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I N S T R U C T I O N S  T O  C A I { D I D A T E S  :

1 .  S E C T I O N - A  i s  C O M P U L S O R Y  c o n s i s t i n g  o f  T E N  q u e s t i o n s  c a r r y i n g  T W O  m a r k s

e a c h .
2 .  s E c T l o N - B  c o n t a i n s  F l v E  q u e s t i o n s  c a r r y i n g  F I V E  m a r k s  e a c h  a n d  s t u d e n t s

h a v e  t o  a t t e m p t  a n y  F O U R  q u e s t i o n s '

3 .  S E C T I O N - C  c o n t a i n s  T H R E E  q u e s t i o n s  c a r r y i n g  T E N  m a r k s  e a c h  a n d  s t u d e n t s

have to  a t tempt  any  TWO quest io t ts '

SECTION.A

Ql Write brieflY :

If the motion of aparticle is represented by x =,,4 sin(orl)+ B sin(2 orl); determine its

vefocity at time, t:2s, given: A: 4mm, B = Zmm and c'l = -5 rad/s'

calculate the nurnber of samples (2k) that will be recorded per cycle of the fifth

harmonic of a I kHz periodic signal by a 1 wlz data recorder.

.)fr

Given Vr : 4ei0 and Vr=ZetT; determine anall,tically the phase-angle B of the

resultant, l'n with the first vector V1

a)

b)

c)

d)

e)

Determine damped natural frequency, o7 for a system havirrg

static cleflecti<ln, A : 98mm and damping coefficient'

Take e :9.8 m/s'

mass, rn : 1000kg,
c : 104 N/m/s.

s)

Determine the minimum and maximum values for periodic fi,rnctionfr) - ,sin(ot) un4

without soh,ing, comrnent whether the constant term ae in Fourier analysis of this

function would be a negati're, zero or positive quantity'

The darnped natural frequency (to7) of a system is 86.61{2.. u'hile the maximum

amplitude occurs at an exciting frequency (r.rp) of 70.7 Hz.E' ind the damping factor

(Q and the undarnped natural frequency (ro,)'

Srate the design criteria for acceleration measuring instrument:.
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h) Applying Euler's theorem to the complex representation of vector V =lniI where
j =Jj. show thatj j is real.

Neglecting friction and inertia forces. determine
coefficients for the system shovm in figure.

al l  nine (f ' lexibi l i ty) inf luenceD

j) Determine the estimate for lowest natural liequeno of a 3 DoF systern by
Dunkerley's method, if its component frequencies aie 10. l4 and20Hz.

Q2

SECTION-B

If two harmonic motions, .r1 and x2 of equal amplitude X and liequencies ol7 and ol2
respectively are added, show that their resultant displacemeni x is in the forn of product
of a higher a.nd a lower fi'equency motion.

Determine the mass M to be placed at the end of the reeds of a Fraham's tachometer so as
t9. qet a frequency of 50 rad/s; Given^: Length of reed, r - 50rnm; r,vidth, u, = 6mm;
thickness, / = 0.5mm; and E :19.6x i0'cN/#.-

For the 2DoF spring-mass systent shown in figure is constrained at both ends. The two
springs on sides are identicdl with a stiffness of ft1 :2fJ00 N nr, u,hile the mid<ile spring
has a stiffness of ft; = 3000 7llm, m1: //r2:20kg. Determine the two natural frequenciei
ofthe system.

Q3

Q4
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Q5 A shafl AE c:f 50mm diameter and rength, 
!: 6^carries three criscs at rocations B, c andD of lkg each, mounted at ; ;;r;;;; f Li: z, s''un''i 'r. n..,* the left enct. Fincl thelowest frequency of vibratio;;; , . i l ;kerrey,s'r"rn"a. '  

Giu.,, ,  E : r.96xr0ir N/m2.' Je f l ec t i o l r ,  , ' , = !n l { )  
t ' l  ( t ' - t : '  

^ , . ,  - , , - _^  - -  .  . -  ̂ " ' v \ ' r '  
c  -  I ' vox iu '

-FJL- 
for sirnpll ,supported shaft.

Starting with the expression for strain 
"1:.gy 

u.dwingfree lorrgitudinal vibrations of aiffi:.f::n,iJli.:l'** ;i:$}**"1,;ITfr'hjft n,r6s,,unctions ror the
Q6

Q7

Q8

SECTION-C

;;tfifi lTJt,|t'|":rod. determine the harmonics orthe sarv-to,th wave runction given

A beam having L:0-42m, r :  rx l0-6m4 and E= r .g6xr0 'Nzn, ,z  is  suppor t ing twomasses. mt= 40kg and m2:20kg at disiances of 0.r6 ar.d ,.2+ml*rm refi  encr.
Determine the rowest natural tiequency ofthe systenr by Rayreigh.s method.
A torque T0 applied at the midpoint of a uniform circurar shaft cf rcngth z twists it by an
ff5i:ii 

*dians' solve for the t"rrriing motion of the ,t un ir this torque is rereased

Qe
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