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1a.
b.

Explain stress tensor and stress cqnffiation factor. & @ (06 Marks)
A point in a body is subjected;&tgn$ite stresses l00MPil@0MPa along two mutually
perpendicular directions. Theffifis also subjected to ffiffiffstress of magnitude 50MPa.
Determine: ffitr d&

r) Normal stress ary[ sFffi stress acting on a ffidwhich is at an angle of 120" with
reference to thmdffiSdPa stress plane

ii) Magnitude of ffiipal stress and maximuhffiid minimum shear stresses
iii) Orientatiogfuf4he principal planes #

of the material is 270lvtrVgl'? a*d ?actor of safetyrffitimate ttre m4fu*ude of 'd' required
according to ^--iltu #k efl 

. 
ffivi) Maximum prinejnal stress theory * ry "Y,./

ii) Maximum sheffdrain energy theffi'ttke Poisson's4atidas 0.283. (10 Marks)
,d&.f&" ^\, *WJryP ncohui.-z @p-

2a.
b.

3a.

4a.

how stress

iii) Orientatiogfuf&e principalplanes , #
, *"Ttq[&s&on the planes "tiffm and minimum shear stresses. (10 Marks)

_ 
.\. "$" -or.f

;&" 3 *OR- J* "'Sri' - w .Expla!ffirffium shear stress the@ aird maximum stra!$ energy theory. (06 Marks)

At-er,ktalffi position along onerffier with diameteffiffie toaOing ii found to consist of
shear fffice of 10kI.{ together wM#n axial tensile lo#dW0l<]l{. If the elastic limit in tension40kll. If the elastic limit in tension

imate the m.4g1i1i"1.ude of 'd' required
.e;'1'

,i*" \* $qur.rur$-4 *"^ /
A mass of SOitffips through ZSffiffir-tre o{a 260rfrm long simply supported beam.

The beap haJa rquur. .ior66rhiBn and yieHmfungn of +O"Olwx7r#. 'iut. Young's
moduh&s 207000 MN/m2 &ffiactor of safetv%hEetermine the dimension of the crossffi 207000 MN/m'Mpffiactor of safet4@etermine the dimension of the cross

beam. *4T fu#- -** (08 Marks)

different loadine case$
au*qxsfi; d\qs. 1,vJ

BX f tlt {1Ss,"

b.

OR
freely at its two ends. It is acted upon by a

a minimum value of 20kN and a maximum value of

surface finish factor
flof bar by taking a factor of safety of 1.5, size effect of 0.85,
stress concentration factor of 1. Given ultimate strength :

650MPa, yield MPa and endurance strength = 350MPa. (08 Marks)

(08 Marks)

Show, how the modifieit4oodman diagram is constructed, for
i) axial and bqdffig stresses and
i i) torsiona,l*$uir stresses.
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5a.
b.

15AE54

Module-3
Explain the four basic flight loading conditions with neat*Wes. (9q Marks)

ThL aircraft shown i" FE Qsb(r) weighs 1351d.{ and &ffi#ded such that at the instant of
$vheel is 200klr{ and its verticalimpact the ground reaction on each main under ffirffi wheel is 200kN- ald fil vertlca

veiocity is ism/s. If each under carriage wheel Xefu-W.z5k].I and is attached to oelo strut

as shown in Fig Qsb(ii), calculate the axial lopdfurdbending moment in the strut ; the strut
. .M,t S r , -r--- -rr1-- ^r--t---L^- +L^ -,^*l^^1

may be u.ro*Jd to be vertical. Determine afSggp8shortening of the strut when the vertical

velocity of the aircraft is zero. Finally calqUffi?ttre shear force andkfolin_g moment in the

wing ai the section AA if the wing, ;W.ftPbf this section, weigft$ffimN and has its C.G

3.05m from AA. .ru

_@ -a
W'rie esb(ii)

6a.
b.
c.

8a.
b.

?limensio

(08 Marks)

(04 Marks)
(06 Marks)
(06 Marks)

(06 Marks)
(10 Marks)

What are statisticqlly.tleterminate and i

Calculate the rdons at the supporfufi

moment tneo@P ffi

structtffiive examples. (06 Marks)

rownffi Q8(b). Using Laypersons' 3

(10 Marks)

:1. * *,f *

2 of2

d"

@ffiffi

* d d'q* '*"\ *- W rffi8ft)@ M @w &#ry;rYv\",,
# Modu{e-S

{ Y*.$#

ffi *W vroffie-s
ffia sohd steel sr''ffi'f aiameter roffira r.,rgtt is subjected to a torque of 45kN-m' If

G = 80GPa,*,#tutffiine the straig,@ stored in the shaft. (06 Marks)

b. A simply gu$pbrtea beam of sffiI' has an overhang of length 'a' on the left. The verticalA srmplyffffilorted beam ot spq$px' nas an oYernang oI rengm 'a on tne rer. rre vertrsar

load 'w' Mppfied at thg erd of the overhang. Calculate the deflection of the point of
application ofthe load C&ffi[&liano's first theorem. (10 Marks)

-doR
10 a. Derive an equatioq dr critical buckling load of a column with the end condition, one fxed

and the other ftffim (08 Marks)

b. Anive at an ffion for central deflection for a column with initial curvature. (08 Marks)
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