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(SESL I THEDRY EXAMINATION 201819
MECHANICS OF SOLIDS
" Tl | Howry Tt bawris: "0

b Ancespl all Scctom. IF require 2oy mismg daia, thes o sestalidy
SECTIIN &

L Ariemmpd all guesnos (8 bricl. 7=
Duilcsentianc hetwics fhe borms. soction modula: and flevural fgadity

What do you enderstand by auiofremage ™ Explam 0 m beel

Amalyucally dicsemsg hetwees hending of sempht and carved heam
Dailezemne hetwoon Sivae cnorgy and shoar stran erengy

Wha is the dflference in analvsis of closed and open coded speings

Iefine shear cemer and ils Emponance

Txplam slendemess ratsy and its importance in case of cobumn
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SECTH B
1 Atvempd any dhrast ol the fullowing: . Tid=1

ap A bwam ABCIE & ¢osfmuoss over Feir wplwls.m] cories the loals snwn in ligee givin
Below Dwlermine the valoes of the fiomy samenis al eah support
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B itrve e dafoneatnl ogmiem of Seflmiee corey.

e A ghiws coiled hohcal somg B foed o ose ond end cebgecicd o Eusl e o e

othoy When e sprng = = e the aval Wague vanes fromm 0 T8 N o ) Nem, the

workang anguler deflection berween thess oeques being 35°. The sprang s 6o he msds .
trom road o Circle scchion. The mafamum pemimsible diress boing 180 wWiHm The

moan damcion of the oodls 15 cight umes the rod dameier Celoulale the mean oail

dimmcier, the number of terns gnd the wwe dimmeer

-]

e kead 40 be carmicd by aJsfl may he dropped 10 omoon o ke foor. The cage itsch
. weighs 100 kg and v supported by 25 m of ware mpe weighing 019 kg'm, vonssting
ol 4% wirgd cach 1.6 mm dumeies. The maxinsgm sirces s ihe wae i limised io )
Mimm’ and E for the sope is 70000 Mism’. Find the maximam losd which can be
waied

€l A limber besm 6 om wide and B em decp i 8o be reinforced by ballng on two el
Nsches, cach £ ¢m by 5 mm m section i the following cases

L Muches atinched symencncally wl g and bollom
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Take allowabe timber stress as B Nimm' What is the maximem stress in the sieel in
cach case” Take Fnea = 210 KNmn, Fiis = 14 KN/imm?

SECTION O
1 Ariempr &ny ome part of the ToBawing: Txl=7
& A sesd whe of 24 mm cxicmal dismeter and 1B mm micrnal dameier encloses
a copper rod 15 mm dismeter 1o which il i rigidly aiached 21 each end. [T ata
\emperature of 10*C there is no kongitudinal siress, calculme the stressce in the
tube: anad pod whes the temperatur is raised W 20°C

Egseel = 210 kN fpram’ Fompa = 210 kb’
Coefficienis of lmear expansion:
et = 11 % 10* AT = 11 x 107 O

ih) A gl hlock is 40 mm bang, 30 s hagh snd 5 mm in thack. It is sebjected o
wnaloemly disanibuted easils forees haang the resallanl vabees m M shown
figure Compute the sirsss sompanents developed slang the disgonal AC

*
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4. Arvempd amy e part of the Fullowisg: i Tal=7
4ap A& solsd circular shatt of lengih 3 o and diameter of 50 nsm eolates al 1200
rpm by a 400 HP clectnic mobor at ity maddle. I dovives two machimes of 150
LI e 250 HI &t lefl and righi esds of the shall, respeciively. Determane the
mincimun shear siress and relaive displacemaent o the wo ends of e ghalfl
Taku (= &5 GiPa

dhp Desermane the deflection af the beam @ madpoin for de heam Maling
syilem shaovan m The Tigae piven bl
Take: E = 200 GMém® and | = &3 & 107 med

WOE Fdbery ] B0
Vd i *
S s e
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5 Lirempl any ane part of the Follawing: TEl=T

dai A shadl column is ol ballw circalar sechon, the cemter of 1k Eside hole being
& mam ecceninic bo Bl of the ouviside The cwiside dismaier s 56 mm and the
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]
posnl i lima with the two comlers Whal are the limiting position of the load for
thazre Bo he pas kensile stress sel up”

ikl Derve the relatson o find deflection inducsd in the open codled helical sprmg
wlaecied 1o anil Tiodgua

Aibempl amy sae pari af the bollowing: Trl=?

(a0 The cylinder dor a hydrsslic press has s oanslde dinmetes of 300 s
Detemmine the wall thickness pedquared of the cylmder & 10 withstand an internal
pressure of 60 MPa withoul exceeding o sheasing stress of B Mi'a

k) In e experiment cn o ek cylinder of 100 mm extemal dameta and 50 msm
inlemal dismeter the hoop ad longitedingl straing s memsaed by sirmn
gauges applied jo the ouler s fsce of the cylinder were 240 x 10® and 6l ¥ 10*
reapectrvely lof an memmal pressure ol 0 MM, e cxiemmal pressure heing
N0

Determine the actusl houp and longibedinal stresses presenl m Lhe
cybinder il F = 204 (b’ and v = 0,29, Compare e hoop siress value &0
abiained wigh the theceetical value given hy the | euaims

Altempl any ome part of (ke follewing: ¥ Tel=T7

i@ A Timmx 75 menx 12 mm angle is ussd as a cantilever willk the face AR
horizoatal as shown i figuee A verisCil losd od ¥ KN s appled o the tap of
the cantilever which 1s | e long [elemhiee the siresses at AT and

L]
thi  The bendieg meement acting on the gupved beam with o icclangule cmss-
pection i M - B EN-m Culale Ihihhﬁu dlrgss oA guainl B
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