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KİTABIN TANITIMI

Alt öğrenme alanıyla ilgili 
önceki bilgileri içeren soruların 
bulunduğu bölümdür.

Hazırlık Çalışması

1.   

      

Sembol ve Gösterimler
• ( )P A B
• ( )P A B+
• ( )P A B,

   Terimler ve Kavramlar
• Koşullu Olasılık
• Bağımlı Olay
• Bağımsız Olay
• Bileşik Olay

Sembol ve 
gösterimlerin 
bulunduğu 
bölümdür.

Terim ve 
kavramların 
bulunduğu 
bölümdür.

Hangi kazanımların 
öğrenileceğinin 
sıralandığı  bölümdür.

Neler Öğreneceksiniz?

• Yönlü açıyı kavramayı,
• Açı ölçü birimlerini açıklayarak birbiri ile ilişkilendirmeyi,
• Bir açının trigonometrik oranlarını birim çember yardımıyla hesaplamayı öğreneceksiniz.

• Tek fonksiyon grafikleri orijine göre simetriktir.
• Çift fonksiyonların grafikleri y eksenine göre simetriktir.

Bilgi

.

.

Resim, video, animas-
yon vb. kaynaklara ula-
şılan bölümdür.

10



11

İpucu

Bl

A) Aşağıdaki cümlelerde boş bırakılan yer-
lere doğru ifadeyi yazınız.

1. İki doğru birbirine dik ise eğimleri çarpımı .....olur. 

2. İki doğru birbirine paralel ise eğimleri birbirine 
............ olur.

Buluyorum

 Aşağıdaki şekilde ,d d d dve=1 2 1 2  doğrularının x ekseni ile pozitif yönde yaptıkları açılar sırasıyla 
veb a  olmak üzere bu doğruların eğimleri sırasıyla m tan ve m tanb a= =1 2  olsun. 

Sıra Sizde

x y x

x y

3 2 11 0
1

2 2+ + - =

- =
4

1420l

1. sinA x7 112$= -  olduğuna göre A nın alabilece-
ği kaç farklı tam sayı değeri olduğunu bulunuz.

2. sin305a = c ,
    cos212b = c ,
 

Bilim İnsanları

Pn

Pn
P , P , P , P , P , P , ...,n n 2n 2n 4n 4n

Bunu, / ,P P p P p p P2n pn n n n n n n2 2= + =^ h
, , ,a A a A , ...n n n n2 2

, /a a A A a a A2n n n n n n n2 2 2 2= = +] g

3 71
10 3 70

101 1  

Temsilî Archimedes 



SEMBOL VE GÖSTERİMLER

o Derece

Dakika

Saniye

R Radyan

sinx x değerinin sinüsü

x değerinin kosinüsü

x değerinin tanjantı

x değerinin kotanjantı

x değerinin kosekantı

x değerinin sekantı

x değerinin arksinüsü

x değerinin arkkosinüsü

x değerinin arktanjantı

x değerinin arkkotanjantı

Periyot

Periyodik fonksiyon

,( )A x y A noktası

AB AB uzunluğu

m Eğim

d d1 2'  İki doğrunun paralelliği

d d1 2= İki doğrunun dikliği

y ax bx c2= + + İkinci dereceden fonksiyon

y a x r k2$= - +] g Tepe noktası bilinen parabol

y a x x x x$ $= - -1 2] ]g g x eksenini kestiği noktaları bilinen parabol

r Bir çemberin yarıçapı

R Bir üçgenin çevrel çemberinin yarıçapı

AB
% AB yayı 

ABC
) ABC yayı 

( )m AB
% AB yayının ölçüsü

r Pi

A olayının B olayına koşullu olasılığı

( )P A B+ A ve B olaylarının olasılığı

( )P A B, A veya B olaylarının olasılığı

12



Trigonometri

Trigonometri

11.1.1. Yönlü Açılar 

11.1.2. Trigonometrik Fonksiyonlar

GEOMETRİ

1

13



14

Hazırlık Çalışması

1.

sin( ) ,70 0 94.c

2. AB birim2=

3.

-

-

-

6 m

70°

A

22 sin ABC_ i%

tan BAC_ i%

cot ADC_ i%

cos CAD_ i%
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Trigonometri

-

-

-
20c

-

o

Neler Öğreneceksiniz?
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Sıra Sizde

NM5 NL5 MNL%

Bilgi

Bitim
 Kolu

O

A

B

-

BOA% -

Bitim KoluO

A

B
 –

AOB%
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Trigonometri

Bilgi

1 

2 $ $r

2r

x r r x2 1 2&$ $r r= = 2r

-
D R

360 2r=c
D R

180 r=c

r

Bilgi

1c

60
1 1l

1 60=c l

60
1 1ll

1 60=l ll

ile32 33c c

m BOA 32 40 25= c l ll^ h%

32 40 25c l ll
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4
5r

D R
180 r=c 4

5r

.

D

D

D olur

180
4

5

180 4
5

225

45o

$

r

r

=

=

=

c

c

c .radyan olur4
5 225r = c

r 180c
o

4
5

4
5 180

225
45

$ $r = =
c

c

2

Sıra Sizde

6
7r

240c

D R
180 r=c 240c

3 . .R olup R ve R olur Dolay s yla radyand r180
240

4 3
4 240 3

4› › ›
3

4

$r r
r r= = = =c

c
c

1

300c

Sıra Sizde
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Trigonometri

1420l

.olarak yaz l r1420 23 40 › ›=l c l

48 245ll

-

1420
120

3

4

1 60=l ll

-

48 245
048

1 60=c l

-

804
60

.olur48 245 13 24 5=ll c l ll.olur48 245 804 5=ll l ll

ve1 60 1 60= =c l l ll

.olur1 60 60 3600$= =c ll ll

-

-

48 245
3600

1445ll
-

1445
120

.olur48 245 13 24 5=ll c l ll
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ve52 42 23 45 28 52a b= =c l ll c l ll

a b+

a b-

a b+ vea b

75 60 15 1 15= + = +ll ll ll l ll 1l 70l

olup97 70 75 97 71 15 71 60 11 1 11= = + = +c l ll c l ll l l l c l 1c 97c -

97 71 15 98 11 15=c l ll c l ll 98 11 15a b+ = c l ll

52 42 23 45 28 52-c l ll c l ll 23 52-ll ll -
42l 1 60=l ll 23ll .olur23 60 83+ =ll ll ll

52 42 23 52 41 83=c l ll c l ll

a b- vea b

7 13 31c l ll

52 41 83
- 45 28 52

c l ll

c l ll

5

97 70 75c l m

52 42 23
52+ 45 28

c l ll

c l ll

Sıra Sizde

57 948ll

Sıra Sizde

ve53 14 55 45 25 37a b= =c l ll c l ll a b+ a b-

7 13 31a b- = c l ll
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Trigonometri

23 41 32c l ll

XY

XYZ& ( )m XZY%

XYZ& m Y m Z a= =^ ^h hW W
180c

.olur

2 23 41 32 180
2 180 23 40 32

a

a

+ =

= -

c l ll c

c c l ll] g
180 179 60 179 59 60= =c c l c l ll

.olarak bulunur2 156 18 28 2
156

2
18

2
28 78 9 14& &a a a= = =c l ll c l ll

c l ll

6

156 18 28c l ll
-

179 59 60
23 41 32
c l ll

c l ll

K

G

B D

Coğrafi 
Kuzey Manyetik 

Kuzey

23
41

32
c
l
ll

ve57 39 48 75 23 10c l ll c l ll

Sıra Sizde
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70 , 120 , 200 ve 315c c c c

7

Bilgi

0 , 90 , 180 ve 270c c c c
0 ve 360c c

a
0 901 1ac c
90 1801 1ac c
80 2701 1 1ac c

270 3601 1ac c

a
02a a

01a
a
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Trigonometri

70 , 120 , 200 ve 315c c c c

0 70 90< <c c c 70c 90 120 180< <c c c
120c

180 200 270< <c c c
200c

270 315 360< <c c c
315o

ve80 220- -c c

ve80 220- -c c

8
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ve3
2

6
r r-

ve3
2

6
r r-

9

İpucu

90 , 180 ,radyan radyan2 270 2
3r

r
r= = =c c c

036 2r=c

440c

360c 440c
360c 80c

440c 80c

10

xx

x

x
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Trigonometri

2324c

2324 6 360164 $= +c cc 2324c 164c

-

2324
2160

11

360c

Sıra Sizde

1490c

Bilgi

360k ve 0Z 1! # ac c 360$a + c a -

k ve 0 2Z 1! # a r 2$a r+ a

1140- c

1140 4 360300 $- = + -c cc ^ h 1140- c 300c

-

1140
1440

-

- 4-

300

12
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13r

5
39r  

4
23r-  

13a r= 2r

    olup13 6 2$r rr= + 2r 13r r

Z!  b kx 2$b r= +

kx x k5
39 2 39 5 10&$ $
r

r r r= + = + 39r 10r
39
5
r -

-

39
30 3$ .x x x x radyan olurk39 5 10 39 5 10 9 5 5

93& & &$ $r r r r r
r= + = + = =

5
39r

5
9r

       

5
39

b
r= 2r r

-

39
30

ve

olup

5
39

5
9 3 10

5
9 30

5
9

5
30

5
9 6 5

9 3 2

$

$ $

r r r r

r r

r
r

r
r

=
+

= +

= +

= + = +

] g

5
39r

5
9r

Sıra Sizde

2360- c

13
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Trigonometri

-

23
24

-

- 3-
    

4 4 olup

4
23

4
1 3 8

4
24

4 4
24

6 3 2

$

$ $

r r r r

r r

r r
r r

- =
-

= -

= -

= - = -=

] g

4
23r- 4

r

ve110 3a b
r= - = -c

360 , 0 )- c c6
360c 110- c 110 360 250- + =c c c

)2 0r-6 -
2r

3b
r= - 3 2 3

5r
r

r=- +

14

Sıra Sizde

773r  

3
85r  

7
43r-  
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1. ve48 22 23 42 12a b= =c l c l ll

a b+

a b-

2. 54 14 52c l ll a -

3.  

-

( ) ( )m ABC ve m ACB58 42 21 64 52= =c l ll c l% %

DAC%

4. 4
73r-

5.

-
-

6.

2870c 520- c 210- c

7.

5
43r

3
80r- 3

4r-

8. a

8 11 $ $a
r

r= - + a

-

40c 24- c 720c

5
3r

4
15r-
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Trigonometri

Bilgi

OA6
m BOA a=_ i%

a
cosa a cosa

R -
1 1-6 @

cos: , , x cosxf1 1R " - =] g6 @ -

a sina
a sina

R 1 1-6 @
sin: , , x sinxg1 1R " - =] g6 @

için cos sinve1 1 1 1R6 ! # # # #a a a- -
a a -

Neler Öğreneceksiniz?

T
( )f x T+
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":R R
sinf x x

2
5 11= +] g

x R6 ! sinx1 1# #-

2

sinx g sin

sinx g sin
sin g sin

,

( .)

( .)

( .)

.

E itsizli in her b l e deki ifade ile arp l r

E itsizli in her b l e deki ifadeye eklenir
x E itsizli in her b l e deki ifade ile b l n r

f x olup f x fonksiyonunun g r nt k mesi olur

5 1 5 5 1 5
5 11 5 11 5 11 11

2
6

2
5 11

2
16 2

3 8 3 8

fl € ö ç › ›
fl € ö

fl € ö ö ü ü

ö ü ü ü
f x

$ $# #

# #

# #

# #

-

- + + +
+

]

] ^
]

g

g h
g

6 @
1 2 3444444 444444

sin cosve2
r

r

ve2
r

r

2
r

sin 2 1r =

r 1 0-^ h
1- cos 1r = -

1

Sıra Sizde

0c 90c 180c 270c 360c

cosa

sina

a
A n n l sç› › ö çü ü

A n n

trigonometrik

de eri

ç› ›

€
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Trigonometri

x R! cos x a2 112 = - +

x R6 ! cosx1 1# #- cos x2 0 16 @
cos x0 12# # cos x2 2 11- +

g sin

sin g sin

( .)

.

a

a E itsizli in her b l e deki ifadeden kar l r

a ifade de e itsizli in her b l e deki ifade ile b l n rse a olur

0 2 11 1
0 11 2 11 11 1 11 11

11 2 10 2 2
11 5

fl € ö ç› › ›

fl € ö ö ü ü

# #

# #

# # $ $

- +

- - + - -

- - - -

3

Sıra Sizde

Z! x R! sinx m
3

2 7= -

Bilgi

a
cos , sinOB AB ve OA r 1a a= = = =

cos sin

cos sin .

OB AB

elde edilir

1
1
1

2

2 2
a a

a a

+ =

+ =

+ =

2 2

2 2

] ]g g
R6 !a a cos sin 12 2a a+ =



32

x0 3601 1c c sin cos sin cos€ öx x oldu una g re x x3
1

$- =

sin cosx x 3
1- =

sinx cosx

sin sin cos cos

sin x cos x sin cos

sin cos

sin cos

sin cos .

x x x x

x x

x x

x x

x x olur

3
1

2 9
1

2 9
1

2 9
1

1
1

2 9
8

9
4

2 2

2 2

2 2

1

9

$

$

$

$

$

- =

- + =

+ - =

- = -

- = -

=

] b

^

g l

h

1 2 344444444 44444444

x ve0 901 1c c sin
cos sinx

x x1 1
2

+ = -

cos sin cos sin sin sinx x oldu undan x x x x1 1 1 1€2 2 2 2 $+ = = - = + -] ]g g
sin

cos
sin

sin
sin

sin sin
sin .x

x
x
x

x
x x

x olur1 1
1

1
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, ,, sin:f f x x2 2 1 1"
r r- - =] g: 6D @ sinf x x=] g

sinf x arc x1 =- ] g ( )f x1- ,1 1-6 @
2 2
r r-: D arcsin siny x x y,= =
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Trigonometri

n arcsin arcsinta 1 2
1+b l

64

arcsin1 x= sinx 1=

,x 2 2!
r r-: D x 2

r=

arcsin y2
1 = sin .y olur2

1=

,y 2 2!
r r-: D 6

r=

tan arcsin1 arcsin 2
1( )

x y

+
1 2 34444 4444 1 2 34444 4444

tan cot2 6 6 3r r r+ = - = -b l

arc sco 2
1

65

arc s s ..co x co x olurolsun Buradan2
1

2
1= =

0,x ! r6 @ x 3
r=

Sıra Sizde

arcsin arcsin2
1

2
3- +b cl m

Bilgi

0 r6 @
0, , , cos:f f x x1 1"r - =] g6 6@ @ cosf x x=] g

sf x arcco x1 =- ] g ( )f x1- ,1 1-6 @
0 r6 @ arc cosy cosx x y,= =
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Sıra Sizde

arc sco 2
2c m

arc sco 2
3

-c m

66

arc sco x2
3

- =c m s .co x olur2
3

= -

0,x ! r6 @ x 6
5r=

sin arccos 2
1b l

67

arccos 2
1 x= cosx 2

1= 0,x ! r6 @ x 3
r=

sin arccos 2
1 sin( ) 3 2

3

x

r= =
1 2 344444 44444

Bilgi

2 2
r r-b l

, , n:f f x ta x2 2 R"
r r- =b ]l g nf x ta x=] g -

nf x arcta x1 =- ] g ( )f x1- R

22
rr-a k arc tany tanx x y,= =
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Trigonometri

arc n arc nta ta3 1- -] g

68

arc nta x3 = tan ,x ve x3 2 2!
r r

= -b l x 3
r=

arctan y1- =] g tan ,y ve y1 2 2!
r r

= - -b l 4
r= -

arc n arc nta ta3 1 3 4 3 4 12
7

4 3

r r r r r- - = - - = + =] b
] ^

g l
g h

sin arctan 3-^ ^ hh

69

arctan x3- =^ h tan , €x olup x xoldu undan3 2 2 3!
r r r= - - = -b l

sin arctan sin sin3 3 3 2
3r r- = - = - = -^ ^ bhh l

cos arctan 12
5c b lm

70

arctan x12
5

=b l cos arctan 12
5 cosx

x

=f b lp1 2 3444444 444444
arctan x12

5
=b l

tanx 12
5=

tanx 12
5= -

AB birim5= AC birim12= -

BC 13= cosx 13
12=
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x0 11 1 tan arcsinx
x

x
1 2=

-
] g

71

.

CB AB AC

x AC

AC x

AC x olur

1
1

1

2 2 2

2 2 2

2 2

2

= +

= +

= -

= -

tan arcsinx tana
x

x
1a

2= =
-

c m
1 2 34444 4444

x1 2- 2

arc nsi x a= sina x=

I

Ifof 1 =-^ h Ifof 1 =-^ h -

( ) ( )sin arcsinx arcsin sinx x= =

( ) ( )cos arccosx arccos cosx x= =

tan(arctanx) arctan(tanx) x= =

Bilgi

Sıra Sizde

s arctanin x] g
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Trigonometri

cos arc sin arcsincos 13
2

13
11

-c b b blm ll

73

s arcsinin arctan tan29
17

29
12+c b b blm ll

72

s arcsinin 29
17

29
17=c b lm arctan tan 29

12
29
12=b b ll

s arcsin tanin arctan29
17

29
12

29
17

29
12

29
29 1+ = + = =c b b blm ll

arc 1cos cos 13
1

13
11=c b lm sin arcsin 2 2

13 13=b b ll
cos arccos sin arcsin13

11
13
2 1 2

13
1

13 13
9- = =-c b b blm ll

74

s arcsin tan tanin arc a2 12
1

2
7+ + =c b ^ ^lm hh

s arcsin tan tanin arc a ave2
1

2 2 1 2 11= + = +c b ^ ^lm hh
s arcsin tan tanin arc a

a

a

a

a

2
1 2 1 2

7

2
1 2 1 2

7

2 22 3 7

2 2
1

+ + =

+ =+

+ =

=

=

c b ^ ^lm hh



88

1.

arcsin 2
1b l

arc sco 2
1-b l

arc nta 3-^ h
sin arctan 1-^ ] gh

2. arcsin tan2
1

3
rb l

3. arc s nco si 4
r-b a kl

4. tan arcsin 2
1

r +c b lm

5. cos arctan arcsin1 1- +^ ] ]g gh

6. ,x 1 1! -6 @ cos arccosx x=] g

7. sin arctan 5
12b l

8. arcsin sin arctan 3
1-d d d nnn

9. cos arcsin arcsin5
3

5
4+b l

10. x R! cos arctanx
x1

1
2=

+
] g
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Trigonometri

1. 

2.   -

3. 

 
4

5r
30c

3
4r

135c

3
5r

6
5r

120c
225c

3
2r

240c

150c

      

4.

 1300c 120c
220c
300c

3
2r

2
3r

2
r

1500- c

11
2
r

2
27r-

5. 35 420m -

6. 315c  -

7. 6
5r -

8.  102 45 52c l m  



90

140c -

18
17r -

-

4560c -

9.

10.

11.

12. m A ve m B43 52 38 21 44 42= =c l ll c l ll^ ^h hW W -
m A m B+^ ^h hW W

63 37 20c l ll 64 37 20c l ll 65 37 20c l ll

65 37 21c l ll 65 37 22c l ll

13. I. 2120c
320c

II. 1840- c
40c

III. 3
17r

6
5r

IV. 4
13r-

4
3r

14.

, ,d d m DAB 38 45 50' =21 c l ll^ h%

AB BC ve m BCE oldu una g re€ ö= a=^ h5 5? ? %

a

51 14c l 51 14 05c l ll 51 14 10c l ll

52 14 10c l ll 52 14 20c l ll

-

-
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Trigonometri

1. sin( )f x x=

2. cosx2 3-

3.  sin cos7
3

7
32 2r r+

4. x0 2< < r

 tan cotx x$ cotx

1-

tanx

sinx

sin cosx x2 22 2+

cosx
sinx

sin
cos

x
x1 2-

5. 
    sin210c

sin( )540- c

tan300c

cot480c

2
1

3-

2
2

3
1-

2
1-

6. cos

s

co

a

b in

c t

5
11

4
1

3

7

8

r

r

r

=

= -

= -

b
b

b

l

l
l

 

7. sin

s3

n1

cot

a

b co

c si

d

25
10

60
50

=

=

=

=

c

c

c

c

 

8. ,a ve x 0 2R! ! r6 @   

cos2a x2
2 13- =   -

9. x0 2< < r

    sinx cosx
sinx cosx secx cosecx1 2 1

2$ $ $
+

+
-b l< F  
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AC5 ?
EC cm1=

( )m DEA a=%

10.  tana

11.  cos( )DEC%

12. cot sin( )DEC$a
%

13. sin

s1

n2

x

y co

z ta

812
224
005

=

=

=

c

c

c

 

-

+ + - + - + + - -

- + - - + +

14. n

cot

n

a ta

b

c si

142
324
110

=

=

=

c

c

c]
]
]

g
g
g  

-

a b c1 1 c b a1 1 c a b1 1

b c a1 1 b a c1 1

15. :g R R"  sing x x3 7$= - +] g  
 

3-

16. tan cotx x 3- =  tan cotx x3 3-

17. sin
sin cos sin.x

x x x3
4 4 1

2

+
- + -c ]m g  

sin x2 cos x2

sinx1 - cosx1 -
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Trigonometri

18. x0 2< < r

sin sin s secx x co x x13 2 2$ $+ +^ h  

cosx 1
1

- 1 cosx
1

- 1 cosx
1

+

1 sinx
1

- 1 sinx
1

+

19. x0 41 1 r  1 2sinx cosx$-

sin cosx x-

cos sinx x-

20. x0 2< < r
cot tanx x1
5

1
5

2 2+
+

+
 

-

21. 
cos330

sin150 tan225+
c

c c  

3 2 3 3 3 4 3 5 3

22. 

sin cos

tan sin

4
7

4
5

4
3

6
7

$
r r

r r-  

2- 1- 2
1

23. -

cos sinB C A
2 2
+

-b bl l

sin A2 2 sin A2 2-

24. 0 21 1a r  

I. sin cos2
7r

a a- =b l
II. cotan t2

9r
a a- =b l

III. cot tan2
23r

a a=+ -b l

25. 

cos cot

tan sin

10 2
3

11 2
$

$

a r r
a

r a a
r

- +

+ -

]
]

b
b

g
g l

l

1- sina sco a

-

-
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-

  1. a b 2
r+ =

co co
n n
t b a s b a

si a b ta a b
3 4 3 2
3 2 5 2

$
$

- -
- -]] ]]gg gg

   2. x2 1 1r
r

cot ,x 0 75= - sin cosx x+

3. 

tan cota b+
      
      

4. 

-
,AB AC cm13= =

,BC cm10= CD cm ve m ADC3 a= =^ h%

nta a

CD cm5= AB cm20=

( )m BEC 60= c% ( )m BAF 20= c%

5. AF
sin ,10 0 17.c )

6. CE
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Trigonometri

-

-

-

BC m4=

7.

a sina

8.
-

9.
i cosi

10. 

,( )m BAC 90= c% ,AD BC AD cm2= =5 5? ?
( )m ABC a=%

DC x=

sin2 a nta2 a sco2 a cot2 a

11.

  

                       

,AB m6 2= BC m14=

( )m ABC 54= c% CA

5 2 12 38

4A B C

12
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12. 

m,BD c DC cm2 4= = m A 60= c^ hW
BC x=

6 7 2 6 2 7 30

13. 

m, ,

.

AD c AC cm DC cm ve

BD cm olarak verilmi tir AB x

8 4
2
6

fl
= = =

= =

30 34 35 38

14. 

;A BD CE + =5 5? ? ! +
, ,

,

AB cm BC cm

CD cm CE cm

AC 15 18
10 4

= =

= =

=

DE

2 15 65 66 2 17 2 19

15. ,BC a cm= AC b cm=
AB c cm=

b c c a b3 2 2 2$ $ = - +
sin BAC^ h%

2
3

2
2

2
1

2
2

- 2
1-

16. 

,AB cm6=
BC cm8=

sin
sin

A
CXW

4
3

5
3

3
4

5
4

3
5

17. 

ADE C=6 6@ @
,DE AD3 2$ $= AB cm12=

m C 30= c^ hX
BC x=

-

-
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Trigonometri

1. 

  

 sin( )f x x2= 2
5
r

5
r

3
r

2
r

r

6
r

cos( ) ( )g x x5=

h(x) tan( )x3 4= +

m(x) cot( )x20 6= -

2. 

arcsin 2
1

arccos 2
3

-c m
arctan( )1-

arctan
3

1-c m

3
r

4
r

6
r

4
r-

6
r-

6
5r

                   

-

3. tan cotg x x6 6 1 4$
r

= - + -] ] bg g l  -

    

4.  sin( ) ( )f x x1001 4 7 1002$= - + -

 5. arcsin
10
3

a = c m cota -

6. 
arcsin( ) ( )f x x2 3 1$= - ( )f x1-

  7. arc n( )f x ta x2 $=
sin( ) ( )g x x3=

( )fog 2
ra k
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8. cos sinf x x6 3
2 3 17$
r

= + -] b ]g l g  -

4
r

4
3r

3
2r

4
5r

3
4r

9. 

I. sinf x x3 3 4$= - -] ]g g -

4
r

II. cosg x x6= -] ]g g
3
r

III. nh x ta x5 23= - +] ]g g -

5
2r

IV. cotm x x3 3 7 7$= - +] ]g g
7
r

10. sin arccos 2
1-c b lm  -

3- 2
3-

2
1- 2

1
2
3

11. n arcs arc sta in co1 2
3

+ -d c mn  

3- 2
1- 2

1 3

12. cos arctan tan 4
rc b lm  -

1- 2
1- 2

2 3

13. tan arccos7 2
2

r -d c mn  -

1- 2
1

3
1 3

14. , , s:f f x inx1 1R " - =] g6 @  

I.

II.

III. 2r
IV.

V. r

-

-



y=
 a

x 
+ 

b

y = cx + d

O

11. 2. 1.

99
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11.2. ANALİTİK GEOMETRİ

Hazırlık Çalışması

-

-

-
29c

41 7c l

36 37c l

-
-

-1.

2.

3.
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11.2.1. Doğrunun Analitik İncelenmesi

Neler Öğreneceksiniz?

-

Terimler ve Kavramlar
•
•
•
•
•
•

Sembol ve Gösterimler
• ,( )A x y
• AB
• m
• d d1 2'
• d d1 2=

G
üv
en

 S
k.

Vefa
Büfe

Va
ta

n 
A

pt
.

Sevgi Park

Dost Kafe

Atatürk Cad.
Ş
eh
it

le
r 

C
ad

.

Cumhuriyet Cad.

Yardımlaşma
Vakfı
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2, 3), , 2), , ,( ( ( ) ( )A B C ve D1 2 3 1 2- - - -

Bilgi

dik koordinat sistemi -
analitik düzlem 

x ekseni
y ekseni apsis ekseni

ordinat ekseni

,( )A a b
x a ve y b= = -

,a b^ h

,( )O 0 0
     

-
,( )A x y

x ve y0 02 2

x ve y0 01 2

x ve y0 01 1

x ve y0 02 1

11.2.1.1. Analitik Düzlemde İki Nokta Arasındaki Uzaklık

1
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,( )A k 2 2+ ,( )B n1 6- - -

,( )A k 2 2+ 2 0 2&+ = = -
,( )B n1 6- - 6 0 6&- = =

b,( )A a- ,( )B a b-

,( )A b a-
, ,b ve a ab a0 0 0&" "2 1 2^ _ ^ _-+ + ,( )B a b-

,( )a ve b b B a b0 0 0& &2 2 1- -

2

3

,( )A a a1 3- - ,( )B b b2 3+ - -
a b3 2- en büyük

,( )A a a1 3- -
a a ve a a1 0 1 3 0 3& &2 2 2 2- - ...a a I1 3 3 3 9&1 1 1 1 ^ h  ve

,( )B b b2 3+ -
b b ve b b2 0 2 3 0 3& &2 2 1 1+ - - ...b b II2 3 6 2 4< <&1 1- - - ^ h a b3 2-

( ) a b a b3 6 3 2 9 4 3 3 2 13&1 1 1 1+ - - + - - a b3 2-

4

Sıra Sizde

,( )A c a b2 3 - ,( )B a c2 1+ -
a b c+ +
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Buluyorum

, ,A a b ve B a c^ ^h h
AB a a c b c b c b02 2 2= - + - = + - -=^ ^ ^h h h

, ,A a c ve B b c^ ^h h
AB a b c c b ba a02 2 2= - + - = - + = -^ ^ ^h h h

5

,( )A m 2 4- -

,( )A m 2 4-
- -

m 2 4- =
m m veya m m2 4 6 2 4 2& &- = = - = - = -

( )6 2 4+ - =

x , y x , yA ve B1 1 2 2^ ^h h -

.

AB BC AC

AB x x y y

AB x x y y

AB x x y y bulunur

2 2

2 2 2

2

2 2 2

2 2

= +

= - + -

= - + -

= - + -

2 1 2 1

2 1 2 1

2 1 2 1

]
]

^
^

g
g

h
h

2 2- = -2 1 1 2] ]g g
AB x x y y2 2= - + -1 2 1 2] ^g h
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     , ,( ) ( )A ve B5 1 3 1- -
  , 2,( ) ( )ve aC D2 3-

, ,( ) ( )A ve B5 1 3 1- -
AB 5 3 2= - =

, ,( ) ( )ve aC D2 3 2- -
a aCD 3 6 3 6&= - - = + =] g

a
a a

a a
3 6

3 6 3
3 6 9

&
&

&
+ =

+ = =

+ = - = -
(

3 9 6+ - = -] g

6

7

, ,( ) ( )A ve B5 3 7 2- -

,( )A 5 3- ,x y5 3= - =1 1  ve ,( )B 7 2- ,x y7 2= = -2 2   

.

AB x x y y

AB

AB

AB

AB birim bulunur

5 7 3 2
144 25
169

13

2 2

2 2
= - + -

= - - + - -

= +

=

=

1 2 1 2]
]

^
^
]g

g h
gh

, ,( ) ( )A k ve B2 1 4- AB 10= -

( , )A k 2 ,x k y 2= =1 1 ;  ,( )B 1 4= - ,x y1 4= = -2 2

AB x x y y2 2= - + -1 2 1 2] ^g h
10 1 2 4 100 1 36 1 64 1 82 2 2 22 2

& & &= - + - - = - + - = - =] _ ] ^ ] ] ]g g gh i g g
k veya k

k k

1 8 1 8
9 7

- = - = -

= = -

8
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, 3), 6, ,( ( )A B ve C2 3 6 9- ^ h ABC

Ç AB BC ACABC = + +_ i&

AB 6 2 3 3 64 0 82 2= - - + - = + =^ ] ]gh g
BC 6 6 9 3 0 36 62 2= - + - = + =] ]g g
AC 6 2 9 3 64 36 100 102 2= - - + - = + = =^ ] ]gh g
( )ABC AB BC AC 8 10 26 4Ç = + + = + + =&

, , ,( ) ( )A B3 2 2 1-

,( )C a 0
AC BC=

.

a a

a a

a a

a a a a

a a

a

a olur

3 2 0 2 1 0

3 2 0 2 1 0
3 2 0 2 1 0

9 6 4 4 4 1
13 6 5 4

2 8
4

2 2 2 2

2 2 2 2

2 2 2 2

2 2

2 2
- + - - = - + -

- + - - = - + -

- + - - = - + -

- + + = - + +

- = -

- = -

=

_ ]
]
]

]
]
]

_
]
]
]

]
]
]g

g
g

g
g
i
g g

g
g

g
g
g i

9

10

, 3), C(3,( )A 2 2- - -

11

AC

AC AC2 3 3 2 25 25 50 5 22 2 &= - - + - - = + = =] ^ ]g gh   

A a aC 2 5 2 5&= = =
5 252 =



1. ,( )A k m2 2- +

2. ,( )A k k3 8- - -
-

3. ,( )A a a b$- -
,( )A b a b

a2 $ -

4.  , 2), B(3,( )A k1- -

5.  
ve , ), ,( ( )A B2 3 4 5- - -

6.  1, 2), , ,( ( ) ( )A B ve C3 4 2 1- - -
ABC&
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Sıra Sizde

, , , ,A B ve C2 3 7 76 4- - --^ ^ ^h h h -



Buluyorum

AD CE'6 6@ @ ADC] g&  ve EBC] g&

BC
AC

x a
a x k a k

x kx

EB
CD

y b
b y

k b k
y ky

1

1

&

&

= -
- = = +

+

= -
-

= = +
+

2
1 1 2

2
1 1 2

,

( , ) ( , )C a b C k
x kx

k
y ky

1 1= +
+

+
+1 2 1 2

x , y , B x , yA 1 1 2 2^ ^h h
BC
AC

k=

C AB! 6 @ AB6 @ AB6 @
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, 2), B( ,( )A 73 3- - ,C AB AC
AB

2
5

! =5 ?

11.2.1.2. Bir Doğru Parçasını Belli Bir Oranda (İçten veya Dıştan) Bölen Noktanın 
Koordinatları

13

, 5), B(9,( )A 1 3- ,C AB BC
AC

3
1

! =5 ?

1. yol

,( )C a b 3
1 , A(1, , y ) ve B(9, ,) ( ) ( )BC

AC
k A x B x y5 31 1= = = - = 2 2

x kx+
a k 1

3
1 1

1 3
1 9

3
4

1 3
4
12 3

$
= + =

+

+
= + = =1 2  ve b k

y ky
1

3
1 1

5 3
1 3

3
4

5 1 3
$

= +
+

=
+

+ -
= - =1 2

^ h
-

, ,( ) ( )C Ca b 3 3=
2. yol

,C ! AB
BC
AC

3
1=5 ? ,( )C a b

12

a a6 9 3&+ = =

b b6 3 3&- = - =
,( )C 3 3



Buluyorum

x , y , B x , yA 1 1 2 2^ ^h h
BC
AC

k=

C ABg 6 @ AB6 @ AB6 @

AD BE'6 6@ @ ADC&  ve BEC&

,k 1BE
AD

a x
a x k a k

x kx

EC
DC

b y
b y

k b k
y ky

1

1

&

&

!= -
- = = -

-

= -
-

= = -
-

2
1 1 2

2
1 1 2

^ h

x kx
C(a, b) C 1 k 1 k

y ky
= -

-
-

-1 2 1 2,b l
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,( )C a b , 2), B(7,( )AC
AB k Aolup2

5 3 3= = - -

37 10- - =] g
a 3 4 1= - + =

-
b 2 2 0= - =

,( )C 1 0

14

(4, ve , 2)) (A B8 4 1-
BC
AC

3= AB5 ?

1. yol
A(4, , , ,) .x y ve B x y olur8 4 8 4 12 4 121 12& &= = - = - =2 ^ h

, ,, 8, .C a b C k
x kx

k
y ky

C C olur1 1 1 3
4 3 4

1 3
12 3 8 61 2 1 2 $ $= -

-
-

-
= -

- -
-

- =^ b c ^ ^h l h m h
2. yol

BC
AC

3=  ise 3=

4 12 8- + =
-

12 6 6- =



Buluyorum

x , y , B x , yA 1 1 2 2^ ^h h AB5 ? 1=
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, 2), B(a, ,( ) ( )A b ve C1 3 1- - AB5 ?
a b-
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Bir Doğru Parçasının Orta Noktasının Koordinatı
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, 2), B(3, 4), C(2, 1) ve D(a, b( )A 1- -
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, ,G G a b a ve b a ve b2
1

2
3

2
3

2
4

2
3

2
1

2
4

2
3 2 1& &=

+ + + = + = = - = -b bl l
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x , y( )D 0 0 BC5 ?

x , , 1,( ) (
( ) ( )

) ( )D y D D2
3 1

2
2 2 2=
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Bir Üçgenin Ağırlık Merkezinin Koordinatları
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+
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.€e im olurtan tan 4
3
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d3
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a= =

11.2.1.3. Analitik Düzlemde Doğrular
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I. 

II. 4
3

III.

5
3
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 x cm

4
3

x x x cm15
4
3 3 60 20& &= = =

cm10 15 10 20 150 200 350$ $+ = + =
,cm m100 350 35 000 3 52 2$ = =

5
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x x x cm15
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3 3 75 25& &= = =

cm10 15 10 25 150 250 400$ $+ = + =
cm m100 400 40 000 42 2$ = = , , m4 3 5 0 5 2- =
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= - = -

2 1
2 1 ] g

22

23

Sıra Sizde

, ), B(5,( )A 5 7 7- -



117

, 1), B(2, n)(A 4- 45c

, B(2,, y ), x , y )( ) )( (A nA x B4 1 1 1- = = 2 2 45c

2 4
1

6
1 1 7tan45 x x

y y

1
& &= -

-
=

- -
- - = =

2 1
2 1c ] g1 2 3444 444

, 2), B(4, 1)(A 3

, B(4,, y ), x , y )( ) )( (A A x B3 2 11 1= = 2 2

4 3
1 2

1
1 1tan x x

y y
a = -
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Sıra Sizde

, , , 3,( ) ( ) ( )A a B ve C2 3 1 4- - -

İki Noktası Bilinen Doğrunun Denklemi
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-
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Analitik Düzlemde Bir Doğrunun Denklemi
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ax by c 0+ + = b
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Eğimi ve Bir Noktası Bilinen Doğrunun Denklemi
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y x3 4= -

y x
3 7= + 3
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y x y x y x3 5 1 0 3 5 1 3
5

3
1

& &- + = = - = - 3
5
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,( )A 3 5 m 2= -

, (x , y )( )A A3 5 1 1= m 2= -
( )m x x y x y x5 2 3 2 11y y & &$ $- = - - = - - = - +1 1] g
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Eksenlere Paralel Olan Doğrular ile Orijinden Geçen  Doğruların Denklemleri
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İki Doğrunun Birbirine Göre Durumları
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İki Doğrunun Birbirine Dik Olma Durumu
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2 11 0- + + =

2.  , , 5)( ) (A ve B7 7 5- -

3.
k x k y3 2 2 1 21 0- + - + + =] ]g g

135c

4.  
,y x x y ve y3 3 0 2 2 1 0 6 0- + = - + = + =

-

5.
, 4), B(3, ,( ) ( )A ve C k2 1 2 3- - - - -

6.

d , d , d1 2 3
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11.2.1.4. Bir Noktanın Bir Doğruya Uzaklığı
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Paralel İki Doğru Arasındaki Uzaklık
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d1 :d x y9 12 30 0- - =1 1  ve 2

,c c30 151 = - =2

x y 09 12 30- - =  ile x y9 12 15 0- + =

h
a b

c c

9 12
30 15

15
45 32 2

1
2 2=

+

-
=

+ -

- -
= =2 ] g

51

Bilgi

:d ax by c 01+ + =1  ve 
:d ax by c 0+ + =2 2

     h
a b

c c
2 2

1=
+

- 2



1. x y3 4 5 0- + =

,A 1 2- -^ h

2.

0, 5A^ h

3. ,A 1 2-^ h
x y k5 12 0- + = -

4.  
x y ile x y k2 1 0 2 4 0- - = - + + =

2 5

5.
x y ile x y8 15 1 0 16 30 32 0- + = - - = -

-
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x y ve y x2 3 5 0 3 2 11 0- + = - + - = -

x y ve y x2 3 5 0 3 2 11 0- + = - + - = 3
2 ,c c5 111 = = -2

x y ve y x2 3 5 0 3 2 11 0- + = - + - =

h
a b

c c

2 3
5 11

13
61

2 2
1

2 2=
+

-
=

+ -

-
=

-2 ^
]
h
g

13
16

( )A ABCD 13
16

13
2562

= =d n

52



1. 

................................

2. ,A n2 3-^ h -

3. x ve y0 02 1 ,A x y^ h -

4. , , B 3, 6A 1 2-^ ^h h

5. 
    , , B 1, 3 ve C 7, 2A 2 1-^ ^ ^h h h ABC^ h&

-

6. , , B 1, 1 , , 7,A C ve D2 5 5 9 7- - -^ ^ ^ ^h h h h
AB                 

10 2 2+

BC

BD CD+

7.  
, 2), B(3, ,( ) ( )A ve C1 4 1 6- -

8.  ,( )A m n3 9 2 6+ -
6-

n m-
     
                                                                      

                                                     

9. ,A c1 2- -^ h  ile 4,( )B 6-

                

    
                                                    

10.

ABC& AD6 @ BAC%

BC5 ?

2, 3
1- -b l 2 3

7- -b l 1 3
7-b l                      

             0 3
7b l 1 3

7b l
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11. , 3) ve B(2,( )A 1 9-

ve C ABg 5 ? AB AC2 3$ $=

      3 1- -^ h 3 2-^ h 3 2-^ h                   
3 4^ h 3 6^ h

12.
, , B , b, 5A a ve C1 2 3 1- -^ ^ ^h h h

,( )G 1 0
a b+

7- 5- 4-

13.
,A k m1 5- +^ h -

-
k m$ -

      3-

14.         

,( )C 1 3- -
-

      1 2^ h ,3 1^ h ,1 3^ h                 
                      2, 1^ h 3, 3^ h

15. ,A k k2 2 5+ -^ h

       

     I. 0, 0 , B 2, 6 , C 6, 15A^ ^ ^h h h
     II. E AB! 5 ?  ve AE EB=

     III. AC5 ?  ile DE5 ?

16. 

17. BK

18. 

-

-

137



1. 

2. 

3. 
-

4.

-

5. x y 5 0- + =                 

x y3 5 6 0- + =

, 2, 5A ve B1 3-^ ^h h
     y

O

2
3

6.  
, , B(4, ,) ( )A ve C n n3 1 2 2 8- - - -^ h -

                                                   

7. 2,A k k 2- +^ h  ile 
,B 3 1-^ h -

                                                     

8. 

-
A , ve B 0, 68 0^ ^h h

                     

                                    

5
2

5
3

3
2-

3
2
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:d x y2 12 0+ - =1 ve :d x y 6 0- + =2

9. d ve d1 2
-

10. d ve d1 2

11. 1= - d ile d1 2 -

12.

-

y x3 4 16 0- - = y x3 4 16 0+ + =
y x4 3 16 0- + =             y x4 3 16 0+ + =
y x3 4 16 0- + =

13.

,C 7 4^ h

      7- 6- 5-     4- 3-

139



14. ax by 3 0- + =  ve 
a x b y2 3 1 6 0- + + + =] ]g g
2 3-^ h ,a b^ h

      3, 1^ h , 13-^ h 3 1- -^ h
               3 1-^ h            1, 3^ h

15.   
x y k ve ax y2 5 0 4 4 0- + - = + - =

a k-

      2- 1-

16. x y 2 0- + =  ve
k x y1 2 3 0+ - + =] g

  
2

4 2
3 2 3 6   

17.   

x y2 18 0+ - =
OABC ve ARTK

A ARTK] g
    

18.
x y ve x y17 0 2 2 3 34 0+ - = - + = -

-

      35c 45c 65c 75c 85c

19. ,A 1 0-^ h -
x y b8 15 1 0- + - =

-

      18- 16-

-

-
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Fonksiyonlarda Uygulamalar

11.3.1. Fonksiyonlarla İlgili Uygulamalar

SAYILAR
VE CEBİR

3

11.3.2. İkinci Dereceden Fonksiyonlar ve Grafikler

11.3.3. Fonksiyonların Dönüşümleri

141
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11.3. Fonksiyonlarda Uygulamalar

Hazırlık Çalışması

1.

f(x)

40 cm

Başlangıç

10 cm

10 cm

1. ay 2. ay x. ay

•
•

a)
b)

2.  

3.

a

A(20, 30)

O(0, 0)

   



Fonksiyonlarda Uygulamalar

143

Terimler ve Kavramlar
•

Neler Öğreneceksiniz?

11.3.1. Fonksiyonlarla İlgili Uygulamalar

( ) ax bx cf x 2= + + ( )f x 0=

a
b- a

c -

( ) ax bx cf x 2= + +

( ) ...çx i in f x x1 2 3Z! = + + + ++ ( ) ...f 50 1 2 3 50= + + + + -

...çn i in n
n n1 2 3 1

2Z
$

! + + + + =
++ ^ h

( ) ...
( )

x i in f x x
x x1 2 3 2

1çZ
$

! = + + + + =
++

-

-
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1

":f R R ( ) ( )f x x 1 42= - -

1 42- -] g
1 42- -] g

, 3,A ve B1 0 0-^ ^h h
,C 0 3-^ h

0= ( )y f x 0= =
0=

2

":f R R ( )f x x x7 102= - +

a) b)

a) ( )y f x= y x x7 102= - + 0=

x x x x x veya x0 7 10 0 2 5 2 52 & &$= - + = - - = =] ]g g
2, 0 ve 5, 0A B^ ^h h

        

          b) y x x7 102= - + 0= 0 7 0 10 102 &$= - + = -
0, 10C^ h
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4

":f R R ( )f x 2 sin(x ) 1$ r= - +

0= 2 sin(0 ) 1 2 sin( ) 1 y 1& &$ $r r= - + = - + = 0, 1A^ h

":f R R ( )f x x x x23 2= + -

0= ( )f 0 0 0 2 0 03 2 $= + - = 0, 0A^ h
0=

, .

x x x x x x x x x

x x ve x bulunur

0 2 0 2 0 1 2
0 1 2

3 2 2& &

&

$ $ $= + - = + - = - +

= = = -

^ ] ]h g g
1, 0 ,B ve C 2 0-^ ^h h 0, 0A^ h

3

5

,A 0 4-^ h 0= 4= -
.y x k kk k k olur4 4 0 4 4 4 8 23 3 3 3& & & &= - + - = - + =- = - + =] ]g g f x x 2 43= - +^ ^h h

y 0=
y x x x x x2 4 0 2 4 2 4 2 4 2 43 3 3 3 3& & & &= - + = - + - = - - = - = + -^ ^ ^h h h

2 4 03+ -_ i

( )f x x k 43= - +] g
0,A 4-^ h -
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6

":f R R ( )f x x x x2 13 103 2= + - +

• 0= ( )f 0 0 2 0 13 0 10 103 2$ $= + - + = ,A 0 10^ h
• ( )f x y 0= =

,

x x x x x x x

x x x x

x x x x

x x x

x x x

x x ve x

2 13 10 0 2 15 2 10 0
2 15 2 5 0

5 3 2 5 0
5 3 2 0
1 2 5 0
1 2 5

3 2 3 2

2

2

&

&

&

&

&

&

$

$ $

$

$ $

+ - + = + - + + =

+ - + + =

+ - + + =

+ - + =

- - + =

= = = -

^
]

^
^

]
^
^

]

^
^

g
h
h

g

h
h
h
g

h
h

                                                                                            

1, 0 , 2, 0 ,B veC D 5 0-^ ^ ^h h h

Sıra Sizde

":f R R ( )f x x x5 8 32= - + -

Fonksiyonun Pozitif, Negatif, Artan ve Azalan Olduğu Aralıklar

Bilgi

( )y f x=

( )f x 02
( )f x 01

  

( )f x 02 x , x ve x ,1 32 3^ ^h h ( )f x 01
, ve x , xx3- 2 31^ ^h h

7

":f R R ( )f x x2 6= -
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8

":f R R ( )y f x=

( )f x 02
, , , ve ,65 1 23 3- - -^ ^ ^h h h ( )f x 01

, ,ve 25 1 6- -^ ^h h

• ( )f x x x x0 2 6 0 2 6 3& & &2 2 2 2- 3 3^ h
• ( )f x x x x0 2 6 0 2 6 3& & &1 1 1 1- - , 33^ h

9

":f R R ( )f x x x6 272= + -

     

( ) ( )f x x x x x

x

x

x

x x

E itsizli in her iki taraf na eklenirse0 6 27 0 6 9 36
3 36

3 36
3 6

6 3 6 9 3

36fl € ›2 2

2

2

& &

&

&

&

& &

1 1 1

1

1

1

1 1 1 1

+ - + +

+

+

+

- + -

]
]
g
g

, .olur9 3-^ h

( ) ( )f x x x x x

x

x

x

x veya x

x veya x

E itsizli in her iki taraf na eklenirse0 6 27 0 6 9 36
3 36

3 36
3 6

3 6 3 6
9 3

36fl € ›2 2

2

2

& &

&

&

&

&

&

2 2 2

2

2

2

1 2

1 2

+ - + +

+

+

+

+ - +

-

]
]
g
g

, , .ile olur9 33 3- -^ ^h h
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10

":f R R ( )f x x2 3= - ":R R ( )g x x 5= - +

":f R R ,x x i in x xçR 1!1 2 1 2 ( ) ( )x x x x x x f x f x2 2 2 3 2 3& & &$ $ $ $1 1 1 1- -1 2 1 2 1 2 1 2

":R R ,x x i in x xçR 1!1 2 1 2 ( ) ( )x x x x x x g x g x5 5& & &1 2 2 2- - - + - +1 2 1 2 1 2 1 2

Bilgi

", :A f AR R3 ,x x B!1 2

• ( ) ( )x x iken f x f x1 11 2 1 2
• ( ) ( )x x iken f x f x1 21 2 1 2

                         

" ,:f R R " ,:f R R

Sıra Sizde

":f R R ( )f x x x3 22= -- -
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Sıra Sizde

 f 

=

11

, 23- -^ @ -
3 3h6

,2 3-6 @

12

-

, , , ,ve6 3 2 53 3- - -^ h6 6@ @ -

, ,ve6 3 2 5- -6 6@ @
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Sıra Sizde

" ,: ( )f f x x0 3
8R R- =! + -

13

" ,: ( )f f x x0 1R R- =! +

1 ( )f x x
1=

, 0,ve03 3-^ ^h h
• , ,x x 03! -1 2 ^ h ( ) ( )x x x x f x f x1 1

& &1 221 2 1 2 1 2

• x , x 0, 3!1 2 ^ h ( ) ( )x x x x f x f x1 1
& &1 2 21 2 1 2 1 2
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Sıra Sizde

" ,: ( )f f x
x

0
7
12R R 2- =! + -

14

" ,: ( )f f x
x

0 1R R 2- =! +

1
2

( )f x
x
1
2=

, ,ve0 03 3-^ ^h h
• , ,x x 03! -1 2 ^ h x x x x

x
1

x
1 f(x ) f (x )2 2

2 2& & &1 2 1 11 2 1 2
1 2

1 2

• x , x 0, 3!1 2 ^ h x x x x
x
1

x
1 f(x ) f (x )2 2

2 2& & &1 2 211 2 1 2
1 2

1 2
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Bir Fonksiyonun Maksimum ve Minimum Değerleri

15

" ,: ( )f f x x 2R R 2= -

22 - f x x 22 -=^ h -

2 3- h6 ( )f x x 22= -
2-

Bilgi

 • , a, bx m ! 6 @ ( ) ( )f x f m# ( )f m
     

 • , ,x m a b! 6 @ ( ) ( )f x f m$ ( )f m
     

", ,: ( )f a b y f xR =6 @

16

8 7-6 @
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Sıra Sizde

 f ,8 8-^ @ -
=

5- 5 5-6 @
5-

Ortalama Değişim Hızı

Bilgi

,a b6 @
, ,( ) ( )a f a fve b b^ ^h h

( )y f x= ,a b6 @
( ) ( )

b a
f b f a

-
-   

17

" ,: ( )f f x x3 2R R = - 1 76 @

( ) ( )f f
7 1

7 1
6

3 7 2 3 1 2
6

19 1 3$ $
-
-

=
- - -

= - =
] ]g g
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İpucu

( )f x ax b= +

19

" ,: ( )f f x xk3 1 7R R = - -^ h 1 2-6 @

( )f x ax b= +
( )f x k x3 1 7= - -^ h k3 1- 1 2-6 @

3 1 5 2&- = =

18

-

0 56 @
( ) ( )

./
f f

m sn5 0
5 0

5
11 1

5
10 2-

-
= - = =
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Sıra Sizde

-

Zaman

20

" ,: ( )f f x x 1 2R R 2= + +] g a b! ,a b6 @
a b+ en büyük

( ) ( )
b a

f b f a
b a

b a

b a
b a

b a
b a

b a
b a b a

b a b a olup

0
1 2 1 2 0

1 2 1 2 0

1 1 0

2
0

2 0 2

2 2

2 2

2 2

&

&

&

&

& &

$

1 1

1

1

1

1 1

-
-

-
+ + - + +

-
+ + - + -

-
+ - +

-
- + +

+ + + -

]
]
]
] ]

]

_
]
]g

g
g
g

g
g

g
g i

a b+ 3-
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1.

a) " ,: ( )f f x x x4 4R R 2= - +    

b) " ,: ( )f f x x x 6R R 2= + -    

2. " ,: ( )f f x x k2 8R R 3= - +] g

    

3. 

a) " ,: ( )f f x x3 3
2R R- = -! +   

    

b) " ,: ( )f f x
x

1
1

1R R 2- =
-] g! +

    

c) " ,: ( )f f x x 1R R 3= +] g

4. 14 10-6 @ ( )y f x=

    

b) 9 1-6 @

c) 5 10-6 @

ç)
                             

5. 

-

m2^ h
-
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Terimler ve Kavramlar
•
•
•
•

•    y ax bx c2= + +
•    y a x r k2$= - +] g
•    y a x x x x$ $= - -1 2] ]g g

Neler Öğreneceksiniz?

Bilgi

,a ve a b0 R! ! " ,: ( )f f x ax bx cR R 2= + + ikinci dereceden 

, , e a, b,f x y y ax bx c a v c0 R2 ! != = + +^ h# - x, y^ h
ana

a 02
                                    

       

a 01
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1

" ,: ( )f f x x x6 5R R 2= - +

2

" ,: ( )f f x x x2 4 16R R 2= - + +

• a 2 01= -

• ( )x i in f0 0 2 0 4 0 16 16ç 2$ $= = - + + = 0 16^ h
• ( )y i in f x x x x x x veya x0 2 4 16 2 4 4 0 2 4ç 2 &$= = - + + - - - = = - == ] ]g g

2, 4, 0ve0-^ ^h h

a 1 02=
0= ( )f 0 0 6 0 5 52 $= - + = 0 5^ h
0= x x x x x veya x6 5 0 1 5 0 1 52 & &$- + = - - = = =] ]g g

1, 0 ve 5, 0^ ^h h
1 2 6

( )f x 3- 4- 3-

3= -

33-^ @
3 3h6

,T 3 4-^ h

-
( ) ( )f f4 2 3= = - ,( ) ( ) ( ) ( )f f f f1 5 0 6= =

3=
4-
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2- 1- 1 2

( )f x 16 18 16

1=

• 13-^ @ 1 3h6
,T 1 18^ h 2-

1=
1=

•

Sıra Sizde

" ,: ( )f f x x x5 6R R 2= + -

Bilgi

• 0, a, b, ca R! ! " ,: ( )f f x ax bx cR R 2= + +

,T r k^ h ( ) ( )r a
b ve k f r f a

b
a

ac b
2 2 4

4 2
= - = = - -=

,T r k^ h en büyük en küçük

x a
b
2= -

2-

18 ( )1 18
16

41
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3

" ,: ( )f f x x x4 1R R 2= - -

( )f x ax bx c x x4 12 2= + + = - - ,a b ve c1 4 1= = - = -

• 2=
•    ( ) ( )r a

b ve k f r f2 2 1
4 2 2 2 4 2 1 52
$ $= - = -

-
= = = = - - = -

] g
,T 2 5-^ h

• a 1 02=
5-

• 1= - 0 1-^ h
• 4 1 02 - - = x ve x1 2 -

• x a
b

ve2 2 1
4 4 4 1 1

2
4 2 5 2 5

23
$

$ $
=

- -
=

- - - - - -
=

-
= -1

] ] ]g g g

      x a
b

2 2 1
4 4 4 1 1

2
4 2 5 2 5

23
$

$ $
=

- +
=

- - + - - -
=

+
= +2

] ] ]g g g
      , ,ile2 5 0 2 5 0- +^ ^h h

4

a) " ,: ( )f f x x x3 4R R 2= + +

b) " ,: ( )g g x x x4 4R R 2= - +

c) " ,: ( )h h x x x3 1R R 2= + -

Sıra Sizde

" ,: ( )f f x x x6 8R R 2= - + -
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a) ,( )f x x x a b ve c3 4 1 3 42 &= + + = = =
b ac4 3 4 1 4 9 16 72 23 $ $= - = - = - = -

b) ,( )g x x x a b ve c4 4 1 4 42 &= - + = = - =
b ac4 4 4 1 4 16 16 02 23 $ $= - = - - = - =] g

031 -

-
03=

c) ,( )h x x x a b ve c3 1 3 1 12 &= + - = = = -
b ac4 1 4 3 1 1 12 132 23 $ $= - = - - = + =] ]g g

032
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5

" ,: ( )f f x ax x4 1R R 2= + +

03= a a a0 4 4 1 0 4 16 42& & &3 $ $= - = = =] g

6

":f ve t 0R R ! ( )f x tx t x2 32= + - +] g

,T r k^ h r 0=

( )f x tx t x2 32= + - +] g
, ,T r k T 0 3=^ ^h h ,a t b t ve c2 3= = - =

r a
b

t
t

t2 0 2
2 0 2& &$= - = -

-
= =

] g

7

" ,: ( )f f x x tx 6R R 2= + - 3=

( )f x x tx 62= + - ,a b ve ct1 6= = = -

a
b t tx 2 3 2 1 3 6& &$= - = - = = -

" ,: ( )f f x nx x n2 51R R 2= + +-

8



Fonksiyonlarda Uygulamalar

163

03=

4- 4 4- -
& &

.

n n n n

n n

n n n veya n olur

0 12 4 5 0 144 4 20 0

5 36 0
9 4 0 9 4

4
2 2

2&

& &

3 $ $

$

= - - + = - - =

+ - =

+ - = = - =

-
] ]

] ]

g g

g g

( )f x nx x n12 52= - + + ,a n b ve c n12 5= = - = +

r a
b

n n n0 2 0 2
12 0 6 0 0& & & &$2 2 2 2 2- -

-] g
n 02

n 4=

Sıra Sizde

" ,: ( )f f x x k x1 4R R 2= + - +^ h

( )f x ax bx c2= + + ,T r k^ h
I.  b c 0$ 1

II. a c b4 02$ $ 1-

III. a b c 0$ $ 1

9

, ,T r k ise r a
b k a

ac b
2 4

4 2
= - = -^ h

a 01
02

,T r k^ h r ve k0 01 2

a
b

a
b a a2 0 2 0& $ $1 2- - .b b b olur2 0 2 2 0 2 0& &$ $2 1 1- - - -] ]g g

01 b c 0$ 1 I

a
a c b

a
a c b a a a c b4

4 0 4
4 4 0 4 4 0

2 2 2& &
$ $ $ $

$ $ $ $2 1 1- - - II.

,a b ve c a b c0 0 0 0& $ $1 1 2 2 III.
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10

" ,: ( )f f x x x t4 2R R 2= - + -

( )f x x x t4 22= - + - 031
,a b ve c t1 4 2= = - = -

b ac t t t t0 4 0 4 4 1 2 0 16 4 8 0 24 4 62 2& & & & &3 $ $1 1 1 1 1 1- - - - - +] ]g g
6, 3^ h

11

" ,: ( )f f x x x8 15R R 2= +- " ,: ( )g g x x 3R R 2= - +
A B+

( )f x x x8 152= - + a 1 02=

,T r k^ h ( ) ( )r a
b ve k f r f2 2 1

8 4 4 8 4 15 14 2
$ $= - = -

-
= = = = - + = -

] g
1- ,A 1 3= - g6
( )g x x 32= - + a 1 01= - -

,T r k^ h
( ) ( )r a

b ve k f r f2 2 1
0 0 0 0 3 32
$

= - = -
-

= = = = + =-^ h
,B 33= -^ ? ,A 1 3= - g6 ,B 33= -^ ? ,A B 1 3+ = -6 @

12

", ,: ( )f f x x x2 4 2 3R 2= - -6 @ -

Sıra Sizde

" ,: ( )f f x x x k6R R 2= - +
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-
2 32 - -

2 46 @ -
x ve x2 4= =

( ) ,f x x x x ve x2 3 2 42= - - = =

3-
,T 1 4-^ h

1 2 4g 6 @
2 46 @

( ) ( )f ve f2 2 2 2 3 3 4 4 2 4 3 52 2$ $= - - = - = - - =

13

", ,: ( )f f x x x3 5 3 12 4R 2- = - - +6 @

,T r k^ h r a
b
2 2 3

12 2
$

= - = - -
-

= -
] ] gg ,2 3 5!- -6 @       

      ( )k f 2 3 2 12 2 4 162$ $= - = - - - - + =] ]g g
• ( )f 3 3 3 12 3 4 27 36 4 132$ $- = - - - - + = - + + =] ]g g
• ( )f 5 3 5 12 5 4 75 60 4 1312$ $= - - + = - - + = -] ]g g

,( ) ( ) ( )f f ve f2 3 13 5 13116- = - = = - 131-

131, 16-6 @

İpucu

• ,r m ng 6 @ ( ) ( )f m ve f n

• ,r m n! 6 @ ,( ) ( ) ( )f r f m ve f n

,r m n! 6 @ ", ,: ( )f m n f x ax bx cR 2= + +6 @ ,T r k^ h



166

Buluyorum

ve a, b, ca 0 R! ! ( )f x ax bx c2= + + r,T k^ h

( ) ( ) ( )

( )

( )

( )

( )

( )

( ) .

f x ax bx c f x a x a
b x a

c f x a x rx a
c

f x a x r r a
c

f x a x r a
b

a
c

f x a x r
a
b

a
c

f x a x r a
b c

f x a x r a
ac b

f x a x r k olur

a
b r a
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a
ac b k
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4
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4
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= + + = + + = - +
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= - -
-

+

= - - +
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b b
b
d
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]
]
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]
]
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b

b
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g
g
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g
g
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l
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n
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m

l

ve a, b, ca 0 R! ! ( )f x ax bx c2= + +
r,T k^ h ( )f x a x r k2$= - +] g

14

" ,: ( )f f x x2 4 8R R 2= - -] g

,T r k^ h ( )f x a x r k x a x r k2 4 82 2 2&$ $ $= - + - - = - +] ] ]g g g
,a r ve k2 4 8= = = - ,T ve a4 8 2 02- =^ h -

0=
x x x x x x veya x0 2 4 8 2 4 8 4 4 4 2 2 64 22 2 2 2 2& & & & &= - - - = - = - = - = = =] ] ] ]g g g g

0= 2 0 4 8 32 8 242$= - - = - =] g
,0 24^ h
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,T 2 4-^ h ,r k2 4= - = ( )f x a x r k2$= - +] g -
( )f x a x a x2 4 2 42 2= - - + = + +^ ] ]gh g

( )f x x t m a x3 1 2 42 2$= - + + - = + +] ^g h t ve m2 5= =
t m 2 5 10$ $= =

15

" ,: ( )f f x x t m3 1R R 2$= - + + -] g ,T 2 4-^ h t m$

Buluyorum

, a, b, ca 0 R! ! ( )f x ax bx c2= + + ax bx c 02 + + = -

( )f x ax bx c2= + + x ve x1 2

( ) ( ) ( )f x ax bx c f x ax a
abx

a
ac f x a x a

bx
a
c2 2 2& &= + + = + + = + +a k n 

x x a
b x xa

b
1 1 22 & +- = + = -^ h a

c x x1 2$=

.

f x a x x x x x x

a x x x x x x x

a x x x x x x

a x x x x olur

2
1 2 1 2

2
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1 2 1
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= - - -
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^
^
^
^
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^
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h
h
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i
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h

16

" ,: ( )f f x x x2 1 2R R $ $= - + -] ]g g

( )f x x x2 1 2$ $= - + -] ]g g a 2= - -

y i in x x x ve x0 0 2 1 2 1 2ç 1&$ $= = - + - = - =2] ]g g
, ,ve1 0 2 0-^ ^h h

x i in y y0 2 0 1 0 2 4ç &$ $= = - + - =] ]g g
,0 4^ h

,T r k^ h

.

r a
b x x

k f olur

2 2 2
1 2

2
1

2
1 2 2

1 1 2
1 2 2

9

1

$ $

= - = + = - + =

= = - + - =

2

b b bl l l

, a, b, ca 0 R! ! ( )f x ax bx c2= + +

x ve x1 2 ( )f x a x x x x1 2$ $= - -^ ^h h
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17

" ,: ( )f f x ax bx cR R 2= + + -

ax bx c2 + +

,a b ve c1 1 1= = = ( )f x x x 12= + +

a 0= a 02
a 01

a

Sıra Sizde

" ,: ( )f f x x x15 4R R $ $= - +] ]g g
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, c0^ h
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İpucu

, a, b, ca 0 R! ! ( )f x ax bx c2= + +

,x x1 2 ( )f x a x x x x1 2$ $= - -^ ^h h
( )f x a x x x x1 2$ $= - -^ ^h h

ve a, b, ca 0 R! ! ( )f x ax bx c2= + + r,T k^ h
B( , )x y1 1 ( )f x a x r k2$= - +] g B( , )x y1 1

19

-

x ve x2 101 = =2 y a x x2 10$ $= - -] ]g g
0 20^ h

.y a x x a a a olur2 10 20 0 2 0 10 20 2 10 1& & &$ $ $ $ $ $= - - = - - = - - =] ] ] ] ] ]g g g g g g
( )f x a x x x x x x x x2 10 12 202$ $ $= - - = - - = - +1 2] ] ] ]g g g g

Sıra Sizde

-
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20

î -
-

I.

II.

III.

a)
b)

     a) ,6 0^ h -
( )f x a x x0 6$ $= - -^ ^h h

f
f f

f2 2 12 1
1 11 11& --

-
= =

^ ^ ^ ^h h h h
a a
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2 0 2 6 1 0 1 6 11
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3
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^

^
^
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h
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h

( )f x a x x0 6$ $= - -^ ^h h
( )f x x x x x3

11 0 6 3
11 222$= - - - = - +^ ^h h

     b) f f
5 4
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1

3
11 5 22 5 3

11 4 22

3
275

3
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-
-

=
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110 22= - + + -
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21

0 12^ h , ,ile3 12 2 18- -^ ^h h

( )f x ax bx c2= + + 12=
( )f x ax bx 122= + +

3 12-^ h x ve y3 12= - =

. ...

y ax bx a b

a b

a b a b olur l
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12 9 3 12
9 3 0 3 0
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&

& &

$ $

$

= + + = - + - +

= - +
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] ]g g

2 18-^ h x ve y2 18= = -

. ...

y ax bx a b

a b

a b a b olur II

12 18 2 2 12
18 4 2 12

4 2 30 2 15

2 2&

&

& &

$ $= + + - = + +

- = + +

+ = - + = -

         a b3 0- =
   +   a b2 15+ = -
        
               a a ve b5 15 3 9&= - = - = -

( )f x x x3 9 122= - - +

22

,T 4 4-^ h r ve k4 4= - = y a x r k2$= - +] g
y a x a x4 4 4 42 2$ $= - - + = + +^ ] ]gh g

0, 8^ h y a x 4 42$= + +] g
a a8 0 4 4 4

12 &$= + + =] g y x4
1 4 42= + +] g

,T 4 4-^ h -
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,T 3 0-^ h 0 6^ h
-

,T 3 0-^ h y a x 3 02$= + +] g 0 6^ h
x ve y0 6= = y a x 3 02$= + +] g a a6 0 3 0 3

22 &$= + + =] g
y x3

2 3 2$= +] g
BO OC n= = , ,, ,ün olmak zere A n nC n B n ve0 0 02 --^ ^ ^h h h

y x3
2 3 2$= +] g

n n n n n n n n

n n

n n n veya n

3
2 3 3

2 6 9 3 2 12 18

2 15 18 0

2 3 6 0 2
3 6

2 2 2

2
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&

& &$

= - + = - + = - +

- + =

- - = = =

] ^

] ]

g h

g g , ,B Bveya0 02
3 6- -a ^k h

3- n 2
3=

A ABOC n 2
3

4
92 2

= = =] bg l
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Sıra Sizde

,T 2 9^ h 0 5^ h
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Doğru ile Parabolün Durumları

24

y x x 202= + - y x4= -

y x x 202= + - y x4= -
20 4 2 24 02 2&+ - = - + - = 2 4 1 24 100 023 $ $ 2= - - =] ]g g

x x x x x ve x2 24 0 6 4 0 6 42 & &$+ - = + - = = - =] ]g g
x ve x6 4= - =

y x4= -
x y ve x y6 10 4 0& &= - = = =

032

         

Bilgi

1) 031

         

2) 03=

        

y ax bx c2= + + y mx n= + ,x y^ h
ax bx c mx n2 + + = + ax b m x c n 02 + - + - =] g

3

ax b m x c n 02 + - + - =] g

3) 0>3

25

y mx 1= - y x x22= -

y mx 1= - y x x22= -
x x mx x m x2 1 2 1 02 2&- = - - + + =] g 03=

.olurm veya m0 4= = -
m m m veya m2 4 1 1 0 2 4 2 2 2 22 2& &3 $ $= - + - = + = + = + = -^ ] ]gh g
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1. " ,: ( )f f x x x 23 4R R 2= - +
" ,: ( )x xg g 9 4R R = +-

    

2. " ,: ( )f f x x x2 7R R 2= - +
" ,: ( )g g x x a2R R = +

3. " ,: ( )f f x x x aR R 2= ++
" ,: ( )g g x x2 1R R = +- -

en küçük

4. " ,: ( )f f x x x m6 6R R 2= - - +
en küçük

5. " ,: ( )f f x x x b2 12 7R R 2= - ++ -

6. " ,: ( )f a ve f x ax k x0 3 6 12R R 2! = - - +^ h

26

y x x c42= - + y x n2= + -

x x c x n x x c n4 2 6 02 2&- + = + - + - =
x x c n6 02 - + - =

x ve x1 2 x x a
b

1
6 61 + = - = -

-
=2

] g
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7. " ,: ( )f f x x x7 12R R 2= - +

8. " ,: ( )f f x x x2 14R R 2= - - + en 
büyük

9. " ,: ( )f f x x xa a1 3 1R R 2= - +- -^ h -
2=

10. " ,: ( )f f x x a b2 3R R 2$= +- - -^ h -
,T 3 1-^ h

a b$

11.

-

I. 01              
 II. a b c 0$ 2-    
 III. 031            

12. " ,: ( )f f x a x x1 6 3R R 2= - - +^ h
en küçük

13. " ,: ( )f f x x x4 5R R 2= - - -
" ,: ( )g g x x x6 7R R 2= - + -

A B+

14. 

-
-

 I.   ff 05 3$ 1-^ ^h h   
  II.  f f 02 6-- =^ ^h h
  III. 5

16-

15. 

-

16. y x x2 5 32= - + y x 2= - -
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11.3.2.2. İkinci Dereceden Fonksiyonlarla Modellenebilen Örnek Problemler

28

en çok

750 -^ h
( )A x x x x x750 7502$= - = - +] ]g g x2 1 01-

r,T k^ h r a
b
2 2 1

750 375
$
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x cm ve x cm4 8+ -] ]g g en çok cm2
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A ABCD] g a 1 01= -

x x4 322- + +

,T r k^ h r a
b
2 2 1

4 2
$

= - = - - =] g
( )k f 2 2 4 2 32 362 $= = - + + =] ]g g

A ABCD] g 2

29

-
,( )f VV 0 025 2$=

30 1206 @ en çok
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,( )f v V0 025 2$= ,T r k^ h
, ,( )r ve k f2 0 025
0 0 0 0 025 0 02

$
$= - = = = =^ h ,T 0 0^ h

0= 30 1206 @ ( )f 30
( )f 120

, , ,( ) ( )f gram ve f gram30 0 025 30 22 5 120 0 025 120 3602 2$ $= = = =] ]g g

30

x 6$^ h y x x25 1002= - + -

Sıra Sizde

        

4 m

3x

2x

Giyinme

Kondisyon

-
en çok

m2

( )K x y x x x x x x25 100 24 1002 2= - = - + - - = - + -
a 1 01= -

,T r k^ h
( )r a

b ve k f2 2 1
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31

( )f t t t9 102= - + +

a)
b)

a)  ( )f t t t t t1 9 10 18 9 8 08 2 2& &= - + + = - + - = 81 4 1 8 493 $ $= - - - =] ]g g -
t ve t1 2

t veya t2 1
9 49

2
9 7 8 2 1

9 49
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9 7 11 $ $
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b) ( )f t t t9 102= - + + a 1 01= -
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2
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2
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1212
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4
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2. -
en büyük
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11.3.3. Fonksiyonların Dönüşümleri

Terimler ve Kavramlar
•
•
•

Neler Öğreneceksiniz?

11.3.3.1. Bir Fonksiyonun Grafiğinden Dönüşümler Yardımı İle Yeni Fonksiyon 
Grafikleri Elde Etme

Tek ve Çift Fonksiyonların Grafikleri

1

" ,: ( )f f x xR R 2=

( ) ( ) ( ) ( )f x x f x x x f x f x2 2 2& &= - = - = - =] g
( )f x x2=

•
•

Bilgi
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3

( )y f x= ( )y g x=
( ) ( )f ve g1 3 2 4= - = ( ) ( )f g1 2- -

( )y f x= ( ) ( )f x f x- = -
( ) ( )f f1 1 3- = - = -

( )y g x= ( ) ( )x xg g- =
( ) ( )2 2 4= - = ( ) ( )f g1 2 3 4 7- - = - - = -

2

" ,: ( )f f x x0 1R R- =" ,

( ) ( ) ( ) ( ) ( )f x x f x x x f x f x f x1 1 1
& &= - = - = - = - - = -

( )f x x
1=

( )y f x= ( ) ( )f x x f x2 9 $= - - -
( )f 4-

Sıra Sizde



Fonksiyonlarda Uygulamalar

183

y = + b Dönüşümü

4

( )f x x x2 12= - - R!
( )y f x b= + ( )y f x=

2 12 - -
( )f x x x2 12= - -
( )f x b+

1= ( )y f x 1= +
( )y f x 1= + ( )y f x=

1- ( )y f x 1= - ( )y f x=

b 02 ( )y f x b= +
b ise b01
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Sıra Sizde

" ,: ( )f y f xR R = ,A 2 3-^ h ( )y f x 2= + ,B a b^ h
a b2 +

İpucu

• 02 ( )y f x=

• 01 ( )y f x=

( )y f x b= +

5

" ,: ( )f y f xR R = ,A 1 5^ h ( )y f x 3= - ,B m n^ h -
m n$

( )y f x 3= - 3 01= - ( )y f x=

&, , , ,B m n B B m n B1 5 3 1 2= - =^ ^ ^ ^h h h h
m n 1 2 2$ $= =
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y = -

6

( )f x x x x2 5 13 2= + + - a R!
( )y f x a= - ( )y f x=

2 5 13 2+ + -
( )f x x x x2 5 13 2= + + -

( )f x a- -
a 1= ( )f x 1-

( )y f x 1= - ( )y f x=

2- ( )y f x 2= + ( )y f x=
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y =

8

( )f x x x x2 6 3 13 2= + + - R!
( )y k f x$= ( )y f x=

Sıra Sizde

" ,: ( )g g x x x2 5R R 2= + +
" ,: ( )f f x x ax bR R 2= + + ,a b

7

y x= y x k 1 2= + -] g

y x= y x 4= +
y x k 1 2= + -] g y x 4= +

-
,A t0^ h ,A t0^ h y x 4= + -
t 0 4 4= + = ,A 0 4^ h

y x k 1 2= + -] g
k k k veya k k veya k4 0 1 1 4 1 2 1 3 122 2& & &= + - - = - = - = = = --] ]g g

İpucu

• a 02 ( )y f x=
• a 01 ( )y f x= a

( )y f x a= -
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2 6 3 13 2+ + -
( )f x x x x2 6 3 13 2= + + -

( )y k f x$=
1= ( ) ( )y f x f x1 $= =

( )y f x=

0 11 1 ( )y k f x$= ( )y f x=

1= - ( )y f x= - ( )y f x=
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İpucu

( )y k f x$=

• 12 ( )y f x=
• 0 11 1 ( )y f x=

• 1= - ( )y f x= - ( )y f x=

9

( )y f x= ,A 3 2-^ h ( )y f x=
( )y f x3 $= -

( )y f x3 $=
, ,A A3 3 2 3 6$ - = -l l^ ] ^gh h

( )y f x3 $= 1= - ( ) ( )y f x f x1 3 3$= - = -^ h 1= -
,A 3 6-l^ h ,A 3 6m^ h

Sıra Sizde

( )f x x x x2 6 3 13 2= + + - -
R! 1- ( )1 0-

( )y k f x$=
( )y f x=

y = -

10

( )f x x3= R!
( )y f k x$= ( )y f x=
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x3

( )f x x3= ( )y f k x$= -

1= ( ) ( )y f x f x1 $= =

12 ( )y f k x$= ( )y f x=

0 11 1 ( )y f k x$= ( )y f x=

1= - ( )y f x= - ( )y f x=
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: , , , ( )f y f x11 9 0 8"- =6 6@ @ -
( )y f x= - -

11

( )y f x= - ( )y f x=
( )y f x= - ( )y f x= - -

                      

İpucu

• ( )y f k x$= 12 ( )y f x=

• ( )y f k x$= 0 11 1 ( )y f x= -

• ( )y f k x$= 1= - ( )y f x= - ( )y f x=

12

( )y f x=
( )y f x 2 3= - - +
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Sıra Sizde

( )f x 1 2- + - -

( )y f x 2= -
( )y f x=

              

( )y f x 2= - -
( )y f x 2= -

         

               

( )y f x 2 3= - - +
( )y f x 2= - -

1. ":f R R

( ) ( )f x x f x2 112 $+ = - - + ( )f 5-

2.  ": , ( )f f xR R ": , ( )xg gR R
( ) ( )f ve g9 5 3 4- = - = -

( ) ( )f g2 29 3 8- +

3. " ,: ( )f f xyR R = ,A 3 4^ h

     a) ( )y f x 2= -   
     b) ( )y f x 2= -    
     c) ( )y f x2 $=     
     ç) ( )y f x2=       

=



192

1. ", :A f AR R3 E A3
,x x E!1 2 ( ) ( )x x iken f x f x1 11 2 1 2

................ 

2. ", :A f AR R3 E A3
,x x E!1 2 ( ) ( )x x iken f x f x1 21 2 1 2

................ 

3. 

( )y f x=

4. ":f R R ( )f x x4 24= - -

5. ":f R R ( )f x x 4= + ":R R
( )g x x3 12= - +

        
             

                                          

           

6. " ,: ( )f f x x2 11R R = - 4, 106 @
               

                                              
7. ":f R R ( )f x x x5 142= + -

                                                           

8. ", :k fR R R!

    ( )f x x k x x k2 1 5 33 2= + - + + +^ h
-

,9 6-6 @
,0 6^ h

-

,4 6-6 @
9-

=
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 9. 8 10-6 @

     

10.
m n$

     

11. 5 7-6 @

-

12.
" ,: ( )f f x x x4 5R R 2= + + -

,m n6 @
m n+ en büyük 

       - 3-    -2

13. " ,: ( )f f x ax a 2R R = + - -

( )f 5

       

14. " ,: ( )f f x a x2 6R R = + +^ h -
" ,: ( )g g x xa 3 8R R = - -^ h

-

      

-

-

=



194

1.  ,a ve a b0 R! !
" ,: ( )f f x ax bx cR R 2= + + -

                                 

2. ça i in f x ax bx c0 2! = + +] g
x a

b
2= -

                     

3. f x ax bx c2= + +] g a 02

                                 

4.  f x ax bx c2= + +] g
ax bx c 02 + + = -

                                       

5.  ça i in f x ax bx c0 2! = + +] g
                

                                          

6.

7.  " ,: ( )f f x ax x a4R R 2= - +

8. ", ,: ( )f f x x x3 5 8 5R 2- = - +6 @ -
en büyük en küçük -

                                                       

9. ": ( )f f x x x n2 12 5R R, 2= + - + -
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11.4.1. İkinci Dereceden İki Bilinmeyenli Denklem Sistemleri
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BF BD cm6= = AE AD cm4= =

.AB AC BC cm bulunur10 10 12 32+ + = + + =

BO ve CO6 6@ @

( ) ( )m ABO m OBC a= =% % ( ) ( )m A O m OCC B b= =% %

180c

.

a b

a b

a b olur

2 2 108 180
2 2 72

36

+ + =

+ =

+ =

c c

c

c

180c
( )

( )

( ) .

a b m BOC

m BOC

m BOC bulunur

180
36 180

144

+ + =

+ =

=

c

c c

c

%

%

%
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Buluyorum

AB ve AC6 6@ @ AB ve BC6 6@ @

-

AC ve BC6 6@ @  ke-
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Çember ve Daire

Sıra Sizde

AC6 @ BC6 @

A ve CC B6 6@ @

BA6 @

•

•
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Buluyorum

-
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Çember ve Daire

1-

4

( )AC x cm2 12= +
( )BC x cm4 5= - AC

AC BC=

.x x x x olur2 12 4 5 2 17 2
17

& &+ -= = = xAC cm2 12 2 2
17 12 29$+= = + =
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5

-
AB cm10= , AC cm13= C cmB 17=

CF

-
FC EC x= =

B B xF D 17= = - AE xAD 13= = -

AB A x xD DB 13 17 10= - + - =+ =

.FC x cm bulunur10= =

6

AD cm20=

AD AE cm20= =
CD CF x cm= = BF BE y cm= =

AC x cm20= - AB y cm20= -

( )Ç ABC x y x y x y x y cm20 20 40 40= - + - + + = - - + + =&

.

x

x

x olur

30 2 10
2 20

10

- =

=

=
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7

AB6 @ CB6 @
CD6 @ DA6 @

AD cm2= cmCB 8= -

CE ve CB6 6@ @ CB CE cm8= = , 
veDA DE6 6@ @ E cmDA D 2= =

DA AB=6 6@ @ C ABB =6 6@ @ AB DF'6 6@ @ DF6 @
DA cmBF 2= =

CF cm6=

.

D

DF

DF

DF

F CF DC

DF cm olur

1
6 10
36 00

64
8

2 2

2 2

2

2

2

2

+ =

=

+ =

+ =

=

DF AB r cm2 8= = = r cm4=

8

BA6 -
AB BD=6 6@ @ , BC cm2= DC cm6= AB

DC6 @ OE DC=6 6@ @ DE EC cm3= =

OA AB=6 6@ @ EB EC C cmB 3 2 5= + = + = -
OA r cm5= =

OD6 @ O r cmD 5= =
OE AB cm4= =
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1.

( )m BAC 40= c% -
( )m DOF x=% -

2.

AB6 AC6 ,

AB cm4 3= ( )m BAC 120= c%

en az

3.

-

4.

AD cm7= , 
A cmF 9= cmDF 8=
EF

5.

A cmB 6= , A cmC 8=
cmBC 7= DE

6.

AD6 @ BE6 @ , 
EF

4 3
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7.

AB cm9= AC cm12=
-

8.

AC6 AB6
CE AB=6 6@ @ , AC cm15=
cmEB 6= CD

9.

-
re AB6 AC6

AAB C=6 6@ @ , A cmB 12= cmAC 24=
KL

10.

BC6 ,
BA6 DF6 @ , 

DF AB=6 6@ @
CD cm3= -

11.

DB6 @ -
bere AB6 @ AC6 @ -

AB BD cm8= =
DC x=

12.

AB AC=6 6@ @ , AB cm12= AC cm16=
-

-
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Bilgi

daire 

r r =

1

Çevre r2r= cm2 8 16$ $r r=

   Terimler ve Kavramlar
•
• Daire
• Daire Dilimi

Neler Öğreneceksiniz?

•

Buluyorum

-
-

-

r
Ç ç €
Ç ç €
emberin evre uzunlu u
emberin ap uzunlu u r=

r
emberin evre uzunlu u

2
Ç ç €

r= r2r
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Çember ve Daire

2

( )m AOB 100= c% OA cm6=
AB
%

100c

.AB r cm olur2 360 2 6 360
100

3
10

$ $ $r
a

r
r= = =c c

c%

3

40c -
AB cm2r=
%

Buluyorum

360c
360c r2r

( )m AOB a=% AB
%

r

AB

2 360r

a

c%       

AB r360 2$ $r a=c
%

AB r2 360$r
a= c

%

AB r2 360$r
a= c

%
.r r r cm ol ru2 2 360

40 1 360
40 9& &$ $ $r r= = =c

c
c
c
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4

m2

r2r m5 252 2$r r=

Buluyorum

r

-

Alan r r r2$r r= =

r2r

r

rr

rr

r

rr

r
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5

( )m AOB 120= c%

cm2

a r 360
2 $r
a
c -

360 120 240- =c c c

cm9 360
240

81 3
2 542 2

3

2
27

1
$ $ $ $r r r= =c

c

  

Sıra Sizde

AB6 @
( )m CBA 40= c% A cmO 9=

cm2

Buluyorum

r2r a

           
                 

                
AO O rB= = ( )m AOB a=%

r 360
2 $r
a
c

Bilgi

daire dilimi

r

Alan

360 2r

a

c

.Alan r lur360
2 $r
a
q= c
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6

OA O r cmB= =
AB cmx=
%

( )m AOB a=%

.AB r x olur2 360$r
a= =c

%
r

x
360 2
a

r=c

r 360
2 $r
a
c 360

a
c

r
x

2r r r r
x r r r

x r x
360 2 2 2

2 2$ $ $ $
$

r
a

r r= = =c

cmr x
2

2$

7

OA cm6= ( )m AOB 120= c% -
cm2

120c -

cm6 360
120

36 3
1 122 2

3

1
12

1
$ $ $ $r r r= =c

c

6 6 sin120 6 6( )A AOB cm2
1

2
1

2
3

4
36 3 9 3 2$ $ $ $ $ $= = = =c&

cm12 9 3 2r -
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9

AB6 @ -
AB cm16=

cm2

AB5 ? OK5 ? OK AB=5 5? ?
AK KB cm8= = -

OB5 ?

.

OB OK KB

R r

R r olur

8

64

2 2 2

2 2 2

2 2

= +

= +

- =

R r2 2r r-
( )R r R r cm64 642 2 2 2 2

64
$r r r r r- = - = =

1 2 34444 4444

8

BC5 ? -
BE cm4=

EC cm9=
cm2

AE5 ? BC5 ?
AE BC=5 5? ?

.

AE BE EC

AE

AE cm bulunur

4 9 36

6

2

2
$

$

=

= =

=

AE5 ?
cm6 360

90
36 4

1 92 29

14

1
$ $ $ $r r r= =c

c
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10

AC CO= -
a

AC CO r= = 360 a-c

r 360
3602 $r

a-
c
c

a -

( )r r r2 360 360 3 360
22 2 $ $r

a
r

a
r

a- =c c c

.

r r

r r

olarak bulunur

360
360 3 360

360
360 3 360

360
360

360
3

360 3

4 360

90

2 2

2 2

$ $

$ $

r
a

r
a

r
a

r
a

a a

a a

a

a

- =

- =

- =

- =

=

=

c
c

c

c
c

c

c
c

c

c

c

c

Sıra Sizde

CA5 CB5
AC cm4 3= ( )m ACB 60= c%

cm2
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Bilim İnsanları

-

-
-

-
Pn

Pn

P , P , P , P , P , P , ...,n n 2n 2n 4n 4n

-

/ ,P P p P p p P2n pn n n n n n n2 2= + =^ h
, , ,a A a A , ...n n n n2 2 -

-

-
, /a a A A a a A2n n n n n n n2 2 2 2= = +] g

-

3 71
10 3 70

101 1 -

-

-
-

-
-

-
-

-

-
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E F

A

o1 o2

B

D C

K L

12

O ve O1 2

-
-

AB ile EF6 6@ @ DC ile KL6 6@ @ -

( )r 4+ -
( ) ( )r r2 4 2 8$r r r+ = +

r2r r r2 8 2 8r r r r+ - =

11

-

AD DE=5 5? ? BE DE=5 5? ?
DE AB'5 5? ?

AB BC CA cm20= = =

DE KL MN cm20= = =

( )m DAN 360 60 90 90 120= - - - =c c c c c%

( ) ( )m EBK m LCM 120o= =% % 120c

cm2 4
360
120

3 8 3
1 3 8o

o

3

1

$ $ $ $ $r r r= =

ED NM LK DN ML KE+ + + + + =
& % %

cm20 20 20 608 8r r+ + + = +
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I.

II. m2

Sıra Sizde

-

-

5m1m

10m 8m

17m

2m

I. m17 1 1 15- - =
( ) m2 10 15 50$ + =

( ) m2 4 4 2 20$ + + =

2 4
2 2 8$
r

r=

m2 1 2 1
2

2 1
2 4r
r r

r+ + =

m50 20 4 8 4 8 1210 4r r r+ + + + + = +

II.

m4
2 2 1 16 17

2 2 2$
r

r r r r+ = + =
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1.

10r
cm2

2.

AB cm4r=
%

( )m AOB 45= c%

cm2

3.

( ) ( )m ABC m ACB 30= = c% % BC cm24=

cm2

4.

-
( )m COB 120= c% , ( )m DOB 90= c%

OA cm2= , AB cm1=
S ve S1 2

S
S

2
1

5.

cm2

6.
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7.

AB DC'6 6@ @ , 
AD DC=6 6@ @ , MC cm9= BL cm4=

cm2

8.

AB cm6 3=
cm2 -

9.

( )m BAC 30= c% BC cm6=

10.

AC cm4=
EB cm2=

cm2

11.

-
BC6 @

AB cm12=
AD cm8=

12.

AE6 @
AB cm5= , 

BE cm3= S ve S1 2 -
S S12 -

cm2
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1. 

2.  -

3.  

4. 

-

( )m OCA 20= c%

5. 

-
( )m ABO 25= c% , ( )m BOC 110= c%

( )m ACO x=%

6.

AD6 @
BC6 BA6 , 

( )m DEC 32= c%

( )m ABC a=%
a

      

7. 

( )m BAD 72= c%
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8. 

BA6
( )m ABC 42= c%

  

9. 

-
BE6 @

( )m AOE 120= c% , ( )m DAC 20= c%

( )m BFC a=%
a -

10. 

BA6
( )m ABD 50= c%

( )m OCD 20= c%

11. 

AB AC= , 
( )m BAC 40= c% ( )m C DE a=%

a

12. 

  

( )m BOD 30= c% , ( )m ACE 40= c%

( )m AOE x=%

13. 

BA6 -
BA DE'6 6 @ , CD DE= , 

( )m ABE 30= c% ( )m A xDC =%
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14.  

AE ED BO= =

( )m BAD a=%
a

15. 

AB6 @
AO FB= , ( )m ACO 35= c%

( )m DEA a=%
a

16. 

DC6 @
EB EC= , ( )m ECD 20= c%

( )m ACE x=%

17. 

BE6 @

( )m BAD 70= c% , ( )m CFE 80= c% ,
( )m ADC 40= c% ( )m ALB x=%

       

18. 

BA6
AD DC= , ( )m ADC 30= c%

( )m ABD x=%

             

-

-
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1.  -

2.  -

3.  

4. 

-
OF AB=6 6@ @ , OE CD=6 6@ @ ;AB CD2

( )OF x2 4= + ( )OE x3 3= - l-

5. 

  

                                                     
-

AB cm3= , 
BC cm7= OB cm2 5=

6. 

DC cm6= , 
CB cm8= BF x cm=

7. 

-
AD cm10=

AB cm24= -

8. 

-

cmAO OD 4= =
-
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9.

-
CB6 CA6 @

AE cm4= , OB cm6= DC x cm=

10.

CD6 @
BA6 BC6

( )m ABC 60= c% , 
AD cm2= BC x cm=

4 3 4 2
2 3

11.

BC6 @
AB AC=6 6@ @ , BD cm4=

DC cm6=

12. 

BC6 @ BE cm3= , 
EC cm9= FC x cm=

3 2 3 3        5 2

13. 

2
1 3 3

3
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14. 

KL6 @ AB6 @
AC6 @

DB cm2= EC cm8=
KL

       

15. 

-
AC cm6=

( )m ABC 60= c%

3 2 3 3                           
2 3 6 3

16. 

BC6 BA6
AB DC=6 6@ @ , 

AD cm4= DB cm6=
DC

6 2 6 3

17. 

DC AB'6 6@ @
AD BC cm10= = , DC cm2=
AB cm14=

5 2 6 2 3 10

18.

AB6 @ ,DC AB'6 6@ @
CE AB=6 6@ @ , CE cm6=
DC cm16= AC

  3 5   5 10 6 10

-

-
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1. 

2.  

3. 

cm2

4. 

RM6 @
AK cm10=

KB cm6=

                                                     

•
• -

•

5.
-

m2

6. 

-

7.  

m3

-

m3
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8.

( )m DAB 60= c%

AB cm6=
cm2

12 3 3r- 16 3 6r- 18 3 6r-        

924 3 r-      918 3 r-

9.

-
cm2

30r 34r 36r 38r     42r

10. 

BD DC=

cm2

12 18 3r - 16 6 3r -   18 9 3r -        

24 9 3r -      18 12r -

11. 

cm2

1 38 6r - 1 32 9r -   1 36 12r -        

312 6r -      1 12 32r -

285



12. 

-
-

120r

13. 

-
BA6 BC6

( )m ABC 60= c%

cm2

3r 4r 6r 8r 9r

14. 

AB6 @ AC cm14= , CB cm2=
OC cm10=

cm2

16 36r - 1 38 2r - 32 32r -    

32 64r -      6464r -

15. 

     

BA AC=6 6@ @ , 
AB cm5= AC cm12=

-
cm2

30 2r- 30 4r- 30 6r-        

30 9r-         60 9r-

16. 

AB6 @
AEC B=6 6@ @ , 
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AB cm24=
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-

-
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Uzay Geometri

11.6.1. Katı Cisimler
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Hazırlık Çalışması

1.   

-

2.   

20 cm

20 
cm

40 
cm

20 cm

40 cm

80 cm

-

3.   

OA B

AB6 @
AO ve OB6 6@ @

4.  

-
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-

-

-

-
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11.6.1.1. Küre, Dik Dairesel Silindir ve Dik Dairesel Koninin Alan ve Hacim 

   Terimler ve Kavramlar
•
•
•
•
•

Neler Öğreneceksiniz?

Bilgi

silindirik yüzey

silindirik yüzeyin

(E ve E21 silindir E ve E21
silindirin

silindirin yanal yüzeyi

d

1

2

1

2

Dik Dairesel Silindir
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Buluyorum

•
= r

• r r

•
r h r r h r2 2 22$ $r r r+ = +] g

AB AB DC r2r= =
AD BC h= =

• dik silindir

• dairesel silindir

• O1 O2
silindirin ekseni

•
dik dairesel silindir 

A B

C D

d

B

D

-

O1

O2
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rr

Buluyorum

r

rr

r

1

cm2

1

.

A r h r
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2 2
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80 32
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2

2

2

$

$ $ $

$r r

r r

r r

r

= +

= +

= +

=

r
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360c
cm3

3

AD5 ?
h cm10= r cm6=

r h cm6 10 3602 2 3$ $ $r r r= =

cm3

2

r cm ve5= h cm12=

.r h cm bulunur5 12 3002 2 3$ $ $ $r r r= =

-
r h r r h2$ $r r=

360c

rr

r
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a)

5

-

6

a) cm5 25 6252 3$ $r r= cm40 100 1600002 3$ $r r=

üS rahinin hacmi
Deponun hacmi

625
160000 256r

r
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cm10 625 6250 3$ r r=
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,9 .
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40 6250 1600 6250
3

2 &

&
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,
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ile 60c m3

4

1
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BE AB
m

3 3
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AF B mE
3
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1 1

3
2

3
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Sıra Sizde
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7

15r
-

en az

-
'AD6 @

'
'AA r m2 2 4 8$r r r= = = ' 'A D

' 'A D m15r=

'

'

' .
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2

2
2
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2
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-
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Bilgi

konik yüzey -

koni

dairesel koni
koninin ekseni

dik koni
dik dairesel koni -

TA ve TB5 5? ? , TO6 @ OB6 @
. B

Buluyorum

,

TA5 ? -

l

r2r -

' .AA r r olur2 360 2 2 360 360& &$ $ $, , ,r
a

r r
a a= = =c c c

&
 Daire 

YA

Y r r360A
2 2$ $, , , ,r
a

r r= = =c

TA

A Y T r r r rA
2, ,r r r= + = + = +A ] g

,,

,,

üTaban y zeyi

üYanal y zey

Dik Dairesel Koni
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a)

c)

cm2

d) cm2

8

a)

c) l 'ABA
)

'ABA r2 2 9 18$ $r r r= = =
)

Y r cm1359 15 2$ $ $ $,r r r= = =A

d)

.

A T Y r r
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9 9 15
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216

A
2 2

2

$ $ $ $ $ $,r r r r

r r
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=

A

Sıra Sizde

cm2

    

.

TB TO OB TB

TB

TB cm olur

12 9
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2 2 2 2 2 2

2
&= + = +

=

=

a r cm ve cm9 15,= =

.r olur360 15
9

360 216& &,
a a
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9

cm3

10

'TA T cmA 36= = 'm ATA 150= c^ h% -

cm2

150
.r r r cm olur360 36 15360

5

12
& &,
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c

.Y r cm bulunur15 36 540A
2$ $ $ $,r r r= ==

Bilgi

1
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3
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cm16 3 2 -
cm3

11
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2
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.
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h

h

h
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=

=
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3
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TA AB=6 6@ @ ,  AB cm ve TB cm7 25= =

a) TA5 ? 360c cm3        

AB5 ? 360c cm3
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TA5 ? 360c r cm7=
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.
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132 1. a) 2  b) 5
3  c) 2

15   2. 1-   3. 5
3   4. 105c   5. 7   6. 3

7   7. ,2
5

4
3-b l   

8. 3
16   9. y x3 13 0+ - =   10. y x 1 0- + =   11. 9   12. x y5 2 0+ =

135 1. 6   2. 5
32   3. ,42 16^ h   4. 10-   5. 1

136

1. dik koordinat sistemi  2. 3  3. 4. (1, 4)  5. (2, 2)  6. b, ç, d  7. 7  
8. 9   9. 80-   10. B  11. A  12. B  13. D  14. B  15. D  16. 1, 3^ h  17. 1  

18. 3,
2
15a k

138
1. -1  2. 3. bir  4. 5. c, b, d, ç  6. 13  7. 1  8. 5  9. 48  

10. 30  11. 2
71    12. 13. 14. D  15. C  16. A  17. B  18. D  19.
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Sayfa 
No

ÖLÇME ADI

156

1. a) , , ,( ) ( )2 0 0 4  b) , , (2, 0), (0,( ) )3 0 6- -   2. 56-   
3. a) , , , artan›€› ›€›aral nda azalan aral nda3 33 3-^ ^h h   
b) , , , artan›€› ›€›aral nda azalan aral nda1 13 3-^ ^h h  c) Sürekli artan  
4. a) , artan, ,›€› ›€›aral nda aral nda sabit9 5 5 1- - -^ ^h h  
b) , , , azalan›€› ›€›aral nda sabit aral nda5 1 1 10-^ ^h h  
c) , , ,: :Maksimum Minimum14 4 10 7- -^ ^h h      5. 3

176  

1. , ,,3
1 1 2 22-b ^l h   2. 3   3. 4   4. -9  5. -11  6. 2   

7. 3, 0 , 4, 0 , 0, 12^ ^ ^h h h   8. 3  9. 12  10. (-12)  11.  
12. 5  13. ,9 2-6 @   14.

15. ( ) ( )f x x3 1 52= - - +   16.

180 1. 24  2. 900  3. 80 000

191 1. 14-
3   2. 26   3. a. 3, 2^ h  b. 5, 4^ h  c. 3, 8^ h  ç. ,2

3 4a k

192

1. Artan  2. 3. a, ç, b, d  4. , , ,: :Pozitif Negatif6 63 3-^ ^h h  
5. f R de artan g R de azalan, ,ve   6. 2  7. ,7 2-^ h   8. ,0 2-^ h   
9. , ,8 5 7 10,- -6 6@ @   10. - 63  11. 3

4-   12. A  13. D  14. B

194
1. parabol   2. simetri ekseni  3. 4. 2  5. 6. c, d, e, b  
7. 2-  8. 27  9. 13-   10. -2  11. y x x4 52= - + +   12. 10  13. 85   
14. 15. C  16. C  17. D  18. 19. B  20. B  21. A   22. D  23. A  24. B

197 1. y  2. orijine  3. a, ç, c  4. 5  5. -4  6. x 0=    7. 84  8. , 03-^ h   
9. 10. B  11. A   12. D  13.

Sayfa 
No

ÖLÇME ADI

207

1. , , ,( ) (2
1 8 8 2

1- -& 0   2. ,( )4 2" ,   3. 2, ), ,( ( )2
1 2 2

1- -& 0  

4. , , ,( ) ( )3 4 4
3

4
1-& 0   5. , , ,( )1 1 6 6- -^ h" ,   6. ,3

1
3
2- -b l& 0   

7.  Q   8. 2 5  

220

1. 3  2. , , ,7 0 6 7, ,3 3- -^ ^ ^h h h   3. , )b 36   4. 6  5. 18  6. ,2 5-^ h   
7. , , )2

1 1 3, 3: 6D   8. ,3 9-^ h   9. , 0, 4, 5)4 3- -6 " ,   10. , )6 0-6   

11. , a0^ h  
224

1. ,2
9 9b l   2. ,(3 20@   3. , )10 36   4. 9   5. ,4 4-^ h   

 6. 0, 5) ,7, 3^ h6   7. a)4, b)26

225
1. Q   2. a  3. , a0 0< <3   4. , , ,( ) ( )2 12 2 12-   5. (4, 3), (4, 3)-

6. , ,( (3 1 3 5,- - @ @   7. 2007  8. 2002, 2003, 2004, 2005  9. C  10. C  
11. B  12. B 13. 14. C  15. D  16. A
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Sayfa 
No

ÖLÇME ADI

238 1.   2. 10  3. 14  4. 65   5. 5  6. 2

252
1. 115  2. 45  3. 60  4. 20  5. 40  6. 120  7. 65  8. 24  9. 60  10. 8  11. 50  

12. 45

264
1. 70  2. 8 3 12-   3. 2 3   4. 3  5. 2

1   6. 2  7. 3  8. 9  9. 16  10. 36  

11. 3
8  12. 2 5

276
1. 25r   2. 256r   3. 48 3 18r-   4. 1  5. 625 672r -   6. 7

3    

7. 78 18r-   8. 12 9 3r -   9. 12r   10. 25 48r -   11. 16 8r+  

12. 8 25r -

278
1. çember  2. 3. 4. 70  5. 30  6. D  7.  8. A  9. B  10.
11. C  12. B  13. C  14. A  15. C  16. B  17.B  18. D

281 1. 2. orta   3. 4. 8   5. 41    6. 4   7. 13   8. 4 5    9. C  
10. 11. B   12. B   13. 14. C   15. D   16. B   17. B   18. 

284 1. r2r    2. r2r    3. 32r    4. 12r    5. 32r    6. 2    7. 380 m3   
8. C    9. D   10. A   11. B   12. C   13. C   14. D   15. B   16. A

Sayfa 
No

ÖLÇME ADI

310

1. 3
2 3

   2. m20r    3. 2772r    4. 6
r    5. 4   6.         

7. 8r    8. 66r    9. 
7

2
3    10. 45   11. 21   12. 6r    13. 14,4 cm   

14. 32r    15. 3
4

313
1. silindir   2. dik dairesel silindir   3. daire   4. 125

54    5. 28 800   6. 3800 
7. 21   8. 25   9. 7   10. A   11. D   12. C   13. D   14. A   15. 16. A   
17. C   18. B   19. C

Sayfa 
No

ÖLÇME ADI

324 1. 5
3    2. 2

1    3. 10
3    4. 8

5    5. 16
1    6. 11

8    7. 2
1

330 1. 6
1    2. 5

1    3. 12
1    4. 25

9    5. 18
5    6. 3

1

336 1. 95
28    2. 16

13    3. 3
2    4. 4

3    5. 5
3    6. 15

4    7. 49
25

340 1. 5
3    2. 16

3    3.125   4. 25

341

1.    2.    3. ( ) ( )P A P B$    4. 3
1    5. 5

2   6.1
50
1

3-   

7. 9
5    8. 33

32    9. 25
22    10. 40

21    11. 59
12    12. A   13. D   14. C   15.

16. B   17. D   18. B   19. A   20. D   21. D   22. D   23.    24. A
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A

:

alan :

analitik düzlem :

apsis :
yatay ekseni (x ekseni) dir.

:

B
birim :

birim çember :

birimkare :

:

C - Ç
:

çift fonksiyon :

çözüm kümesi :

D
:

deney :

denklem sistemi :

derece :

dik dairesel koni :

dik dairesel 
silindir

:

:

:

dönme :
döndürülmesi. 

:

düzgün piramit :
olan cisim.

E
:

:

esas ölçü :

:

görüntü kümesi :
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:

:

kesen :

:

küre yüzeyi :

M - N
:

negatif yön : Saatin dönme yönü.

:

olay :

ordinat :
dikey ekseni (y ekseni) dir.

orta dikme :

orta nokta :

:

öteleme :

P
parabol :

pozitif yön : Saat dönme yönünün tersi.

S
:

simetri ekseni :

T
:

:

:

üçgenin çevrel 
çemberi

:

:
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