UAJM\ M.“

daaludial) J) gall

Transcendental
Functions



daiall (1-6)

I sl 5 4 jle sl O sal) Jadis Anpeand) dpabiciall J)sall g 45y ol Al U o 5 —rsalisiall J 5l
sl e s AT (g AnSal) A5 J) gall 5 agiliall JI sall g danY)

L ogarithmic Functions 4sai & sl ) sall(2-6)

-:Natural log szl &5 le 5l o
log, (x) = In(x)

ex=2.7
-:Normal log (s=sbll aijle 5l o

log™ (x)
a:—positive.real.nomber

**Natural Lagarithm function**
log, (x) =In(x)

ex=2.7
Properties of the f(x) = In(x)

1/D(In(x)) = (0,0)
2/R(In(x)) = (—oo,oo)

3/ contiuous, increasin g

4 /the.graph.concav.dorwn

Properties of the logarithm

1/In(1) = 0
2/In(a) =bln(a)
3/In(ab) = In(a) + In(b)

4/In(%) — In(a) - In(b)

5/In(£) =-In(a)
a
6/In(e(x)) = x

7/e"™ =x ] C e e .
Mﬁgﬂ\@)&jﬂ\dbﬂdﬂ\m\jﬁ
1/|n(x):j}dt_>wzl
1t dx X
din 1
2/ — | f(X)|=——.F'(x
g LT =510

f’
31 f((:(‘))dx=|n\f(x)\+c



4/I X;a+c
X —a X+a
/J- dx _ 1 Inx+a| e
(x+a)(x+b) b-a |x+b|
4\_\:;\.\.1:3\
I
EXLiy =3
sol;: —
w%ﬂir@mwm w%ﬁir@mwm
y' =

()(2 -|-:|_)2 B (X2 +:|.)2

EX2:y=In(xv1-x*) — find (y")

sol : —
> 1
=In(X) +Inv1-x* = In(1-x%)?2 :Eln(l—xz)
o1 1(-2x) 1 x 1-x*-x* 1-2x°
y :;Jri(l—xzj:;_l—xz B X(1—x?) :x(l—xz)

EX3:y=In[2x-1 — find (y)

sol : —

y=2x-1

f'(x) = 1 x2= 2
2X-1 2X-1

EX4:y=x"" - find (y')
sol:—

Iny = In(x)"®

In'y = (In(x))(In(x))
in(y) = [(In(x)?)]

Loy — 2oy
y X

y'= y(—zm(x))

W00 _ (2 |n(X)j
X

A jle M Al sl e Al



EX5:y = x*In(xcos(x)) — find (y")
sol: —

' 2

_xe 1 [x—sin(x) +cos(x) ]+ In(x cos(x))2x

X c0os(X)

EX5:y=
sol : —
, 1 cos()

= sin(x)'COS(X) " sin(x)

In(sin(x)) — find (y")

cot(x)

EX1: find :y= Jcot(x)
sol:—

_J’COS( )

sm X

dx = Injsin(x)|+¢

EX2: find :y= j tan(x)dx
sol : —

J-sm(x) dx —

—In|cos(x)|+c¢
cos(x)

dx

2
EX3: find :y:J.3); i
X + X
sol : —

= In‘x3 +x‘+c

EX4: find :y= jg o
X J—

sol: —
1

_ 3x 5|
(2)(3)(5)

3x+5\

X
V=l ey

dx

EX5: find : —dx
V= J.4x +4x-3
sol: —

dx dx

Tmpdal) A jle ol ANAY JalSS e Al

dx

y:j(2x+3)(2x—l)

~) (2)(2)(x+

L x=t2)
324112 "tz °

2
2

1
4

3y, 1. 4
ZJ(X_Z)

x—-1
+C

X+3

(x+3/2)(x-1/2)



**Normal Lagarithm function**

f(x) =log, (u)
a:—positive.real.nomber
u : —any. function

Properties of the f(x) = loga(X)
1/1og, (u, *u,) =log, u, +log, u,

2/10g, () = log, u, ~log, u,
2

3/log,u* =xlog, u

4/Iogau=|n—u
Ina
5/log,u” =x
6/a"°%" = x
7/ilogau: ! d—uém
dx u.In(a) dx

el slay ¥ s e ) 1l b i (6 2 0 Y e (s

Aoalie VI A jle ol Allall Bleid) (e Al

EX1:y=logx® — find(y")
7

sol : —
, 1 3x° 3
y: 3 3X2: 3 =
x°.In(7) x*In(7)  xIn(7)
: sin(x) oo
EX2:y=log——— — find (y')
2 X
sol : —
y = logsin(x) — log x?
2 2
dy _ 1 0s(x) 1 Dy = cos(x) 2 _cot(x) 2

dx sinin@) o T Xn@ T T sinon@) xin@)  In@)  xin(2)

EX3:y=log(In(x))* — find (y")
100

sol : —

y = 4log(In(x))

Q _4 1 1_ 4

dx "In(x)In(100) x  xIn(100) In(x)



EX4:y=logx® — find(y")
2.7

sol : —
e=2.7=logx* =In(x?)

dy :%.Zx :g
dx X X
dy 1 2 2

_— = > .2X: =
dx x“In(2.7) xIn(e) x

(x? +3)?

EXS5:y=1log,, In(x)

— find (y")

sol: —
y = log(x* +3)* —log(In x*)
33 33

y = 2log(x* + 3) — log(In(x?))
33 33
dy 2 1 1

—=— 2X— 5 —5-2X
dx (x°+3)In(33) In(x“).In33 x
4x 2

“(x*-3)In33  xIn(x?)In33

Exponential Functions 43! Js(3-6)
V) J)sall s

f(x) a" -: Exponential Functions e

f(x)= e" -:Exponential Functions e

1/y =e* — inverse — In(x)
2/D(e”) = (—o0,00) —> €”

3/R(e”) =(0,0) —> &*

4/ contnous, increasin g, concaveup
5/In(e*) = x;e"™ =x

6/ea.eb — ea+b

7/e7® :ia
e

et .
8/e—b:e b
9/e’ =1
10/(e®)® =e®
11/lime* =0
12/ lime* =0
139 o M,

dx dx



14/je“du =e" +¢—>La
f(x) = " L) Ao Gaid) oo Al
EX1:y=e""% — find (y')
sol : —
y' =e""® cos(x)

EX2:y=e" — find(y')
sol : —

dy dy
2y~ =e¥ (x> +y.1
Yo (X oY )

dy dy

2y.—— =xe¥ .=~ + ye¥

ydx dx Y

@y -xe”) Y - ye»
dx

dy __ ye”
dx 2y-xe”

EX3:y=e® — find(y")
sol: —

y'=e® (e*.1) =e'e”

EX4:y=In(/e*) = find(y)
sol: —
1 e e” 1

y,: . BN
Jer 246 2¢" 2

EX5:y=In(e*+e™) — find (y")
sol : —

EX6:y =" _ find (y')
sol : -

y= eln(x2+1)2 _ (X2 +1)2

y' =2(x* +1)(2x) = 4x(x* +1)

Al & 53 Can JalSall ¢ o) o5 (pe s Adlall Adiiiall 5 5 Cangy Al (Y JalSal) alayy -: dlaadle
laxall



f(x) = e" A Al Jalss (o AL

EX1:find :y= Isecz(x)eta”‘x)dx
sol:—
e' =e™™:du =sec’(x)dx

Jeta“(x) sec’(X)dx =e™™ 4 ¢

EX 2: find :y=_[e3xdx
sol: —
e’ =e*:du = 3dx

_[eaxdx = 1e3X +C
3

EX3: find :y= chsc(xz) cot(x?)e*dx
sol: —

e' = e du = csc(x?).cot(x?).2xdx

y= %e”c(xz) +c

EX 4: find :y:_[(eX +e‘x)1lx
sol : —

:jexdx+je‘xdx
e’ =e*, e »>dx =Ldx, =-1

y=e*—-e " +cC

(e” —1)

EX5: find :y = j
sol:—
y= j —2e +1 I(ezx—2ex+1)e‘xdx:j(ex—2+e‘x)dx

y:jexdx—zjdx+je‘xdx
y=e"—-2x—e " +c

EX6: find :y =J'e3”1dx
sol: —

eu — e3x+1,dX — 3

3x+1

3x+1 +C

y—le +C—
3



f(x) = a" -: Exponential Functions e
U =is function, a:- positive real number
Properties of the f(x) = a“

1/ aX]_ .aXZ — aX1+X2

X

2/ax =an
a 2
3/(a)% =a*™
4/a™ :iX
a 1
5/ax :exln(a)
6/9% _av In(a). 24 -y za
dx dx
7/_[a”du: a +C— La

In(a) o o
f(x) = a" daw¥) Q1A GlEE) oo AL

EX1:y=7.5"%) _ find(y")
sol:—

y' =7.5%) In7.5,(=sin x*)(3x?)

EX2:y=25% — find(y')
sol : —
y'=25%1n25¢e".1

EX3:y=20" — find (y')
sol:—

y'=20"".In20.(3x?)

EX4:y=7% In(x?+5) — find (y')

sol:—

y'=7".—=—2x+In(x* +5).7.In(7).3x?
X“+95

' X3 2X 2 -x° 2

y'=T7". +3x°.7" In(7).In(x* +5)

X2 +5



EX5:y=log(x®+7x) = find (y")
sol : — 7
2
e +7t<)|n(7) X7 = %
e (B35 &5 Gag G hall (In) 380 puaiall Gl Gl 5 Gl ) Al il 1) - rddaadla

EX6:y=x"— find(y")

y

sol : —

In(y) = In(x*)

In(y) = xIn(x)
l.y’:[x.lﬂn(x).l}
y X

Y e

;=L in0]
y7’-y=[1+ln(><)1y
y!

= [1+ In(x)[x*

2 f(x) = @ A A1l Jals e AL
EX1: find :y =IZX.9X dx
sol: —

a' =9¢ .du = 2xdx

XZ

I 9% 2xdx = J
In(9)

+C

EX2:find:y= J36°°‘(X) csc? (x)dx

sol : —
a' =36 du =csc? dx
6cot(x)
[36 csc? (x)x =
In(36)

EX 3: find :y=jeX.1o.3e*dx
sol :—
a’ =10.3%,du = e*dx

10.3%
In(10.3)

jex.10.3ex dx = +c



EX4: find : y= J.(Sin(x)_l_k |n(x) COS(X)).B.?Sin(X)In(X)dX
X
sol : —

al =375 g = (S'”( ) 4 In(x) cos(x)dx

3 7sin(x)|n(x)

=2 4c
=@y

1
EX5: find 1y = [(2"*)dx
sol : —

y= jzx.Zldx = 2‘1[2de
. :

a' =2",du=dx
2] 220 2
@) ], I In(2)

4 2 4 1 3

"2 22 IR IR InQ)

4ftal) J)sall (4-6)

.
sinf = Y ‘J'J = L
r Hs csc(6)
[ao
cosé = X_ 2= = L
r A sec(0)
lis
tané = Y i = L
X sl cot(0)
1/sin(8) — Dyjp ) = (—0,0) =R
Raingy = [_ 1’1]

L&SJ\J&AbJ}JQ‘J:\:\JJJLJJﬂM\JGﬁj

27 =(2*180) =360
2/¢c0s(0) —> D) = (—0,0) =R

Rcos(e) - [_ 1’1]
u‘)\ﬁAEJJJQ‘:J:\_JJJJJE\T};}‘}:\J\JQEAJ
27 =(2*180) =360

sin(0)

/tan(@) = 005(0)

D X XER X% N +142.43...
tan(6') 2

Rtan ) - (—OO, OO)



(H)LAJ\JSAOJJJQ\..J:\_JJJJM‘JGA}

cos(6)
sin(0)
Doy =X X € R X#N7,n=0,£1,12,43,..... |

4/cot(0) =

I:zcot(é’) - (—OO, OO)

(TT )W yla8a by g0 lddy Hadlla o g

5/sec(0) =

! ,c0s(6) #0
cos(0)

Dsec(g) = l:x LXE R, X# n77z-, n= il,iZ,iB,:|
Rsec(a) = R_[_l,l]

(20T )la ))aaa 3 92 DIy y 2 Al o

6/csc(f) = 10 ,sin(@) =0

sin(6)
Deoy =X X € R, x#nz,n=02142,43,......]
Rcsc(e) =R- [_ 1’1]
L yndl =Y

—rdad) ool Leta Baldiu) (Kay ) (gl g8l) mmy —iddaaDla

1Ur?=x*+y?
2/sin?(8) +cos®(8) =1
sin?(6) =1—cos?(0)
cos?(6) =1-sin?(6)

3/sin(x + 27) =sin(x)

cos(Xx +27) = cos(x)

4/sin(A+ B) =sin Acos B + cos Asin B
cos(A+ B) =cos AcosB —sin Asin A

sin(0) cot(0) = cos(0)

5/tan(0) = : :
cos(0) sin(6)

6/sec(0) = %@,030(0) = Sin(@)



1/ dsin(u) = cos(u).d—u
dx dx
279€05M) _ _giney 24
dx
3/ d tan(u) :secz(u).d—u
dx
4/ dcot(u) _ —cscz(u).d—u
dx dx
5/ dsec(u) = sec(u).tan(u).d—u
dx
6/—d csc(u) = —csc(u).cot(u).d—u
dx dx

1/ j sin(u)du = —cos(u) + ¢
2/ j cos(u)du =sin(u) +c

3/_[tan(u)du = J ;2((:) =—In|cos(u)|+¢
c

S

4/.-cot(u)du :j ?;((3)) = In\sin(u)\+c
5/_'sec2(u)du =tan(u) +¢

6/ [csc?(u)du = —cot(u) +¢

7/ 'sec(u)tan(u)du =sec(u)+c

8/jcsc(u) cot(u)du =—csc(u) +c

EX1:y=sin’(x) — find(y")

sol : —

y = (sinx )?

y' = 2sin(x).cos(x).1 = 2sin(x) cos(x)

EX2:y =tan(x?) - find (y")

sol : —
1/y" =sec®(x?)2x = 2xsec’(x?)
2]y =tan(x*) = sin(x22)
cos(x“)
y = (cos(x*))(cos(x?))(2x) — (sin(x*))(=sin(x*))(2x)
(cos(x*))
, 2Xc0s X% cos x* + 2xsin x* sin x*
- (cscx?)?

,2xfcos? x? +sin? x| 2x(1)

= 2xsec’ x°
cos? (x?) cos® x?

dalte ) AAAY I gal) (UG ¢yl g8

doalie ) AAtEAY I gal) Jalsi cpul) 68

A J)gal) 3L o Alial



EX3:y* =cos(x+Yy) — find(y')
sol : —

2yd— =—sin(x+y)1+ ﬂ)
d dx

dy

2y.— =—sin(X+Yy)—sin(x + Y)-ﬂ
dx dx

2y.ﬂ +sin(x + y)ﬂ =-sin(x+Yy)
dx dx

[2y +sin(x + y)].% = —sin(x + )

dy _ —sin(x+y)
dx 2y+sin(x+y)

EX4:y=.,cot(x)+1— find(y")

sol : —

1

y = (cot(x) +1)?
-1

:—(cot(x)+l) (Cosc?(x) =S¢ ()

2,/cot(x) +1
EX5:y =In(x)sin(x) — find (y")
sol : —

= In(x) cos(x).1+ sin(x).%.l

sin(x)

= In(x) cos(x) +

EX6:y=10%.cos x> — find(y’)

sol: —

y' = (10°").(-sin(x?).2x) + (cos(x?))(10°".In(10).e*.1
y' = -2x10% sin(x?)+10%".In10.e* cos(x?)

J-sec(x)tan(x) i QY J) gall Jalss e ALia]

EX1: find :
sec(x)

sol: —
= Injsec(x)|+ ¢

EX2: find:y= Jex sec(e*)tan(e*)dx
sol : —
y =sec(e*)+c



EX3: find 1y = j sec?(x)/tan(x +1)dx

sol:—

3

2
y= (tan(x3+ 1)) N

2

C

EX4: find :y= _[3x2 cos(x?)dx

sol:—
y =sin(x®)+c¢
EX5: find : yzjmn—o()dx
cos(x)
sol : —

y= j tan(x). cosl(x)dx

= I tan(x) sec(x)dx = sec(x) + ¢

EX6:- prove that if f(x) = cot(x) then f(x)=-csc*(X)

f (X) = cot(x) = Z?r?((:))
F(x) = sin(x)(=sin(x)) —cos(x).cos(x)
) (sin(x))?
£ = —sin?(x)—cos?(x) _—(sin*(x)+cos*(x)) _ — esci (%)
- sin?(x) - sin?(x) “sin?(x)

EX7:- prove that if f(x) = tan(x) then f(x)=sec? (X)
1
f(x)= jcos(Zx)dx = chos(Zx)dx

£1(x) = %sin(Zx) L LLES S




Inverse Trigonometric Functions Assal) 4kl J) gall(-5-6)

ATl AUl L e ) 0 Ao L ¢Sy ) J1sall oo Al 4Kl )5l

1/ y =sin~*(x) = Arc(sin(x))

2/y =cos™(x) = Arc(cos(x))
3/y =tan*(x) = Arc(tan(x))
4]y =sec™(x) = Arc(sec(x))
5/y =csc™(x) = Arc(csc(x))
6/y =cot™(x) = Arc(cot(x))

71y =sin™(x) #

sin(x)

. . 1 dy
1/y' =sin™(x) = Arc(sin(x)) = —
V1-x? dx
_ -1 dy
2/y" =cos*(x) = Arc(cos(x)) = —
V1-x? dx
31y’ = tan™ () = Arc(tan(x) = L g_y
+x? dx
' -1 dy
4/y"'=sec™(x) = Arc(sec(x)):H—Zl.&
XV X2 —
5/y" =csc™(x) = Arc(csc(x)) = H_—il%
XV X2 —
6/y' =cot™(x) = Arc(cot(x)) = 1 _12 %
—X

dx

_ _aint
1/y_jﬂ_5|n (X)+c
po—-dx
2/y_jﬁ_cos (X)+c
3/y=_[lf);2 —tan(x)+c
4/y::1;d;(2 =cot™*(x)+c¢
e dx
5/y=|———=sec*(X)+cC
" IXVx® -1
6/y= '_—dX:csc‘l(x)+c

IXVx? -1

dpnSal) A ) gal) BLEREN oyl g

LaSal) AT ) gl Jalss oyl g8



EX1:y=sin""(x?*) — find (y')
sol : —

yr: 1 IQZ;ZX

1-x* & f1-(x?)?

EX2:y=x%con'(x*) - find(y")
sol: —

2

y' =X 2%+ €05 (x%).2

1
/1_ (X2)2
_ 3
_ & +2xc0s " (x?)
1—x*

EX3:y= cot‘l(lj — find (y)
X

sol : —
y' = -1 —l_ 1 _ 1
= _—2— -
1+(1)2 X x2(1+(1)2) X2(1+i2)
X X X
B 1 B 1
, X5 xP+1
Xt 4=
X

EX4:y=sce (") — find(y)
sol : —

EX5:y = tan(sin(2x)) — find (y")
sol: —

y' = scez(sin*l(2x)).; 2

J1-207

. 1
EX1: find :y:j4dx
Xy x? -1

sol: —

y' =sec(x)+c

donsal) AALLY) ) gal) BlaLE) oo AL

Lal) AT ) gal) JalSs oo ALial



. x?
EX 2: find :yz'[—dx
Vv1-x°

sol: —

=t

C1 VS 5 s Jan Leild Ry 0 s8I B2 s sl (@) S 1Y) FaSall A J1al) s b —cidas e

lji E.sin’l(x3)+c

du dx
1/ =
J‘\/az—uz J.\/9—
a’=9—5a=3

u’=x> >u=x

. 4 u . 4 X
sinT—+c—sin-—+¢
a 3

L u X
COS " —+C—>COS —+C
a 3

J.a +u? _'[9+X
a’=25—>a=5

u>=x>-ou=x

Etan‘13+c —>1tan‘1§+c
5 5

a a
Loott¥ico oot Xye ode) Baslall o AL
a a 5 5
EX1: find :yzjlédx
X(3+In?x)
sol:—
a?=3->a=43
u® =In*(x) > u =In(x)
1 4, In(x)
—tan"(—=>)+cC
J3 J3
1 . In(x)
cot +C
)
EX2:find:y=j ! dx
V4 —x?
sol:—

a’=4—>a=2

ul=x> >u=x



. X
=sin"=+c

2

X
=C0S " =+C

2

EX3: find :y:J‘ZCC_)—SgX)
1+sin“(x)

sol: —

a’=1-a=1

u® =sin? x - u =sin x — du = cos xdx

2du du
=2 =2tan*(X)+c¢
J1+u2 J‘1+u2 ()

L 31 4GB J) sa(6-6)

HyperbolicTrigonometric Functions

cuall g cuall cilly Y A 31 J) gall e 5 dau) A1) alasiuly 2, 31 sl e el (Say
~1 Y ISl (S g g0l ) e Aalae Jiad alas

X —X

—-e
2

sinhx

1/y = sinh(x) = =
= (—o0,),R

smhx = (_OO! OO)

2/y =cosh(x) = e re

= (—0,©),R

X

=[1,0)

-X

coshx coshx

—€
“re

3/y =tanh(x) =

= (—o0,00), R =[-11]

B 2
cos(x) e* +e*
= (=90,%), Ry = (01]

12
sinhx  eX—e™
= (—o0,0)and (0, oo),R = (—o0,0)and (0, )
e +e
X g
Deotnx = (=0 O)and(o o)
Romy = (—0,—1)and (1, )

tanh X tanhx

4]y =sech(x) =

sechx

5/y=csch(x) =

csc hx cschx

6/y = coth(x) =

Jad) sy g Baliia) oSay oyl g8

1/cosh? x—sin*hx =1
2/tanh? x +sech?®x =1
3/coth® x—csch?x =1

4/ coh?x — 1+ cosh 2x



5/sinh? x = —COShZZX‘l

6/sinh(x £ y) =sinh xcosh y #+ cosh xsinh y
7/cosh(x £ y) = cosh xcosh y +sinh xsinh y

1/dSInhu = cosh u.d—u

dx dx
2/dCOShu =sinh u.d—u

dx dx
3/dtanhu :sechzu.d—u

dx dx
4/OlseChu =—sechu.tanhu.d—u

dx dx
5/ dcschu = —cschxu.coth u.d—u

dx dx
6/ dcothu _ —CSC hzu.d—u

dx dx

lljcosh udu =sinhu+c
2/:sinh udu =coshu+c
3/:sech2udu =tanhu +c
4/:csc h?udu = —cothu +c¢

5/ [sechu.tanhu.du = —sechu + ¢

6/ [ cschucothu.du = —cschu +¢

EX1:y=sinhx* — find(y")
sol : —
y' = cosh x°.2x = 2xcosh x?

EX 2:y =tanh(Inx*) — find (y")
sol : —

y' = sec? h(In(x3).X—13.3x

4 3 AL J)gal) (gL o) g

Agai) 31 Aditial) J) gal) JalS (il 6B

4l 3 Adtial) J)gal) (gLl oo Adia]

, _3sec’h(Inx®)



EX3:y=sech(eX)— find(y)
sol : —
y' = —sch(eX2 ).tanh(eX2 ).eX2 2X

= —2xe* sec h(exz)tanh(exz)

EX4:y =coth(sec™ x*) — find (y")
sol: —
1 (" 2csc® h(sec™ x?)

). .
x24/x4 =1 xa/x* =1

y' = —csc? h(sec™ x?

EX5:y =sinxtanh(x®) — find (y")

sol: —

y' =sin(x).sec® h(x*).3x* + tanh h(x?).cos x
= 3x? sin xsec® h(x®) + cos x tanh(x*)

EX6:y =)

find (y’
tanh(x?) ” )

sol : —

(tanh(xz).l.l) — (In x.sec® h(x?)2x
, X

y:

(tanh(x?))?
— 2xIn(x)sec® h(x?)

(tanh(x?))?

tanh(x?)
X

i) 31 Adtial) J)gal) Jalsil) oo Al

EX1: find 1y = jtanhz(x)dx

sol : —

tanh?(x) +sech?(x) =1

tanh?(x) =1-sech?®(x)

I(l—sechz (x))dx — Ildx - jseczhdx = x—tanh(x) +c¢

EX2: find :y:L/%dx

sol : —

= 1/sinhzzdx: sinh 2dx = 2cosh >
y I 2 j 2 2



EX 3: find :yzjcothzdx

sol : —

y =coth® x—csch®x =1

coth? x =1+csch®x

j(1+ csch?x)dx :jldx+jcsch2xdx

=X+ (—cothx)+c=x-cothx+c

EX4: find :y= Jsec hx.tanh x.e**™dx

sol: —

sechx

y=—e*"+c

Al 31 Lpaial) Aial) ) g1 (7-6)

Hyperbolic Inverse Trigonometric Functions

1/y =sinh™(x) = In(x + v x* +1)

sinhlx (—OO, OO), Rsinh'lx = (—OO, OO)
21y =cosh™(x) = In(x++/x*-1)
coshx [1’ OO)’ Rcosh’lx = [0’ OO)
1, 1+x
3/y=tanh™*(x)==In=—=
y (x)=ZIni—
Dtanh’lx = (_1’1)' Rtanh’lx = (_OO’ Oo)
/ _ 2
4/y=sech™(x) = In@+V1-x"
X
Dsech’lx = (O'l]’ Rsech’lx = [0’ OO)
| 2
5/y=csch™(x) = In(ln#
X

= (—0,0)and (0,), R, = (—0,0)and (0, )

csch™x cschx

1, x+1
6/y=coth?(x)==In="—"=
y (X) SN
= (—oo,—1)and (1, )

coth™* x

Rcoth’1 M (_0010) and (O, OO)
Fpuasal) a0 31 ALY J) g2l GUERE) co (il gB
i 1 du —al
1/y'=sin"hu = a
Ju? 41 dx
1 du
2/y' =cos ™ hu= au
! Ju? -1 dx
3/y'=tan"hu= 1 du

1—u? dx



-1 du

4]y =sec”hu= ———.—
uvl—u? dx
-1 du
5/y'=cscthu=———x.—
u1+u® dx
1 du
6/y =cot*hu= —
y 1-u? dx

1/tanh™u :cot‘lh1

u

2/sech™u =cos‘1hE
u

3/csch™u :sinh‘11
u

EX1:y=cosh*(sece®) — find (y")
sol : —

y' = L .sec(e®) tan(e®).3e*

V((sec(e™))® -1

3e3X 3e3X

dpaal) 4o 3 ALY ) gal) (LGN e Alia)

= ——  sec(e®)tan(e®) = ———.sec(e®).tan(e*)

tan? (e>) tan(e™)
= 3e*.sec(e®)

EX2:y=sech™(e™) — find(y")
sol : —
, -1

—X

. —e

1

EX3:y=sin"x%tan" x* — find (y")
sol : —
1

y' =sin™ x*.—— +tanh ™ x. ————.2x
+ X 1—-(x?)?
, sin™ x? N 2xtanh™ x
1+ x? J1=x*

EX4:y? =coth™(xy) — find(y")
sol : —

d 1 d dx
y 5 x y—)
dx 1-(xy) dx ~ xd
dy 1 (x dy
dx 1—(xy) dx

+Y)

B e‘xm'_e ) e 1 (e7)? ) N



X by Yy
dx 1-(xy)” dx (1-(xy)*)
2y - X )dy y :
1-(xy)?"dx  1—(xy)
dy ~ 1-(x)?

dx X :
1-(xy)

LpaSal) 2500 50 AN J) gl JalSS e ol B

=sinh*u+c

du
N
du
=
tanh™u +c,|u[ <1
 Jcoth™u +C,[u =1

4/] du =sech™u +c:cos‘1h£+c

uvl—u? u

5/'[ du =csch’1u+c:sinhfll+c

Uv1l+u? u

=coshtu+c

Apsal) ) 31 Aditial) J) gl JulSS oo AL

EX1: find :y:J

dx
V1+4x®

sol : —

o ey 2

= —smh 2X +

3x2e dx

EX2:find:y= J.

sol : —
2
_J'gx e dx =t anh*(e*’) +c
) el ) 30 AL sl OIS Gl L 2 sall (1) ) ) S Alla b r Al
1Y il gl 685 8 g HAT Culd (gl Jasiul

1/I =simh™ —+c
u’ +a a

2/_[ —cosh™*Y 4
u’—a? a

1csch 1| |

3/
J'u\/a +u® a a



du

1

:—sech

4/J.u\/a -u? a

L |yl

—te

5/I ~=—tanh" —+c—>|u|<a
a?-u? a a
6/! Zdu 2:lcoth —+c—>|u|>a
a?-u? a a
aLia
1/
Y= J.x\/x +4
sol: —
4
—IXW —gcsch —+C
y= 2csch1||
dx
EX2/y=
g ‘[\/4+x2
sol : —
—Im_smhl—+c
y=sinh‘1§+c
Ll | x=0 | x=90 |x=180 |x=270|x=360 | x=30 |x=60 |x=45
sin(x) |0 1 0 -1 0 1/2 J3 1
2 |2
cos(x) |1 0 -1 0 1 J3 172 | 1
2 J2
tan(x) |0 too 0 to 10 1 J3 1
J3
cot(x) |t |0 + 00 0 t oo J3 1 1
V3
sec(x) |1 + oo -1 +o |1 2 2 J2
V3
csc(X) | +0 |1 + o0 -1 Fo0 2 2 V2
V3




1/ y — exln(x)
21y =logsin(x)
7

3/'y =log(log(x))
4]y =log(vx*-1)

5/y =e* .In(sin(x))

6/y= Xsinx

71y =(x*+1)"
X

= csct(x?)

9/y =sec*(5")

10/y =4/csch(e”)
11/ y — 1559ch(|n X)

12/y = In(x® tanh x)
13/y =sin(x + cosh x)

8/

X

y- e
sech™(e*)
15/y = Arccsch(sinh ™ x)

14/

2/y = [35" x*dx
3/y= jcos(x).lOSi”(X)dx
41y = _[8(X2+2X).(x +1)dx

2
5/y = [2%dx
1

1/y =log(x) = In(x)

Z/ax — e><(Ina)
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