“‘l“l MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
hl-.l! (Autonomous)

(ISONEC - 27001 - 2013 Certified)

WINTER- 18 EXAMINATION
Subject Name: STRENGTH OF MATERIALS Model Answer Subject Code:| 22306

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more Importance (Not
applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in the figure. The
figures drawn by candidate and model answer may vary. The examiner may give credit for any equivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may
vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate's understanding.

7) For programming language papers, credit may be giver tc any other program based on equivalent

concept.
Q. | Sub A-rg\)\_/-é;“_”__ o Marking
No. | Q. N. Scheme
! AH-ermpt any FWE of the Hvllowng 10

B | Moment of TnerHa - T4+ s the prw"? D’F sho%ae Y
of avea omd com be defined as Hhe <urmmathn

OF the product of at} eie.men’rhj areas ond $quare

of rﬁ'}r% entwidal  distances From the yvefirence ands,
— OR.—

Product of avea and 1t centrldal distome from

PePwemce a¥is Vs coalled as mMomment O‘f ovea . The

rsm et of- myment of avea abowh the veberence

oxys s Khown ac 'se tord vnoment 0*‘ aves' or

moment of rnerHa,

Unib of Momenf D(’ nertfa—s m’mzf oa et oh 7t o1

b | Parts swtbjed‘ea! to tensile stresced > spokes of Wheels, Yo each

byake wires ¢ |uteh Wwires dnauna"rwa, Mase. 01
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Model Answer subject Code: 22306
Q. |Sub Answer Marking
No. | Q. N. Scheme
Parts subiected to compressive shruscat— 3 each
Shock abeovbers, Fort resks, brake-padels. Max 04,
119 Relo\}fonship between +Hhwvee mvduli—
E - 9&ak 04
G+3K
Where - E = Modudue of El%Han; o
G = MModuluc af ‘rfa,f,[j%?
kK = Buk Modulug,
— OR -
D E= 26 (1+4) 2]
N B =3k (-2 Va
where, £z Modwlus 3 Elash ol
G = Modulus of ?rfaiiihl
K= Buk Modwlue
M = Poisson’s raho.
D | Shear foree - Shear forie of a sectHon of a loaded b,
beam is Jdefined as the nel ov unbalanced ~echeal
—Force o e/l‘H')@JY‘ Side DF‘ Hre sec—'b'vn.
Unit of shear forie > N ov kN. W
E’empun"( ‘Mvmm'h deh*nj moment af m\/sech'on |
= i . , mil!» 73
oF the beam (s the alqaebsric suymwmativon o(; mom
of all the verHcal forees on e.l'jH'cr sede o/f"H')éL
Sechpn the wmom ente belng takery aboul the secton.
Unit of bending mement— N-m or Knem Vo
o
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.| Q. N.

Sub

Answer

Marking
Scheme

©

£)

)

Bending egquation -
\} 1
M- € - E
J R
wherve E = Modulus of 2\45‘Hu"7 of beatn mJefrfai
= Radiug of cu'\*\/aj‘u'rv. ot Hhe beam,
= Moment Df‘ vesistance
= Moment of fnerfa of beam (¢
about N-A.
& = berndingstress at the Jayer
Sthuated “at a distomee v bwm NAA -

4= dastomee vFlaﬂe/Y From NUA.

Eccentric load :

When the Line of achion of the load
acks \Dawa)l\cl to but dwany Brom the omis of the
member f’r S khvw'n as eccm‘)‘ﬂrl’c loaab'n(j.

Q’xamp)es Df eccente loadivng —
Doree a/bph“ea’ ngﬁj C—clqu_

2) (om presgive fovee ach‘nj s owher Pa‘az
012 cirenlar column,

Twishng moment — The moment which rs applied

N %e\—jplqno Ferpmb’aw’ar t the axis of the

shaft 1< called as Wfsh‘nj w ement

—oR - :
MowentT produced due o -}m—»«aa—)hd fovie abowl
the amiz of yotation of shaft (s called ac hoizting moment

01

04

04

o1

0

Unit of 'h\h'er{j moment —> N-mm .

Page No: 3/]7




4

_-liii'.r MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

(Autonomous)

(ISO/IEC - 27001 - 2013 Certified)

WINTER - 18 EXAMINATION

subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N, Scheme
2 A’r@tem t any THREE of Hhe 'Ponow\“nj'. 12
D | 4 .mf Y
( @ a,= 6X|v0 = fpo rom %
! dy= 69X 6 = 414 mm>
2, = 6/o = 3mm.
}loo X ' B % 7r Ap= 6+ $9/, = A0.5D rom,
? 31 — h:»o)2 = 50 mm
! i @ 7‘; — 6/ = 3 mm
S — A'Lﬂ"—@ 2= 62 = :
+— |75 —f—
X —- XK= A0 *+92%2 _ 18,31 mm. fom OO ?
Q,+Q2 =N 2
Y= ahtate = 30.8) mm. bom®d by
a,+aq
Tuy = CI)«)() a3 (I?!)()Q_ 3
. (5’”“" + 600 ( 5D-30- 8!)) +4“r(3°‘8|-3))
Tux = 7 2] x)0° mm4t + 3.2) K10 mm"r
Txx — 10.42 x |95 m4 145_
I'YY = (I)')’ + (Iyy)
3
2
— 100x6 a1 4 6?(6‘1 . __‘]
[ T bov (18.31 3)] [————m + 44 (403 \&371)
= 4RV + 3458 XIT
Fyy = 5-1%10° pmt 1L
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. |Sub Answer Marking
No. | Q. N. Scheme
21 b
F 59
» Stredn

¢ Stress <train Aagrams for mild steel.
1
A — Pw\Do’h"HDhaLU'h«( Limit
0t

B — £ aq4.< ’HC .um1 o1
C — UPPGT‘ Yielol Pofﬂf
P— Jower yreld Fbi’n‘f
E — Ulhmale strece poist ,
E — QT‘eotkl'hj shrecc (hnml\ml) FDer'
Shrecs A
Breaking s brescs .
01
. Strain

£hess-$+rm‘n \/an'a}fon ﬂ)f cast |"Y‘0m,
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subject Code: 22306

Subject Name: STRENGTH OF MATERIALS Model Answer
. | Sub Answer Marking
No. | Q. N. Scheme
21¢ Given L= 3oorom, b= 4omm, 4= 4000 P= 400X103N
&L= o. D75cm= 0- 75mm0, cﬂo- D- o3mm
Soluhon - A
2
\g:}-relzrj = 4= £ = 4vonv = 92Cv Nlmm o1
A 4-9 % 4o
Stenin = € C =l 2. o
i . é‘ _ 0D.v3 S+
Latera) shrain= € a1 _34—_ =T 5 X1
Ywh\')'s Modwus = E= £ - 250 5= lxng[me' o1
e e 5X)E
Poisson's rakd= 4 = f’—W‘ _@B_ 0-30 of
Lin K 5x)93

W

*7 T*’J

wy—
- fe ]2

Shear foree diaqram,

2
wl/p

@ (bm. 02

Qmoh‘nq moment ab‘aa'mm,
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme
3 A&"FE‘W')P‘F DVY'\)' THREE O'F' e ’&”’0\1\9{‘0 Bl
a | Given - Br solnd WCHYEM‘W SQCHW), b= Avmm, d= fomm,
Sa|lwhHon 1 A
Br < id vec boqwlar sedon -
J n 3
quje = IG -+ A>’
2
= b | bd ()
|2
4 BI;3 601 A
— DX oX 6o K (6D
| 2 + 4 @
et 7.20)(10:—%— ZP-levS-
T, = 28-8% o> mrt 2
= OQ"
3
Lhace = ‘BT :,:‘r“_;“ﬁ — ag.ex)v o 242
b S.F 4 8-M, ob«‘o\gframs for coanhlever beam,
/ 8 A-2KN[m | 4KN
A’ ¢ GF Caleulations || 4ve- | 4
4, 2w L 2m L H
SN | iy i e S i
: $-Fg = 4+ (2%2) = 8KN. [ ¢FD 4
® T S-Fp = S kN,
’ 3. F.D. ° BM.Caleulations [ _l’jwe, 4 4
BMc = O i
BMg=-4%2 - (&xg)x) |BMD-1
= "|2ka ,
BMpz —4%4 - 2x2%x3
= =28 kNm
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme
31 C | Given— for solid shaft, J= 1#owmm, R=CTmm,
T=12:5kNwm = [2:5X 106 N-mm |= 2-5m= 2500 MM
G=80GPn = 80x103 N|mm2.
Solwhon —
?D\cw M.T = I\o = —E d% 2XHDZ' 14.37 %10 m'no/'r 04
) Using the velaton, T _ Qroax.
Ip R
b
i = T xr = 12.5%X0°%x55
CLW Ip 14-37 X |0k
2.
" Qroan = 47.84 N]mm L
o IR
i vy, L = GO
\\) Udf\\j the ‘(\e\aﬂ‘lm/ T S
o= L~k _ 12.5X% 1o® % 259D
2o 0= R = 5
I 4 1487 X195 % &dx)0
O = 0.02718 Aadians. 14
2 Ol 6‘1"\;% -—’PD’\” O%Sef uﬂkj cl.":: BDmm/ Q’Mx: QDN‘me_
eccemiuty=e = 4-0+:zl = 4o+3° = S Cmm 01
~Solwtfor - %7
Cs Aveaz A= —D:Xd” JIxQD = 706.86 m*nq2
M.IT = 1= de" ~éifxsu = 39, 762 34
SecHon mﬂu)ul; 7 = I/s'm = 39I7_é,'><lon 2‘6507'““)3 o
Ui Hhe ve)aton
2D __L + Px '55
70684 2659.7
S P= 36104 N | O

Page No: 9ﬁ7




P e
\ﬁ, ﬁo

(Autonomous)

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

—— (ISO/IEC - 27001 - 2013 Certified)

WINTER ~ 18 EXAMINATION
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S Fe fighh) 4-5=~1kn,
S Fp (lebt) = -1kN,

SFp m3ht =-1-7=-8kN
SFe= -8 kN,

’E Sub Answer Marking
No. [ Q. N. Scheme
4 Attennpt any THREE of Hhe JFDHOWMJ 12
ReacHons
ZMp=o] P e
5X 1.5+ 7X3.5 - RgX4-=0
< Rp = ZKN.
ZhiEv] 4 e
" RBa+Rg—5-7 =D
-~ RA=12~-8= 4kN,
5K 7kN g
Azk ‘CL " J’ B /
1.5m 2m y, 0:5W0
=4kN | 7 Re=gkn
Ak L AKN
&)
= o L +ve
0
Iknt o 1 )
S.FiD . Bkn
6 KNy
A KNm
m C ’ D) tve. ol
o ©
BmD
S-£ Caleulalions ﬂi tve - B-M.calcwlalions da‘*” o) -+ b
S-Fa= 4KN
= BMp = 0O
S Fe Qb =4 KN BMy 8

BMc: AMX)eS = 6kN'Mm,

BMp = 4R5Z:5~ 5Xx2
=4 KN-m .
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WINTER - 18 EXAMINATION

Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. |[sub © Answer Marking
No. | Q. N. Scheme
Al b M/ or veckmanlar S,S.Leam/ b= {ovmm 4= 15D mm,

L=2m. , " &L= 2¢ Njmm?, Froon = 2 Njmm?
Srlwhion A, ,ﬁ\f_ijN"m
¥ L= 2m.
Mag . & M = M=%L2x1o"r\|mn q
Max ¢-F = S:RA:_WZL»«\DBN 1 .’/z.
v beam QectHon, T :%9—_— L%@?: 28.lzsx|v6 mm4
Nrwooap = dp = 1SD)p = 75 mm,
N Value ) w for bm&‘ﬁﬂ shen cxiteria,

c

M= 2xI
d :
2
16 W 28 % 28.125%Iv
8 75
6 % 4
o™X WX 2 . 23X g-125%1b
¢ 75
Lo = 2 k’N,m w—-—-@ 'Ji-
2D Nalue of ‘W for shear shew criteria,
q_mgm = ‘-5_3_
A
3
2 = 1-5XWXxaxle
2AX 100k |SD
W= 20 kN’m, — ® '%‘

v Porvvecible UDL = wornimum of~ B 4@
2 W = A9 KN|m.
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme
A4 C | Givon ', fov s0lid cfrewlar <haft )

d=4omm, N=2004pm, Qumay = 85 Nmm
SoluHon -
| for sobid shakt, Tp=I d4= L= g51x15mm* |
D1
R= 0’/2,: 4°/p = 20 om. j
Using the yalation = T _ 4maw
Ip R
. T= ﬂm”‘*gif’ = 85%5_‘;5""‘7‘_.—. I 03 X/ 0°N-m
T = I«o7x1v3N-m~ B
A'ssumt'rU Troax = To\f\/j = | D7 X )0 N'mn, 5 \J?-_
POW«W = 2TTN Tavy - 2TTX 20D X l. b7X)D
60 60
- 2-24'0003 Wa—'*h‘
P = 22.41 kWw. ‘Ji.
41 d | _Given for M. Lak, P=gokN= ﬁvxu@u/
b= 3t s E =70 M'mmq'
\ 3
—i?_vl_“}b_v_'l} é:__E_ oA :_E — 8oX|vo 0
A ' & 70

A= 1142.86 mmo' 01

bxt = 1142 8¢

31 xt = N42.€¢
ot =19.52 mm D)
4 b= 3t =3%X19.52 = 58.5¢ mm, 0|
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WINTER - 18 EXAMINATION

Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. |Sub ~ Answer Marking
No. | Q. N. Scheme

e Ec
q' .
N. F > de 7 =Y 02+02
N fA Ty B | | SV TR
4 r 1‘“4')( = 1&}
Jt
5 A . Qs
-6
C/S of beam Bending shrescs Shear shom
distribuhion Arshibubin,
&5 Atternpt any TWo of the o wfng; Py
a | Given, “or hvose ba'r, A=1lvooo m'nng9 E= \eo.fxlogN!mt;l
SolwHor 1 -
A 2} e D
SvkM 8V KN 20KkN| *_PkN
Lo goomm 7 ‘DDDT’DT\') [ 12 p0 MM ] l
A | l T
A B
STkn
il |, SVKkM
B C
Bokn 7 —3vkN
c D
— o KN |
. Jokn
Equilibriuny ofy fodividual pasts - 02
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme
5| a 3

: _ __P_L__ = SOX)ID X 800 — L o
tortd. | |) tﬂ,mg, = (A'El@, OSSR + 0.381 mm, |
ﬁ) JLBC. = G_P_L> = ..._3DX1153>(['DDD — — 0286 oM, 0|
AE/Be IpoDo %) D EXIT
r0s L 3
i JLcn = —P<~> = —[oXIv X200 — — p.||14mm.
) AE jeb 1000 x| 08 %08 * ol
Net deformalion = o + Ibe dep
= 0:381-0-286- 0114
oL = ~ 0-0l ~ve sian Modicalen| O
L . ( Aeecreg?e‘?n Ifngtf-jﬁj
5 b Onr 'Ho.é basre OF‘ ‘Y\’leél’)d’hl'co\,' PWFMHM'&"\’”’
watem'als can be qwmgu X9 Aecreasfn{) ovdor
ag BeJow.
) Critena —s’r*ronj%. D Mild steel
2 Copper
3 Wvod 02
4y |eather.
® Caberia — Havdnet — 1) Mild sheel .
2D Copper
3. Wy 00
4) 1€oJH'>U’(‘
© Con'trsior - D\ALHJUQ—— D) Copper
2) M1 d gteel
\_3) ’ea‘H’)é‘)(' DQ_
4y Wrod .
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WINTER - 18 EXAMINATION

Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub pnswer Marking
No. | Q. N. Scheme
51 ¢ | Given - For showt circuar (hollow) colurom

D= 4otm= 4v0mm
A - 2o00mMm = 2.00 MM,
Crftema — 1o Aension af balte .

Soluhon ,
2, 2 YE
le Avreag = A= _}P[‘CDQ_A'L): :E(Aroo =200 )= 94.25X0 MM

MI=1I= T (ph 4= I (4.»5'-200"): 178 %15 rond
3*‘”4\!)4 = _Q:A:Q":O_:QDDYOM,

2
for no tension condidon —
6o = &b
’ .;/P.._/.. = ’P{c'&mm
A T
- e =1 I‘ b H'-7QX’08

A"gmay 94-25 x)53% 200

~ €= 62.49mm.

o1

o]

0]

ol

o}

Cl




liil MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION

(Autonomous)

L (ISO/IEC - 27001 - 2013 Certificd)

WINTER - 18 EXAMINATION

Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme

A AH-empt amvy TWO of the FFoHowfnjg 12

Griven for o vectamqular S-S. wooden beam —
b= 1somm, d= 250mm, L= 1.3m.
Cemtred Pofn‘f load ='W N
Cp=7 N,mm’l oo 4 Troax = ‘N]mml

Svluh
v 0N & -LW N

, 0.6%5m,, D-45m
A

B

/
M= Max &.m = .\’_\’4_'- = WZI»B =0:325W - -Nm
M = 325W N-mm, o]

S’: MJ\')( SF: Reach‘()‘)’) = __W_. N": D"SW N. (9'

i
for Wc’hrgm’f Seo‘hf)h A= bxd=150x260 =370 mmi
1= bdd o m’x")ﬂg = 195.31%)0° mm¥ |

| 2
a.mm: 01/2: '22:’ = 125 mm,
D Valwe of 'W' Hor berding shen cniteria
M_£& . M- _5__\>}< T

- % y
} . 895 W = 7X195- 31 X107 |
25
LW = 33653.4) N= 33. eskn-—@‘
1) Value of 'W' v shear shew caitenia . ‘
1mm =155

= txo. 5W /37500 - W= So000N = ok 4B) H
. Cafe \/a)ue«fb W=z min. J\T@g@ 23.465 kN, ‘ 01
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
. | Sub o Answer Marking
No. | Q. N. Scheme
6| b | Given for solid civewlar steet shaft -
P= J0kW = 9ox[0> Walfs N = lborpm .
Imax = 60 Nlmm')“, G = Bx10% N)jmm
6=4"= 1*xI - 0.0175 a44d.
I o
Solutiont- oo 21T NTwn
60
90%Iv = 2TTX 160X Tavy /g0 |
Tan = 5‘371X103N~m = '—3037)x|o(’ N-mm, ol
Shident Moy assume oy = Tavy = 5.371%106 Nrmm_ |
Ugfﬂﬂ H’t "ﬂ&‘aﬁf‘l‘o'f)/ Ji — C’lmw)o [ o}
Ip R
5.371x10°x32 _  60x2
T d+ , 4 |
.,'- 0'3 - 5"3'7‘)(?\) X32— — 456990')(’03 !
TIX boX 2
ol = 7696 mm. o
NN = - . [f’_ \ b lf
™, IP %‘Exdq'_%'x76‘ié,—3.444%m ‘mm_o,
1 Ugfnﬂ the W}A-—‘-}T'm, T - G |
Er o
b
L= GO TP gx10%x 0-0175X 3 444 X10
T 5.37)%)|ob |
L= 89771 mm |
|
--'-ij’rf') D(- shaft =L = 0-897m Sa7 0‘9”7'I,0|
(.No“‘e— Student mw assume  Twmax = 12 4+ 1.4 Tm:j, !
Marks 8)”)4” be QV\MT:’Q&’ QCCDTaLI'njly) !
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WINTER — 18 EXAMINATION

Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme
6|C 'ven - For Wchﬂgulmr colymn Section —
b = 200mmM A= 100 mm, ?21@‘03()‘39?\1.
€= \loomm In the blane b\bech"oj Hoyzknens
SoluHon ! ,
eccem'i'a‘fdg about YY-axis. 1
0
Lyy = ‘DOXQ'WB: 66. 67 %10% mm#
19
\fmau);, = Q.'DO/Q = Joomm.
A -~ 9poxipo = 200D0MM
A
\) A)W‘e(:"'ﬁm 6o~-— — J€oxlo - 3N|mm2 01
A 2 pDODD
1)) hUnA)fﬁ shem = 6= + Pt Ymax oy
T
= = \goxgogxlooxroo
66-67x|I0b
b= + 27 N|mm? | o1
i) Gwax= dot+ép = 3¥27= 36 N > (Comp) 1 1
o 0
V) Gwmin = do=dp =927 =718 Nlww ley =
= i
*_mm_\[n\’ = 1 N|ypm” (( Tensile) |
| A
O L [P I
# €=, ¢ ol Column.
v |
|
+— Gmwbined sheu
distribution djq | o1
2 [
3¢ N[mm J
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