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z = cosh-t(-Z)

Calculus II (Second Class)

remember thatlnz =

z = rn(-z t /3) = cosh-lz + t(zn + r)n 

*?%

Exampre:-Show t*tff=-# W*
Sotution -S mY
Let  w=cos-Lz  +  cosw=z *& W

differentiatebothsidewithrespectto z fr ,ort = fl -\rrtnw93 = L 
\

d w Ior  d ,= - " i n *  bu t  s inzw+coszw=1  * ru t l n t= \Cdz tf f i w
d* _ _L d(cos-tz) = _;@ W'
dz .lT=;;F* dz Vr*23f, h s

,ffiWg d  I

Exampte:- Show tnutff = LcF dtj#W
Solution 

. r_1 wyLet  w=sinh-72 )gfuF"=z

differentiate both side ffirefudmN " ft sinhw = r+ cosh w d* - 1
f f i  ry, 

dz ""^"" '"""" dz

dw t { %.U coshzw - sinhzw = L :t coshw =or d" = *"1't; ry
\ffi

where z = -2 + 0t cosh-1(-2) - ln(-Z +

l n l z l  +  t ( f u *Znn )

d(sinh-12) _ 7

dz ^lt+zz

l- Expr$s the principle value of each of the following in the form a * tb

(a) ln( -10) (b) ln(1-t/3)

r)
(e) it (f) cos-1 2

(c) sin(1 + i) (d) cosh(l -

(-2)2 - 1)

dw
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Answers (a) ! * tn (b) ln? - i.(n/3) (c) L.299 + 0.635t (d) 0.834 - z.r64t

(e) e-E/2 (0 -L.3Lzi

2- Express the principle value of each of the following in the form a * i"b

(a) ln( -3 + 4t) (b) 2t

(e) (t - i)z+i (0 (z + i1t-i

(d) tanh-1 2

3- Prove that

(a) cosz z * sinz z = L(a) cos" z *sin'z =L (b) cos(zrlzr)= cosztcosZ2tsiMrffigz Q
(c) sin(2, T z) = sin ztcoszrTcoszlsinzz (d) d(cos z)/dz = -riryrfu Y

d(cin z\ lr : lo - nn- o / t \  ) f+^^ -\  l )-- ^^^2-&" f f i  lY"&(e) d(sin z)/dz = cosz (f) d(tan z)/dz = seg@ e d%
4- What isthe derivative of & W

(a) coshz (b) sinhz (c) tanhz $f
Answers (a) ry = sinh z (b) d 

Y" =^& (c) d't9l2hz = sechz zff=sinhz (b) o, 
6$ 

(c) #

#'ry'

(c) tan i

5- Showthat # -W'
ffiw

(a) d(cos-1 z)/dz - -t/lT-, 
A Wg$ 

d(sin-1 z)/dz = L/lT-z
(c) d(tan-1 z)/dz = 1/(L + z') fuffie*
6- whatis 

W
(a) d(cosh-12)/dz 

* 
(b)%ffi2)/dz (c) d(tanh-1 z)/dz(a) d(cosh-' z)/dz 

* 
(otffiWz)/dz (c) d(tanh-1 z)/dz

Ansrvers (a) 
ffiJaffi 

1u)s#=G# @)s#=#
7- Find all solutions of the$dation ez = -2 Answers lnz * i(Zn +
l )n

ffi
8- Find all q*Krtiongof the equation sin z = 3

9- ltrnd a@lupns of the equation cosh z - -l Answers cosh-l Z + i(Zn + L)n

I 7 = e z

l l -  ProWrthatcosz = cosZ

12- Is ln z = ln z-l

13- ls stnZ = sinz-?

14- Show that'  tannz =sinzt+isinh2v
cos 2x+cosh 2y

t5- showthat tanhz - sinh2r+isin2v
cosh2x+cosZy

lffi'o'
MrW
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16- lf w = sin z,what are the equations of the curves in the uv plane into which the lines x = c
andY = k are transformedbY w?

17 Work Exercise 16 if w = cosh z

18 Work Exercise 16 if w = sinh z

w@
,s ffik

& w
W*w

*#
ru%w

,s tw"
& Vw

,fl

Page 34



Petroleum Systems Control Engineering 2024-20525
Second Semester

Fourier Series and Fourier Inteeral

Calculus II (Second Class)

JOSEPH FOURIER (1768-1830). French physicist and mathematician

Definition A function / is periodic if and only if if there exists a positive number 2p such that for

every t in the domain of f , f (t + 2p) - f (t).The number 2p iscalled a period of/

Notes:-

l- If /(t) and g(t) have the period 2p,thenthe function h(t)

period 2p also.

2- f (t) = constant is Periodic.

The Euler Coeffrcients

Let f (t) be an arbitrary periodic function of period 2p,then I

form

f (t) : )o" * 01 cos T * 
"r 

coszLt + "' """ + 
"" Sqn# 

+ """ + b, sin l! +

b2sinry+......*bnsinqq... (ffiry,Y

The introduction of the factor J i, u.onn.ntionaffiiMender more symmetric the final

formulas for the coefficients. "-e %#formulas for the coefficients. .e fuff

To determine the coefficients % ,&&W need the following definite integrals, which are

valid for values of d % ryf

,- I:*"cosr-,dt;S ffiffi
& r y f

2-  f1* t rs in4S: 'r a p

n + m

n * 0

.  mnt .  nf i t  , .
sin: sin :"* dt - 0

p p

-  rd*Zp ,  t  r l r t t  , .
l- Jd sln- 

A- 
at : P n * 0

Now, to find aointegrate both sides of equation (l) from t = dto t = d + 2p

6- n + m

3- l!*",orn" cos-ot ht = o
^ p  p
s

h-W'::
a c = u

p p
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