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Lriucaily vamped Exponential Wave (pg. 414)
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Sawtooth Modulated Wave # 2
Favg=90

7'// [
[> (1/3)*int(2*((2*t/3)-1)*cos(2*Pi*t/3), t=0..3);

0

> evalf(.44*2);

.88
> evalf(sqrt((l/3)*int((2*((2*t/3)-1)*cos(2*Pi*t/3))A2, t

.8763491602
methods

=0..3)));
Both F avg and F rms had simalar from both

[ Critically Damped Exponential Wave
> evalf((2*exp(1))/(21*3));

08629466122
Yexp (-21%t) *t) , t
08424002642

> evalf((1/3)*(int((41*exp(1)

]
(o]
.

.
w
N
~
S
~e

1.569400746
(1)*exp(—t)*t)'\2, t=0..3))))
1.519996176

,» Thad to reset a to 21 as stated on the sheet

[’> evalf(exp(l)*2/(2*sqrt(3)));

> evalf(sqrt((1/3)*(int((2*exp

[ Double-sided Exponential Wave
> evalf(4*(1—exp(—1/2)));

[ 1.573877361
[’> evalf((1/3)*int(2*exp(—abs(t)/3), t=(-3/2)..(3/2)));

1.573877361
> evalf (2%sqrt (l-exp(-1))) p
1.590120195

-abs (t)/3)) "2,
1.590120195
methods

> evalf(sqrt((l/B)*int((2*exp( t=(-3/2)..(3/2)))),

[ Both F avg and F rms had simalar from both

Even symmetrical Trapexiodal Way
> evalf (2% ((3/4) +.5)/3);

[ e with DC Offset
[ 8333333333
[> (1/3)*(int((2),
[

t=0..(3/8))+int((4*((3/8)+0.5-t)),
t=(3/8)..((3/8)+0.5))+int((4*(t—2.5+(3/8))),
t=2.125..2.625)+int((2), t=2.625..3));

8333333334
> evalf(2*sqrt((9/4+l)/9));

Page 1
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Double Sided Exponential Wave
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414 T
: ~0 :
f - 2 Tt 1 T
B T Ae T dte s Ae T dt
T o T T
.2
f _ 2 ‘ 1
avg = V(Xr. ‘T-exp 5 O A o T-A
1 ,
exp -5 -0
2
o
. 7 1 I
€Xp: ’2"'& i
Cf = 2.A- - I |
L ave o
\‘\, /
ST ) o
22 Y
1 1 ?‘-t‘ ‘ ?t H
f == A-e - dt A-e- Sodt
ms ‘ T .0 - T - i L
.2
= 1 1 12
frms T-exp -+« A? T-A?
T o 2 o
i My  answer as simplified by  Mathcad
.' L’,:":,:’;f Lf";'””'” le]ded by
e ®
R your answer on the handout
o
exp(-a)A A
i- ,,,,,,,,,,,,;::;;?'(;E,(:"’*')W';;::;;:,,::: ,,,,,,,,, Slmphfy this answer once more
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our answers must be the same therefore
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Sawtooth Modulated Wave # 2

Favg=0 '
[> (1/3)*int(2*((2*t/3)-1)*cos(2*Pi*t/3), t=0..3);
0
[ > evalf(.44+2); .
L .88
[> evalf(sqrt((l/3)*int((2*((2*t/3)—1)*cos(2*Pi*t/3))A2, t=0..3)));
L 8763491602
[ Both F avg and F rms had simalar from both methods

| Critically Damped Exponential Wave
[> evalf((2*exp(1))/(2l*3));

08629466122

[> evalf((1/3)*(int((41*exp(1)*exp(—21*t)*t), t=0..3)));
08424002642

[> evalf(exp(l)*2/(2*sqrt(3))):

1.569400746
[> evalf(sqrt((1/3)*(int((2*exp(1)*exp(-t)*t)A2, t=0..3))));

|
[ Double-sided Exponential Wave
[> evalf(4*(1—exp(—1/2)));
1.573877361
[> evalf((1/3)*int(2*exp(—abs(t)/3), t=(-3/2)..(3/2)));
1.573877361
> evalf(2*sqrt(1-exp(-l)));

[ 1.590120195
J‘> evalf(sqrt((1/3)*int((2*exp(-abs(t)/3))A2, t=(—3/2)..(3/2))))

4_,,—~44%%42QHEL‘~N\\\m_~_~_*

[ Both F avg and F rms had simalar from both methods

| Even symmetrical Trapexiodal Wave with DC Offset
[> evalf(2*((3/4)+.5)/3);
.8333333333
> (1/3)*(int ((2), t=o..(3/8))+int<(4*((3/8)+o.5-t)).
t=(3/8)..((3/8)+o.5))+int((4*(t-2.5+(3/8))),
£=2.125..2.625)+int ((2), t=2.625..3));
.8333333334
[> evalf (2*sqrt ( (9/4+1)/9));
Page 1
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A =2
Double-Side Exponential Wave
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PAGE 415

Double-Sided Exponential: pg. 415

a(n) coefficient:

- exp “.Q AHéOWAR.JV.TN,@ﬁu |||~,Q ‘ﬁ.:.mmDAﬁ.ﬂv.ﬁlQ
2 2
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o 2
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B _ D"+ 1
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-«
a1 2
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PAGE 415 y\

a(0) coefficient: M.M A,\/

~a

—_t

m., A-e cos -t dt
T

b(n) coeffcient is equal to zero per page 409 table in chapter 14:

Fourier Series:

T:=1

A=l

..-,ﬁ-,_.+|,_.|:,_.

100
o:=4
- UQ
_._i_

g(t,m) |A> + M 4-Aqa- L+ ‘cOS N‘:.u."

n=1 Q.Tn_.ﬁ: T
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g(t.5) 0.5
0 |
-1 0
t
m:=-1,0.11
n:=0,1.10
A=l
@ -a
(2] —
®© a2
M g(n) =iff n<1, A.>.PII01|
N 2.0

0.6

0.4

g(n)d(n,m)

0.2

g(t,10) 0.5
0
~1

-
L+(D" e’
2 2
o +47 n’
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I~-¢

g(n) =iffn<l,| 4 A" | 4-Aa

2.0

T+ (-1)"" e

-o
2

2 2 2
o +47nn

0.4

g(n)d(n,m) 0.2 |
R
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Double-Sided Exponential Wave (p.414)
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n =1.10 t=4 T:=2

m:=0.10 A=1 o:=4T

Ken Kaiser

Q@ L&
o1 2 2
M_=4-aA l*f‘l) — ~cos(2”“-t> M =2A |12
zZ 2
o +4-mn” T o
MAG ::[M ’
m m
Double - Sided Exponential Wave
T T T
= o
MAG
max({ MAG)
oga
05+
3
[}
o
0 | f ° o o @
2 4 6 8




Ken Kaiser

A=1
T:=1
o:=4.-T

ti=-15-149.15

DSEW(t) :=2- A .

DSEW (1)

—




plot of parabolic wave spectra p416
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A =1 m =5
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m=-1,0.11 172
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/L//CI/KIf ﬂafalfa lic Wave

Proof of P417

An terms: i d

2
2 . .
T sin 2-mn - 27 n?sin 2-n 2-mn-cos 2.1

of | 1
2(.)n ‘AQ= 0 due to L)ospital’s rule / k

2 1 2 A 1 A
. T} cos 2-7n 2.1 -n-cos 2-n 2-wn-sin 2:mn - T
T 4 3 4 3,
T n T -n
PR .
|- cos 2-7n 2.1 -n“-cos 2:mn 2-mn-sin 22tn - 1
T2 A-
2 33
T -n
I 2 n%1 2ewn0 - 1
2 3 3
T n
A
T? = Bn term
mn

Plug An & Bn back into the approximation to get:
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3
AT 1 2n-w T 2-mn
5 Z nz-cos | t s 1 t
n n=1
A 1
m 1,0..11
n 1,2..10
0.3 T T T
0.2 | —
Al A
5 -8(n, m)
T n
— 0.1 ‘ -
0 p 1 | L | Is | 0
n
) 3
AT 1 2nm T . 27tnt
5 Z nz‘cos T sin g
i n=1
n . T T . Tt T . s
| , 36cos2Tt 36sm2Tt7r ,cos4Tt 18sm4Tt7r 4cos6Tt 125m6Ttn
36'A'T' ,
T
36-cos 2-n-t 36-sin Z-H-t ‘- 9-cos 4vTF~t 18-sin 4~n-t -t - 4-cos 6-n~t 12-sin 6'n-t -
AT T T T T T T
2
36-m
r 274 sin 2.0t bos 4%t Liin 4% los 6%t Lsin 6.7
nz cos T sin 2. n~4cos T 25m T n—gcos T 3sm T T
AT r AT & AT n AT? g AT n T on
, "cos ZvT-t , 'sin 2~T-t T ,€0s 4'T-t 5810 4-T-t T - ,7C0s 6-T~t ,sin 6~T‘t -7
bid T 4-n 2.1 9 3

These are the first 3 terms of the sequence +....
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page 387 - Half-Rectified Triangular Wave #2

1 ( «jﬂ"ﬂ ) rmm m < _j.mn >
H 2 nol1 et Ky a1
T i T L B S e
4 2 2 5 >
n 1 n
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page 417 - Half Parabolic Wave
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f(ty:=t

4
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sz (—sin(2~7t'n) + 2-7r2~n2-sin(2~7t-n) + 2-7t-n'cos(2~7t~n))
2 (n3.n3)
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Assume these values:
A =8 T:=2
F IZA'TJ~/1 - %)
4-r |
VR IFl =1.997 v
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iF| =1583 7
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IF| =0.631 v

|F| =0.562 v
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Problem #1 - Square Wave with Time Shift

N - T
[ to ﬁr 3 T
foe™ = Adte Adt- Adt. = 0
T o 4 L, T
O .!{6*2*
3 I T
51 Lo ‘tb 7 .T
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j - by ! L
42 i
Problem #2 - Cubic Wave
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Solving for a, and b.
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A = 2 B =_ 2 C = 1 T - 2
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fave5 ::%f +C

fave5 =6.5
frms5 = J (40'A-C-T2) + (240-c2) + (3. AZ.TA) . (20-132-1*2)

415

frms5 =7.487

RIS

fave6 = (A-t2+ B-t+ C) dt.lE

i
0|

fave6 =6.5

eipiclal
(A€ +Bt+C) v

frms6 =7.487



Quadratic Wave 2

A=2

B.=

cC=

T =

t:=0.5

k=04

a)

Favgl Izﬂz +§—T +C
3

Favgl = 17

b)
T

A-t2+B't+Cdt
40
Favgl .=
avg T
Favgl =17
c)

The results from parts a and b are equal.
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Noninteger Cycles Sine Wave
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