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Important Instructions to STUDENTS

The model answer given here are prepared from the answers from the previously uploaded
1}  model answers by Board.
These model answers are not uploaded by the MSBTE official site but MSBTE study resources

website prepared jt for students. This model answer has question paper also inbuilt in it, no need
2) to download It separate.

Please remembter that answers are not checked word to word but based on keywords which
3) must be present in your answer

The model answer and the answer written by candidate may vary but the examiner may tryto
4)  assess the understanding level of the candidate

While assessing figures, examiner may give credit for principal components indicated in
thefigure. The figures drawn bycandidate and model answer may vary. The examiner may give
5)  credit for anyequivalent figure drawn

For programming language papers, credit may be given to any other program based on ;
6)  equivalemtconcept

Students are advised to prepare all the syllabus from recommended book and use these madal
7) answers for the purpose of tests.
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GBe,nJrng Moment - T+ is He q/aefmt Sum ot~
moment of all vertical forces qth‘”&*
on A heam on either side of section.
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e)|Give velabion bek, avarage Bt maximum Sheéar
Stress tov Yectangulay 22 civculay ¢wss section
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2< obeys Hook’s [gio. |
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“] State fﬁmﬂ&] axis theovem with mafﬁé’mdﬁ'@/ glﬁﬂjﬂ

—|M.I. of a plq_ne seckion agboyt any ae/s is

A 3
blpep?nﬂ gfav’ ﬂ?o'm ént aP Lhertna. C;fcu{a &e,

A i‘i‘e'mpt aQhy three

€qual & the M.T. of plane seckron abat a
Pavallel awis passing through centraid plus
Ffoc}ucf.‘ cF area X Square aF PE/r’foGﬂJ:'Cula!’-
distance bebroeen troo axis.

flane Grvaidal
fc.r.f? ax;s. EE‘Q@ =IG-+'4 ,_r":-’- ]
h \{- any axis.

folay Moment of Inextia tor square lamrng side 406

?'Z:m&:f aF‘ ?nea’ozfq of a F/dﬂe areq w..t. an aers
ferpendicular & the plane Frgure” called “folay mM.L."
Tt is denotecl by = L pdar.[Unik is mm* ).
B!nr "2.T. 5# 40::»7 5;&& Square laming —
b=40cm = 400mm

J.i?ﬂ d=40cm = 400 mm-3
3 9
A — l_oli _ c:;oa;;g:@) =2+133X(0 mm{,
3 - 3
I.-‘f'f = cjig sﬁéaa)é-ﬁao) = 2,’33?(!03_‘”’”4'

Tpolar = Tyx + Lyy = 2:133Kl0% 4-2-133Kf0° —
Tl = AR et
MIIA stee) 'Ffaﬁ‘ (20 mm cwide sy 1 2Zmm thycjc 3¢
5Mm lmg- carries axial load of 25 KN. Find stress
Stvain bt change in length . Clake € =2 X105 Njmm?D
'b"—"lzﬂmm, d=l2mm, [ =5M = 5000mm.
6=7 e=2 e J¢=1% P=25K10>N.

Ostress (a7 (@ Change in e gy (@ 5bain )

g &
6—_A 4 (Ji'" E"'__l;-__ eg _.i—-
= 25X(o = AE . L

e s Caxi2) (2X165) 5000

12 Marks
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>, = 4;2'_ =30mm 2 = '['-:__' - 5 g = % =39, M.
— At FAGFAIX
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oo G - dgDs | z X
"‘-]t—ﬁ:) (19 e e *(’*l)(”"“*) =iz 4? 'zb? 2y
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Al | State yelation petween €5 G, K.
~(E=26(+w)) — [£=3K{1—240]

b)| Detine:- O Nowmal stvess G Divect stress

"’"@Nﬂfmqf stress:- Stress which ave act

Attemst any three.

IKG |
[6- 3555 | whee;
== Modulus oF Elasticity 'C/gung{s Modulus)
6:= Modulus of F?r@'dri‘_‘i C Shear Madulys)
K = &3 ulk Modulus .
A= oy sson’s Rat7o.-

(D) Bondimg- stvess () Shear stress.

noymal ‘h,glqne, on which 'B-r'cef act—
“is “Notmal Stress”

() Divect stress - Nowmal stress ’s "Divect stress,
{ﬁmdrng stress:- Compressive stréss
produce on surface of bedy jcwhen body
Exevks pyvessuré on other bady.

(&) Shear stressi-When two equal oppesite-
24 panalle] forces acting -L'qna,g.nf;,‘q)‘
15 surface. of body i5 “Shear stress!

A steel bar 800mm?T cruss seckion s
S'tbe'E'cr!'z:a‘ b azial forces as showin. Fnd
total change in /ﬂn&-ﬂ( of bar}

it £ =2X[o5 N/mm =

5okN
é_..

gokN
[+5mM 3Mm [+5M
el = Hﬁ-
K
SN 1ol

kY —>4® —ve [je—30KN

12 Mavits
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Ofd () 4@ fig @
P 50X 16N F=30X [N = loXe®N
Liz 1500mm Lo=3000 mm La=|500mm
A= §00mm™ Ay = E00mm™ Arz§O0mm™
E= 2XI6NIm™ — E=2XI0Wfwmt £ =2X 10 W}
ﬁL f L-:. f f—-ﬂ
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JL“O'{é&mM Cuz-'- 0'552:1:1-; J;{f@'a%mm
Cxve)d i =) (=ve)|

T R T

=40:48§ —6-562 — 0-093

C}'}ﬂn in afh , ‘
[Cdﬁi@fg‘;‘:ﬂ) = J‘é e 'hf’F,,:_.m]

frrce of 3500KN on all iks taces. Chaw
Volume. of cube 75 5000mm>. Caléulate Bull<.

d)|Cibe. of 200my side subjected b a compressiveg

modulys . B4 MGCJl{/lu of Jqu'crfy. + U=0.28.

-

i

\/ =200)K200X200

3 Sack
- H b=200mm
. J=290mm
.{___’EE'WKN
1:;7:& 4 ’q = b 'CJ
N
Pom (A =4oX10™ mm® |
3500 209mn
KN Volume =V = b-d-A

[V= EX|aof mm"ﬂ

4o0X|03
We know; 5000
: Vofum&f‘nc stran = =Cuy i_Q(.“-_”. - 1
B = 625'?( o™ 4 NQUH
Qauf; r
gv=.¢%= f+(+ C! 2/“)

6;:_=o_g=of;_ = 35&6}".[03 -:8?'5”/”#?&7

:425x)158 . 5F s BF5+EFS T 903




WWie Flavie» E=3K(I-2-’{"()

184-§ X (0> =K
3 (1 —2Xo+258)

[ Bulk Modulus =K = HOX!OS N fromy

Attempt any thyee.
Dvaw  S.FD. 2« B.M. D, for given S.S.03.
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“ShearFote D =N

! oo - m ;
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5F8¢R)= OKN Sfcy=-{155y =4 ==&
SFecRY =-425KN SF e cLy =—425+400=-15HKY
SFoR)=—25KkN SFb(L)= —25+200= | £5KY
Iecry=|F5 KN Hcy=175+100 = 275 ky
Facr)= 275 kN Sfacy= 275-2%5= OKN.

- ‘(} ..... o
GM.g=OkN-m < —ve +ve

B =+(42552)= £50KN-M
BM.p=1TC(425%4) =C400X2) = GOOKN-M
\B-17-c =+ (4255 6) — (400X4)— (200%2) = 550 KN-I

b [958 oF re:fangular section 150mm wide &<

300mm deep is simply supparted overa span
of 4 m.T carries udd 10 KN/m over entiré.

gpan P.nc’ Q- min. 564%1{:143. sf?ﬁ.S'S' mdt(c«fo(

Ni/mm*=
B T A - A
d=300mm =
- s e
b= ffﬂmm N/m:n

jjii%m“;o A= L=4m :4aoomm
e UdL=w = (O(E, N
H=—-=!5.0mm m l‘H”’?

BM A=+ (425K8) —(400X &) —(200X4) ~(aoK2)=0Kif-A7

n_section. ':D'?aaj"'éénc};hg. shess distribyfion Jf'agr

(] max tr 5.5.8. = W“" fﬂ(‘]""of’) ZCK/U Nermm

3
_i CM I 33? 5 X10° mm4 -

GJMF. shess- 6"__ "—_/‘(? '72.;51.'{1!— shress Of= g"ﬂ_‘}_
¢
Ceomio2), 150

A

m,

(20x10°)
Oe- (33F5kf0 j”g i e (33F+5K10%)

. . FaNl o - . oad /. 0
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¢)|Dvaw shear stress distribulion dong. ¢ /5. of

circular peam For 300mm dia carrying 400KN
Shear ‘Fcn"C& .fDe,:LfW'm?n e vatio :I'P MAXIMU )
Stress I avarage shess.

o

d=300mm

Al ga™
H = ?@oa)L

- A=fo-485X0°
=—d-300—A e [ 2™

'5Hcar\qrcf.=F=4 ooX(o> N.

[vavage sheav stre 5529 = ;;0}9'{0 . -
685K 0

[Qay = 5-658 Nfom™

Plax. Shear stress D iz :%- Tav

y Imax

Mmax = % (5 65%)
B o (_?max=?- 544 N frmm™
g — r -
_RQ'L'Iﬂﬁ c'ﬂié' - 5—65——-;; = ﬁ3— 1 o
"‘_’57.‘2#6. f:?ank.?ﬂ.'s' 1%”@14/4 mfﬂth.ﬁam‘n& cﬂL

€ach térm.

Buckling /' Crippling bad by fankon's Forialaz
——.
. B A ¢ =
s (Kmf'ﬂ)
Oc = Crusff:?.mﬁ— stress
A = Area e
K = Rankin's Gonstant—
le= Effective [ength

km?n = f’?.-‘nfmum 3’2]6!1‘“5’ Cﬂc 87}’&'1-:'01’7.
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Short calumn of hollow vectanguay /s has extomd
dimensions 2:4mX [°57 #% 20mm thre K. Tt carries
a vevkical load of 500 KN at an eéccentricity
of 30mm 'B’am %eamafﬁ‘(‘aﬂ ﬂ)ﬂ-fﬁ_'ole secktior
bisecting [omaer side. Find max¥min sttss -

. __.P_‘t.._le - l}f:ﬁﬂ :D:[goamm

k—— b= 2340, . d
37 | A=(BD—bd)
oo A= |66-4 X{osmmq_.
P= 500%[0°N e =30mm -
5@0_;:.;.93

p
Direct stress.=0o= A - 1664 X[0>

(e =3 Nfmm™]

. B D3 =bd> 2oo(1§o0)~(236)(176)
= [2. {2~

LI =3-422 K!O’Ommij

e S 1 & -
a7 4= Joomm,

Bending stvess _—  P-e-d _ Seoxic*x30K900
1 3( : 'OI;"_ =5 = 3.42?_;fo|¢

(b =0:143 Niwm*)
(lax. 57‘:?'%5"_" e

=i T —

| = 3 -+ O-!';-’i?"d/mmq‘_‘
va;x.:- 3143 N/mm™ (Comp)

[, stress = Gmin =00 — Gb

=3 —0-[43
Omin = ’2_-3?5-;1 H/zﬂmq‘."éh“f)

o Baselme
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L

Attempt any two. |1Z Mavk.s~
Contilevex fixced at left end is ZM [ong- carries
U.D.L. of 500N/m. A Pomi‘ load of §ooN K 2o N
act gt |m B 2m Fom Freed end. .Brar.J5Fﬂ3[BNﬂ

Eﬂﬂ)ﬁ 5€IG HJ gﬂﬂH Snnx[ oo -H] gooN

ﬁg 320 % | £ 5%
g&ﬂ’%{ PO 8

3000N-m- Qjﬁnéma Mdmfz’nﬁ'oagmm

Shear Force € = {
ear WC&- ﬂfcqfaf'!G”S \1(+Vl‘-’» | /F—‘Vﬁ’»

Sfacgy =ON- 55’3&} =+ 600N
5Fccry= 600+ 500= [looN — SFz ¢ 5= []90 +§00=]JooN
SFA = 1900+ 500 =2.400N, m————
] - | 1
.{_%:‘i)znjfomb{ﬁ—mff loment: 'I)fv(’.’, y D_. —
BMe =—=(600KI) — ( 500%x0-5)= —§50 N-r)
BM p == (800X Z) = 500X+ 5)— (§60X[) —(G00K0-5)

QMA = Lab B W 0% N
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}J] Dvaw S-FD-BB.M-D-. Ta¥ giveén tig--

LZ&K f‘ﬁfgﬂhnj 30 KN LoKN — 15X !'.5__;22,'%] Ky
RS | E e )

ﬁ A O-?ﬁ'ﬂ? [ C @ T@
: o0 m%]
e - = -?Tfﬁ}_l
f; i 4‘ 5-ﬂ?d
£ st
6875k
AN 481518
om\"!‘i{\;\ | s 79KN KaF3KH ok
| — —— IR 3
| Steay Fovee Diagvan — VL Hiar
B0-6Z E,Hﬁ?m
. ___-H_ “‘\‘x_ \

......

A’ c
(ﬁfﬂndmgm@menf Dra
Sheay Fore Calculations:i— ;\lffve ;’P_ s
RA +Rg =225+ 6o t30+30
Ro+ R@ = 1425 KN - eq"

“Taking- maoment (3 A
45 R@ = (225X 3 75)F (40X 3)+ (30Ki-5)+ (30X 0|r 75
4:5Rg = B31:8F5 _

i ’3?3;‘.6?5 ‘g =F3-75KN

éﬂ'&f‘ a+R38=142-5 — r d
o Rp=ldrs=grass|\ =68 15 KN




| Bl

Shear [ovce Call i ? 1\

| =, — e,
5%(;‘ )=O KN S8 =—F3F5 MM ;
SFD(R)= —F3*F5 + 225 = — 525 kN

56’;'(;_}’ ~5)e25+ 60 =+§. ?JKN-

FFccR)= + B-F5 KN

SFc ci)= +&F5+30 = +38-75 KN
SFACR) =+ 3875+ 30=+ 5575 KN
SFACLY = +58-%5 —648- ?F_GKN,

(ﬁfmdmé«-/%mewﬂq/ 2 j -
""VB e,

6m¢3 = ORN-m
BMp = +(F335K[+5) —(22-5X0-25 )=+ 1375
BMe = F(F3-75X 3)—(22-5 X 2-25)—(40X[-5)
BMe = 50625 KN-m__
BMA =+ (F3-F5K4-5) — (225X 375

—( 89K 3) — (30K |-5) —(Bo%o-75)=0KN

Dyvaw S-Fe et B.M. ciageam dor the
overhanging beam as belowd -

Qa?f;lf f’io:{l’ :—':ngKH J w:*mffofw -

e | |

Total upurard = “Total deconward
Force s : o Ce=
Ka +Rg = JOo+204+KO0
S RAHERB T = |40KN. —eq"

“Taking Moement- (2 A »
LR8=(40x5)+ (2axX 425) + (30K
ARB=A2T0 (o0 = 12e5HKN

“‘t"/?ﬁ +/ AL |40[KN

KN-m

3

= l40—i2e5— [Ra= 2F5KkN ]
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4 EExz=Poriy (202 40!{”
e N ——-ﬁ\,__-ﬁff—--. =
/.-"—- 21m) ——i—“'r- 27 - 050‘5‘4
aec - | Rg-112°5 kN
=hear Fvee Cals L+ Tove
SFcecrr=0KN SFecy=+49 KN
5F@(_‘R):+40+25 5'%{“:‘{'5‘5"”2.'5
Ska(r)= +60KN SFaw= —52°5 KN
SFACR)= —52.5+80 EIEE('L) =07 & 97 .5
SFACRI=2F-S KN SFAl = o KN
.f?m @)(u)r—?h‘op; e — 2 —
&M = OKN-7)
= — 50 KN~

Cﬁf”?@ = —(40X[) —(2oX05)=
BMa = — (40X5) — CLoX %50+ (112-5X4) ~(Fo%D)

Bp = ORN-7.

£oKkN
| bokn
2 F5KN \
Contvash (A S
M/ = = kq_“\\{\._ =
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/_/;Q/ nf ﬁ"}’ (quz;

consicder  span AS,

20 %’
F} T\ N e T T @
Kb=2¢5 e 41 o
ko }

r 2F-T ' = 2=t
ey v

e 2F-Sa = 525 (4—22)

e 2F-5m = 7210 — 52522
— e 2FeRr 575 ="2 10

BEO 2 =210 ,",[aﬂzz-ézfm

Zon Ss’cjtfir?ng- -2 section L H-5.

0% 13K
[ \——7 I /f{)'*r‘ua Momeitig) 2

7ol

/} e:{“/“\y’v\mi .

= RM,} = x5

st = — (26:36 K 0-674)
(40 15348 | +Omac= [6-BIEIN-L
— >

| (?3_!?1&1(,:'{8" fj O KNr’U

Schame
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8. Attempt= Any 120 . |2 Maykst

a)|Calculate. M-I, @ base of Composibe [amina,
macde up of & semtcivcle of 150mm base.
diametex s vémoved Fvom base of Squavre.
[50mm X [50mm Such that lamina is
5‘ymn¢e£—a’r.¢al B Y-ax’s.

= A
/50
e
Rﬁ(D /A echnﬁ — i@
i t T semicivele
|
a7 |
&l brisomy l-' ol lﬁom,;l
— Sy
j; l:bjm NI &,
By = D= dy 5
R (A =83 T5 mn™
A
=5 = [ 4
- C __:'56')0'.5'{))3 IZ 15
= — 7= 01 (F5 )
T, = 42185 K 0% | Ts= 3-4609X1F mn
C»lt - A = —
jl‘-' —2':: T mm ?’?__:HEFH_:;‘JLI'SJMM
§ = Aol AaYe (22500 4(8851-29(31-83
A+ A (rrSeo)=f 535{-25_)




J e e BR

b)

T‘@,ﬂé = :'+ r'k\j j;)
C =

(42-1875K10%) + (22599)(102:89-5)
TeAd = 59-689X105mm*?.

T,@ A = 1. -+ ﬂlC"‘j_— jl)?_ .
T @A8 = (3:4801% [0%) - (E531-25)(1or89-3
To@AB = 48-074 X mmA.
Totel Lo pg = T0 @ A8 — Llye AS
= 59-483X10®— 48074 X10°

P
A
\-—n"

—

Totnl T@ag = 1-615 X 10 mm4.

(Buse)

(Qﬁ’qm [00mm X 200mm Subje:.i“ccl {3 SL?@:#YJ
force of B0 KN. Delermine. Shear shress
tﬂdUt’ed arn a /qyéfr’ at 40mm fiib:awe N.A.
Z 20 mm bélow NeA.

qs = 3 2 YZEN/WML

%‘fﬁ

2= 4232 Njomm™
b=l0comm
b= &ggmm Sheav force =F= FoXio>N
fgj-‘:b-cjmm ' Letsq = 40mm ghoreN.A.
[H = 20K10°mm" %= st( i =y")
Cf = EE_-iﬁ’OKEGE q 6"(45”0?(;:3 3) ?_oo L)
A= "@a " 20Xe> t— (o) (zo0)>

_(qqu =3 N/mm?-,l [‘ e 73’ N/m,n

qfﬂam*—' [+5 Qav 6(5'0)( fo?’) <ZGO , ’}9
Imae =[:5C3) (fﬂﬂ)(zoo)z

53)
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