-
~
2. | "‘!’\? YO e N =l ~L -
. 10, Q& Lenue O Onavely
%4 VNN SR eV U WD

!
- \Vgﬁf‘» e.\j t’immfﬂ,

he centre of CJm\m %y of akody is that the

::ﬂ ~t “Unmuah which the wohole welﬁhf of the bodj acts . |

bodg L5 hqumﬂ onhj one centre OJL cjm\u{j jor a warh%

of the body. It is re resented b G v CG;
w P Y
Centroid - .
The fotn‘t ot wohich “+the 1otal area ojr flane j-xjure, |
(l\k& \’ectanﬂle ) (Squq*re,,"h’l(lnglﬁ CtYCle C‘tC) [5 aé,éumed ‘l‘b
| be concentrated fs known ad Cen‘\:r&bd of that area. 9+ is

| tr
.. .a\éo re,fresaﬁed bﬂ ‘G Y CCq '(Ee, centnod and Ccﬁ e Oj-
a"a\“ﬁj i5 at ﬂ'\c samMe Fom‘t

: Me-thod,s :ﬁ;‘f Cen‘t‘re gj' M

- The centY&, oj’ ﬂ‘(a\ll\‘:\j makj be —fmd ou"C bnj jollowm?
methods - §
| i, 1. Qeomefrtcal COﬂéLdeYGl- lons

2. By m ethods Oj rmoments
Z, 53 ija hical mc_thod

@

1 ()mjtor n Rod

www.Jntufastupdates.com 1

1% |



Cerrlye of gsav 1y

) C-0h appliey 1o the
badi s Lorth ynas Sea and
vietght

2) T 16 e PO\'nt whese. |

the Whole weight ap the
oo dg OV act

3) CCr\ ox Qbodg i3 o
 pont -t\n&oogh eohich “the
- eld L{QVH: .g.sqwm’c\o“ﬂod
- Yoree acs.

Y) 1 B an ’\zﬁsespecﬁve o |l) Tt

the osientation of the
laoc\g

S 5) T+ 2 sepsee nAcd by
¢ n ©¢) .

www.Jntufastupdates.com

VD) certzoid opplies o

centyord

-the P(QY‘G CUSQO(

2) 1t 5 e Poivrt where ®
the whole axed of the @
.(S\:mr\@ oo ack- &
;55- e v oyertt ap

axea abdourt Oy axk
Ehzo0gh the point iy
o PlAe Asect V¥ e,

=

&
®
o,
.
=
<
“
L

- B Qe P{C\b%‘ CT’\?L({.‘/
=~ i G e -—f{czju‘&eg \i ke
the @t & a fave
5) It

(',

(e pepad Y al o

v, B

& &



- ~1n
] 4 -l g Lt »
. e (L»i“"j
L i, i .
- S——— P ——————a S

1
Y
U‘ -
X
P
o
-

4")}1-,

hlif.
p

&% Serml ctyeulay

N
A|
A

6. civcular sector

\

L.
/‘N\\ “)

]
' e oy g2 ) o
9. +ltm7SPh(‘:‘r‘c- (0. Sement™ O]
\
ol o \ &
M S L4
. L - D
:‘*&w— - ,«'ﬂ""”“ :

www.Jntufastupdates.com



2. Quay bey oixCle

—
uy
3
Thods oj moments
| | ' T e A©
: v e A eG
PO A 3¥) s
2 ;!
<Y >
2 : - d G —_—> x‘
0 ._.:_’)_L___,__. : ;

1 ity . . ) ] ' o ¢ . {T
.i‘- S ék'\’ows. afbnc' Tﬁwe’ . oj- %oﬁql orea‘ﬂ 1:,oho¢>e Ccrj e cf
WA }Yatﬁhj 5 o be de‘l?emlncd-

i

v L@‘t_'\é 7{’5' the drea, of CDmeécd Oj e number ot
small areas A, 9 Ay s Agy = g

—rc;’fal, avea. A = A' + Aa-t+ Agt -

. oy 1 A T } ‘; FNEE N
> Let % = distance oj centre o~; c],muiu o} aweart o

i }

I

? } M ) T TV
Ly = distance f?'j centre of gqvavity of area

somponc

7&3 = r{ i..‘f i QaAre.e Cr

LN
Monpscsalion
g
-
-
T
g

www.Jntufastupdates.com



. | 4 OMax (s
: , J- - o ULty 04 avea vy orm
v = distance Of centre ¢ T qravity U BT ]

ey " " & o

me Ahaut O Axes ts equal 4o
, ey e1s aboul OX axis w equ
" The 3moments CJ all syall areas abodl b 5 /

Ay, AsY,t AsYs + Auyyt-- - —®
=7 Leb g =dfstance f:j— centre of gravity of total area'A’
/Moment Oj” ‘otal area = ,/.}3—__.____‘ B

/\‘/czua'hrﬁ @ff, @ (:qua'hoﬂé |

Afj_ = AIU[’* 'qx‘d:,"— F]&ﬂs -!f]u_jc,'

T = A0+ Anta Ao AUy i
‘ A

-3
{x

goS) gf we. -bake morﬂcﬂ{‘é D]L a,(,( areaﬁ aboul 0% 0

al to |
eclu e 'A["xl,+m_fxz_+ Aax@,-f Ay Ay Lo —0
> Let % = eistance Oj’jcchfrc: Oj .3,«1\/5{.:’ of total area A’
/Vlo.m.en't ‘of total area= AL —Y)
| ﬁcLuod,‘fﬂﬁ ® &0 'eciaaffoné |

0477: = vq‘ x ﬂp_'xl’l' ﬂé})‘x}}‘f' ﬂq’-’(t” Sl

L = /-\\)(1 - A,,)'Xn ! ﬂ.z,'?(:x ! f\q‘q{r -

= :

A 025 N A A A <t e e 31 0

sp————

A RPRUSS————

www.Jntufastupdates.com )



{u gmﬂhtml V/V)c thod:

W
' ):';fcﬂ i a,(wgvgg_i &955‘1/
' - v\ \/
l d. AN
/lﬁguyc shows @ nam‘ angle L
*a

A0B: of base width b’

sl lang le
and. heigh‘t )

1 1 h
dey a smaltl dﬂf oj’t]mckncis. A

Conél Pl y
d‘j of{f Q dtsfancc j jrom & v— — e
Ox s

| 741@0 O'JL the SHLJD dA = lena’[’h JL DEX dj

| dp =DE xdj @
j'rom csLmllavaanﬁleb ADE and AoB
DE _ Ad
0B oA
DE . h-Y
b N
DE = b (hy
i )
'j'rom @ dA = ._"Z)__ —-tpxd‘j

e
oW AXID

Momertt oJ sraall o 'njf.r aA  about

www.Jntufastupdates.com 6



dA =42y
33"5 ’.w’\OTY)ev’TJ(‘ oj- +otal area A
ts obtained bfj 'En-{eamﬁﬂg the above 6‘1

the hmtboj "{Dh |
Jdﬁ J_lg_chﬂ Py AN

0

Oj, the f}nangulav secton
vatton behoeen

’%%J“w—39dﬂ ¥
= O hgl_ H.:’) :
h 2 3 ; £
()
=b [k _ W3
(> TS
- b J_E’J
[} h 6
bk @ >

| 2 -
Let ¥ = das%ance. of centriool Oj' totol are_apjmmaxé ar A

"TBJtaL'ft"ea "
A = &da
"o,
b (1hn-u)at
.Erh .,(h ) |
- 0 Q%
z}& {’li q,.} ti“
o '
b (ny- 81
h L7

www.Jntufastupdates.com 7



A =

s|o
a2

jaon sbout tox ands is

T—ta-(‘ 'momC'V\t Oj— —L—nanaul_ay Sel
. | :A.le

. | ° p ° td L
. #cgwmlarly bﬂ COﬂéLdeﬂﬂS verhieal ‘shlf_,oj thickness ‘dx
KSpen it a dlS‘l‘anCe Loy 'j-rom O\[ mué

N

COnéthY a smatt cs’cnf oj' thickness
5 “at a distance of ‘' from |
A—- AALS h

ﬁ'reo &J he é-t—rg) dﬂzcoxt*f

7z

“@ v N
: 'j70rr, snilor fang les chp, -
LD B3P
A0 o
co oo t_f::.“’ _
- »‘h b

www.Jntufastupdates.com 8



CD = ..b.. D’-x,\)
b C

dA = (b %) dx

a’)tl S

Moement ofdmau O‘hlj) dA abeut ‘J
=dA XX

—’:.b—(_b-—‘k) ax ¥ X

dg = h Cbx—-')t)dxA

Hon is T
“The oment oj» {o'?:otl. ared A Oj' the {nangula\'jef— pehoes l.oJc
obtained b —‘bﬁﬂﬁd{ﬁ‘\‘ rﬂfﬁrajhng “the above equd oD
4he 'Lr,mds bj O’cD b - |
Jh on—'x) a*
o o
b - _
=h_[(on—Id% ~q°
b ) -
R
) b?tl ,__7}_'5_}
o (T2 BN
bk
’6‘2_‘3 N
: =ht" @ | ‘ A. T

het % = distance oj- centrold -“-oj total aea "

“Total area
A = j(,m
0
b
= \h Ha ﬂ‘}‘h‘
o

www.Jntufastupdates.com 9



=h |p*— b*
ety
= h (B
e
A =bh
9 ' L
- _ , - b r ox axis u
b Total moment of quautax section ‘a ° ' '

hoee
,.74\#-')(,

”bii"\%} . ,
= bhyat — 3 |
Ecl'ua{-f'nj @ and @) ccluaﬁb”é
o™ bh e x

6 2
A =D
3 .

. Find the c,en'tre. OT ﬂm\“{ﬂ of 'the jollowmﬂ o ée_chon

Y ucm

A. The 3wen section s 6:jmmctncaabow[ . . :

. ; . 13 [ 4 \ @ i ﬁB[‘u Y
oV axis and it is divided into afarfé i %"
“veo oj Jsav‘t @ A= 12x3 , ‘ “T‘
= ds( ”\ ; : %{i AN
'74Y€0* cj J/cn'l @ Ay = 1003 iu‘ |

\lﬂ Rl

“Total avea VA - A ¥l

\ | s T a v
s 4 _.J(',‘ ! A .-gs 7 YYdL . ¥

www.Jntufastupdates.com 10

s & & & & & & 2 @ & B & O DO S S 9 S 9 S P



- (1. 5CcmM
y, = 10
Ja ¥
=5UN
c %30
H: At‘:h—%ﬂm‘:ix _ W

A

5—9—: Q.SHSQM’

OjL giuen %'I S

$ e(;Hon ad .

www.Jntufastupdates.com

’ 3
R ﬁnd the centre of- cjrau f:j :
6%own o j’tgwrc . | i foerh )
uen -;Se.dZLOO Es ajmmc)mml. abow r@ : : Eﬂﬂ
A (3& e s L R
. Es a,ﬂd» du(dcdo Ln Jjo‘ ! E
0 a'x, ‘ i |
o | . o%-2- ' 5 5
Hvea of J»arr@ A 18 e
| S i BOTTOM | ! | A ‘5,5 )
£ 0. e 9 t b e
—Avea OJLJm’( , | s ]
| | - =3 2ocm
Oig ) 3 ‘
g\ sart @ Ay =2072
Area of pat © 7 }
- HOoOUM
“Total area A = At At A3
= 20+ 30440
' = 90em?
= 2415+ £
5| 1 7' {5 £
= P+ 15 - 1
— | gCIM)
11



¥ = MY, + hm‘j,;f‘ AxYa

2
Y = ROXI8+ 30xqA-56+ HO» 1 .
QO
5 :T- ellc@j | , |
o md the centre of 3»«1\11%3 OJL 3“’52 “ 660h0ﬂ |
2000 '
A Cfrtum éec:hoﬂ = unéammd:ncod LK
5 aEl
. and it ts dcmded tnto E,J)avks | @
| : _ 10Lm '
g 74"rea oj—\})art‘@ A = e pe] | RF2s 'upﬁ
3 = )360‘0 : ; g—q-sescm
| !
‘7"rre, a ej— JMd‘ ®) A= ewR 1 0 I
=16cm* ® ; i 3
« , cm
7_5{&( arec. v = 74[+qu_
= H+ 16
= 36(‘!712_
Y, 2+ 10
5
crm’
—
Yy = .éz
=1om

www.Jntufastupdates.com 12



= E)OX\—i—léXH : o
36

% = %;abcﬂ

x

hmd the centre oj— ‘ mmtﬂ gcuen ‘2! section

' | " tzcm N
A Gluven sectfon o unsﬂmmei‘nCa 5 ;
y it to & parls
andl it & clivieed tnto ¢ ks ey
______ I
“Pa "56'3\’1) -
a A IH ;te“{\“d
| — Y
74rea oj*j)av‘t‘@ A= ‘Isw ! PR | I
——Erg(_'!'ﬂ M .
hrea Oj'fad@ Ay = 1Wed
| "‘.8Crh
TO'L'G,L oYea v = A+ At W
| = M8 tO0%
"l’t (."’, ) .
?(3 = 84 M Xy 3 12-2 TR (E
| ” nr .
=15 = 104 A

www.Jntufastupdates.com

13

)



&K 4 Hx My Tk _z_‘,
> v m‘d’—-"——’—______—_’_—m
7
2.
-
y, = 241+ 3 Yq 5+ Uz =
| N = 400
=10-5 UN = 5.-5UN »
Y 64, + P24t A3Y3
7 ” 7 2%
g = a6x !0 5+ pex &6+ "

hs)’
U uémS analﬂﬁcal me‘fhﬂd- dﬁ

Lam \ﬂa ‘ 2527 2, 500
of the plne g AT
3YO.U[hj [ z.sﬁ‘lé‘ 5cm ) ® { {5t
@LU JB /" =1-1b6 z
dxui’dad into 3 fa" S LA S |
| It g i
s Eeci-ana‘.ﬂ ‘:\1 ' Y=3.219 C" i
;..,\ % '9~ art @ 4;_ oxs 1.5
B— ~vea O o™ ‘
. e
q. demiarcle o
-Aveo Oj j’ﬂ"t ® 7
» !} ’(n 33
= e B2 c‘u'}"t
B-Tn'anfj'c
Aea 0f part@ =-Librh
U o e 8 % )

i T¥7

www.Jntufastupdates.com 14



otal area A = At At Ry
-9 51:_—-»—53"?“.:‘

Ay = B.65+10
2-

:'T-SQTT)
Ay = 2-5+5+ 25
= [0CM

+ Ay Ara%s

T = ALXL

T o DY A, -+ A3 ‘:!3

e ———

+

=

www.Jntufastupdates.com

15



ftod the centriod Oj‘ the Plnhc lamina as shown wn

;j} Q0 MM 3
v @ isaliy)
and diufded Into 3 parils o e
\-F \'10“ g . a\ ose) m"a (' 2
T
, _ . +ho fe-
—Avea oj‘ J)Cu'&‘ @ A | = I5%.D 20 | _ 5™
' =1R00MNM L ! |
] N ® [Tismm

TAT?O. Dj‘ jx:l‘r"t“ @ iy = IQO-‘BO\(M)' e oo %
= 1800MmM
ﬁrmoj—yart ® A3 =15%I00
o = 15p0omMmm
TTotal ¥hea A = A+ At
1200+t 1800 50D

= U500 MM
'Xl — 80 o~

X = A+ Ag Ao FBaAy

Aa
L = 1200% UD + LROOXID + IBDO% 50
U500

X =31-33 MM

Y = I5+90+ 18, Yy = 15+ 30, Ya = &
= 25 mm (
2 m : GOMM W oo B eSenit)
Ja

Y = MY, 0, ys 40y,

1‘_’ - {;{u.’(;(l,ll; ‘
AP S A AP 4 W 9 T e b ‘

v e ;
. s % ‘s(rg““;‘\\c d ._,w.x'
{200 X 11 255 1500

\in_‘\‘,

www.Jntufastupdates.com 16



A- glven section s unsyrametrical
Clnd- d(UtdCd. Eﬂt‘D @J:arf_s

1. Red:angle
7"hrea oj‘Jxlrt‘ ® Ay = 6x8
 =ygm*
2 T\"anale, | " |
Vrea Dj‘ Paﬁ‘ @ 9 2 = ——xtué |
=l2em—
5. @Quater circle
| & N
v irea oj'jjark ) '46 = I %Y
| | | =3l ) = 3. uemt
. o
_Z'étq(. area. A = APy A
= YR+l12—-3-1Y4
= 56-860mM*
X' =8 —yem Ay = R+ Y Aa= Ur
= 3 aTr
=9-333um = 0+8UR ¢
L = X+ Ay - A3
A
f’)—(; = 6-298 cro |
H' = ""(';“' = Bcl{) (\53 v (; o VY *‘.l, B b5 {,‘i_\ o0 MEAE N
2 3 YOI

U = Ol LAy uy e flay g

r'a

s O . \ ?
-[-1.5 mop «Jor e !l*i

- www.Jntuftastupdates.com



A R - W

ool
N Y g reen j00m xi2cm ot @ vrectangulor
7. %om a r‘:ctarq".ﬁ larning ABCO 100T J

e | e
=2 ) - r 38 103 .
w s '[‘—” z ‘LF."JJ : L J 3
N B 1#({‘)‘!‘-"‘:("} 15 (UL g5 &nv
wie o7 ot e .
| #15 VJ
.2 ]
- ® ,v,nsgmrr,_x.rmm
-~ e pr: S b J
A -’Usgivsn Yo antoy

50 parls
5 e

%; = 12 _pem Y, = 2+ Y
2 2

=udm

1
PPPPPPPPIIPPINORROA G

Y = H8—MY,

e A 5 ST LA :

*

M
e
il = Fi

¢

El
i
4

www.Jntufastupdates.com 18



N A

/

UV U UV U UJdUuuddu vy uvww b b

Q. Mind  Centve oj— 3m\ﬁ¥\j
below

A gfuen section s ur'\ajmme‘h?cal

ot the comPerHOQ jt'ﬁu're. Si\len

b
F S
ard divided into 6 parls I
G
@
2. E*ahf angle tiongle o Betatny
vea oj-fart'@ Arsgsh /O @ @gamen o
. Lty o
="9T % 8 xy K L”Cm b BCM Som —*% *
:lbtml | | | .
2. Eecfarglc
“rea of foﬂ“@ Ay = 6XB |

=4gcm*-

e

3. 6quarc '

ﬁren oj" Part@ Ag ax.8

=uern”
q' cSquarc
=pucm®™

5. Semiclycle v' _
Aveo oj. .Pad_ @ As :_7%71_

r-,...,.x(\,!') - D2’
P

6. Q@ uater civele”
HArea of jx:v'{‘ ® A

= ,'{I",‘x\ '

e 12, Shornt”

&

Total areo A = Ay 4 Ba & My

. i
e 12% 805 ¢ fy

) Piw L3

www.Jntufastupdates.com 19



. b, =3 Ay = 6 Yy = B 16
3 3 - - -
= l+ B2 CM - XCM = locm
qy = 6423+ 2 A5 = 6+ 31U +(L{-—‘£.>, Ao = 6% 3
o 3T S
| % t L] "1
E = 1BCM = 20. 302CM ;10@0
| " | |
- K2 AR% A AUy - A —As A5 ~ HeXé 5
: Sz
L*lf-&x o A : -l
A
L =0-515um
A ‘
d =8 = 66w 4, = 8 Yy = 8
: 3 ' 2 2
< =yaom = Yo
Yy . = & Us- = - Ye
w Rl il am
. = SHCH = 6.804 M = 1698 0o
T = MY, +Pads tAUdy —0 1Y) — Asls = Bele
; | A .
r‘g = 3.99um :
ad 5 S

W Locdle the centried or the shaded area as shown in

-j{g 2 belouo

» ™ ‘oﬁ\n‘\ i
A. gfugn secton s unsgmmﬂ"\cal e T
A
and dtuided. o w fov‘h g
' i
L@
1. Rectongle o N
:“ ¢ "’t '\;
A Ay = MO 20 * AW A
e Of @ ! . JL, ,}. o -
‘ = ] 200mm? ¥ g s

www.Jntufastupdates.com

o

VY'Y

SO A

L
i
i Biwege

NG

20



£ -

{t‘.rmz {:.;YC!C

- o X
“hrea @“"O o, W eV :
. = 1T %100
9.
~\53enm
n, Recinngle .
—Areo Oj‘ @ Ag = aOXP-O .
=600M™M
. lriangle
~frea oj—@ @q~_-,x 10X 20
= 100MmMm >
. “Total aea A = A~ Ay Az — B
— 1200 — 16F +600— 100
L = LISH3 MM
Yy = 80 =ismm . Y, = ur_ = UXI0

S 8-31u)

=4 24yymmm

Ua = 30130 Yy = 60+ & w10
2 4 )
=45 MM

=BG 66

G = MY — Ay sy - AuYy

-0

[G = 25.060mm]

—

www.Jntufastupdates.com 21



od area as &hown 0

Ly
&. Locale the centriod jof the . shad
¥
—Hqure T
1. Glven section [ u_nésmmﬁ“cﬁca’ \‘a;uc:m
|
and, divided {nto H pa i q= m@nc_ | J:*C
migacho ‘?9’—63%3* S
7
7. Rectangle : '
3 ® ,@ ! Ycm
+ @ A = 23%12 LIy,
74veooffaf@! ,ﬁ%ge;ﬁ*ﬂ

= 216cm™*
S . Lualer circe
ﬁrca of fad' @ APv - T"(
= ’T'”xq = 12.56cm™
«
3. Square
Ahea @L"qu‘ @ 145 uxy
: E l&cm
H. E:‘ghf dng [e 'tﬁ'arglﬁ' |
';A-red of Parf‘ @ Ay = Lxuxy

=gcmt

lotal avea A = - A - A3 - Ay
= 216 -~ [R.5b~ 16 -8

A = 239. H3y em -

let
- o ’ P ¥ | . & oh;
X' - ,"'3 - JJ’B‘C,'T} 'r: & var! bisiN q}a {\)xz“givwf"}%
J_ %
o = U464+ My s b rudgg txd
. ¥ -
= | &I 2 ol BEE ooy

www.Jntufastupdates.com 22

2096660600000 00000QQCQCCQCCTFPF S



T

2 e—————l
o= 11.6910m

i ! - LM ':S = ur -1 éq:iCm , 83 = u? = 2CmMm
“ EY
U
'A — {
gy= 12— L
= 10. 6T7CM

G- oy, — Al — Pala— F’U‘;lu

A

ﬁ = 8. 5:54(.1)} :

15. Asocate the centriod of the shadeol area as shown in

figure ‘ | R
and. oltuided D Hfoﬂb -@
A=Y .

| A3 P ]%uﬂ H
ﬂo LS%UQYC o l'y:l.'lo-‘ Js N )

. . -

DO\’t A |- = 6%.6 o . o
Avrea o | @ _ i 5
=36

2. Right angle triangle

(" ‘ :
vea of part @ pp= X 6%3

. Quatevcucle

o ST = =qem >
Tveo of part @puy
° hd le
3. B cﬂk{‘ angle triang | o
| at @ Ag= S xb%3 T
“Hvea oj/ P = .
zQQWf‘

www.Jntufastupdates.com 23



A . Given éec:hor\ \sumjmmeﬁxcql ana!

. Quadvaﬁc civele °

—— !
'\"€~1i Qayea f“ = ‘\, b Q: —_— 1y - D‘*u

Q = 30.935¢M .
5 = (‘ —~
Y rullk -T-100 73 =3 =1mM
- 3
2y :"?b-— -b% =g m 'Xq =6-Uur =d.J2TM
vd i

o Q«BH-'QD.HL?F’@HA‘—-%BQ o
A

g = 2,.’104-(1\ .

—

H. Find ‘H’ae. co— @rdma'(‘es of the cen'fnod of 'ﬂwe area

> N

it afwided into &fa\_rtb

YR

'R Semt civcle

e of part @ a %t ),

oy
’x \0 = |51 05CM

www.Jntufastupdates.com 24



“tmiaal avea H = H—Hao

31

1) = 8.489CM

= = Ny =l
= A = B

A

“ 2,05 x\0
= = g.ugaxal” .

\5:]—‘»05_ :

cc)
it

www.Jntufastupdates.com

25



15 @eiermine the co-odinates of the ¢-§ ©f the plane areq

% Lo |
J
with '!"j{'!-"‘.ﬂ(c 4o the oxes shown in —jzsu\rf:- Take X=uomm

- Given secltion s Ls unsyromehicol N
ard T4 T2 diuided Tnto Efodb I e
- ® lk A
- ng, [ B ""\ 65‘ !
1 *{onae "’__-ql - io
“hea of part @ A= xi2 @ |
=6
1
. : @l 1
2. Semicivcle ¥ I
2% ° 8% ux

Hreo of art @ Ay =gxrt
( J> 2
= 25. 12 emt

3. ‘Sctuare
Vireo oj' faﬁ@ 93_qqux
' =6 cm
Y. cluaru c,zrde

- vea of LPQ’* C) ﬂq = 77"><q'x

| - | zJﬁ-SéXcmL
5. Pight angle riangle |

—hrea oj—jxlrf‘ ® A5 = LxexxuX

= tD.%

= 126. 301 2*mm*

3 ‘ PR
Ay = 2%+ 8L =6x  yE UK F6ut (ux -
Y 37
= 12302 %

www.Jntufastupdates.com 26



ur ) ¢ Ty
= 31T . |
— ux
Yy = 12— Yl 45 T 3T E
31 e
Ys =1-333%
= 10. 3022 . . |

- — AyYy -t AsYs
H = Q\‘-‘-‘!l.*‘ Qn.\jb_"‘/i&_%a_,_ ——— ,._-

o

—

| 9 = 5. 616% |
16. Locdle the centrold -jor the 6hode§i QV?

’ﬁaufc. u

a. e 33\1'60‘ sec

o as shown 0
. Yy
¥

A
o 1
on Ts, symmetical -

about ej—mt\'b oM
(1N
' -~
1. Tﬁrfamalc . |
o uem
Y

iea Oj' part @ A= L-xbxh
‘- e o=

—3:—7(874\9—

= URCML‘

www.Jntufastupdates.com 27



Y - Y — Y,
P

-_—

9 = uxUR — 12.569%xY

ig! _ : : 35. q36\:-' ‘

—

E:HC’N) y L]

1%. LOpaTé centiods —j—ov the ghddc& area shown n j{gw‘e’

4. Given sectlon S romMehd
1ot g 2ction fs unsymmnetvical

ox 9ndcan split up tle & ports

\i,y Q‘Tﬁongle R * ’
ﬁreqej'.vpar't@ A = L % 60x50 ‘ ’

= 160D MMm>”

www.Jntufastupdates.com 28



Y,

ot part () Ay = 60x 80
= 2 §oomm* -
r Semicivcle
Fheo c‘j~ fwcn“*f @ Az = _‘{T_ﬁ\_f
L LM C)Q)L
= B2gMmM* |
H, Sernt circle 5. Semicircle
e - = yign
2 2
=628Mm - | = a3mm* “8-
Total area A = A, - A - Az~ A +As
xl ~ 55Q ‘ Ao = @9, ‘ 'Xe) = LID =t Q-O»"._CA'QD_@
T I 18.
=le.e6rom . oMM = 51, 50FMM )
, i | N .
Ay = HOERO+UZO)  ox = YO+ RO + ul(80)
= 6R:4q R mm . = TR.T32mm antl
' s .
A _ AL - AL~ AaXy — AY Xy +AgA- ,
' Ve

-

= -3800 (16 66) + 3600(50) — 60.8(51.50F) — 628(68-4q1)

X = . , I
rESF |

. .r)t = \{g.CIQ'YSmM

www.Jntufastupdates.com

4 3 (me1’)

ot



Yy = 60 <
) 2
= JomMmm
ree T = 20MmMm

= 60
U, - 10+ M0 5 - .

bl'\! - \)+ T ld -

=3z0Mmm =M

Y ooy + Yy, — Payy — AuYy thsYs

H
~(1500) (R0) + 3600 (30) —628 (230) — 62.8(z0) + U3 (8?)

.

Y =
2257

19 = 36.64s5ammM
18. Locale the ce&try’oof -jo'r the shaded. area as shown
?.ﬂ .j—iaufc ‘ ‘

X; (_‘}'i\!f’ﬁ Sedioﬂ s un @mm&ﬁmj'
~anol can Sj)l.\:t‘.uf into f-fj;mr{—é '

s Tn'ang le

ﬁg@ oj- fart @A .—_—'l;.gqxg

= Sb.c.m"‘
s Recbnalt
Avea of part @ Ax = dxb
' = [0xp g
= B 80Cm-

www.Jntufastupdates.com 30



5. th{)ﬂalc

“hea o’j’ fm'f‘ @ Ag= Lxux:8
i a

= 36(.'7)1’

n. Cucle

Area Oj‘” J)o\"f’ @ Ay =T
= Tr(‘-!_),_

=50. 56
Total Avea = A, +Ay - Ag-ay

= E80+ 56~ 80-R66- 56
= BRA.Toem™

M= "b"s—q— ‘ = 19 o, = 0+ . | Ay = 2+ (U-Yxt
=1-33Cm =60m = 133 oM - 4+3015
. ‘ 96_'1;.-&'%13 - U QUD(H o
0 | o T : ) .
‘ | A
g‘ = h = ?—_'8' lda—s ——8 \53 = 18 ‘:‘L‘ = ‘61\(3
:—3— -3 . 2 >
| e 2w
Q. 3% 0N =14 =9« 2330 - e 0lm
A4, + Pala- n“d‘"‘mﬁﬁ}_ﬁ&!
q = =¥

www.Jntufastupdates.com 31

.



a (3 .i, . 1!‘; e Y/} D
rerrhe ot ’11131'”1} C“E !Oﬂf’} VES by ua quﬂ n"e-th "(

W N J

We know 5 = A =P Ay + AaXa . D)
FaN
and
-‘.':}j 'Q‘ul 5= Ql‘dl“‘gé‘da ..... °
[

where

“ = At QL—}-Q&* B

1 g .
the above eqt_ahoné can be woritten as
. 8
3 = =AX | e

=067

— sAidi
and. Y = S5

x
By tnteqrating 7 = %_;ﬁgﬂ_a
5= Jgse
d®
wohere J.oé‘dn:éarx;'
J‘j e = £.ay;
Cenfvaﬁ M eane a [ing
3

he certve oj qrowdj oj a line cohich may be

6’magh‘f Lov) curve maljbe, obtained bg o(nwdmﬂ “the
ltne- Tnto a LOYSE’/ no:»

cEE b OJ‘ 5mCL(.l leng‘t“m as shown
m j’?aure ;

www.Jntufastupdates.com 32



- ) K . . /_\3
The centre Oj’ 3mu‘g-bj of a line s by rejalocma ola blj A-Ure
dt

' \Cnc]‘
— *
= Jxe o o
Jc}L : by
g = jg*dL AL
jdL
‘ i | t ‘ ‘ hdu S
where %™ dlistance ol centre of qrauity of lengt Su

m ON axis
on [ lenath AL
* - ditstance 0—5' centre o-j- gra th'j oj— end

«j—mm OX Cl?us
‘ 5 oion can be
gj‘ ’the (fres are stren(jth 'tfneﬂ ﬁ‘ﬁ alpove €qY Cor

- Hote
Uon-t‘cen oS T -

5 'X +___-
% ,ngt,&‘:ﬁ%_i._,

—
—

Y

- bileial S

e

g = L+ L TSR
. L;'\‘l.g_"\fl_s

Hiokleros

 Oeteyrmine the co-ovdindles of centre e:g qravity @ f
the. area AoB. 9f the. curve OB vefrcraen!‘- the ﬂ**
Of‘PaYabOLOL 'giuen. by Y= kx:. gn which &0 = dunila,

ABcdunits.

www.Jntufastupdates.com 33



e vouation f.’!l‘ ]'ijn(.ﬂffj fe] o
’ ' . L

o) hy

l‘! w2 KA &7

length of 0f punts =%

lerglhy of AB= aunits =Yy

{uly,?{ih)ﬁng 15Y yalues in @

by e Y(f)) .

o
Ks 5 |
a substituling k- value 0 equation @
U = __]}___,‘)« |
L J 9 e
2 = C]ﬂ =
Rt (T | "
v be ]

Consider o vevtical stip of height Yy and. with dx s
thickneas as  Shown! T -_fns ’fP)e ayeo oj- the - .5t‘rtj>
' dA = dgxq

distonce of certbve: o L]row-lg crj area. dA, from yaxis

dp=x% ' ” K
' distonce oj Ceot‘m o} gvourhj Oj area dA jwom yaxis
=Y/ .
Let o
o % = distance. of centre. of Smud\j of total area
) AoG I'mm Hax[:
ton w
Tj = dm'tnncr:. ()! cerye, o i
' A Qavtty of datal v
; | . YI0MR, vorn axis j J ] of votul &g
ZARLLLS
Jan

www.Jntufastupdates.com 34



£

¢ G

¥

“

/

U UQY@eUUUUUULU UG Y

|
|

|
!

I B B
B S S

a

www.Jntufastupdates.com

35



; 1 (28 ,
W, s § e}
12 A b2 L& Jo
) - . T e
- ‘, _%——\5‘1;3 © )
a | Y C3Jo
0 .
q 1555. >
B S oot
6> T
Wg T

irleguation method N |
o ?S&J‘%’j,@’ e W Y

The 'j’l’ﬂure 5hou36 a rectanﬁu o At —

section ABCD f’vaumj wtdt‘h B’ and

de,ffh d

| Sy |
Considler Yéci‘anjulot‘r t:lcmcnfavj © ¢

éJrYLjD Oj’ ﬁ'\'CknC55 dfj” od‘ a dus‘tanCC \3 j‘rom the axis "ox’

.-LCJC = “read Of‘ rcctanﬁu ar clcmentouy é’cnf)
. dfr = bXdEf
Momcnt oj-“(’hc area dA about axis Ox% = dA * Y
= bxdy *Y
“The momen t of_ cohole. areor about axts o £ oblad

= integrating the akoue equection ioith the limits
‘0’ +to 'd’ o d

gy = b Jyay

www.Jntufastupdates.com 36



bxd

Lﬁ {‘ lj dléthCC Oj— "d\C cen {‘YO LOL Oj‘ ﬁjﬁ YCC.-tQ VHU

section j’rom cmuf) o] &

®.

I\Aoment j total orcq, .Axg

f}ciuaﬁnj ccl” 5 @ & @ we ae‘t

dl-
ij =
Tz bdt = Hdh L
J 2@ 2 Bxd”
= &
Ej o

' . 3
[ U H e daor elementary o
Stvilarly  considering a  ver tcal ‘ILC{CI")\(]L c

¥

Vet i AN LA
4 f ;(‘A o {h(’,". ax
OJL thickness “dx" at a dwsiamc- qj f
(L)C“l? dAa = 'H'CQ Oj \Jey® él(‘a \(‘(,tﬂl\ﬂ(ll\\\

dA = dxadx

o

e lemen tayy S0y

www.Jntufastupdates.com 37

L



" T ~ ¢ ™
& OY =2l ¥
“¥ g ) | k')(:\"»l b ;‘l A
. o . AL
— AxdxxX
; - d~+~T
L e DY axis B CbLGtﬂCd
: et of whole area QDOUL =T C
- gy T i dl P, % N \ 1
: . et 3l tmit tob
eal OJ“'P-C cotth Tne bl N
, - 4. aboue equation
~ Iyi3L iﬁ-«? LY l
J
o b ¥
-~ | da dx
b oy
o £
' A F B,\
| o]
= d J % dx d
0
. // R\

rara O R

Let A4 = veq oj'“r:c%anjulav 6@@%?00

b N i R

Y B d
A= j dan.
0 "
b b gl . o
‘szXd'l - =} dJ de‘ Wi ihd e 2
O ' 0) ‘

 z d[“J§
A = dxb

Let % = distance oj centroid

of the vectan 3ulav sec Hon
T’Om a:)('(pb “W ) . -

e

n} ' Nlomen‘f Oj "h)tal area :. A Xi

(o . (EC]uar{—mﬁ eclns- @cp@ wé f‘]ﬁf
n‘J '

@

AL = di?
RES

o

www.Jntufastupdates.com 38

O\



Y
. ")LL‘*SL’?Q:
2. Civeular section: ] édg |
[ t 'H radius , g 2 %
Cor;f)«,dmgv a Cw(_uLﬂY sectnon # K
\ \ con .
'R” with "0” as cenhre,the eciuahov N
. . a ‘
DJ the civcle 115 x"—#j*:g » "
° ) : a' . [§¢ ot ’t
Considey @ recfomﬂu[ow clementawy 6h1f Oj th\ckncssé dy’at  ax
| £ N VA Or v
0. distance @L “gj”. j'rom the axis "Ox" “lhe. avea f ,
elemen tomj é‘m’f da = 2xx dj - @ v |
| u . - e ° _ N ) »
/\/\omcr\% Oj’ this area dﬁ"_qbout o = axts = | dA*Y

:. :zz.%jvtd‘j ‘ » [ but —jrom'ect” q;tfytle M
. . IX}_% L: R)._ !
gy )

=

- A

_ s
A ] . L be obtamnea

Moment of total area 'A” about * axis ot pla

L% Hom

A : y +the Imt
bﬂfnkﬁrahnj the aboue eczua’aon betoeen

D-U. U VU U U VU U e @ vV ¥ ¥ & "

x
:
N

-R 4o + R
' ' ‘ R
. Mormnent _Oj— ‘Area about x—axis = Jl R;j_‘g‘!_ Ly
-R
R
° - J_J (—;\)j:_;ll * “’ 5 (,‘i"
“P

www.Jntufastupdates.com

39



M

= -2 - -
2 lo-0] =0
éfmi(orly bj conéideﬂ'nﬁ a vertical rcctanjulev 6h£J3 Oj'
thickness “dx" 4+ a distance ‘\‘X”j—mm the "oV "axis- The
_avea oj- clcmenfarj <5ijs da = 2y e dn ———@
‘Moment OJL this Qreol dF) about \Yamf; = dAXX
:Q_j YdH xxn
= 2{pi 'i’—xd%X')@
Momer)’r oj' Tﬁﬁ fO'tOL(. area ‘A" 4bout
Db’tamed btj m{egro(-hnj

(&

oY anis will be

the. aboxm eciuaf'lor)
setwoeen the Limits ‘L p* +o ’fR

"o Moment oj “rea. A about Y-a 0
- R

EJN 21-5;1 % X wdn
R
R

= 2J (Qi.:jz A xdX

—R

)
~

. J (Rr-y?) e xoxx ax
..,fp

14
‘

=3 [FEp g
‘ 2.

www.J ntufastupdates.com

40



- -2 (p-0O .
= 3,L )

= )

P n & ’ —J

Lc’( A = distance cd‘ Ce tre of 3@\/"“1 /

\jaws
Nlomerﬁ OJL —to’cal orea = ArL e
. A a =0
x =0

3. Gight—angledriongle

www.Jntufastupdates.com



'honzon'ﬁa[ lmc | ong

‘ m\;o\u&on:
ngj’u"[’ W(x) tov) 763;‘2‘ Q,j e oA

| ubion (& € ual
fhe area oj a swface of vevolutio 9

£rnes The distance
to the Leﬂg‘t‘n oJL the encvahncj cunve s tm

travell ed b{j the centroid o_f the
the. 6quace 15 3emeYaTed

Froot : | | |
COY\éLdEY a ngh‘t an\c]led *l‘nanyle havmg

hwoc?‘fenuée as a es*fraaghi" t.ne, [ gcnerahﬂg.

auvve .

- Aoet uér{rfca[ tine a onj-“tj"’axr"s be i’macj‘z’nqrﬂ axie and

anfs as base vadius f‘{;‘@"“'

Qf it Yeuolue5 _ comjple‘tefy e, 0 'tD 360" about

Then +the hgpoknuse Y Wil aenera?fe the auxfgn
Of‘ reuoluhoﬂ cone s obtained.

&

55 dﬂ z 27TAX dL

Jde =famade

A = zrra._] | t

www.Jntufastupdates.com 42

Senera’aﬂﬂ cuvve while



D ' e o
Zappys theorem (Mutolume” of revolution

L
The  volume of a bod3 t# revolutton ‘ts gciual o The
fjc""c"aﬁnj area times the distance travelled bf] the centrolo
Oj' the area while the body’ jg, f]er?f"Q‘de")

Roof:
Comstdev an elemenfal area(dn) Uf

fhe area A gcnerafeé a_volume CdU)

when Yauolue. about fjvaxns

(-]

. du = dﬂ w2l

(=]

gﬂ{cgra-hnj -the. aboue. ecluaﬁon bﬂ 3wcn areg

Jdv = Jdmcﬂrx

- '.fv: 2GR |

4

& woheve N
‘ | 9(Q = dté’tancc Oj cmhe Oj CJmmflj O’f area \51.,-:

Og a?(_fu

www.Jntufastupdates.com 43





