Examples of Log Calculations-4-1

(].) If y(t) = AeX and we have y (1) = 2, and y(2) = 3, find A and k. Write y(t) in the form y (t) = Ab".

Then write it in the form y(t) = A - 2. For what value of t100 do we have y(ti99) = 1007? Solution

2)

y(t) =

W |

(2) If y(t) = Aekt and we have y(—1) = 2, and (1) = 4, find A and k. Write y(t) in the form
y(t) = Ab'. Then write it in the form y(t) = A - 2. For what value of t>5 do we have y(t>5) = 25?7 Solution

yt) =27

(3) If ¥(t) = yo + Aekt and we have y(0) = 4, y(1) = 2.5, and y(2) = 1.75, find V., A and k. Solution

y(t)=1+3-271
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Vv (ti100) = 1007 Solution
Back to Questions
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Finally, we solve y (t199) = 100:

4 /3 t100 )
¥ (tio0) = 3 (§> =100 if
3 t100 3 ) _
YV (tioo) = <§> = ZlOO = 75, so, taking logarithms:
3 In75
YV (ti100) = ti00ln <§> =t100(In3 —In2) = 1In75, and we have tjgo = m
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If y(t) = Ae*! and we have y(—1) = 2, and y(1) = 4, find A and k. Write y(t) in the form y(t) = Ab'. Then
write it in the form y(t) = A - 2. For what value of t>5 do we have y(ty5) = 257
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2In5-3In2  4In5-3In2
%an - In2

1
y(tzs) = t25§ln2 =In25 - gan, and we have tz5 =
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(3)

If y(t) = Vo + Aek! and we have y(0) = 4, (1) = 2.5, and y(2) = 1.75, find V., A and k. Solution
y(t)=1+3-271
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If y(t) = Vo + Aek! and we have y(0) = 4, (1) = 2.5, and y(2) = 1.75, find V., A and k.

y(t)=1+3-271
Solution: we have:

y(0) = 4 =1y, +Aek0
Y1) = 2.5 =y. +Aek!
y(2)= 1.75 =y, +Aek?

so we have

N ul

NI

:yoo

:yoo

:yoo

+A

+Aek

+Ae?k

or

4— v
5
2 e
7
g Ve

Aek

AeZk
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If y(t) = Vo + Aek! and we have y(0) = 4, (1) = 2.5, and y(2) = 1.75, find V., A and k.

y(t)=1+3-271
Solution: we have:

y(0) = 4 =y, +Aek? 4 =7 A
_ _ r.p SO wehave 5 _ , Or
v (1) 2.5 Vo +Ae > Yo  +Ae
y(2)= 1.75 =y, +Aek? g = Ve +Aek
Dividing, we get
ko2 _ 2k L _
Ae = 2 oo and Ae T = g Yoo which both equal e¥, so we have

4

7 2
— Vo g7 Voo 5 7
=3 or (——yoo> = (4 - Vo) (——yw> or

5

2

4 -y 5= Voo 2
2

> 2 _5_23 2 o 29 _ 523

1 5V + V5 =7 4yoo+ymor4 S5V =7 4yooor
§—7———23 +5 or—§——— SO

1 = 4yoo Voo i 4ym,
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5
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7
g Ve
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y(t)=1+3-271
Solution: we have:

y(0) = 4 =y, +Aek? 4 =1y, A 4 Ve
so we have or

y(l)= 25 =ye +Aek! % = Ve  +Aek %—yoo
y(2) = 175 =ye +Aek? g = Ve +Ae2 2 ~ e
Dividing, we get

ko2 _ 2k L _
Ae 2" Y and Aek = g Ve which both equal e¥, so we have
5 7 p
7 ~ Voo 7 Voo ) 7
i_y =3 Y 01‘<§—3’w> =(4—yoo)<z—yoo>or

o0 E - 00

25 2 _,_23 2 or 22 _,_2
g Yot Yo =7 Vet Yo OF 5 = 5Ye = 7= 77 Ye OF
2 2
2 7= ——Syoo + 5Ye OT 3 = —§ym, SO Y« = 1, from which we easily get

4 4 4
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If y(t) = Vo + Aek! and we have y(0) = 4, (1) = 2.5, and y(2) = 1.75, find V., A and k. Solution
y(t)=1+3-271

Solution: we have: Back to Questions
y(0) = 4 =y, +AekO 4 =y +A 4-—y, = A
so we have or

y(1) = 2.5 =Yoo +Aek1 % = Voo +Aek % — Vo = Aek
y(2)= 175 =yo +Aek? g = Vo +Ae?k Z — Vo = Ae*k
Dividing, we get

ko2 _ 2k L _
Ae = 2 oo and Ae T = g Yoo which both equal e¥, so we have
5 7 2
et meval A CREY (G->)

= ~  Joo = (4 — 00 - — Voo

v R I (4= yeo) |5 —>=)or
25 2 _,_23 2 or 22 _,_2
1 5V + V5 =7 4yoo+y0<,or4 S5V =7 4yooor
2 2 1
ZS -7= —Zgym + 5Ye O —% = _%yoo, SO Ve = 1, from which we easily get A =3 and e* = > so that
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If y(t) = Vo + Aek! and we have y(0) = 4, (1) = 2.5, and y(2) = 1.75, find V., A and k. Solution
y(t)=1+3-271

Solution: we have: Back to Questions

y(0) = 4 =y, +AekO 4 =y +A 4-—y, = A
so we have or

y(1) = 2.5 =Yoo +Aek1 % = Voo +Aek % — Vo = Aek

y(2)= 175 =yo +Aek? g = Vo +Ae?k Z — Vo = Ae*k
Dividing, we get

ko2 _ 2k L _

Ae 2" Y and Ae T = g Voo which both equal e¥, so we have

5 7 2
el meadd CRED) (G-
= a  Joo = (4 - ) - — Voo
v R I (4= yeo) |5 —>=)or
25 o, B o025 oo 23
1 5V + V5 =7 4yoo+y0<,or4 S5V =7 4yooor
2 2 1
—5—7=—ZBJ/M,+53/Oo or —% = —%ym,so Y = 1, from which we easily get A =3 and e* = E’SO that

4
k=-In2



