration)

o YA qCFT ACATT Jp IGCo N @I g =y, @ & a.
BT IET NG ©F (FUNYS A0 KI5 1 (o7ee, gele a&@g
SCFA ACATE & [Ce 789 SO IS 70 IFT TUSIT <X sl 6
I I R | A SO ACACE & (SRS [ Hly,ly, |y;
VEeCd bersifod PIE 0T |
[k2ZdA=AK? =a,x2+ a,x,2 + 23X 2+
= Jx2.dA
AK? = [x2.dA
12 :fxsz
k=2
4
X




gFrRn % (Section Modulus)

% @ (FEF I G SR SO (D O
BFIMEICE @ CFET AT TN SAHUE % 20O T
AT 1Y A O FHCT (T N ANST AR, ©OCF O
WaW@$§W| TP Z @Il A 1 =T |

. I, 12 bd’

C LT 42T d27 6 X
db’
- 2

w7 = 12 _dY




NS Sy oAy (Parallel Axis Theorem)

% TFF ACH ACATF QI (F@F (TTD F TR AT, TF A0
AN ARG TR (CTT 7 AT @F AY® & (FATe G
TS AT 0N ST (B AN |

& IR =15+ Ah? @ [ = I; + Ah?




S | AOTHE

4

bh’




© 138

JFl




=~
I

0.11r*

~
[

,—=0.392r4

7




& SHFHIAR X- SCFF ACATE TS O ST,
[ - o[22 (1]
T ) 7Y 3 3102 2
—-d/2
bl|d* d°| b 2d° bd’
= | —-4— = —-X— = —
3] 8 8 3 8 12
% SRR ATATE (5 o7 S,
— bd’
IAB:Ix+Ah2 = — + bd. (ij
12 2
_bd +bd3 _bd’+3bd®>  4bd®  bd’

12 4 12 12 3
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2[%[-8 3 ANTSAT TR SAAMIT (&7 |
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TYIIA-Y 8 Tl N (The Moment of Inertia

< TGS 9 S0 s7ffe SToyiRfer sAsidi




TIICTD OF AT TP APpRER TN

%5 8 e foamar T-Crmeitaa (IIees & B forefy <5at 8 12cm
(F) SAFFNI X-X NCFA IACATE derr] 2
(¥) SHEWNS y-y SCFF AT v e T
X mimim e I PR DO
(°F) (3T JCS X-X SCHA ACATH L6em -
() @ 2O y-y ACH ANACE
(F) SR X-X NCHA ACACE Y
4cm
L= aytay, 64x8+48x18 _
V= a, +a, B 64 +48 12.28¢m a, —4x16 = 64cm>
2 hd;’ b,d,’ a, =12x4 =48cm’
= L] +a1h|2 -+ 272 +a2h22 2 e
x 12 12 y =t Sem

3
12X4 48 (18-12.28)’

—_ 3
=21 =[4>;;6 +64><(12.28—8)2}{

" ]x =1365.33+1172.38+ 64+1570.48 = 4172.19cm" (A4ns)




TS O AT FFS AR A

() SAEGIN v-y ACHF AT
|
12cm
12
SoX = ) = 6cm 4cm L)
_ 3 — |
. 7 . d1b13 d2b2 <x =6 N
- locm | | 1L/
T i |
=1, = 16><43}+ 4x12° i
12 12 —
4cim

[y =85.33+576 = 661.33cm*(Ans)




TS O AT FFS AR A

(°7) T 0O X-X NCF ACATF

— b1d13+a1h|2 + b2d23
12 12

4x16° s 12x4°
:>]AB :|: +64x8 :|+|: =

o1,

12

S 5 =1365.33+ 4096+ 64+15552 = 21077.33cm* (Ans)

+ a2h22

+48x18?

4cm

cccessdiiacee

a, =4x16= 64cm’?

a,=12x4= 48cm’
16

=—=8cm
h 5 )
h,=16+—=18c
2




(9) T3 0O V-V ACFT ACATE

4cm

D
LT = db’ rah? |+ d,b,’ ta b2 a, =4x16 = 64cm’
e 12 7 a, =12x4 = 48cm’
’ 3 12 6cm
16)(4 2 4X12 2 = —=
= +64x6” |+ +48%6 2
Ten [ 12 } { 12 } h, = 6¢cm
Wy = 85.33+2304+576+1728 = 4693.33cm* (Ans)




TS O AT FFS AR A

o eu-3 ¢ forg emffe e SREEIT  x-x @R y-y T dem \

SCATE (B =S 3T ey 9 | K
(F) STEFFAN X-X NCF ACATE X cimm o -
14cm \
— aqy tayy,+ayy, 64x2+56x11+40x20 dem s
= = = 9.65cm .
Y a +a,+a, 64+ 56+ 40 \\~
16¢
_ | bd/’ b,d,’ b.d.’
= | tah’ |+ 2+ ah) |+ | 2t ah)” a =16x4=
X 12 1 12 2772 373 414
_ a2: =
—_ 3 3
— ] = |14 +64><(9.65—2)2}+ {4“4 +56x(11—9.65)2}+ a, =10x4 =
x 12 12 4
N ==
i 2
10x4°
1><2 +40x(20—9.65)2} y

1, = 8533+3745.44+914.67+102.06+53.33+4284.9= 9185 73cm* (Ans)



(F) SRR y-y NCF AT . -
. 7 _ d1b13 + d2_b23 + d3_b33 l4cm
Y 12 12 12
T _|4x16’ | | 14x4° | | 4x10° 4cm
:]y _{ 12 }{ 12 }{ 12 } —

o1, =1365.33+74.67+333.33= 1773.33cm* (Ans)
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(F) SAEGEMA X-X NCFA ACATH
(¥) SAPGANI y-y SCFR ACATH
(1) (T OO X-X ACHFS ACATH 10cm
() ([T -(® y-y ACHFT ACATH dem
4cm
22cm
4cm

16cm




TYIIA-Y 8 Tl N (The Moment of Inertia

< TGS 9 S0 s7ffe SToyiRfer sAsidi




TIICTD OF AT TP APpRER TN
or-> 3 e ot eremba eSS i faefy 9 ¢
(F) ST X-X SCHA AT
8cm
(¥) SIEQNS y-y SCFF AT X _ .

(7)) (I =[O X-X ACFS ACATTE

4em | |oLd

(]) @ T© y-y SCHF ACATH

(F) TG X-X ST AATE 4cm  8cm
a,y, +a,y, +a,y, 16x2+96x6+48x4

V= a+a,ta, 16+96+48

_ bd,’ b,d,’ bd,’
o1 = { 1121 +a1h12}+{—2122 +a2h22}+[ ;63 +a3h32}
— 3 3 3
I, =[4X4 x12 +96x(6—5)2}+[8x3162

S5cm

+16x(5—2)2}+ {8 +48x(5—4)2}

" ]x = 21.33+144+1152+96+ 384 +48 = 1845.33cm* (Ans)




8cm ic_= 9.4cm\|
(¥) SAEAN y-y TCHA ACATTE I
dom | [14 L2
Z-Cl’n
_axtax tax  16x2+96x8+48x1467
X e ta, 16+96+48 e
_Tapr ] [dp} ] Tap)
] = tah” |+| 22 +ah’ |+| +ah
-4, |: 12 lh’l 12 2772 36 3'73
— 4 43 , 12x 83 5 12x8’ 2
— 4- _ 48x(14.67-9.4
Iy |: " +16%x(9.4-2) }+{ 2 +96x%x(9.4-38) }4{ 36 +48x(14.67-9.4)
], =21.33+876.16+512+188.16 +170.67+1333.1= 3101.42cm" (Ans)




TS O AT FFS AR A

8cm

(°7) T RCO X-X ACHA ACACTE

dom | 1]

3

BE i 3 A
hd, +ah’ } - —bzléz + azhzz} + {b;aé + a3h32} dem

oy g
12
B 3 3
8127 96w 6? |+ | 812 | ugsa?
2 36

4% 4

:>IAB = +16x22}+

S g = 21.33+64+1152+3456+384+ 768 = 5845 33¢m* (Ans)

fog ToT 3
. |:b1d13 b2d23 + b3d33 i|

— +
s 3 3 12
3 3 3
=1, = 4x4’ | 8x12° | | 8x12
3 3 12
Sl g = 8533+4608+1152= 5845.33cm* (Ans)

AB




() T ZS y-y SO ACATTE

3 db,}

- 3
12X68 +48x14.672}

...ICD: 12
_ , § 3
4x4 |, 121X28 +96x82}+

= Ap =
Ay = 21.33+64+512+6144+170.67+10330.03 =17242.03cm* (Ans)




TS &1 IRt i sremiafes s

er-3 ¢ ot emf*fe e wBa AB ST SACF (N5 &< 31T
s

(F) AB SCFF ACACE (TTTD G 20 18cm

. _|ad’ |, [zD," | | 2Dy
12 128 64

— [12x18° rx12* x5
=1 = + -
x 12 128 64

[x = 5832+508.94—-30.68 = 6310.26¢cm* (Ans)




TS O AT FFS AR A

» oo ¢ forg emf*fe Ereata AB ST ST (NIt &9 S
fSfm =

% AB S0 ACATE (NS A9 00 f~

A
b1d13 2 b3d33 2 7D’ 2 P
N :2|: 36 ah |+ 12 +ashy” | - 64 +a,h, 10cm 10cm 10c
3 3 4
=1, = 2| 12 aossr || 22 agox12? || X8 5007120
36 12 64

IAB —2(3840+ 7680)+ (23040 + 69120) — (201.06 + 7238.88) = 107760.06cm* (Ans)

g ST 3 -
= 2 TR e e
3 37 4
=15 = 2{1())(24 }+ 20> 24 —[”X8 +50.27><122}
12 3 ]| o4

IAB = 2x11520+92160—-(201.06+7238.88) = 107760.06cm* (Ans)
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(F) SAEGEMA X-X NCFA ACATH 4

(¥) SRR y-y SCF ACACT S

(1) (T RCO X-X ACTHA ACATE 3cm
(F) (PTRCO y-y ACFS ACATR / i 4em

Q """ " 3cm dia hol
gcm

8cm

N



-9 ¢ e (Torsion)

& BIHIT

o 0F

& BRI (G
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59 (Torsion)

o @F G0 o7 CIFPR Wied @ e @0 T[S 44
0T B F41 &7 | o, WS QIS I JeT LT T
(T I5TS 2 27, Ot e 0T |

Torsion

l S



5% (Torque)

o (@ FF TS GECo O A FlTe T T FF 0TS I FACS
©ICP 5 AT |

bJ

F T=Fxd

F = &g% 3o
d = IET AR (A0F 61 &9

d
» Bd €33 kg-m / N-m / 1b-ft

D)




& TP (TR *FOT GFYE FoSI AT A AT & AT
LTS I, NGB! AT AT GBI @ ooy gef o1

ARSI LT WIS ¢ | ToAR, Q6 TN @ 27 [Refdroyqqn
(5T TR T *HEa &felt ST @ GRF 2 27, OIS ==
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*JIFCB SR GHH

T |




HE @9 (Angle of Twist)

s TH ISR ST GFE YEOIT Wa (0 I o7 T T NS
(T Ty (e [pyfors GNve @ A1 9o (@ier (Angle of Twis
0T |
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0
L < "
44" 36 o G=i
tan ¢ = 7 ORI = T gg,
“tang =@ ...QZAA' '.'(DZES
o R ¢ < T TR (i) @ e AR,
P=T7 — AA'=0R Lx35 _gR
= AA'= Lo = Lp=0R........... (@) S. GO
— e (i)



53 3R {36 (I 0 T

T (i) @ T AR,
Sr _ SS
r R
:>Sr —ﬁxr
R

Ss




? = T ........... (if)
% =§ ......... (lll)
TN (ii) @ (iii) © AT,
Go_T
L J

—~ 0= 2(Provea’)
JG




5%, TNT& 8 e 7 oy ™=

T P, GB0 IIS *TIF0 QI 20O A I =& ATz Fa0% |
4fq, r PG 9F *1eT ~fHface F g 301 sa 36 =wsee

TICR |

Pler = 7 X 9
W =Fx2nr

=W =
=W =2xT

2rx Fxr

=W =27xTN
gfe FfE S Afawe

G/, TS =

- HP

8¢oo
W 2zNT

T 4500 4500

(Proved)

////7F

[?TzFxﬂ

G,
F = 997 3#1, &
r =™, o
N = &fs ffqes gef o1
T =5< (19), (<fr-
W = #7155 2l &fs
HP = Srgssret
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