Temel Formuller
sin’x+cos’x=1
cos(x+y)=cosx cosy - sinx siny (1)
sin(x+y)=sinx cosy + siny cosx (2)

sin(-x)=- sinx (3)
cos(-x)=cos(x) (4)
tan(-x)=-tan(x) (4.a)
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y=cCOS X

(1) dey yerine —y yaz ve 3,4 bagintilarini kullan
cos(x-y)=cosx cos(-y) - sinx sin(-y)
cos(x-y)=cosx cos y + sinx siny (5)
(2) dey yerine —y yaz ve 3,4 bagintilarini kullan
sin(x-y)=sinx cos(-y) - sinx cos(-y)
sin(x-y)=sinx cosy - siny cos x (6)
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(1) ve (5) i topla

cos(x+y)=cosx cosy - sinx siny
cos(x-y)=cosx cos y + sinx sin 'y
+

cos(x+y)+cos(x-y)=2 cosx cosy
cosx cosy=% [cos(x+y) +cos(x-y)]
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(5) den (1) i cikar
cos(x-y)=cosx cos y + sinx sin 'y
cos(x+y)=cosx cosy - sinx siny

cos(x-y)-cos(x+y)=2 sinx siny
sinx siny =% [ cos(x-y)- cos(x+y)]
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(2) ve (6) yi topla
sin(x+y)=sinx cosy +siny cosx (2)
sin(x-y)=sinx cosy - siny cosx (6)

sin(x+y) + sin(x-y) =2 sinx cosy

sinx cosy =1 [ sin(x+y)+ sin(x-y)]
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(1) de x=90 koy

cos(x+90)=cosx cos90 - sinx sin90
cos(x+90)=- sinx
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(1) de x=-90 koy

cos(x-90)=cosx cos(-90) - sinx sin(-90)
cos(x- 90)= sinx
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(2) de x=90 koy

sin(x+90)=sinx cos90 + sin90 cosx

sin(x+ 90)= cosx
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(2) de x=-90 koy

sin(x-90)=sinx cos(-90) + sin(-90) cosx
sin(x- 90)= -cosx
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(1) de x=90, y=-q koy

c0s(90-g)=co0s90 cos(-q) — sin90 sin(-q)
cos(90-q)= sinq
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(2) de x=90, y=-q koy

sin(90-q)=sin90 cos(-q) + cos90 sin(-q)
sin(90-q)= cosq
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(1) de y=x koy
cos(x+x)=cosx cosx - sinx sinx
cos(2x) = cos’x-sin’x
sin’x=1-cos’x koy
cos’x -sin’x= cos’x —(1- cos’x)= 2cos’x -1

cos(2x) = 2cos’x -1 (16)
veya
cos’x =% [ 1+cos(2x)] (17)
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(1) de y=x koy
cos(x+x)=cosx cosx - sinx sinx
cos(2x) = cos’x-sin’x
cos’x=1-sin’x koy
2 L2 . 2 .2 . 2
€0s“x -sin“x= 1- sin“x — sin“x = 1-2sin“x

cos(2x) =1- 2sin’x (18)
veya
sin’x =% [ 1-cos(2x)] (19)
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(2) de y=x koy
sin(x+x)=sinx cosx + sinx cosx=2 sinx COSx
sin2x =2 sinx cosx (20)
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(16) ve(17) de da g=2x koy
cos q = ZCOSZ% -1 (21)

cos g = 1-2sin*4 (22)
(20) de g=2x koy
sinq =2 sin% cos% (23)

kkkkkskskkkkkkkkkkkkkkkk kkkkkkk

90 | 180 | 270 | -90 | -180

sinx |1 |0 -1 |-1 |0

cosx |0 |-1 0 0 -1

ko ok ok ok ok ok ok Kok ok ok ok kK ok
sin’q=sinq sin’q

(19) bagintisinda verilen sin’q yerine koy

sin®g= sing %[ 1-cos(2q)] = %[ sing- sing cos(2q)]
(9) bagintisinda x=q, y=2q koy

sing cos(2q)= % [ sin(g+2q)+ sin(g-29)]

% [sin(3q)- sin(q) ]

sin®g= %[sinq- %[sin(3q)- sinq] ]

. 1 . 1 .
sing - — sin(3qg) +=sin g
4 4
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sin’q= =- % sin(3q) +%sin q (34)

veya

sin(3q)= -4sin’q +3sinq (35)
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cos’q=cosq cos’q

(17) bagintisinda verilen coszq yerine degerini koy

cos®g= cosq % [ 1+cos(2q)] = % [ cosg+ cosq cos(2q)]
(7 bagintisinda x=q, y=2q koy

cosq c052q=% [cos(g+2q) +cos(g-2q)]

[ cos(3q)+ cosq]

N | —

cos’q=—|[ cosq+% [ cos(3q)+ cosq]]

1
2

1 3
— cos3q+= cos
4 Aty oo
3. _ 1 3
cos'q== n cos3q +Z cosq (36)

cos3q=4 cos’q -3 cosq (37)
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sin(X+Yy) _sinXcosY+sinycosX
cos(X+Y) ~ cos Xcos Yy —sinsin y
payi ve paydayi cosx cosy ifadesine bolelim

tan(x+y)=

sinXcosy+sinycosX sinXcosy N sin Y cos X

cosXcosy _ COSXCOSY cOsXcosy
cosXcosy—sinsiny  cosXcosy  sinsiny

cosXcosy COSXCOsY cosXcosy

sinx+siny
CosX cosy  tanX+tany
_sinX siny 1-tanXtany

1
COSX COS Y
fan(X+y) = tan X+ tan y
I—-tanXtany (41)
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tan(-x)=-tan(x) oldugu dikkate alinirsa
tan X —tan y

I+tanXtany (42)
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tan(x—y) =

(41) de y=x koy



2tan X

1—tan® X (43)
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tan(2x) =

(43) de g=2x koy
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tan(@) = q (44)

l—tan* =
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v1=cos® X

cos X

sinX _ sinX

C05>(_\/1—sin2X - (51)

3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok ok ok %k %k %k %k sk ok ok ok ok ok ok ok ok ok ok ok sk %k k

tan X =

tanX:—SinX = tan’ X=—Sinz X
J1—sin® x 1-sin® X
tan’x(1- sin’x) = sin’x
tan’x - tan’x sin’x = sin’x
tan’x - tan’x sin’x - sin’x=0
-tan’x sin’x - sin’x=- tan’x
- sin’x (tan’x+1)= - tan’x
) tan® X . tan X

) VJ1+tan® X (52)
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V1-cos® X ) 1—cos® X
tanx=— = tan" X= —

Cos X cos” X
tan’x cos’x= 1- cosx
cos’x(1 +tan’x)=1

cos’ X = ! = cosX !
T a2y B el
1+ tan” X V1+tan® X (53)
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(23) den

sing =2 sind cosd
2 2

(52)ve (53) den

¢ X
anE X 1

—_— COS— = —o
1/1+tan25 1/1+tan25
2 2

Ucu birlestirilirse

sin— =

X tan — 1
sinX = 2sin—cos— =2
\/1+tan2X \/1+tan2X
2
X
tan —
sinX = <
1+tan® = (54)
2
3k 3k 3k 3k ok ok kook ok kook %k ok ok sk 3k ok kook k sk ki ok
(21) ve (53) den
2
cosx=2coszg -1=9 ! -1
1/1+tan25
2
l—tanl
COSX = 2X
1+tan> = (55)
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(54) ve (55) icin baska bir yol.

(53) ve (44) birlestirilirse

1 1
CcosSX = =
J1+tan? x x
2tan—
1+ 2x
l—tan* =

basitlestirmek icin g=tan(x/2) tanimi yapalim.

_ 1 _ 1 B 1
2 2 _hn2 ot 2
1+ 2 \/1"' 4(1 4 \/1 2qz-i-q4+ 4(1 4
1-¢° 1-29° +q 1-29°+q° 1-29°+q
ZX
B 1 B 1 _1_q2 _1—tan —
1+2¢°+q*  [(1+¢*)° 140 | a2 X
1-2¢*+q*  {(1-g*)’ 2
l—tanzl
COSX = )2(
1+tan25 (56)
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(52) ve (44) birlestirilirse



Ztan5
2

) tan X I-tan® =
NHXZ =
V1+tan? x
2tan—
1+
l—tan* =

2t
sinx =2sin = cos——
29 29 29 J1+: J1+ T
1-9° 1-q° 1-9°
B Z - iq - 1-29* +q* . 4qf cos,t=2c052£—]=2—]-?—1=i
1+ M 1+ Tt ) 144 L+7
1-9° 1-29° +q* 1-29°+q° 1-2q97-
X L. 2df
—=arctan ¢ = v = -
2 [+t
2q
2
- 1-q Ters Trigonometrik Fonksiyonlar
1-29* +q* . 49°
1-29°+q* 1-29°+q*
2q 2q
_ 1- q : _ 1- q . 8. Asagidaki bagintilarm dofrulugunu gosteriniz.
\/1+2q2 +q4 \/(1+q2)2 a) sin(arclanx}=?lﬁ b) cuu(arclanx)=ﬁ:_—xy
1_2 2+ 4 1_ 25\2 -
q q ( q ) €) lan{arccosx)=@ §) tan(arcsinx)= 7]:’:—_;-2.—
) ! 5 5 2tan§ d) arcsin{cosx)= %—x €) v:os(ad-csinx)a:m
= q2 _q2 = q2 = 2X 1) arcsinx+arcsini = arcsin(xvT =02 +1v1=x2)
l_q 1+q 1+q 1+tan2— g) arccosx + arccost = arccos(xt— /(1 —x)(1 —17))
5 X h) arclanx—arctanr=arcmn]%- 1) sin(2arcsinx)=2xv 1 —x?
tan —
sinX = 2X .
22 57 a) sin(arctanx) = ———
brtan (57) ) sin(erctans) = pisr
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tan x=t/1 denirse.

gin X =

COR X =—

t
N \)‘I+

siny

—— =y

arctanx =y = tany =x = cosy

in . .
= Sl : =x = sin?y = x? — x%siny
1 —sin"y

2
ioly = X Ry s X = = X
= sin“y = Te siny = T = sin(arctanx) = T

1+x°

|
b) cos(arctanx)= 7#1_2'

y=arctanx=x=tany=>cosy=-ﬁ=

cos(arctanx) =

1
J1+x2



¢) tan(arccosx) = Y1-x
X
— a2
y = arccosx = x = cosy =1 —x? = siny = tany = lx X
A —
= tan(arccosx) = %
X

) tan(arcsinx) = ———
. ( ) V1—x?
y = arcsinxy « siny=x = tany=%
-X
olur. Buradan

bulunur.

tany = tan(arcsinx) = —15?

d) arcsin(cosx) = % i

cosx=y=asin(%—x)=y=o%—x=arcsiny = %—x=arcsin(cosx)

e) arcsinx + arcsinz = arcsin(xv'1 — 12 + tv'1 — x2)

arcsinx = u, arcsinz =v, denirse x = siny, ¢ = sinv olur.

sin(u + v) = sinu cosv + sinvcosu = sinu+/1 — sin?v + sinvv'l —sinu

=x/1-12+ V1 -2% = sin(u+v)=2v/1—17 + /142
arcsinx + arcsint = arcsin(x+'1 — 12 + tv/1 — x2)

D arccosx + arccost = arccos(xt — /(1 ~x2)(1 — £2))

u = arccosx, v = arccos?, denirse x = cosu, ¢ = cosv olur.

cos(u + v) = cosucosv — sinusinv = cosu.cosv — v'1 — cos¥u v1 — cos?v

=xt—v1-x2V1~12 = u+v=arccos(xt — /1 -2 V1 - 12)
arccosx + arccos? = arccos(xf — v'1 — x% v'1 = £2)

. X—1
g) arctanx — arctant = arctsm(—---—1 -3 xt)

u = arclanx, v = arctan! = x = tanuy, 7 = tanvy

_ .\ _tanu—tany _ x—1t e x—1
tn(u = V)= tenmtany ~ 1 ¥ar = ¥ 1I"‘“‘“’”"(l+xr)=’

. X—1
arctanx — arctanv = zau'ctam(1 ¥ xr)

h) sin(2arcsinx) = 2xv'1 —x?

. . . e i — —
arcsinx = u ¢ x = sini olur. sin{2x) = 2sinucosu = 2sinuv'1 —sin“u = 2/l —x

PER A N
= sin(2arcsinx) = 2xv'1 —x°

11. Asagidaki ifadeleri hesaplayinz.
a) cot(arcsecx) b) sin(arccotx)

d) sin(arccosx) e) sin(arcsecx)

¢) cos(arccotx)

f) cos(arcescx)

a) oot(arcseqx) = ‘/]L_x?

422
¢) cos(arccotx) = 7%:2- I g

b) sin(arccotx) = ﬁ 1

d) sin(arccosx) = v1-x* f_2

¢) sin(arcsecx) =

f) cos(arccscx) =




