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Consider the differential equation y"+ by '+ 4y = 0 with initial conditions y(ﬂ] =] and

y'(0)=0.
The objective is to study the study the effect of changing the parameter by solving the differential
equationfor h=5,h=4,bh=2.

Further, the objective is to skefch the solution for each value of b.
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Consider the initial value problem y"+hy'+4y =0,y(0)=1,»'(0)=0 for p=5 .
The differential equation becomes y"+5y'+4y=0.
The comesponding auxiliary equation is 2 L 5p+4=0-
Solve the auxiliary eguation as follows:
rP+5r+4=0
rr+dr+r+4=0
r(r+4)+1(r+4)=0
{r+1){r+4)={}
r=—4,-1
The auxiliary equation has two distinct real roots.
Therefore, the solution of the differential equation is as follows:
) =ge ¥ +ee” 000 i (1)
Differentiate equation (1) with respect to £
y()=-dce™ -ce’ ... (2)
Apply initial condition _v{ﬂ}zl on equation (1).
¥(H)=ce™ +ce”
y(ﬂ') =ge’ +c,e’
l=¢, +c,
e=l-¢, ... (3)
Apply initial condition y‘{D} = () on equation (2).

¥'(1)=-4ce™ —ee”
b4

(0)=-4ce" —c,e’
0=-4c,—c,
0=—4¢,—(1-¢) By equation (3)
3¢, =1
—
3

Hence, the required solution of the differential equation for parameter b =35 is as follows:

| PP .
fl=—— — s
»(1) 39 +3e
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Consider the initial value problem y"+by'+4y=0,y(0)=1,y'(0)=0 for p=4 .
The differential equation becomes y"+4y'+4y=0.
The comresponding auxiliary equationis ,2 ¢ 4,4+ 4=0-
Solve the auxiliary equation as follows:
P +dr+d4=0
P 42r+2r+4=0
r{r+ 2]+2(r+ 2]=ﬂ
(r +2}(r+ 2}:[]
r==-2,-2
The auxiliary eguation has repeated real roots.

Therefore, the solution of the differential equation is as follows:
y()=ce™ +ere™ 0 ... (4)
Differentiate equation (4) with respect to £
¥ (t)=-2ce™ +c, (e'z' - 2™ ] ...... (5)
Apply initial condition y(ﬂ} =1 on equation (4).
y(t)=ce™ +cyte™
y(0)=ce” +¢,(0)e’

l=¢
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Apply initial condition y'{[}} = () on equation (5).
¥(1)=-2ee™ +c, (e'z‘ - 2.’9'2’}
¥'(0)=-2¢¢" +c, (e“ - U]

0=-2(1)+c, Asc =1

Hence, the required solution of the differential equation for parameter ph = 4 is as follows:

|y(.r} =e ' +2e™ |
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Consider the initial value problem y"+by'+4y=0,y(0)=1,y'(0)=0 for p=2 .

The differential equation becomes y"+2yp'+4y=0.
The corresponding auxiliary equation is 42 42, 4+4=0-
Solve the auxiliary equation as follows:

P +2r+4=0

The auxiliary equation has two complex conjugate roots.

Therefore, the solution of the differential equation is as follows:
y(i)=¢"(qeos(Var)+eysin(V3r)) (6)
Differentiate equation (5) with respect to ¢
y'(t)=¢" (-ﬁq sin [ﬁr] + J'JT.—:E cas[ﬁr]] - (r, cos[ﬁr] +c, sin(\ﬁr))
Apply initial condition (0) =1 on equation (6).
»(0)=e"(¢, cos0+c,sin0)
Apply initial condition y'([}} =} on equation (7).
y'(0)=¢° (—ﬁq sin 0+ /3¢, cos U)ﬂe” (¢, cos0+c,sin0)
0= wﬁcl -

0=1/3¢, -1 {Asc =1}
1

6 =—=
T B

Hence, the required solution of the differential equation for parameter b =2 is as follows:

(1) = cos(VBr) +fesin( 1) |
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Figure 1 shows the sketch of solutions of given initial value problem for different values of
parameter b.
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