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WINTER ~ 19 EXAMINATION

The answers should be examined by key words and not as word-to-word as given in the mode! answer
scheme

The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate. -
n\elanguageemmasgmmmaﬁcal.spaingenvsshannotbegwenmorelmponanoemot
applicable for subject English and Communication Skills.

While assessing figures, examiner may give credit for principal components indicated in the figure The
ﬁgmsd:awnbywuﬁdateadmoddmmyvary.leemurmaygiveaediforanyequwm
figure drawn

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.

In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate's understanding.
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concept
Q. |Sub Answer Marking |
No. [ Q.No. Scheme
L | ®)| Attempt any SIX of the following : 12

(1)| Define ductility and malleability.

DucHL'fa:— 3t 15 dhe property i maderial by wivhe of
Vilue # whith it can be dvawn inty Hin wires on | °
applications of tensile force.

Ma\\eabllith— 9t is the Ppro of mafedlal by virhe
of which |4 can be 'Fhﬂenr:ﬂ\‘fn{v Hin 35.:7& oL 2
bent without crockfn7 when hammored,

(ii)| Define principal plane and principal stress.

Pur\c{!sd plane'~ A plane acress which °”‘7 normal
shrecses act with no shear strece is called a¢ o|

Pn'ndp;l plane.
Principal chresc i~ The nermal sk ( direct ches)

uch'nj i paincipal plane ic called as prinapal streg, e
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(iii) | State the parallel axis theorem.

Paralle] axis 4heoremi. Stafement - The mement cf fnerhs |

of a lamina abent amy axis s equd{-o the M.T.
pavaliel ax’s passing b

of 4hat Jaming absut
lamina and

ik centroid phis the broduct of avea ot
the square of ?mycnaucuhf o_l(sfqncc behween +he

'}\:0 axes

02.

Tp=Ta+Ah

Define direct load and eccentric load.
Divect load: A load whuse Line ef acHon acks alony "

the ants of the bul)o is called as direct Joadf.

Eccertaiz Joacl s- A load whase Line .f ackon dees
not coinstde : unith the axis of the ng), fs called |°!
as an eccentue {pad,

State torsion equation along with meaning of cach ferm

used in it
Torsional fquekin T . T _ Go

o IP R L o
W\bm, T= Tvrﬁucl I?: Par M. L *"'\Af"'

T= MM-S}\Qarsh'us_, R: Radius c{-skaﬂ'
ot shalt mafotil J

G= Medwhu of wfaidi
6= ra'ak tfu:j:’.* IMJH-, rfshtp{‘.

" (vi)| Define bulk modulus.
fe subjected dv Like and

Bulk Moduhua - When a body
equal divect chressen dmj Hhree md‘ua{ly twrenda'cdqr

ah:tc%'on:/ the the salic D'f- thic divect strens 4o the 02.

covvesponding yolumefalc shaln i constant within
mit. Thic rah'o ic called as bulk modwhus

the elashe

(iv)

(v)

\ =
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(vii) [Define hoop stress. State its formula.

e Eftffl 1- When a Cyb'hdll' {s Suﬁ(&d te ‘M
Pns.mre the 4ensile shessen ave devrd olon
Cidcum Fevence of inder which ave called »f
Shtdes or circumferential Sheses.

Soreonda for beop Shes ’
Jo= 3

Whenre , be intana
A= abame]th'nf bn-lu‘ (foheanal)
L= dhicknens of U1U04ual chen

o

(viii} Define middle third rule.

Middle dhivd rule 1~ for a ree wlar cross secHon
of column, tccu'Ma:Z of lquJ must be within
middle third of width or depth, « arvofd fensile
Shesser acvess the crvecsechon

02

b) | Attempt any TWO of the following :

(i) | A metal rod 24 mm diameter and 2 m long is subjected
to an axial pull of 40 kN. If the elongation of the rod is
0.5 mm. Find thcmssmdmedmdmevdueof\’oungs
modulus.

Given;- d= 24wmm L= 2ec0mm_ P= A4ox107 N
Tofind 1= 1) shess ©) and i) Ywnax Modulus (E)

So wjgn '-S-+r £ =
| ess = 4= __J_L_-_o &9”0
) (I,@q’j A52.39 M.l‘"_"

X
1) Youngs Modwhis = £ = _P-L _ 4XIox2000
) (\d‘ ’ A-dL 452.39%0.¢

E= 3.54X10° Njmm~>

0Z
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(i1)

Asiniply supported beam of span 5m an‘i&stwopoirh
load of S5kN and 7kN at 1.5m and 3.5 m from the left

| hand support respectively. Draw shear force and bending

moment diagram.
Skn TN
A C*L l» =8
; 1-5Sm K ' I
3 3Sm 44[._ IL.5m .
Ra= 56 kM Rg=€ia kN,
S6) 5.6 kN
® |[oe 0-G kN
[
e .
. S-F’-D\gmm -4 C4xn

e Nl

B-M. Diaqrar
~

Reactins ¢ EMy=o| D ve.
5X|-6+7x%x356~ Rgx5= o0
29332705.—-6.40«4

Zh=o| 44w RatRe-5-7=0.
“Rp = 12-64 = S-6kN.

S-F-Yalues: ”H‘Ve.

SFaA=S 6k BMA.ZO
S-Fe(left) =$-6 kN
SFe(right) =£-6-5= 0-6kN-

8-M.Yalyes Cl'jht.

BMe = 5-6X I =84 kNiy

0|

0149)

SI—:D(JL&) = 0- 6kN BMD=$-GK3-S—5X2
S'Fb(n'ji&) = 0:6-7=-6-4kN = 9.6 kN-m.
$Fg= "'6‘4ko BMB =p
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(iii)| A circular beam of 120 mm diameter is simply supported

over a span of 10 m and carries a udl of 1000 N/m. Find
the maximum bending stress produced.

entire Span .
To -kn‘ 1= M. BM'\J 3"‘"’“ - » I“ON’K\

Lol - fnooaoémnq
S
L r

Max.B-M=M= _b‘g.l:.z: 090X 33 e =10, y.
4

M= 12.5¥|°9N-m = |2-SX'°_‘ N-mm

. 4 ¢
T .'5.',_;4: :L.Ey,lzo = 10.18x10 mm?
ém“ - % = _1_232  — ‘o mm,

¢
Cojmay = 2 M3 _y12:5%10¢x 6o
B 19.18 %106

db,max = 1 73.47 N/mmq"

Given :- S.5. beam  d=120mm, L=|om, w"!WONlmmf '

141

a)

Attempt any FOUR of the following :
(i) Define the term modular ratio? -
Modular ratio 1~ The vativ of yowdwlue of elaskivitiec ,(.'.
‘o Lfforent malaials i called ac modwlur rato, 34
Value fs u\wa»al more than one

Medwur yalio = m= &1 . E,7-€E,
Es .°

16

o2

(i) State any four assumption made in Euler's theory.

@ Colwmn iz initally chvaight and of uniform crosscacton.
© The mateninl of column s per homegene wa £ {sohpic.
@ ™he column ¢ <whiected 1o oxial loasd on‘f

€& The sel weisht of columm i eglected

; Mark
© Glurmn js Jeng and Faile due 40 bucklina ond %rqub

accumprinn
Max 2
Marks .

© The wlumm T loaded within the elash Limitl .
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2. 1) | A hollow steel tube of 200 mm external diametef and 25 mm ' 7
thick is 4 m long used as a column. If its one end is fixed and
the other end is hinged. Find the load the column can carry. l
Use Euler's formula and FOS =2, Take E= 2 x 10° N/mm?.
(Hyen t- Hollow steel twbe, | = 4000 mm D= 200 mm,‘{f 25mm
Ore wd Fixed and dther Hraal, E= 2% 105 Nlmm™
To Find 1= Column load b/v Ewler’s formulg ,
SolM - J: D-24 = 200-2%25 = |0 W,
EffecHve length= Le = L _ 4%00 _ sg0g.49mi oy
J3- J2
Fr hellow Circular sechion, T= g (D"—- J")
o = :ﬂ:. ".. ‘ 4 - : B é At
e 12 G (200 m;) 57.69X7 mm
Using Eulers formula, fe = %1__ o1
B PE a5 ’nix 2_'x!05x53-6¢)¥!v‘
2828 43>
= 13247 %10°N
Pe = 13247 kN o1
Pe 13247
. P i = b623-5kN
p S‘Ape ‘MJ P Eol 7 6 o1
2 c)| A rod has a length of 10m at 10°C and its temperature is
raised to 70°C. If the free expansion is prevented. Find the
magnitude and nature of stress produced. Take E =210 kN/mm?*
and @ = 12 x 10°%°C,
Givem; L= l\emz lpecomm, += s’ t,=70%
E=210%16° Nlmn, of=12x166/%
To Find :- TmP-shm in mnan;h(ale. and nadure
g'm'". "'WP-S}(‘U&: 6t = o((tz_-t.)e ol
= lzx{E"x(?o-lv)xa.lvst
G‘t:: 151.2 N"MY?' (&mmss;yc) 02 +of
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d)

A copper wire 20 mm? in cross section and steel wire 30 mm?

in cross section both Im long are rigidty conpected to plates on

cither side. They jointly share load of 8 kN. Eg, ., = 20 x 105 N/

mm?. Determine Eeopper = | X 10°N/mm? Find the stresses

produced in each material.

Giv«m V- CbPPO{ W‘fm, Ae = zdmm", l.,_: looomm
Shee) wive, pe= aomyrv’; »Le= Jocomm,

Load = P= ¢kN= €000 N,
Ec = 20 x19° Nlmm-
Ee = lxlvgN\mm

To find — stremen in steel amd copper wire-
S‘o'"!’ m:.g:!. = 2‘2:-_2.9

Ec¢ !
LGz = -bp — 6:=20¢, o1
u:frg the relatin - .
P= C5 A 6-Ac of
gxs? = 2u6'c'n30+ €cx20 = 6206,
e = _’_113 12-90 Npwm ™ ot
L 6g= 20240 =258.06 lem of
e) | A bar is subjected to a tensile stress of 100 N/ mm2. Determine
the normal and tangential stresses on a plane making an mgle
of 60° with the axis of tensile stress.
Giversy. 6%= looNlmm™ g - 6o°
Tefimd!- En and 6% on inclined plane . 6:-3¢"
o‘"!-
o= 90- 8,=99-(0 = 30" b1 “i'” i St e e ﬁ?l_,
i) Nermal Shw: “nc 55‘6120:. joox Cc_ﬂ&) =~ 75 NML ol 401
) W"J shos = 61 = M Joox §(nfzxa{)

- |6t= 43-3c n]mm

I‘O’H'

!

Page Ne ;726



c".;thON]mQ; €y =0, @ =30
i) Nermal shresc = 6 = .91;.’_&-«.‘3;':&. iz e

o

- |OG+O+Jop-o M(z'lso)"
z o B

Gn = 75 Nlmm> 04

i) TqrgenH’J shrws = 6t = —_‘4’61; Sin2o
= .‘.252 $in(ax3o)
= SV Singe’ :

6. = 43.30 Njmm™>| o1’

o)

A gas cylinder of internal diameter 1.2 m and thickness 24 mm

is subjected to maximum tensile stress of 90 MPa. Find allowable
pressure of gas inside cylinder.

| Griven ‘ForJns C7Undw, d=)2m= 1200 mm, 1=24tm
Cmax = 90 Njmm*

Tefind 1= infeanal prescure = p

Lol": -
S s s %%

; oz -
9p= Px\zoo
2X 24 =
. = gox 2ax - 6N
b _W;’;‘L 3. (m |
P= 3-¢ Njmm* o2
Attempt any FOUR of the following : 16
a) | Define shear force and bending moment. ' s
Shear force 1~ Shear fore ab a cechion of beam j< defirad :
qs suwmation of all yetical forzes achn_g on beam on PR
eigther, side of He sechion consicleved i
Bending Moment™ .- Bendin nq moment of a cech’or Hbeam i's .
de¥ined as su algebric summation of moments of all fme | o,

about #'re_sechm Considered on ej ther sfde of- sechor)
considered . -

382 ‘“8/6—5
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B.-M. Diq:)ram-

3 b) Dr'awSFmd.BMdihgnn'xforasimlpl'ywpponetibauiof
span L. carrying a udl w/unit iength over the entire span.
Afﬂmma:nm/;:q,gm?a Qaqc.h'ons:- | :
- L Due o symmehical :
Q= WL Rp= WL : = { eading = !
wL = - Rﬂ’-:Pa: wL/Q-
2.m g ¢-F. Valyes 1'(,% -
% Mu— S'FA: w‘/,_
$-F. qugmm o $.Fg = = wl/,
W:/g B-M. Vakier ([} pe
D BMy=BM, = 0
° v 0 BMmay = _“1):{-1&—%,5; °2
B-M-Dfaqmm 2
o = wl
g
= c;Asimplympponedbeamofspnn6mcuriestw3poimlo¢ds
of 20kN cach at 2 and 4 m from left hand support. It aiso
carries odi of 30 kN/m between two point loads. Draw SFD
and BMD, 3
. 20kN 20 KN
A c kil e
+ 2m , 3am , 2m %
Ry= SpkM pé'ssoku
so ——-lQ
@ . ok :
F——y @ flle &
) "0 ;
$F Diagram
115 kNem
loo 100 kN1
® (‘")we o1
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id) Reactons:
iMA':o, Dm
20%x2+ 30x2%x3+ 20%x4 — Rgxé =o .
L. Rp= 300/5 = 5pkM, 5
i%:ol A 4ve _ .
Ra+Re— 20-(30x3)-20 = ©
. Ra= loo-sv = 5p kN,

B S$-F. Values 1“+w.
SFA=Ra=LDkN,

SFoClelf) = <0 kN,

S-F,,c;{;)ﬁ-): Sp-20= 20kN,

S Fp(lejf) = 30-(30x2) =—30kN,
LFyp (m:]ﬂ):—ab—ﬁo=‘5vk'4
$Fg= —<v kN,

Q) BM Values  [|J+ve
PMy=o0

BM, = RaoX2 = SURZ= loo kN'm,

BMp = SOXA4- 20%2- 3oX3X|= |00 kN.m
BMg = o

B-Mmayx = SDX3—20%1= 3%XI%0-C = 1ckn-m
(ak midspar)

(23]

o)

"/2.5




5‘ )| A cantilever is loaded as shown in Figure No. 1 Draw SFD

and calculate B.M. at point A.
1kt 2%n

y
¥

‘ '& No. 1
| okh JokN

kN
o 7 lend

3 kn

[ -~ > 6
2™ 0-Sm 2. \

Jkn

S‘F. Diagram.

P 2RV ] e
S-Fg = 3kN.
£ Forigh) = 3+(2x2) =7 kN.
SE-Fp(leb) = 742= 9 kn,
$-Fe (y{,h}) = 9 kM.
S Fe (leht) = 9+ 10 kN.
SFp = lo kN,

+ Bendina memend @ A
~J

| BMy = = 345 kN-m,

BMy = ~ fxd-- Graxsslrediva)

qu

02

of

| &1




e)

Asimp!ywppmedbcamofspm?mc;;iéaudloffmlm
over 4m length from the left support and a point load of 5 kN
at 2m from the right support. Draw S.F. and BM, diagram,

2kN 5kN
A e I B

ol . )
CESE=STT BN
' 7] O
5.86kw
S5.96kn
S.F. Diagram.
1274 kN

B-M, Diagyam

@Reactiens ¢ EMa=o  J4ve,

2%4Y%2 45%X5~-Ragx7 =0
41=7Rs .. Ry = 4|y = S.86kN

£R=9]| 4 4ve ‘ Rq+Rg—2%4-5 =o0.
. RA= 183-5-84 = 7. 14 kN,
B S.-F Values: 1“4\{;,
S-F-A=QA=70'4 kN.
$:Fe = 7-14~- (2%4) = 0-86 kN,

S-Fy (Lebt) =0 6 kend.
S'Fb (“"br) =-0:36-5=~ 5.86kn
S'EB — 5-86‘(”.

L+ve 01

C[Iwel

o1

12-/15 |



ﬁzﬁiﬁm of ‘hofh"' of cofiha shear.

Fom <5 ab"a'jrqm, 4-d _ 1:‘2
Bl 0-

d= 0.43m fn'n"svin}c .
and o} a st 3.57 m.Prom peint 4
@ B. M-COJCUJEUDHS : C“ -+ve .

BM, =0

BMc = 7014 %4 - 2%4%2 = |2.5¢ kNmy

BMp = 7:14%5~ 2%4%3 = ||.7 knm,

OR BMp= Rgx2= 5.86x2= ||.7:. N,

BEMmax = 7.14% 3.57 - ?-x;s_'zl = 1274 kN-m _

o)

ﬁndtheM.l.ofa‘T‘sectionlbmtthecemnida!uisxx.

Top flange is 1200 x 200 mm and web is 1800 mm x 200 mm.
Total height is 2000 mm.

A—— 200
From £y 1' ‘%T;l;

J. = '?00"‘%2.: 1900 mm. T‘ '1‘

= 200XI8s0 = 36 0050 MW> | f€eo

?:’300"!'{
3,.: 1€00/2. = 900 mm, J‘ I l
Position of Cenhoid . A_* i _8.
Y=Y t 8y, £40000(1900) + 36 soen(q00) _
Grtas 240000 4340000~ — 1300 MM
(Ixx), = IG'*Mzz Mi. 240009(!190—1309)2-

12
Gy = 8-72%09" mm?

3 2.
(IxX)z = Tg+Ah = 20—"‘,—1&9.'2 + 360000 ( 1300-q00)

ol

(5o)a = 15, 48 % 10'° mym#

. v !0._ 10 4
" Inx = (I,,g,+@,x),= 8:72%19+ I5-4X0°= 2.2x10

o1

o) {

ol

'S fos



a)

Attempt any FOURoflhefollowhg:

State with neat sketches paralle] axis theorem and perpendicular
axis theorem.

1) Paxallel axis +heorem : -

any anfs s equal o dhe M.T. of that darmina abont
parallel axfs passing Hhrou 5 centreid pud e
product ot area a‘f- lamina and §quare i the
distarve betweer the two axes.

Avea A'
S
' h
A - 1;5

2
143: Izz“'/”\

D Perpendicwlar axis theovem -
S'h'hmcnh—- Moment Of' inerha of a lamina dwﬁ:"‘
an oxls perpendicwlar to the lamina and passing
h the centroid s equal 4o the cum of
mondents Df inertia of the lamina about two
mubvally pespendicular  axes ?a;sl’nj Muoh#n
certnid o‘f HscAlzmn"na, '

-

g Izz = Izr“'I’!

Stalernent 1~ The 1memend of I'nevta of a Jamina J.J‘_

'4fo¢ K

16

ol

o1

o\ 5

oy’




»

b)

- e G+ > ——

A hollow C.1. pipe, with external diameter 100 mm and thickness
ofmeu]lOmmisusedasasuuLCalcnlatememomtof
inertin and radius of gyration about its diameter.

Given . For hellow €. T. P{Pe' D= loomm, .‘t:: Jemm.
To ‘RHJ i I‘XX and Yadiw r{ avn\"fm (k)
.‘53'1'" d= D-2t = {oo~- 2x|0 = 20 mm.

o for hellow cirewlar setion Loy = :!‘E(_b".a")

Ixx= 2.84¢ XWG""’“"

« Radius -fa\'rdimz K;.—J %}_ - [ Z-¢qex0 e

= 2827-43
L Ky = 32.0l mm

. - t)s Areaz A= :E(Dz-“l)= %(lo?—ﬁ):ﬂﬂ-%m% o1

o1

o140l

c)

A symmetrical I-section has the following dimensions.

Calculate polar M.L. of the section flanges = 100 mm x 10 mm,
web = 10 mm x 100 mm.

#——too) —
[ {' m _’tlo *MT. @ xx-axis -

3 9
,@ Tyy = Bb-bd
_l_

12

4
el 130D = (\‘ooxlzo-—Soxlooa

| 3
-)!rt- Ty = 6+ 9%)0 mm*
[—— —m -

'1"0

|

| 3 5 °3

3- = lox\op looxiy lox|o
Tyy 7 T T : -

¢« MT. € YY-axfs :-

. ; é
|+ Polar M1 = Ip= Tyx+Tyy= Wcahfli_o‘«t'l{s?s.m_v_‘.-: 8.575x16m

Tyy = ) 675 % 106 mm#*

ol

ol

or+ot .

|5/15




o oo - L TR e mg s - ‘. ) XL
“ A mtiemr e =

SEVIEC < 2700) « 2013 Certifisd)

An I-secuon consist of top flange 80 x 20 mm, web 120 mm x 20 mm ‘

4 : R 2
| and bottom flange 120 x 20 mm. Calculate moment of inertia about
XX-axis, ;
A= 160 Ag= 24ev Aoz 5,0
O Perrnm
2 Y, = /5o Yo = §° o= 1
@ 20 rwen
'y‘:_ ¢/(wx/;t)+(.:4n—u.n).ggif_w,_\_'3)
C Meow 4 2Ly o -y ae )
= FAe 25" i o
@
{20 re -
Ix = TI; C8elC 2es A Ol ) Cuge ;5-/,)?’
- = D¢ ')(\o‘.
- Ir P 4 - A 2 |
@ 7y 2 72 (310134 (240 3 (S0~ # 24) Z '
= Que et |
12¢ 7w
| A s
}>¢3= 7':('1‘)(“; = C Pdond € Fo 28" =00
= 2-0 8% xw‘
I,g.c 2 7.+ I T = B x,cc £ £ £
” e Y Mg = = 2% 4‘3-04){';49,037\" = 22/2*/{.0%5 ol
| = x
T —
A

State any four assumption mac : in the theory of simple bending.
Asswmptions made 'n theory of siwple ‘bendina. -
D The beam is s*h“m‘gh# before ‘Md,.l'r'j and 1's of Ghiform

tyocs- sechon » ughouf

and 4hus o Hookls law. 0

A Mark
2) The beam malesfal (& strecsed within elasHe Lt Aov pach|

)

3). The ransyexte secHons remain plane before omd |Max4

akter bmoUvZJ,

4) Each JAArex a{- Hhe beam (o fiee Ao expand or
cortract (nole{:mdeﬁ% - the Jm’e/r above or
below it

&) The malerfal of beawr s Wompaenesus and fsotuspic

£) The beam f< Sub\)'edd ) Puré_ b”““mj pny.

s /2('

Marks . |
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4'{ Abeaml(!)mmwndcudZSOmmdecpnssubpe\:tedloaslwu
faceofMRNuammwcmn.ﬁndmemumdw
stress and draw the shear stress variation dingram.
Given:- beam, b= lsorom d = 200wmm.
6. F= 4okn= 400N,
N 3 To findi- ) q__mmt ﬁ) Shear $hen VGIJ‘J"'O ”ﬂﬁﬂm.
£ S X L
g war sechion Ee = EF
P for 'nru:hméJ ) {“J S e
3
- 1 = _Agoxrlo . I.GN‘mq' o1
"'3 oo X2LP
= |+5% | é
4 13“”" b ‘Sx‘l_qvi Mol o1401"
! {m” = -? vdy N,m
re. 5250 M.
x> i ?
Cln}) beam Shear shrest yariation Lia
5| Attempt any FOUR uf the following : 16

a)

Aﬁmberbumhaaam-sccﬁonlmnunxzoofnm It
is simply supported over a span of 4 m and camies a udl of
| kN/m over the entire span. Calculate the maximum bending
stress induced in the beam and the radius of curvature to which
the beam will bend at that section.
Given, Hmber beam b= 120mm, de 200mm
4-S.Span= Am, LDL= \kN|m oyer entire span.

To find -~ 1) Max. bmdln-' Ahriw (" 6bmar)
i1) Radiws I?’ ewwahre (R

6'!*" As V“’N of Efs not 3 wen shdm? ¢an assyme any valee
C

hence appr piate mavke hewd be a«\u\)

17/26




L ]
-~ et i I8 masamivins 4o

. CENrOnInegs
(ISOAEC - T700] « 1033 Certifies;

S| q | geoIM- |

Kk |

= 2% “" Nemm, o1
. of |
1~ 4 R |

=3 2.‘£|D‘x|00

gox o b
2
&b, max = 2.5v Njyomy

of

% Radiws fpurvalire, R = EX 5 %

Asgumming E= o.llxivf Mlﬂu'wn'1 for mal,

R= 0412.% 105 % ¢0x|°‘
2xjpé
Ri= 4%0%19° Tom

of

b)| Sketch the shear stress distribution diagram for a rectangular

beam of 600 mm x 200 mm decp subjected to shear force of
20 kN,
Given:i- Recta

ar beawr — b= Goomm . = 20pmm,
$F= oxioN. '

Teo f #ind !~ Shear har Aistot budfom 3 ‘
_S'_oﬂ:; ﬁ"'ﬂt"ﬂ'mﬂ“f h‘am} q."’,f ;‘w - ‘20XID.

2 3l -
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of 40 cm and 30 cm respectively carries a vertical load of 150 kN
at the outer edge of the column. Calculate the maximum and
minimum intensities of stress in the section.
Given 1~ Bor hollew civenlar column, p= 4eomm, A=3p0om.
P= !SV‘xtogN e= D5 = 200mm

~FoPind (= - Ehan amid &min.

Sl - c“fnu,lar section—
A= Tx(v-4)- ’“'(4;» 3.&9 54477, 87 mm

% (D"—- d") = 2_."1 (4»0-303): s.Squ mer!
&: Do = 4oo)y = 200 mm,
. _ - ls"tntl'a’3 14 2
+ Divect shem = 6o =L = 0 = 2,73 Njwm

54977-87
o menqshw— ép -1P M _ 1yxeX 200% 200
2-59% o8
G_b“IG ‘18 N’Mﬂ’)
' Emay = betby="7.7346.98 — 09.7) Nwm- ()
. Gmfnc 6‘.-61,- 273 cqec-azs 425Nm (-r)

SOITEL - 270 - 3043 Lertifies; * ’
5 b tonHnued.... |
for ne‘l"unddav beawm secton —
A $F
frome = 15 ‘La-wrad-c_ l-sx S i =|.ex
= |«5% Zoxlo 16 ot 401
3 (Gooxztg 'l BRDALY
f h‘ it:um = 0.25 Nlmm
> L
=, _1‘4‘* €oo —{ x
' 2.
%0 — — D?_m,- 0-25 Mhom o)
t‘,k of beam ehear stress Arshaibdion
S| ©) | A hollow circalar column having external and internal diameter

o

o2’

o
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d)

A M.S. link as shown in Figure No. 2 transmit a pull of |
SO KN. Find the dimensions & and 1, if b = 3r. Assume. the
permissible tensile stress as 70 MPa.

- gox v of
c/-‘#"’ P 4w 3ot
o = L
3z
<2 §ox 1’
® = =
LS . Dl f0- 9%
s 2 %o o1
A = 19 52 oum Aoy 20 >om ol
bz 3= 3¢)9:5) = S8 LZ vum AAY £ i, o1
\
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e)

A clamp made up of rectangular cross-section 30x 10 mm as
shown in Figure No. 3 is subjected to a fort,e of 2.5 kN. Find
the stresses induced at section A-A.

2-5 kst . - Tf\

[+ - —— [ o Fr
& oo
l30r-1

T I
Fig. No. 3

Griven 1 - Redwnawlmr s b=)1omm d= 30 mm.
P=2.5x103N, € = 100 mm.

Te ‘F\'ru‘ V- Emax and Emin at Sechon A A
Lol ! — P 9.
: N 5%19° o
+  Divect shrens = 6= o —10_131: €.33 N =
3
MZ=T=bd?_ Jox3e _ 22 500 mm*
] T BT t2_ }
— D
Femam = di‘—?:’ ) s .
o Bendiog sk - 6=+ P,CT'L
2 |
225v0
62=:Llsc-e7 N|mm> o)

(‘Tén;ii/e)

Cvion = Go+ £y = €334 |b6-b7 = |75 N‘mm (79[

Emin = Eo-€b= 833—166:67= —|5%.34 M o
6_mm- 16234 N/‘""’ ©),

Ccornp)

2\ 26
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f) | A mild steel flat 50 mm wide and S mm thick is subjected to

com- W :
| Lol? ™ gccm;m",{a @ Yy onfs -
Lm -}— — 0-r—-'- 2.
‘1‘\‘* A= SPXx 5 = 2fp MM
iyr S'XSD?_, Cﬁwlv"nmf'

load ‘P' acting in the plane bisecting the thickness at a point
10mm away from the centroid of the section. If the tensile
stress is not o exceed 150 MPa, calculate the magnitude of P'.

Given | b= ¢bmm t=5mm ’
e= lomm £y =150 N]mmg'

To find ¢ Tensile Joad ¢

o = _fm/z.. 25 mm,

+ Divedt sheu= ‘-""-;;t‘-' %z 4%19°P  Nww

. Bending Shes = 6 =4 ngﬂagﬂ
d

— 4 Px|ox%x 25

T 5. 21 xlo

Ch =24:8X1°FP  N|ww-

Cmoap= 6o+ 6b
| v = Ly P+ 4 mo P = 2.815° P

o P= '5’/@'87\163) = \7046.45N

v P= 17045 KN X 17,05 kNt

o)

o)

0l

0l
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6. Attempt any FOUR of the following : : 6
’a)Stmnsamlpdonintheoqofplnlomim _
Assumphon in theory of pure tovsion t s Mardk
| 1) The w alerial d’.s}wﬂ e homoaenesus and Vsetropic. Beisi
{7 2) The sectisn which i< plane” befove twist Temaing
e o L cemphiv,
=0 Plane aften haist. :
S [ 9 The angle of dwist fs uniform Hoeugboud the Mo 4
Jenath of shait.
£ The sechon of shalt is unt form ﬂ-,rauzbwf Hhe longlh .
' ¢) The shaft (s loaded within the elastic Lot
6 b) Find the torque that can be applied to a shaft of 100 mm in

diameter, if the permissible angle of twist is 2.75° in a length
of 6m. Take C = 80 kN/mm?.

Given forsolid shaft, d= oo mm, L= bosormm.

3
0= 2-75", C = foxlv” Nlmm?* :

To fimd '~ Tovque

Nt — :
< L bl e 2’75x:&:°: 0. 048 Aadians. o)

for <halt, Tp= %%x A= %Ii_x loo= q.22XI0tmm" o1 .

Usioy the velaton T _ G&

- o c,
R GO x*xTp = eoxlogx D 648X g.82x\0 ol
= Evoo
L T= 628 X9 Nmm
T= 6-28 kN-m : o1

23/25*..
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<)

Calculate the suitable diameter of a solid shaft to transmit
220 KW at 150 rpm if the permissible shear stress is 68 MPa.

To find-  diaweler - (4d).

Given'- Solid shaf}, P=220kw, N=1p, 5= b& N

Sol” ! - : X
— Power P = ZTNTavg
/. 6D pov
" Tayg= P XEPO®O _ 220X £0000
J 217 X Vo0 21 160
= 14 logN'm = llnuo‘ Ny 0)
Comfa’m'na Tgrg: Tmy). = 1 wl-n.m.
T 58
Tp R
= _n_ 4 — o l’ - \Fe
Tp 55 D = 0-049¢90" R= D.5D. v)
2% \QX‘OL 68
0-048 D% 0-5D 0)
p3 = 0:5 X %108 - | prxgob
0-098%x 68
e D 'D‘-‘GWM S“; Noemm 0)
d) | A shaft is required to transmit 20 KW at 150 rpm. The maximum’
torque may exceed average torque by 40%. Determine the
diameter. of shaft, if the shear stress is not to exceed 50MPa.
Givent- For solid shaft, P= 2o kw, N=15D,
Tma*:"“ ‘Tavj.l Cs =50 N‘mm’_
To $ind:~ Adiameler (d)
SoM-  Pover= P= 2N NTava -
60000
T 2ox éEDOCO ¥ o
L = 1273-24 N-m ol

2T x)sv

— - B G - - — e e e

‘IZJQ-ZQ}HDQ N-mm |

Paze No 24‘/2.6
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el s a sy . = A
‘ .l SR e

(ISOAEL  ITTO0) . el ummxn

Tmu=\-loTaVJ= leax 1273.24%9° = |78 Mo‘N-mm)
for solid shaft, Tp=Tp4 Rz 059

o)
= ooqeh" ’
1o kg
Tp R S
S 17gxiet _ so i
b-0qg b4 0-5D
e D3 = 17eX108X0-5 _ 4 ey )of
0-09¢x 5o
D= 5663 mm Som bvwmm 01
o |
¢) | Find the torsional moment of resistance for a hollow circular
shaft of 225 mm external diameter and 220 mm intemal diameter,
If the permissible shear stress is 60 MPa.
Given, for halew direwlar shaft | D=226mm, 4=220mm
6= 6o N’m
To Fiodi- Torsinal moment b’f vesistance .
Solution -
-%vholhw umdar SecHn
(M d") =1 ('225‘ 220) 21;3xumml' oy
Re % 22C = 112-5mm )
Using the 'rtld'fw; —
I = €
I R o\
o'p T= “ﬁ""If - [
o T‘: “US4X'° N"Mm
T= 1154 kNam. '
- v)
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(1) Define - section modulus

Seetivn Modulysi—~ The radio of moment of ineriia

abewl neudral avis o the distarnce behoeen neudral
avis fo the opuder most J er of cection s called
as sechn modwlw & is elgnoted by 2"

Mdbamd-uubﬂ)., %= ._:F_.

(ii) Define torque and state its S.L uaits.

Tovque:- When a fore ic appliea on peri hori or
civeurmnference ond in Hee plane of ('f‘v:ued‘\'or)/
l.?' treales o "\)fsh'«nj moement 4 thic 'fwkh"fﬁ
momend §s calles as Horque. Torque i< equal
o the pwduct of fore and He per penditulay
'Stance Hhe applied force and ans 5F Hhe roember,

Unit of torque s Nmm or knem.

0

0

0|
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