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First Semester B.E./B.Tech, Degree Examination, Jan./Feb. 2023

Introduction to Civil Engineering
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question Srom each module.
2 M Marks, L2 Bloowm's level , C: Course outcomes.

L NES. Modulc - I
Q.1 "a. Explainbr lcﬂy civil Lm,lmum;:, dlbblpllllt\

B

b List the qualitics of g good building stone.

OR
Q.2  Exphain the following: ~— 10| L1) CO1.
(1) Reinforced Cement Concrete (RCC) !
| (1) Pre-Stressed Concrete (PSC)
(1i1) Construction Chemicals

|
|

F
'f b. Explain different types of foundations, bricfly. I 10| L1 COIJ
L_*MO(IUJ_Q-_Z, _ ‘
Q.3 ' a. | Explain concept of (i) Smart city (i) Clean city 10 | L1 ' COZ],
| |
1 t b. | Explain management of (i) Urban air pollution (i) Solid wasle J 10 | L1 ' CO2 I
] OR T —
1 Q4 [a. " Explain: (i) Energy Cfficient Buildings 10 L1 | CO2 |
i j (ii) Temperature Control in Buildings }
\ [ b. [ Explain: (i) Sccu_rily System (ii) Smart Buildings 10| L1 | CO2 j
o Module - 3 ‘
Q.5 f a. | Explain classification of force system with neat sketches. 10| L1 I C(F!

b.  Determine magnitude and direction of “P” for the system shown in | 10 L3 CO3I
; Fig.Q5(b). Four coplanar forces acting at a point. One of the forces is
unknown The resultant has a magnitude of 500 N and is acting along

N , !

| X-axis.
| r |
‘ 200 ™
| P v
| 6 f‘\‘ A)A.S
1 . 30; ;‘ vﬁaéoor“
500 N
- |
Fig.Q5(
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: OR
Q.6 yi a. Statc and prove Vargnon's theorem of moments.

10' L3 (:03.

T
l
2l
1 _\ | . : o with | 10 | L3 CO?"
~ Th.  Find the magnitude, direction and position ol the resultant force J[ |
i
100 N \

| respect to pomt "A as shown in Fig.Qo(b). \ ’

} ‘
‘% .Q.OD N 100 Nlm ; i
V. T |
®;‘~ M Im,__,_.,.", Am || osm }
P
Fig.Q6(b)
Module - 4 : :
Q.7 a. Explain the following terms: 10 L1 CO4
(1) Centroid (i1) Axis of symmetry (iii) Axis of reference ‘

(iv) Centroidial axis (v) Centre of gravity

b. Determine the centroid of the Fig.Q7(b) shown below:

|
|
10 | L1 K CO4
86 mm ! ‘I
B | 10 2m P
T |
B |
' 24. Mm '
| i
25 ;
Fig.Q7(b) 1
- - ~__OR - |
Q.8 "a. | Prove that for a semicircle Y =‘;—R. ‘ 10 L1 CO4
i | s

| i 1
|
|

b. | Determine the centroid of area shown in Fig.Q8(b) -

: TH L1 COo4’
W | |
- \\\.
A"
B0 mm | BommM | ﬁ)(
Fig.Q8(b) TN
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Module 5

QQ‘ a. State and prove parallel axis thearem, 10 LI C05

o b. Determine moment of mertin about horizontal centrondal axis for the 10 1,2 €05
Fig. QU
— %0 wmm

A

100 mw)

20 M)

-

2.0 mw)
Fig.Q9(b)

OR
Q.10 a. Derive the moment of inertia equation for a rectangle.

10 L1 CO5

b. Determine the moment of incrtia of the section shown in Fig.Q10(b) with 10 L2 CO5
respect 10 horizontal to horizontal centroidal axis (Ixx).
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B o » .-.. » 8 i T
Jof3
e



To¥y | Fe. - A0a3s
"\ TR oDuCTION . C \ ENb\\ EEQN
IR 8 N NEERL
4 i ln (ﬁEscmo«ﬂ) Mo

Q1o Explatn ey CoNi e(\a\neenroﬂa et pltes
—7 *Stsuctusal m\&mm"na

*Q\eo teahmical en&nuﬂna

*ﬁ"gcms\m'x oS00 enaa f\eer"m&

*Ealivon oen) 2R Qﬂeqé’«na

2 ConSasuckon Qjﬁoeeﬂﬁa

*\lotex so2ouscel ond °ﬂf“°ao’60~r> Qm&?neequﬂa

\. Stsvuctusal eﬂ%qﬁee{o_&g |
SXsucto sal Qnaloeew?«% %2 contermed WM  Yhe anal 9

ana C\GSO&B o} NovGous COWPONenta ol o Uxuctoe o

‘e Poegivle bmsces Aot axe  Covln on Qt- We G~
Q\n\lo\\seﬁ' \d@nh’b\&?ﬁ ‘e \0oAl whWdn ack upon O ‘;
Qavochove Qod  ¥he ‘bosceﬁ‘ ond  24vesced  aWich  anRge
e e Skeugdure due 4o hote loads, and Mnen
C)\eg?éﬁo\qa ahe  Shsucduve O Suaeyssbu\lﬂ UPPOT andl

{0

®eS0ay Anose \ood2 .

Ro

%eotechmm\ Coqlneesit '
Bu  Stsuctose?  bonte YO t\m\\d \)vranSbe'r “he \ood OCbﬁ

00 dhom A0 2% ox Covin Sabe\&_ dhencte , Q) Decomes ‘

etention Apv o (W endoeer 4D Progeriy Yewespgode

22\ and dectde dhne gabe \Dod  dnad con ‘e %grseaci Or)

Ahe S, A

: B 2

5_1}0\@3\)05‘(&\—\00 G/na ﬂeenﬂ( Vo | /
fox  ne %«ow\h of O fakPn, dhe AsaNLQUSTER 0V ’D“C‘"

,9(3 oS 00 \m?m\roq‘r ey Ssamenty . V) 82 comterned

W Drovissoo 'bb Sq.bg S eConpmie _Coranrnu cano 0 300'\'.

|
i




dne woNereny o}, 'X’QD?\E A a&&dsﬁ I

“‘\. B\\l?roc\ﬁm\'u\ %ﬁﬂeep‘oa

Eoivonmenyo e_o@nee'ﬂva deale (0¥ Ybe Qody df
go?P\d 0J0 Potorie pooXers YO Yoe ?eo‘)\e , dlegpotal ob
?m?ex\a Aseoded wedte | 2 Corswol ob e oﬁmm\-a\

Porutson. ,

5 | ConaXsucoo en&qmﬁ;ﬁ
Congmsuctnn '\'tchno\o&a Q o\ves gwda 00 metsods

oy Co® crrotton  00d Coo3FucHon 'equ”\'?men*s ok ‘

Congiwu et 00 ‘

-boc‘?\"\ toke Qo ebb*c?-&ﬂ and  etzonorit

Puoceages.

¢ \LWlakex selousCe & o\hcqggy\-sof) QD&QQM(Q(\&
The TC pasemeny  Ofy uokes Qo (I¥es  Ho™ dowesric
QoA u eriel 02 con¥nuouti Qﬂcm:a_q".ﬂ.'

?U-(‘)an_ OJ\A bo'\’
o\20 oeed w ooy bo‘ ogﬁw\e\u-{e-

Ru-so aseas
Ao 18sk Abe quotites  Op Spod bddtog  SF0e
QuoB¥ises 0} Aood b aton Stooe -
Ane oo e Moty Qole O

“Nne B«sena&n o‘D

\ood O oNes COFS O \0ed -

€« SAwe ¥ —
~seQ’Sx e 0&?‘)\& “a
CSxone

A weswer oW

w« ol 8n all c@ra®e

P NVidg &’Fat& 3
AeaisuessN e ebbeofs.

Abe oxuso)

*x Du ab"'\?% @

Coﬁdq‘r’\o"": o
%Weom&oh(‘e -‘(“\Q OVQGG'KC\nCQ Ob Qyooe Paalvisly e
.
o HetSC 0({_\, COO\A %o BNy uliie ’KQq‘uQKQmQ;)'\" Ob ?o\ggb
Qe %
% .\»\?‘;,‘/
o

»

x .,Howdf\egs & *Dughmess e alnpu'd . eno ua\) Qw0 NQq
a ho'sd X wlAoS roond o\ The axgesses Q\??P\Qd dvue

(€N 9} ‘
\oadls S, & \ood Oﬁ .SU?@'BSQTUC‘\'UK




e .

Qao. EX\)\oPm Ahe fbo\\ow‘?
e Qe‘{r\t?»sc.:d. Cernent (Concxele (Qcc)

T Pwe - awected Conewele CQSC)
Wy Congwocon Chemica\l.

7 ;? Qeq“sooﬂed CemenY Conewele (QCC)
\Qeqs\boned Conenele | A whHRh  Sreel @ embedded Qa
2oy O TOONDRY *‘r\\or\ dhe Awo wotextale  gap rogethe~
l

Qo weatedng  {PTees

W Pyo - Swetsed Coacsete <QSC>
- Duegrvetted  Comenele I8 0 }Pww Oy Comcvele  Oged %o

onsiocenon. Tr 82 SubSvommolly t ?*@S‘WQS’Se& C(_om?”“gsq:!)
;dué’»n& Woéu@oa,qﬁ Q. YOONDRY ok SkwwenQthend RV

Q&oﬁ‘\gt Yena\e JDDXCGS Lomich  wW\ exley whren Q0 Qentice

Wiy ConSisucton  Chemiitole.

ConQsuCHD Chemitale Ose ohemltals \O

bmsmn\o'\?ong vl
WR ¥ mogcwnd odesRal8, Cement | Conevete v oymex

Concitneon wWa¥erRale ox e  Hrime SN Coo2MuSon %o
hold  Yhe cCongisuedtion  @atestall f\'o%e«\he»r.

Moaxr COnRArueon herm@\@  oxe USd ol \Gorx&m‘?ﬂ&
fQ%ﬂ’\S eres 0% Sbn‘oace P P\ o6/ COO&’M)& ¥ OX ,
ETQQa\‘S WoteRol?  and 92 0\80 SN 03 o toolfey ool
- Crexmsto

L,
\ape_g ob ConIRrua3oD Coermiale |

f* Cooere¥e  Yord omese >

‘>\~‘ ProreatiNe & Decowvoie Coohm% . | : ' 1\
x. Coaenete Codng 0y
| X E?ox y (oo 09 =t
)(\‘

\/\\)q\"e“r ’\5 roo?;qs Che“"""QQ\Q




Qab .

t)‘?\&(’\ﬁ d‘lbb%m‘r (\&P(’S O)D \—)oone\a’c‘jgms ,MbY‘iciD\Ld.
bqttfmm’ Ty pes 0)0 WU\Q‘AO@(;O“_S VSed Qn Congisuctons o

'\>° Snae\\ow b)un&cr\"mﬁ

& . Qcolaved {Po¥RR

x. Cowdfoed vv’ﬁﬁa

& 8% fpundadon

A, Qab\ o¥ <ok )Doun&cf\'iv\'\-

it (Dee? ﬁmf\éaﬁom
x. Ple fpundasson
4. Dxelled Shapre.

X Teo \ated boo Ang - Tx Qe e oLt CoraTno™® ’\—\d Pe o)D
fbou«oam%oo Wled  HO™ qu‘a\qﬂg ConSAcLCA; 0N . e boundaksoq
i i

'qa consvcted HOT & go_“&[e colomn and aleo  colled as
Pod  fpundatoo

% ComSned boo’ﬁna _ 3% % cCongisucttd when WD OF U
jCc)\umns ase ¢loge e»ougn . Me®s Rao\oded boor\%ﬁal oNexlap
eacky  O¥vor -

BN 3’(5“? boohﬁas. — Sp“aqw‘ «boo)ﬁg)a_g ov P 3000%063 Baty
Jhote (ohote bose S widew 4hen o dypicol \pad ~ \oeaxing

e\l ,bouﬂéa«\%oﬂns . o

A. QoB\ 0t Tax b@undar\%omg ~ hece Qe "f&pe Ob bounéaﬂ\"m <
Wds 0 3pwod  aCwLs  ¥he e a~ea o}, e boﬁﬁfﬂa\}

Yo Qoppord ‘Oea‘\lé ersuciosol  \padg Y™ colom n e 2 alle .

,\c "P"\\e boo\'ﬁm\%m— 3 %2 a '\'%PQ ojo dfeP bgun;\oub"t)v T} NIV Y
e wed o "Woﬂsb%' “79“\‘6 \Dad S o™  Ahe atsvchor 40 o

Lhoxd TOUA Svata udh  deep ‘below FHe 8«00\-36. \erel,

\0




Q3o

E“:.,x\s\o"?n Conycep' U | ( Q k4 ' N fleae €Y
« (’({))\ ?) _)"V)O"\ (’3)\1 o7, o L

\ A («3) Clean Cxhy

P ook GWQ e o *teﬁmn\oa".m\\g

V<el dqbbmm'r rpes 0% Q\QQJTD'I‘;‘;#
Cco\lect gpec?b'.c doYo . qﬁbomaf\iov

A=)

% Loy (Y -
4 A

modexs  YThan  O%eo ook

wothodes  and Qentosl AO
%Oﬁﬂed )D"SO’N) (\'\'\Q'\ &OYO‘ Q£ Ude 40 Tﬂo“aﬁe afcet S,

wegoustes ONA Qowntices be‘{c"\mﬂﬂ&‘@qn <RfowD , thar doYe

0q tweed A0 [Spuoite OPesohHOnL  acxoLs e dﬁ%-

hge Qocludes dovo covecked oo C3gees , deviteS

oggets ok RS ptoceﬂgod ond ono\&‘ledé

bu"’dd?m&g ond
mcmou&e \h’abb';c ond (’Vcong‘)o—do’éon

40 YNOTRAOY and

?\oms \ vuBHInes , Lootens gv\?v\d ne\—wox\‘xs}

%, O¥nex Commuﬁkﬁ)’é Qe x\ites

. 57ra
D C‘%'a Aot 18 b’o’ee o™ Polluson \
= {0

‘°\'\>' Clea® C‘f\*& -
Porb  dhege Aes™S ONC se\abB\e

ond  CoNWEOD ooy Q\Q&Y@c\at\\'Oﬂ

Qe ooduve . B @nf\t& Moot hod 00N Nse0Q
pat oe \6«ee JDnom enixo 0 Menyo @mb\emg od

¥aan ool Aoy

o\\ oNex
Ase o8 help 0 ‘)\W‘\)\d Yne ol ond  mMolayoln  he C%de
0)0 crfuYe .

,‘ o, @ LD o\ur o0 d B
| Uheo Ay A Yoph fpee o SoMv and \vduous

9%  odsocke  doe aXlenro o} Aov et
dhe \es oy are CoMzene.

ood  \3®iove ond

CoxnL O \)mﬁ‘?\(son’ﬁ place 30




Q3b.| Exploto mho&emm\' osD Y Lsbos od¥ PONLHBOO  ond
%Ry Sold woate .

—7 [3% Osbon o PowwoPod — W quatty monuaemm* oy
oy Yhe @xegeww{mﬂ Ob enNis0 OroenTal ovoo\\\-a b‘d \)‘\regc«r‘a\s.:\j
Whe olewonce  degyee ol PONUBOD 1 leoNing Qx40 Ine \ocol
auth o iRe? and  polloders o devtte and Smplewent
amson’ Yo engowe  Shot WRe Qepree o} polluLHEO |

oot be @xceeded . Uzvan Rs  PolwHon momo&em'\' Foerk

,bg-&, wsequises o mo\hd“?scq\o\°ﬂow(x3 appwoath ag well al

n R oY b x5 \Nate Qﬂa o'\lpmmen"ro\ e)m?p(‘ne,g
'R0 Ships™ § ¥ & |
‘ |
‘&ﬁy %o\"‘d \AO%YQ — go\“»d wosve moma&emeb—\ Foe (O\\Qkﬁh’j{

:(\'seo*%ﬁ% ond RepoBng o sol?d -ma¥estal  ghat Ss c:\°ng~sc\ea 5xa.

& o

temupte OF Dot Sewved R4e  Powpote o¥ W 0o \onges |

"Uﬁe—b\‘)\. TP pex ARepotal O muntcipal VA wadte

Caoo CwcoXe Uogonq\‘owd coec¥Fons | and  Shete cordlon

e Ao 4uss Con \@d 40 PoloBON Of envivowmens and
r\—/o ouroree¥S Ob dQSQOSQ.d\Q Aosnhe Ob 2o\td - wosetle /\\"r\”“ﬁe\

Emoﬁoaeme;* pxeSent ComPlex  FeahmiCal C)no\\enaeg \1




EXP\ORO (®) Er\ef&\a Ebb"\c?en\’ BUQ\cHnas ond
(3‘3\) (fem“)exo%'ﬂ Co w0\ %o E)\f\\&‘?nas.

% Bresau  epyFSent biadeqs — Do enexgl  efiesent
| Bt \690%3 c)bbor(g oo appropriale emivonmeny o habires
Xo0O ¥ s ol %U&\Q CONSLTOPYS O™ am wosmaa

N ene iy f‘r‘nerxtbk(& o x® MR 7&na ene At Co nlex\arson .

Ererqyy pticiency Qe 4he VS O}y leat encsyy %0 o

‘ngd%& fo  Penfp e Rawe opesakion a8 \ou‘%\dﬁ?ﬁas
e ener One R ey - TY - Shoovld be

Xps  Conlu %‘6 Jo'b A |

con® dexed dU"s‘\f*% Foe  ded®an -yoge ; ZeleatSom oh ;

|

Covatsocys oo Yookerold . congrruckhon  Puocets , and

OPesaXS 00 Of e oRdeq - xa

O,

%y Termperature  Contvol A0 bo"x\é"m%g — I @%de Ao

0080 X o’ n& gme\-d ’heo\‘m% ond Coo\"ma «\‘m\vero*vwrt-g;
C\\n‘aﬁ% Geoto Cbom&& Arroogh oo e oo - G\dd"\r‘ﬁox\o\h@

R e\pe O endovr %30‘\\‘*‘6 ond Combocr)r Omo'ﬂa r-\-h»;.
OcU,@omS- (Yem“?emof\’uﬂ Conro\ bow&es on  He ’V\‘Oﬂgi

»)B@““ o) Heak 25K 3n o b&\éﬁng 4o et \weep 9T oot

oc uoe™ - O RO Cociwo), fivar, the wooys reak QQO,/:CX
be Adsome wRACd  most be Qdmﬁﬁbﬁqcﬁ . (s




&P %cCU'zs?‘\’a Sas& (23D QenorY ~“§5U®) \él’m%g,
Coairol

Q4. E)ﬁp\oﬁ?n
— e bu"\\d?‘\a Qetus™ Y 00

meghamta

} %QCU"S (\—& ;. “ \'ap]
\ & ‘
(D‘ 00& CO‘) L 3(

gég&em Q% des‘%&nqob 4o Mo
O narallesong, Yo prodectsoy and ©gcape

aSSaul  0ond @,memacmc.é common*?c;;\'ion_

ano W\"\o“ Complexes

evoent QS Jﬁﬂs& ~Saloe% Sd&‘s—m _—
O

G QXQQ'\‘GO\ co)

bosgary
(SR e\\ DR
Seo,mr‘n\—s xoc\\,uc\r

e wolk

!
|

-O\m\mx Yont

1)

1Y Seva vy BU"\\AO\“&‘; _p Qwowty  bAdRQ KX an¥

Ao woked

pPrsole S8es {0 @ u\—omoucSQo\|

1 CrsuctuT Aot vles
;\\a conisol dhe \:)on\é"mai
Nen®\aton | S conRNODN \q%\\’c\\'\% , Qe

co m)6)'u"\’ won

oQevad 0ns Oyry (AR D o0

|
LoOTY ond 0dneY i

Qxdsé«m& @OoEIAIZN  LSes Ae m‘m'\«s\é\n% |

|

e v QA oL PHON:

,Exp\a'\o c\oss?baco’c%oﬁ ob Jtpwc@ @&sm wivh meoX gﬁe,\d\d?

S ob ageon ©

gse
e % Co\\R0eO¥
- oek o\om& e

\
b()'\’(‘@_g — Coe JD o\l Fhe bo—rco_ﬂ
!

Qowme \8me .
i

X Coplanox Qorsallet )U:)«'(eg ™ bo«ceg a~e lg)mm\\e: &p >

Cotyy  OFre ond \ae Qn o Qqﬂ%\e plane . |

e CD\)\G“Q“ Cootos xeny boms — 19me2 O} acxso O @b all fp=cs

‘ //’T.““\

Poss %’60\9&‘0 c S%&\e DAY aod  Jpees he 90 I,g:)/\f‘;‘_ﬂ

Hae Qaowne S‘)\OOQ . gi‘{\[ P
7

X C,o?\aoom: oo — Contuwvent :B)-(CQS — n *9«0&3 ks OD\:;TJ

ot af O QotnY | bod e Qo o Sqﬂa\e Plaoe .

TSN T e —



& No.

g5a.

EX\)\&%Q c\asﬂb‘:ca‘b‘oo ol kpree Qas*tm LoSeh
vear  LuedtheS .

x. Noo —Cov\ona'\' Po~callel \Dos(‘es — B\ dbe ‘b‘DTCAS-

oS Pemro\\e\ Yo cocl obes , pur wOF Po RQawme P\ah«

. Non — Coplarax Co nepwvessy boroeA — B\ b‘o'fus co
L nob e Qo e  RLawme Dlame hour Yrelx bhines 'Ot
ocxson  Pads A\""Kou%\\ o gt!ﬂa\e pPloy .

X Non- Coplanay  ToD contusrens fbo*rce_ﬂ. — 8\ bDTCQS

Qo not \le G0 dhe Same Plave, bot Hhe@x \§nes ob

_ do not .
QcSon polds dhvough  a .n&\e Dot .

\

o Woeo~ A
Co p\anarr \i
e Pa~altey Coplanar \ike Pararlii

__\?.
CO\)\GMY CONLL T3 nY

| l CO\D\ano'v Doy ~ Cov\w"r\’exﬂ

7

{
|
i
!
!
{
{

|0

Noa ~Cop\a nar Now ~ Coplanar

CD!\UJTTQV)\' Clon Covvent



"[“MALAZ‘CA_O © : Az
1) Wa% on of Gmd i
Co) cunnont” 405c ek - W

@f’w? £ = Soon M?fa()ongxﬂm‘s.
:% kﬁx:SOOM H’kFy:@ = a= w E

%1’ Loy M4 + PJl,r{t/LQ——fp‘w%773o =40
¥ Paine - 1og.cy -~ @) - -

Mo P 4in"e 117 ¢7.4 4
+ 260CoL S~ Poge g ~ 008830 = Soo

7 Plose - mmey yopcstsy - So0 L2830

S
Pw‘ﬁ/@' =2 ._.'7q,59 Ve ‘@

PEcat e = | - ol

@

F zq"rl/ &

o

| .
Fevso *74/157

'7 ton - — 0137

=4 = tanlo127
ey &= rnwéffz/b
/S’Lo% toY) @ @%@ L e '

¥ 2 7679/00'\[ TM,‘LP




e

3 0 [
Stole ond Pwove \191"\%“0“3 Yhepwerm Obmomm‘f

e moveensy ob €eQu\ YNy ob o bﬂ‘rce 8&5&’1@""3
about ony PEF §8 equal do dbe olgebrate Som

A
\45
A
R
b ST o

~
Wwo  coplomes  Con,mrrert fovtes P & @ oackng ar

o PRar N, Yhe ~weuirony OF whick ta R. RCw\se\;ﬁs
do e \)ow‘-anoﬁg Yheoven
P
V\OR; Mo + Mﬁq = TMy |
therre,
R ; - p
Mo = ™omoesy o WSotaoh R abour 0, Mg’ = rooment
OJ0 foee '\> avoyr O, '\*’\ég: mMomenyt O\D \)OYCQ Q obouy O
2 Ty = O\\gfbwq\(‘_ Quvro OJD OoOenyy nb ol b}(m&@o
From ~ight bamd  RQude T WMo = \\/\o? + V\Dq)
Plonesna) 4 q(on N
= o % C{D S\nd § QAinh)

1)

y@g‘iﬁ¥) = ¢
TMo = 068 x(BEAH)

IR

of x (Pe + ce)
ORn % (G

\1

q \
S0 8% BeE, Cp, = R2500 | Sence

Mo = 08 x (R 25n6) - R «(on Sine)

o AN
From Wongle BBE, Paina = e s from Tang e CB%% .

O

ol

0

TMo = BV

TR
O ——



Q.No.

'\fuw/%féa? paed (e ‘ g1
ew) 0 Wﬁ% o) @/b’
Coptamas, non @w)ewm;?w(’cb«)u%-

~ s

iﬁx? ~deocagpp + 560 = TH0O N -
1(7 = 100 — oo 460 ~100 = ~373-2tN -7~

R = \/ Lo (-3732)° = EbT 06 &
= ‘Eﬁ'\'\/? %11_ o?‘sto' o -
S My - + Re0 67 60 X | + 160X &S
— Geon0:$ = 17320 ——°

AT AM - 17320 < 0132w
R S4T 06
= aMm 172320 =0 'Lbw -

e

-
-

~ - 1733
AFY o730
%

L:)Eﬁl
4y 60

Marks

02N

O2 M -

O3




| |

@jrot.«‘E Ewp\gqg e bo\louf\ﬂa '\'e-:mS ¢
2P (Cenfvoid @ BXe o} S&mme'\‘f& AXIL ol ve [prente
N Cenmioida) OKAS @ cenyre Ob ngcx\f‘»"fa . |

'\*s"\on%\e y quadstlareral)

bo¥ np Mol (Y\'\Ll

— "‘\f Conroid — “Tne Plaoce kRopves (\'\\’\1
(Rscte, Asoe20d @A) NoNe 0oly Bxeol ‘ |
Cenve  ©Of oo of Queh \\')waums 2 Woowno 0S8 Cedrmod . J

og o\eo Called dbe Qepmeiwcal Comlve ©% Ahe ceme O}

|

T4
%vsa\l‘\ha '
ey Bas o Symmetny Bete O Symenehy 48 @ Vine o3

: \Nolome nf0
ox%e oty &det  Ane %‘Nen \\ne | Qseaox

fwo equal  ond QenR @\ PorhS Centsoid a\waés \Yeo e\oq%

Me Wne o{) ox%¢ 04 gamme'h'a_

ooiy Nxte o} melewence - B oxie ob solevente s o “sebewﬁna.t
\ \
v : 5%

YRoe b‘EOm wred  AlsYonce ob al\ Obiecks o  wealuwd
{4]

\!

yo descmipe  MExs  veapeakive  locatons o PoOINTS .

”

Y (entecidal  OXie — e Cerwotdal oxie 42 oo °,m°~8§‘?m

~s Qe 'Possf’-ﬁ% f\hwsov%\v e  Cenwo®d oh oD Clemeny .

Ny Centee  Of) OroNity — Cesfwe O Quantity (Cg) % thol pooy
)(\’\zsoo%h Wt the wego\wany ob - Q&g\o«\ ob POJE‘Q\\Q\

.\)Dgces bogmoé bj Mo \DQola‘\‘\S Db o\ ?0'3‘“@95 Ob 4he

ﬁ;\ /o ot ‘\’%n
3.7 )3



Q : :") L‘r) D{J‘Tﬁ.vm{'\&/\glv\t\'vrc’g 54 H\-k P\? . Q. ?(5) S‘vaq L!lwo

Moo= £ Gy g ¥
A . o ] YO
I ‘\_____,1‘ > LA AN §%2N
l A\
w |
A, ‘ g
|
|7 N
' K q
| L A] ' ' ! %—

v, y

S B Ry et 5 ik b
‘ am&&,{,{b\_&.u,. A\/R»{*A‘l.

A| = 'O Xh = gbo""\ml‘ kb’{(cla

s . 1o X Lo = 4°0mr.17_ (bzXJL)

Ao - 26x24y = €0om. a2 (baxdy)

Cenbordal dnbonce oy we oon (9)

Yi = 24+ 40+ d v

y»
k= 66\ m ny

Yr o 24t @

2
= L|L{(,\"7

9'5 = @-—)Ajz 1’)""‘*'3‘
L=

é’A\‘j; = 55200 + | Foo + Fooo 3
) aA' ¥ t (A‘ﬁ’) + A')‘jz)) \{,g\\iif:’{@,f’

¢ = EV00D "
pff:: A\"fpf'z_ +q'3=l&ﬁ’mr,1—

| _
xi €> -\.d = é‘A‘ﬁ‘, 2 A__‘rfj‘; _ gwo'a ~
Eh T -

s r————

{
Sl
|



Cine Nw bvw‘u’l.\p Ggu};h’h h‘ﬁgmm.,pwtma)o:—fb-

Y axts. A = £ _ 4omm

I

P

@ /g) = (40) L,L,.Lfbl)o




@%O:.

|
i)

X
2 |

|

P‘co\la AhoX \)ms o Zewt cowcle

!
|
|
{
f
|
I
I
[
|
)
[

LYY

0
'k_ Xt\_4 1
' |

The Cerstefidal o osRnotes ob o QLo cBycle ove Db\‘a‘mec\:.

0 x .
by Rty 0} RovegroBon oY 9 % Yoo to

T

v . 3 Y

e gméﬂ - DE,E-CO_Q.&d@ ) %_ [%m@_:\b
e Sdpf “9265. Ql Eel“/ﬁ
& Y o

e Saditote’  hoi f\'he Cerimold  Wea 00 Y-axis
S'jdp’ S 93,3 Sin0.4dd

(an ™ |
(" }

|

°

»)

R ~(CoeT —cos Q)
& ~

‘ob




T

Sol 9+ |
OrCan

A
A

Ao =

-
—

N

I

LS

Y2

igonn

T bl areal i olf\rw nt Er SfW\PLk

Ay & Aa L 10
voa A2 ALy Quadke b a O
%)(B)(B :,,'ix@)m‘/» -~ 8200mm1

ﬂ,‘é = TR™ _ T Xe™ | 9026 S48 mmn

L 4y |

= Zyb = 2 x5 - 5% . 5T iy, ol
5 3 Y cax)y |

3 3 :
:8’0+.“r¥2>'f So 4 44X & |
—_—] = | - 9523 z
T - S I

- 4R 4 xév VN
T = = = 8%.957% | r\2

37 Tx T M (2(g,0 /\

)

\ S e
200 + SV2¢  SYE = 522654 "’*’*’?‘\\“Ew

|

|
|



ZMNiY, = §5,324.4 +1F0 666, Ty
§22¢.SL¢

\1

Fé THE s

"

Shor 4
10,6656 + $32,390-2%Y4

E22E6:-S §

" T 11q mn

s T S ——— . A—.
s




Q.

gtat& OJQA ?YO\IQ VOT‘O\\\C‘ O»Y\?S r\"\ecyr(,m
" Moment Ob Anerto ob on oveo gbouYy oma orebpxence a8

(i\\xe@ O¢ eowod do e Lum Db MOMNY Ob Roerddan ob
Jveo oboot % Centoidal  axts (Teer) Povaliel

[ Ahe Sarmne
do =0 Bmcnce

?(\‘ne. Squae o |
| CenwoRdal  OXeS

o8  and dhe Produdr 0}y Ovee P®) ond
sne  dlztonte (B) bedween dhe uelprence

ond 5

| I‘(% > Tcen‘\" & ﬂh
A I

R<eo
QA v
T () |
_E;g o ‘AG’ , - Ceo0ldat axis |
h |
| ;
___5"41__ — ere'c@nce ax)g . Qg

Do oie PO.QS'QT)& Moo&@, e Cenwo?d 5 o} oo axeon {4

colled  Corvida) ORS . e  Abeovero  Can be PwNed ot
e oment” OJDQ“""'BO‘ Of, D S abou¥ a 6‘2\1@0 Yewwwé

|

oxie  %e . |
» Lo

e e j S TN

(\.Q/ VA

“

@«j}z = B % by A a"‘ %ﬁig? /\,

‘ ‘*r'A:'r-(tf‘
hy (Ewh e S\GLéPs «\'g& hydh & ggéﬁ

“
—

o 05"
(SJKQ_B - \’)Q'gdk 4 &h&\a,éﬂ X S:f‘df\
Ty e alpoVe  2xpreltiog 33"46 = Weenr S)dﬁ =B %S\:;Aﬂ: |
b‘w&\r 0 YooY @k avea obout Cexwoida) axde. wwthss 2qual -

4o Ler: A E‘ae% e bl o T-(‘@n’rl @M



S R o ,4 -
gc\«b- C/'LL PP /Il/ 7{,_
‘E : 10 rvny
| |
|
Q‘).‘cf}— _______ %Lﬁg“— = === - LY

| —t-s0 A—
D -

[fveo Tar [Der O Woment o) Tomn o] 7, |

CO“W?“M)’ mmL C&n\‘io:d 30':0*'7 avto abopt! aveon o bout
(\)—C\)“g" 9 Q‘)(‘)“aj‘ me W) "C‘) , mmlr
\\0510 N\\vﬁ_ |
\ .
9, Dt — Qo R0 ‘39 = 50 \0000D 500000D §b<i3 - 20 %100
a e T
'zd000 i
=1666666 66 as
le |
3;_‘3 = \00 R20 9\00‘\’}2 1‘Y)é}\\’)—
A0bO > AA0DO00 4R 60000
= = \\D = 66466606
| To = 4oob Zay=3200m0 Zog: AQovo T g%
‘ \933323.22
'E -~ ToY - 3200060
o~ 400D
T = Tlgx & Tay =
~\933233 .32 4+ 3900000 ,

-~

\ A = 20933333.32 m ' {0
- {



. ’Doﬂ\le dhe moment Ot Qeexso- quuo«\%on bo-r—c: Teduna\(
p

Condtdex O clewenya) Wi

ob U.>°~d‘\‘\; b"Oﬂé APcranes.e” da" -

Qe o «cemn&lﬂo* oveo. - RNyeo
o), ¥he element and %¥8  cenwordal ) _\_L
D . TITIIITIIT
coovRrates jyrom K ond a xes . \
| 0
! o ol
axe %\\\en A
dh = bxrdy L
~: b '
2
- 7
! \ . B E
Pewe d&la %e \\‘?T\d Qmall and 'ence 02%\60\‘36; . Bubshio ﬁ‘ :
HeSe Nalues Oq ~Ahe quoﬂim. ()\7\:8‘\;&& , “The NO Ment” : 0
OJD Qe o 0)0 'Uedronau\mr oboutr - oie 98 c\eﬁrewm\mcgi,
oS . 5 {
Vo = ggc\ﬁ > gg b dA
l
%e%xo&ﬂ& DeduweeN Ane  Redds Ob & pro™ 0 +o dv‘\f@‘(ﬂ}l
|
Vo, - 9 _ ba® %
/\?<~Sb3.c\%,_———3 |
° s
EXE
= |
gQ'roQ\\G\'\a \ mm%‘f Ob Qf\efc“\sO\ Ob "SQUO\Wg\)\O&“« Q‘ODO,C a’_&x%‘q‘.
Qq
02
|
/ /"



(rP \0-b

o D

| 'B"zs&o\“owT.D\sx o IMW\"N % 00 ey OJo[

COW\?D veny S

mML Centsoid bﬂw\ Gxeo aboolt | Axveo Uﬂooo\*‘ 'L.S)Q
WEN Ny Q-0 W -0 5
*a MW\5 ‘ mm

éj Q\L} mm

~ \e | ;
Sn (A > A xXwox3o0 1 2o V500 %65 1500 % CGS} -b\r;b |
2 :-9%500 ps A |

= e = 65 - = ® _3so000

i
|
|

& :
32 LD\L> o X55 55 . 33.5 5500 xS SS00n(2)S) b‘*j/lLi

&
= B56 |
? = 151850 - £|533%5  -\384usg |
PN
(DeéuCﬁOW o _ -~~~~—.€
as .
33<g@m 0‘)7(( ) B Rl 1006 Uy WW0%08 . % o\ 3! |
"\0' () | !
L N N oo AS
Tay>- f
Zao = 5012933 'Zaa = 938 3y3.5] 4 ‘i:%?‘
B . I - 7 ‘0586'566'3 lmgqsqj‘
S = E____ 3‘1 60mm
= T = Yo »’3
2
<‘—\
M 1o e 2 ZTq « & Zoy™ P B .,Bg
IR
5" \\ = W13ugq .58 4 o2% e 566 ~N\B05056-2Q ~ 6ull (311)
cng )3] = Wsos 4 w@/
. 18 F &/ &= 056 2,8 m
’f:,-(/‘.\j:%‘f/ " {)ep WE %qg)-x;c = A3 4646 49_L( m y
SS\;;’;\L _{_/

A AVUMN T Haokrst

@]

05

lo .

4

7

P

P




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

