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ABSTRACT: This paper submits a new tactic known as the integral Rohit transform (RT) for uncovering the
response of a mechanically persistent oscillator supplied with a ramp signal. It let outs that RT is an operative tool
for uncovering the response of a mechanically persistent oscillator supplied with a ramp signal.
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1. INTRODUCTION
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Figure: Ramp Function

The ramp signal (shown in the figure above) is explicated as:

Flt)y=tfor0<t < t;

= F, fort = t,.

The author Rohit Gupta has proffered the integral RT in recent years [1, 2].

The RT is explicated as R{g(t)} = G(q) = q° [, e~ g(t}dt. Heret= 0 and the integral is merging.

A unit step function [3] is explicated as U(t —a) = 0 for t <a and 1 for t = a.
The RT of a unit step function is stated as

=u]

RiU(t—c)} = qEJ. e 1 U(t — c)dt

RiU(t—c)} = qHJ. e I dt
R{U(t — )} = gle ¢
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Shifting property of RT:

If R{g(t)} = G(q), then R[g(t —c)U(t —c) = e"*°G(q).
Proof:

oI

R[g(t—c)U(t—c) = qEJ. e T g(t —c)U(t —c)dt

Rlg(t—c)U(t—c) = ¢° fﬁce—qrg(t—c)dt

Rlg(t—c)U(t—c) = qaf e”1w*e) p()dy, wherev=t—c
0

Rlg(t—c)U(t—c) = g—alel g3 Jme_q':”}g[v]dv
Rlg(t—c)U(t—c) = gale) qaf e~ g(£)dt

R[g(t— )U(t—c) = e 1 G(q)

The RT of some basic functions is stated as

n!

% R{t"}= p— Jwhere nis 0,1,2...
3
& R {sinct} =,
qc+c”
¢ R {cosct} = =1,
g* +c?

The RT of some derivatives is explicated as
R {g' ()} = qR{g(D)} - q°g(0),
R{g" (1)} = q’R{g(t)} — q*g(0)— q*g'(0),and so on.

2. METHODOLOHY

A mechanically persistent oscillator [4, 5] supplied with ramp signal is specified by the following equation:
my(t) + ky(t) = Fz)

Or _
FO + woly® =22 (1)

m
—

where wy = *«,l%’ F(t) is a ramp signal, y (0) = 0 and (0} = 0.

The RT of (1) provides
- 7 5 1 7 =
g (g} - g*y(0) — ¢°*3(0) + wy'¥lq) = —q J‘ e~ T F(t) dt
o
. . . 1 ,7" BT
= q%y(g) - g%y (0) — g33(0) + w,?¥lg) = — q'J‘ e T tdt+— g° J‘ e~ dt
m o m ty

Here ¥(q) denotes the RT of y(t).
Put y(0) =0 and $(0) =0 [3], we get

" - Iy E—,u =

q°¥(q) +wp¥(q) = —qEJ‘ e tdt+— q!J‘ o~ dt
o R i
= q::?(q] + ':":'D:E_F{q:] = — ;q:[tlg—l}'fi] +;q:fni g~ df — l'-]': :.r_:- [g‘ﬁ'fi]}
ry »
=] I 1= = — — g2 £ —-gty] _ —gty 11— z -0 —qt,
g ¥(q) + wp F(q) Tq [t,e™1] mq[e 1-4g m[g i}

= q°¥(q) + @ F(q) = — H{ﬁ':tﬁ_m —ge ™" 4 g —g? R o)

. . 1 .
= q°¥(g) + w,*¥lg) = —{g° Fe™%"t + ge~ Tt —q— g7t 6771}
m
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Applying inverse RT, we get

_1( F ., Fyeoswy(t—t) B (t—t;) B
y(t) = - {(GJD:] Ut —ty) (0,2) U(t—t)+ —(ml}zj Ut —ty)
_ sinwg (t—t;) (t) sin wy(t) ty

U(‘—L_Hj_ (t_t1)

(wo?)  wylep?) B (wy?) v

Ut — tlj}

wp(wy?)
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(e257)

= y(t) = ——— {FﬂU(t— t;)—F cosawy(t —t, ) Ut —ty) +(t —tJU(t — t;)
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y(t) = %{ F,[1—cosw,(t —t,]] _wi [sinew,(t — t;) —sinw,(t)] — t4[2 —t; cosw, (t — tlj]]

3. CONCLUSION

This paper has typified the RT for uncovering the response of a mechanically persistent oscillator supplied with a ramp
signal. A new tactic has been fruitfully drawn on for uncovering the response of a mechanically persistent oscillator
supplied with a ramp signal.
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