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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B. Tech III Year I Semester Examinations, November/Decemb er - 2017

Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answel any one full question from each unit. F.ach question carries

(25 Marks)

What is the gyroscopic effect on aeroplanes, when it is steered right-hand side on
horizontal plane. pl
wgite the formulg-{or velocity o{thg piston in rec-!.procating engi4g, and explain rrow
doei yel'ocitv is rblatbd t6'crank arisleid:' '"r i 

- 
I i '., it- 'r ,' i llii 'i ,"^.,

wfistils principteiof cliltelies, list o'-utAif.erent typel otautc;hes? i*ti ',. ; iii^-t. ., ,
How does differential band brake works, write the condition for self locking when
drum rotates clockwise
Explain the term "coefficient of fluotuation of energy" what are ,h. ,"r*l:,].*
required to calculate coefficient of fluctuation of energy. I2l
pgfine the term "sensitiveness" in governors. pj
1{li.+t,fssgcondary 6al4noing in m[iltilcylinder in-liiliJ bngine? i 'i ,,*,, iZtr 

" 
, .,".,,

whltigre;primary and pecondary fore.bsjn...the reciproe,hting.bngine?i ' '- '.. j pl"-'- i i
Write fhe formula fcir ri'dtural frequericy u'f' and siatic <idflection 'i6" of'the cantilever' '"""'
beam loaded at free end( shaft is of negligible mass). t2lj) Write about the terms 'ifree vibrationi",-"forced vibrations" and damped viUraiionr.
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The rotor of the turbine of a ship has a mass of 2500 kg and rotates at a speed of
3200 rpm counter-clockwise when viewed from stern. The rotor has radius of gyration
of 0.4m. Determine the gyroscopic couple and its effect when
a) The ship steers to the Gft in a curve'of 80m radius at a speed of 15 knots (1 knot =
f86.0 m/h) i----..

6jtfre rUin pitcfie-sS.degrees aUQ;-e-,hnd"'g degrees below'the ro*ui..psiiiHon andiifr.; r ",
bow isddscending with itd maximum*bloeity. The fitching motiori issiislpl'e harmcinii.. 1,...,..,i
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with a periodic time of 40 seconds. Is+s]
OR

In a four-link mechanism shown in Figure 1. Torque T3 and Ta have magnitudes of
30 N.m and20 N.m respectively. Th; Hnk lenghs are AD:800 mm,"Ae:300 mm,
BC : 700 mm and CD : 400 mm. For the static equilibrium of the mechanism,
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a) up a plane,
b) down a plane.

working against the friction?
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Explain uniform pressure and solve the following problem.

$ eg-aiql pivot with,4ngle of cqne'ps..1p00 supprts q lgad of l8--KN...f,he external.. .........

tadiu$ is2.5 times the'intBmal railir+d'...The shaft rotalbdat jl50 rpd- trf the intensiw."ofi i 
-i

ireisrire"is to be 300'KN/in2and cbefficieni of friciio*as 0:b5, whai is'th'bp6wer lost in. 
t---

i

7.

The turning moment diagram for a multi-c;zlinder engine has been drawn to a scale of
I mm = 325 Nm vertically and I mm :30 horizontally. The areas above and below the
meqntorque line.ar.e.-26,+378,-256.,+306,-302,+2+4,-380, +261. ar\d-225 mm2. The
!ng. rnp isirunning at a,intiian speed g-t..6.00 f.p.m. Tlr--e- totdi"-quctuatio..n-of,..Spegd is nol -to.i i 

' 'i
exieed..fl.8% of.thd.meari speed. if the,r.adius of flywhdel..it 0.7 m,rfirid Lhe..inass of:thb, i, .,j
flywheel. tl0l

OR
The lengths of the upper and lower arms of a Porter govemor are2O0 mm and 250 mm
respectively. Both the arms are pivoted on the axis of the rotation. The central load is
1_-l-9 N, the weight.of each ball is 20 N and the friction of the sleeve together with the

leiigtpce, of ttrei'operatrng gear is equiva.lent to 6i fbroe-of 30N h[ ihistseve. If itiiili ,.-,,
iirniting-inclinatidiis.of tl.rb upperi66*."1g.,the verti'dii{ dre 300 and 4U{, iggterminerhe, i, j

The cranks of a two-cylinder uncoupled inside cylinder locomotive are atright angles
and are 300 mm long. The distance between the centre lines of the cylinder is-650 mm.
The wheel centre lines are 1.6 m apart. The reciprocating mass periylinder is 300 kg.

Il:;.ddytrg wheetdipmeter is 1.8,m:".,lf.thp hammer blo, iS not to exc-qe{.4.I kN ar i-:-i ...*....
100'1ffi/tfi',detenhin€:i j r--;'i i t-,r'i i r-rii j *r..'L,
a; fne"frhction of thr!'rbcfirrocating mhs3eS to be bdlanbeb;" i i' \--.,
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b) The variation in tractive effort
c) The maximum swaying couple.
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its angular position (b) the position of planes of A and D.

account the mass of the shaft.
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A shaft carries four rotating masses A, B, C and D which are completely balanced. The
masses B, c and D are 50 kg, 80 kg and 70 kg respectively. The masses C and D make
ari$lss'of 900 an{ lg.S0,.respectivetfwith"mass B inithesame sense. iTfiib rnasses A, Ei.'ei ,,*.,*d.Bfle conceritrateil atlradius iS *q, l00mm, 50*B ahd 90 min'.reipectiu"fv. 'iHu- I j
plane of rotation of masses B and C are250 mm apart. Determinei (a)tlie'mass A ind' '""''

10. An electric motor is to drive a centrifuge, running vat four times the motor speed
through a spur gear and pinion. The steel shaft from the motor to the gear wheel is

14r.rp d,.iu*eter andlL m€ter long;thg pha.ft from the"pinio.n to the centri-_fiqe is 45 nrm, _.......

$,iam€Jerald 109y..;q,lorig-. The rna.1'sgs and radii!of.lyratjon of rnotor,and centrifi,rgEi i j
are ieSpectively 37.5kg;100 mm;30 kg"hnd 140'mrii.Neglectingith+inertia effect of' ''.--"

the gears, find the value of L if the gears are to be at the nodi for torsional oscillation of
the system and hence determine the freque-ncy of torsion oscillation. Assume modulus
of rigidity for material of shaft as 84 GN/m2. tl0l

OR
A slaft 1.5 m long,.supported in.flexible bearings..atthe ends carriestwo wheels each
q"f."5ql{g:mass. Orre ivli6bl is situat#qt'thp centerio-fjhe'ihaft and iheotlidhat distahce; ,/' i
rbf 375..mm from ihd.ci:ntei towards left..the shaft is hoflo.w of exteinil..dianieter 75rhm.. i ...",j

and internal diameter 40 m1n. The density of the material is 7700kglm3 and its modulus
of elasticity is 200 GN/mz. Find the lowest whirling speed of the shaft, taking into
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