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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;" \ ‘ Marking
No. |Q.N Scheme
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— bR.—
Product of avea and 1t centrldal distome from
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rsm et of- myment of avea abowh the veberence
oxys s Khown ac 'se tord vnoment 0*‘ aves' or
moment of rnerHa,
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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 = Moduluc of E 'z,Hn] o
G = MD::JUL'\/[.C \ "‘\7
K = Bu\k Mo [BEN
— OR—
D E= 2a(1+u) Q 2
i E =3k U—z’u)Q "
wh ~ odulus -BF‘ tlasHy ol
G = Modulus of wigidi
= Bwulk M‘Dc’u.'q_s aJ 'H‘l
M = Poisson’s raho.
D | Shear foree - Shear forie of a sectHon of a loaded b,
beam js Jde¥ined as the net or unbalanced verhcal
—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 C’W)‘/ <sechon ‘/
oF the beam (s the alqaebsric suymwmativon o(; momaﬂ% o
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
p—g
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Answer

Marking
Scheme

©

£)

)

B@mdjrlcj <gqua Hon ¢,

M- e - E
1 y R
Where E = Modulus of 2‘454—&”—7 of beaen malzrial
R = Radius of cuvvature ot the beam.

M= Moment o Tesisiance

I = Moment of | m‘@‘ beam ¢
abount N-A.\

8 = befrml/fnj

.Sf‘hm_}‘e;)
distoafi ce A’au-’.e/Y' 'f-'wm N-A.

Eccentric JMJ Q
Whev b acHon of the load

acks \Dcwa)l\cl vu} away From the oxis of the
member |’r S k PWM d.s eccm‘h’lc loaabn(j

Q’xampes Df écce/n’mc Poaohr? -
Noree applied 'Prmwgﬁjc ¢ lam p

2) (om presgive fovee ach‘nj o owher Pa‘az
012 cirenlar column,
T\ws%ﬂq moment — The meoment whieh 2 A,bp&e,i

N «H-ye, plane Ferpmbaw’ar t the axis of the
shaft 1< called as Wfsh‘nj v oment .

Moment produced e 4o -}m—»«aa—)hd fovie abowl
the amis of votaton of shaft (s called] ae hozhing moment

01

04

04

o1

Ut of 'hAJlanq moment —> N-mm .

0
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Q. | Sub Answer Marking
No. | Q. N. Scheme
2 Atterpt avy THREE of Hhe following 12
N Ak@tl‘eﬁ Y 7 J
1 D a,= 6Xivo = oo mm®
' dy= 63% 6 = 414 mm®
2, = 6/o = 3mm.
}loo X ' B % 7r Ap= 6+ $9/, = A0.5D rom,
? g‘ — 'DO)2 mns
! 1 @ 7‘; 6 = mm
R A'Lﬂ"—@ 2 ‘
+— |75 —f—
i—-‘—,-‘- —_
3= A2 18-3)mm . fom @@ |
-+ — 2
i:Q 92¢2 = 3p.8] mm. fm@F by
\ '+QQ—
Tyy = @xu), %) o
- (5’]‘2"’3+ oo ( 5D-30- sv)) +4\4(3m8|-‘3))
Tux = 7 21 %x)90° mmnt 4+ 3.2) X0 m’m+
Ty = 10.42 x 195 om4 14
I'YY = (I)')’ -+ (Iyy)
3
_ /3
= E———‘)?;(’ + bov ( \8:31—3)] + L———ﬂ?q + 4l4 (4"‘5""“71)]
= LN + 368 %1
IYY = 5.1%10° MM4' l'!é_
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Q. | Sub Answer Marking
No. | Q. N. Scheme
21 b
52,
o1
Shress A
Qrveakl'rﬂ S l'xu_g.
01
e Strain
£’(Vess-$+'rm‘n variaton fr cact iYom,
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Subject Name: STRENGTH OF MATERIALS Model Answer
. | Sub Answer Marking
No. | Q. N. Scheme
21 ¢ | Given . L=300mwm, b=4°mm, d=4omm , Pz 400X193 N
&L= 0-075cm = 0-75mm™ cﬂoz 0-03 MM,
Soluhon - 3
\g:}-ryzrj = 4= £ = 4vonv = 92Cv Nlmml o1
A 4-9 % 4o
=3
n=ez=dL _ D75 _ n.5¥x\®
Shin T Ta5s 2 } o1
e . &) _ o0.03 1 5+
Lakern) sthraln= 8pat —QEL_ ﬁ®7 5x1D
Ywh\')'s Modwus = E = -jfj = lxng‘me' 4
of

Potsson's vakd = Y =

o)

W

T

%" 3 4'\ wi/y TL—WL "

Shear foree diaqram,

wl,
/;\ (bm. -

Qmoh‘nq moment aLf‘aqmm,
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contlever beam,
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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 - B solrd vec’rmljlﬂ“ secHon b= 4smm, d= fomm,
Sa|lwhHon 1 )
for <yl Y\gc}zm(j wlar secHon -
Tbace = T6+ Ay™ !
2
= b | bed ()
|2
— 4boX6b6D 4 AoX6o A
— 2
Ibqsz -
Lhace = = Ag.gx)vgmmA'- 242

f,; 8 A4 KN
Al | ¢ G Caleulations A|L4ve- | 4
A, 2 1, 2m L H
ng’ Agk d S Fe = 4 kN,
: $-Fg = 4+ (2%2) = 8KN. [ ¢FD 4
o Ak S = gk
’ 3. F.D. ° BM.Caleulations [ _l’jwe, 4 4
BMC = O _
BMp=-4X2 - (&xg)x) [BMD-1
= "|2ka ,
BMpz —4%4 - 2x2x3
= =28 KN'M
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Q. | Sub Answer Marking
No. | Q. N. Scheme
31 C | Given— for solid shaft, J= 1#owmm, R=CTmm,
T= 12:5kN'mM = 12:5 X196 N-mm | = 2.5m= 2500 mm
G=806Pa = Eox|o° Nlme.
Solwhon — |
Polar M.T = Tp = '31]2: d% = %xna": 1437)&10[’ ot | of
i ) ’H")ﬂ, YE/)AJ}T‘D") —-E = Al
D Using - =
= T xR 2. BXID % 55
CI'W Ip X |ob
3
1)) Uching he velation
¢ L
;0= ® [2:5X |[v"% 259D
. 1487 %) 0% % &dx)0°
8 = 0.0%718 Asndianct. |.21;—
3 Ol 6‘1"\;% —_ ’PD’\" O%Sef uﬂkj cl.":: BDmm/ Q’Mx: QDN‘me_
eccm‘m“u’%?:ez 40+ 4d - 4o+3 = SCmm . 01
So)whor | - 9 2
Cs Avea = A:—E:Xd’ = J{EEXQD = 706.86 mm2
Section Modwiuk - %= Thra = 397;%1932 2_550.7mm3 ol
Using e ve)aton
A = 01
D = __L —+ Px 55
706-8L 2.650.7
S P= 36104 N | O)
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’E Sub Answer Marking
No. | Q. N. Scheme
4 Attennpt any THREE o F Hhe JFDHOWMJ 12

a) ReacHoins ¢
ZMp=o] P e

5Ex1-5+ 7X3.5 - RgXx4-=o
< Rp = kN,
Zh=o| 4 tve.

“QA%’QB 5-7 =D
- Ra=12-8= 4kN, @
‘LSRM ¢7k /-

4
1.5m C,
=4 kN |
Akl .

&)
o lo)
Y ’ 1 L Seve .0‘
S-F | BKkN
KN-
o ©
BmMD
S-F Calewlalions ﬂi B-M.calcwlalions d5+vz o)+ 01
g. FA 4|<N B
S Fe (rﬁjhr)dr-s:—lku, BMe = 4% 15=6kN'm,
S Fp (lebt) = -1kN, BMp = 4R5-5— 5x2
SFb a3kt =-1-7=-8kN = A KN-m.
SFB:—-Q kN,
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. | Sub B Answer Marking
No. | Q. N. Scheme
Al b | Gien for Y\Qc}-m-gruldff 5,5.<Leam/ b= ov mm, 4= 150 mm,
L=2m. , &, = Q_QN]‘me/ G = 2 Njmm?%
Srlwhion A ,ﬁ\f_ijN"m
A
, L= 2m.
2 ¢ ’ )
Maw. & M= M= l‘é w 10° Npw)
3 '
Max <-F = S:[ZA:_‘%[:\UD N s ’/L
for beam Qecton I:%B—_— | = 28.lzsxlv6 rm4
Yoo = 4y 75 mom.
D Value 3} W' Aor bendimg
M= —E.x iE |

5
2D Nalue of ‘W for shear shew criteria,
q_mgm = .58
A
3
2 = 1-5X WX3a%Io -
AN 100K ISD
W= 20 kN’m, — ® '%—
‘. Pormieclble UDL = mornimum ff" @4 :
o UO = A9 KN " - ‘
NJ ‘ "
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
Q. | Sub Answer Marking
No. | Q. N. Scheme
4| C Glven + o S5 cfrewlar chatfh N

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
iy
L T= ﬁm”‘*gif’ = = ]+ 0 XIO° N
T = I«o7x1v3N- B
A'ssumt'rU Tyoax = a le D7 X )0 N'm, \J?-_
Power = 21T - 2TMRX2DDX I. b7xh)3
2 60
00 03 Wa—'*h‘
P = £ KW ‘Ji.
41 d | Given for Mg Link, P=Qokn= ﬁww3M,
b= 3t s E =70 M'mmq'
\ 3
_1911_“’_*1_02} =P , A=_"P _ 8oxIv 04
A & A
- 1142¢86mm9' 01
oo bxt = N42. g4
31 xt = N42.€6
ot =19.52 mm o)
4 b= 3L = 3%X19.52 = 5§8.5¢ mm, 0|
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Q. |Sub ~ Answer Marking
No. | Q. N. Scheme
e Ec
B 3 Ye 7 12 14 02402
Nt A o —
4 7r N | | S
1‘“4')( . 1&}
Jt
5 // L 15
-6 @
C/S of beam Bending shres Shear shom
distribuhon Arshibubon,
&5 Attexnpt amny TwWo of Howfng: | 12
9 D.

lvoo v 5 E= \«O-KXIDSFN!mtE

(gb] ‘w)v,- L 4
A \ < D
SkM
— DkN 20KkN| [okNy
| L KDormm , looo mm 1200 mm ' '
/l ' l T
A 8
Sk
it |, SVKkM
B ¢
c D
1ok — o KN |
Equilibriuny ofy fodividual pasts - 02
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Q. | Sub Answer Marking
No. | Q. N. Scheme
5| a 3
: _ (PLY - Soxio'xgoo  _ .
wotd.| ) dLpg *(A,Ele e, = + 0-381 mm, o)
p 3
ﬁ) JLBC = ._P_L - ...._BDX’DXI'DDD _— - 0'286 mnmn , 0‘
(A'E)E" IpoDo %) D EXIT
3
i JLcn ~< > = — [0XI®X1200 - — p.]14mm,
) Qi) 1000 %105 X )oF !
Net deformalion = She + ‘a
= 0-381€ 0-28% - 0114
) -V ndf 0}
L . ( :cf;a?eilnlf:g%
5k | On H’f’ basis of anical byoper 0 - grven
waitenals can b @r 6/0/ ' Aecreasfn{) ovor
ag BeJow.
) Critena — g . 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—— 1) Copper
2) Mid gteel
\_3) ’ea‘H’)é‘)(' DQ_
4y Wrod .
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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= 4o0um= 4o00mm
A - % o = 2.00 mm
Cyftemna — 1o Aension at bae.
Solutorn 3
2|
tle Area = A= ’}ECDQ—J'L): 35(4002—203 = 94.25%XIomm o1
MI=1= -g—% CD‘L d‘D: . ): ||.7gxl08mmz"
-~ D= 4v0 _ 2 ol
3*””"’“ 2 2
for no tension o —
R °'
L 2
’ ’P/ w ol
L
8
Axdmay  94.25x)3%200 o
" €= 62 49 rm. oY}
|
|
|
i
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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

a | Given  Br a vectanqular S-S. wooden beam —
b= 1somm, d= 250mm, L= 1.3m.
' Centrud Pofn‘f load ='W N

o= 7 N’me onn 2 1’(:7:\/)4 = \N]me"
Svlution W N
— 3 ! o
, 0.6%5m,, D-45m \
7 7

M= Max &.m= WL _ Wx|.3

A

325W N-mm, o|

|
1 |
= 15OX 2480 = 375bo mm ]
|

= |25 mm,
* t \ Q—
D Value of W for bfjrwb'nq & hrerd ¢ teria
M. = .é— Z M = —'6-:\')1( I
T o s ¥
} . 895 W = 7X195- 31 X107 |
125

LW = 33653.4) N= 33. eskn-—@‘
1) Value of 'W' v shear shew cafteria . ‘

’mex =155

= txo. 5w /37500 - W= SD000N =0k (B) by
. Cafe value Jb W=z min. J\T@g@ 23.465 kN, ‘ 01
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WINTER ~ 18 EXAMINATION

Sub

.{Q.N.

Answer Marking
Scheme

b

G iy e

Solutiont- oo 21T NTwn

for <olid ctrcudafrg}eef shaft -
P= Jokw = quro Walls N= |607pm.

C[ma\m = 60 Nlmm G = Bx10% Njwmm
= == ‘Xl = Oc 01 5 JLL
| % 75 &a

Student may assume  Typof = = 5o37)3(106N"mm,
Uefng dhe relation, T |

(NoFe -

Marks shall be awarded qccoraunj/y)

60 l

90%Iv = 21X 160X Tavy
Tan = 5371%193 37)xlo(’ N-mm, ol

- o)

_  60x2
d |

371X1o"x32 456.90X)03

Ty= I d“’f = I 7498 = 3. 44400 wm™

| b
Sl GO0 TP @x10%% 00175 %3 444 %10
T 5.371% 0k
L= 89747 mm

" ength of shaft = | = 0-897m $a9 0-9m. o)

Student may assume Tmax = |. 9 Yo l-4 Tavy.

i
|
|

p M
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Subject Name: STRENGTH OF MATERIALS Model Answer subject Code: | 22306
. | 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 ! ,
Cccen !’u'g abouwlt YY-axis. 1
0
TIyy = “’OXQ-DDB_—_ 66. 67%1v° mm#
19
Ymax = 200[2 @2
A = 2p0oXIDD
‘D QU’FQC"'SM = 6707- 0]
i) BUnaU'rﬁ shem = 6 o
g = =f \goxgogxlooxroo
X 66‘67X’06 '
b= 1 27 Nlmm? | o1
H‘D Eyoax = o+ = 9+2y= 36 Nlmm?_CComP.> n ,
_ 0
V) Gmin = do—éb = S _’\lggNTlmg)(T 15T
. — 115 ensile)
A—200 L ——F "
| A
x-—————l——._.qu loomm
-;{‘e:lnum;ﬂ 14— 57’3 of'— C,olumr),
| * |
Y |
+— Gmobined shes
distribution djq | o1
2 |
3¢ N[mm J
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