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ro give rheir an.ywer,s in rheir own v,orcts as far a.r'ds as lar as practicctble.Attempt AIt questions.

Thefigures in the margin indicate FulI l|[a!kL,
Assume suitable data U necessary.

1' a) Derive the reration befween young,s Modurus (E) anrl shear Modurus (G).b) A c.r. flat, 300 mm rong and of 30 mm x 50 mm uniforrhe ro uowin g rorces y,,r#iv;i rt,1u.r19a 
"r;; ;; ilfi ;-:lllrl -'.ffi I #ffi ilrhe direction of rength (tensil;);3;0 

!N inrt;;;";;; or,n" w,idth (compressi'e):and 200 kN in the ciirectittn ,.i' 
,rtrickne.r (,;;;ii;; r)erennine the uha.qe ingiltffi"lir-1r, volume or tn*^ tiut. r"r.'rr'-:"i+o GN/m2. and pois-son.s

c) A rigid bar is supported by tl*er: ro,cs at one end in the same vefticar plane anc!
'equidistant' 

The other ena orroas-is rigicily nreo. itc'out.. rod, are of 
'rass 

and oilengrh 600 mrn and diamete. .:o i"m. T[e centrar ."a^i, oirr"e] of 900 mm length andof 37 -5 mm criameter, calculate rhe forces i, ,h. ;;; ;#,o * appried force r 00 kN.
LJ[: /E::2.remains 

r'o'i'ontor after ii," -1"-o 
has been appiied.

2' Define product moment of inertia' calculate principal moment of inertia and shorv theirorientalion of the followirg f,o*oge;Jr. prut*,

i"--i
l.+--- l40rnm ___>1.__ .__ 180 *rr, -_*- -+]N

For the stresses shown in the figure, find theinclined at 60 degrees with *"io, *ir.*ar*o
orientation. Verifyihe results with Mohr,s circle.
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30 h{}{lm}

sil t{N/mz

30 MN/m <*-

i0 I\{N/m2
4. A +a:{angular strain rosette, shown in , figurc. gives following readilgs in

astrain measuremenr task, e'*- 1000 ^ 10-6. eb = 800 * l0-u, e": d00 * 10-6. DetJrmine
the principal srrain and principal planes.

5. Define hoop and longitudinal stress. Prove that longitudinal stress is half of the
circumferential stress for the thin cylinder with neat sketcl.

a) sho*' that hoilow, shaft is r,ore st.ong than solid shatl when
length are same.

b) A solid circular shaft transmits 75 kW power at 200 RPiv{" Calculate the shalt
diameter, if the twist in the shaft is not to exceed io in 2 meters length of shaft, and
shear srress is limited to 50 MN/m2. fake G = 100 GN/m2. t3l

a) I)erive pure bending equalion. 
t4]

b) A cantiln'er beam 4m carries anunfirmly distributed load of 50kN/m over the whole
span. The bcam is of r-section with web 45cm x 3cm and flange is 35cm x 5cm
making ovcrail depth of 50cm. Find the maximum tensile and compressive stresses if
the flange is at the bottom and horizontal" Also determine the stress and its nature at 3
cm liom top. 

16]
Derive Euler's formuia of critical load for a steel column with onc end fixcd and other
hinge d Derive the condition of no tension in rectangular cclumn. [4+3 ]
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-
,fr |*: &e expression for tk extensionin a bar of lengthp, uniformly tapering from adimeter dr at one end to a diameter d2 at another eid subjected to an axial tensileload P.

//
,-bf A reinforced concrete sslnmn is 300mm x 300mm in section. J[g column is providedwith 8 bars of 20 mm diameter. The column carries a load of i60ki\Jid the messesin concrete and the steel bars. Take Er= Z.txtOspimmiand E :OJ+xld-ly;rl

/ S*"the parallel axis theorem- Determine principal MOi for the section shown below.

Srrength of Iv,laterials (E t 5 t)

-+F-To -*

{ r 2(i N;rltrn?
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t5l

ll+6I
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3/zl :*t-'b" state of stress at a point in a two-dimensionar strained material is as shown in/ the figrrre. Derermine the tasnitude of nrinc.iner srecca. ^-i^-+^+r^- -rmagnitude of principal stresses, orientation of principal

*f::,*1*:::Ty shear s#ess" Al*q iet"..r,ioe resuttant #[T;;:litrJTimaximum shear stress.
L7l

ox sx = 75 li/mlnz

raw the Mohr's circle

/'
l5
t*,: -
Iir
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J+-?Amrn

strains"
diagrarn fbr plane strain and ,.how on it the value of principal

I5l



4 I A thin cyiindrical shell is :1 m ltug and has 2m internal diameter and 14 mm metai

-/ 
thickness" Calculate the iaaximum intensit,v of shear producccl and change in
dimension of shell if it subiected to an intemal pressure of I Nimmr. Take E = 2xi05
Nimm2 and v: 0 l. t4l

,.4) Mention the physical meaning of torsirinal rigictity. A solici shaft transmits 2S0 kW at'' 10U rpm. If the shear stress is not to exceed ?5 MPa" what shoulci be the diameter of the
shaft. Let the shail is replaced by a holior,; shafi rliiose internal is Ll 5 rines the ourer
diameter. Determirie the size and percentare saring in',',erShr ii ine ru.rinum shear
skess being the same. [2+6]

A symmerical l-section beam has 200 mm wide flanges and overall depth 500 mm. Each
flange is 25 mm thick aad the rryeb is 20 mm thick. Determine (i) the maximum bending
moment that should be imposed in the sectian if the tensile or the compressive sh'ess is

ryrt exceed 40 N/mm' (ii) Detemrine the shear stress variation in this section. t6+4]

, / Mefiton the limitations of Euler's formula for buckling. Derive the relarion of crippling/ load for a long column with one end hinged and other end fixed. p+51

**+


