




























































































































































































































































































































































































Ormek / Example:
log, (x — 1) +log, (3x + 1) =6 = CK(88)=?

Coziim / Sclution:
x=1>0 = x>1 3x+1>0 rz»x>——-:-3—

x>
log, (x—1)(3x+ 1) =6
(x—1)(3x + 1) = 28
3x2 w2x~65=0

(Bx+ 13) {x -5} =0 = xz——ls—
CK(8S) = {5}
Ornek / Example:

¥~ 126X —4=0 = GK(SS)=?

¢ozim / Solution:

12 420 me® -2e” —12=0
eK
¥ =1 =1’ ~41-12=0
{t+2)(t-6) =0

1+42=0 = t=-2,1t-6=0 = {=6

efz e ms Q1=®
*=6 = x=1in6
CK{SS) = {In6}

Ornek / Example:

.logxy 4 =3 l

2 = (XY} =(?,?
logﬁwz— )

Coziim / Solution:

logx+3logy=3 | logx+3logy=3
.

2'°9>‘“‘°QV=-8§ Giogx ~ 3logy =—24

Tiogx=-21 = logx=-3 = x=103

-3+ 3logy=3 = logy=2 = y=102

{(x, y) = {1073, 103

LOGARITMA FONKSIYONUNUN TERSI
INVERSE of a LOGARITHM FUNCTION

f{x) = log, x < 171(x) = a*

Ornek / Example:
§(x) = logg(dx ~2) = 1-H2) =7

Cozim / Solution:
f(x) = logg {3x -2}
= y=logg(3x—2)

5Y = 3x~ 2
542
= =
3
A, 542
F=—3

Ornek / Example:
fx)=25%3%-28 = 1-(100)= 7

Coziim / Solution:
y =252 _02g
2503 =y 4 28
5x - 3 = log,ly + 28)
. log,(y+28}+3
5
- log, -8(x +28)
f ()= —
log, 2° 128

-1
100y = =

w\
£
v




1. log2=m = log320=7
A)4m B) 5m C) 5m — 1
D)5 + 1 E) m®
Géziim / Soiution:
log2=m
fog 320 = 10g(32 - 10) = log 32 + log 10
=jog 25 + 1
=5log2+ 1
=5m + 1
Yanit / Answer D
2 log2=m wve(and} log3=n = log720="7
A)3n -1 B) 2n+ 1 Cy2m + 3m +1
D) 2n + 1 £} mS
Coziim / Solution:
log2=m, log3=n
log 720 = log {72- 10} =log 72 + log 10
=log (3-8} +1
=iog9+log8+1

=log 32 + loged 4+ 2
=2iog3+3iog2+1

=2n + 3m +1

Yanit / Answer C

3. log, 3 -iog,5 - log;9 - loggl6 =7

A) 1 B} 2 Cy3 D)4 E}S

Cozam / Solution:

_log3 logs log® log2®
Tlog2 log3 log5 jug3?

”Iog3l1095_2log3.4l092_4
“log2 log3 log5 2iog3

Yanut / Answer D

A

4 i0gzb =8 = logg9 =7
A a Bj2a 2 D-a gB-2&
a 2
Cozim / Solution:
logab=a
1 1 2 2
logs 8= = - -
logs 5 log,25 loga> a

Yamit / Answer C

5 log,(x-5)=4 = x=?

A) 21 B) 16 C)8 D) -8 £) -8
¢&ziim / Solution:
log, (x—5)=4=>x-5 =24
X—5=16
x=16+5
X =21

Yamt / Answer A

6. l0g;x—10gy (X~ =2 = x=7?
a8 8 2 2 9
Ar s Bz e D)-£ -
}9 )8 }3 ) 3 = 10

Cozim / Solution:

l0g gx —i0g 3 (X = 1) = 2 = iogs(x—%)ziz

Yanit / Answer B




7. eX_.4e%-32=0 = x=?
A) In2 B) 3in2 C) In6
D) 2In6 " E)4inG
Gézim / Solution:
g™ —4e¥-32=0
(e*-8)-(e¥+4) =0
ef-8=0
e*=8
X = Ind
x=23-1In2
Yamt /Answer B
8 logg2=a = logg9="
A} 3a B) 6 - 3a C)-2a
D) 2a~4 £} 2-2a

Cozim / Solution:

.log L - _-a
6" log,6 logp3+1

1 1-a a2
g, 3= ~—1= ——m g2 = ——
0929 =~ a = 10g3 T—a
1 2 2
| 9= = =
096 %= (3e6 10056 10gg 2+ 1
_ 2
a +1
1—-a
2
R
-
:2‘(1—3)
=228

Yamt / Answer E

9. log,llogi=3 = X=7?

Ay 23 B) 28 c) 38 D) 38 E) -34
Cozim / Solution:
i0g, (logsX) =3 = logy x = 23
100, X=8
x =38

Yanit — Answer C

\

10. logR0 + 2log2 - Jlog2 = ?

A)-2 B)-1 C)o Dy 1 E)2
Goziim / Solution:
10g20 + 2log2 - 3log2 = Iog20 + log22 - log2?
= lo ( 20- 4)
= log e
= log10C
=1
Yanit / Answer D

11, log,x +loggx =5 = x=7
SEEY B13Y9 c)3¥s
D) 274/ 3 B)27%3

Céziim / Solution:

Eogax+ioggx;log3x+% togax

ol

= 1004x + lody
1
= logg (x - x¥)

3
=log, x2=5

Yanit f Answer £

12, log, (x+2) +log, (x—2) =3

A ~2V3 B 13

2
Dy 2Y3

Goézum / Solution: _
logy (x + 2) + log, (x~2) = 3
logp [ (x+2) - (x=2)]=3
log, (x>~ 4) =3

Yanit / Answer D




13. log8 = a, iogd = b s lagg36 = ?
' 5-2a
A) 2a + 4b B cyat2h
Y2a+db AT ) b-a
4a-2h
D 2b+4a E
) 2-b ) a—2

¢oziim / Solution:
log3 = a
logd =iog2? = 2log2 = b
log2 = %
o 35210936 _2log6

577 iog5 1og19
2

_ 2(log2 + logB)
" log10-log2

Yamt/ Answer D

14. logx? +logx* =15 = x=7

Ay 108 B)10° C)6 Dy 218 E) 30

Goziim / Solution:
log2 + logx® = logix2 - x3) = logx®
iogx® = 15 = x5 = 1013
x=103
Yanit / Answer A

15. 3'M38 M8, 095X w x=m?

A) 17 B) 16 G115 D) 14 E) 13

Cézim / Solution:
3 i093 8 =8

2% _g /= B+9=x
5b95x=x} 17 =x

Yanit / Answer A

@

16. lnﬁun\/’;.—n = xX=7?

Ayze Bie? Cve DYe Be

Goziim / Solution:

inﬁﬂnﬁ:tn(ﬁ'ﬁ)

Yanit / Answer C

17, 4+ 3%+2-10 = x=7?

A0 B) % C) 1 D)

ro e
m
ro jun

Gézim / Solution:

3L FFr223%4 3532240
. 3¥(1+8) =10

x=0 .
Yanmit / Answer A

18. log2 =0,30103 = logi25=7?
A) —2,69897 B) 2,69897 C} 2,60206
D) 2.09691 E) —2,6991

Goziim / Solution:
log2 = 0,30103

log125 =iog 1%9'-& = log 107 - log2®

=3 - 3log2
=3-3-(0,30103)
=2, 09691
Yamt/Answer D




18. logx = 2,48135 =  cologx =7
A) 3 51865 B) g2 48135 ) 2‘45:1 =
D)2, 48135 E)3,48135
Coziim / Solution:
logx = 2,48135
cologx = — jogx
=~ 2,48135
=-2-0,48135
=~2-14+1-0, 48135
=-3+0, 51865
- 3, 51865

Yanit / Answer A

20. log,(x? — 6x) > 3 egitsizliginin ¢dziim kilmesi agad:-
dakilerden hangisidir?
What is the solution set for this inequality?

Ayx<3 Bix<~3 Cx<-3
x>9 x>9 X>—-9
D) x>3 E)x>~3
x<9g x<—9

Goziim / Solution:
10g,(x? = 6x) > 3
2 -Bx>3%ve (and) x2-6Bx>0
%2~ 6x > 27 x(x—8)>0
¥2 - Bx ~ 27 >0 % =0
(x-91{x+3) >0 Xy =
Xy =9
Xo = —3
-3 g g 6
K mBr=2TF & - " Wb f e | = &
x<=3 | X>9 x<0,  x>6

iki kogulun kesigimi / intersection of the condition:
X<—-3, x>9
Yanit / Answer B

gy

1. x =1

(X_1}(x+3)=1

= log, =72

Cy-3

D)—-4

Aj-1 B)-2 E)-5

(vOs 1900)
Cozim / Solution:

X—1=1 = x=2
Logaritmann taban: negatif olamaz.
Base of a jogarithm c¢an not be negafive.

X=2
EOQz% =-jogz2

=—1
Yanit / Answer A

2. loggzd=x= logy1s=7?
Ar2x+ 2 B} 2x + % C)2x~1
Dyx-2 E) x+ 1
(YOS 1891)
Goziim / Solution:
1093'5 = X
i0g; & = l0gy (3 5) =logy 3 +logy 5= 1+ x

Yanit l“Answer E

3. logy5=x =51-X=2

Ay 2% B) 2 Cy2x-1

D) 2 1-x E) o X+l
(YOS 1992)
Gézum / Solution:
g5 =x = 5=10%
5= 5% 2%

B2 - o
5)(
Bl-xz B oo
5)(

Yanit / Answer A




1 1
SO S R
logs16  loga 4

1 L
NS B) 2 C) 3 D 5 E) 3
(YOS 1995)
Goziim / Solution:
ot 1 1 1

+ = +
log, 16 log, 4 log . 2° log, 2"

_»-1-+i=1
2 2

Yanit / Answer A

log. x = 30
5. 9a = log, X =7

i0g, x =70
A} 15 B) 21 C)28 D) 35 E) 50
(Yds 1997)
Coziim / Solution:
lo K= 1 = !
G iog, ab  log, a+leg, b
1 1
= = _—,21
A1 e
30 70 210
@
Yant / Answer B
6. xeR*, x#t
fogs (3 log, (2x~3) ) =1
= Xx="7
A1 B) 2 C)3 D) 4 E)5
(YOS 1998)
Géziim / Solution:
fogg (3 log, {(2x -3} } =1
3 log, (2x—3)=3"=3
tog, (2x — 3) = 1
2X -3 =X
Xx=23

Yamt/ Answer

\

‘logs=x
logs =y, = Iogﬁ:?
log7 =z
Al x+y-12 B} x+2y~z Cy2x+y-z
D)2x+2y~2 E)2x+2y+ 2
(YOS 2004)

Gdziim / Solution:

;ogégi = log225 - log7 = i0g(32 - 52) - log7

= 240g3 + 21og5 —log7 = 2x + 2y~ z

Yamit / Answer D

8. log,3=a=log,48=7

nizt B 2= c) 212
a a a
D) a+3 E)a+4
a a
(YHs 2005)
Cozim / Solution:
o 4
iog,48 log,2 +iog,3 4
log, 48 = 3% 28 g9,>_4ara
jog, 3 log, 3 a
Yanit/ Answer E
8  x£-3 .
0G4, (4% +12) + 1084, 280 _ ?
X+ 3
A) 1 B2 03] D)4 £y 5
(YOS 2005)
Goziim / Solution:
i 250 _ _
04 4, (4x+12} 3 =log,, 1000=3-log,, 10=3

Yanit / Answer C




10. log2=a
logd = b
210Gy, 24 = 2

A)a-i—b B}a+3b C)Sa+b
a-—-t a-1 a+i
D}a+3b E 3a+2b
a+1 a+1
(v5S 2006)

Goziim / Solution:

_log24a }0923 +log3
" iog20  iog10 +log2

tog,, 24

_3.dog2+log3 3a+b

1+log2 1+a
Yanit / Answer C
11. ¥
F-
..
5 1 P X
El y«.:loga
= log, 81 =7
A) 4 B) -3 C) -2 D} 14 E) 3
(8Os 2008)

Cozikm / Solution:
' 1 1

IOga'a-—:T ] aﬂ""“é*

log , =81=log _, 3% =—4log, 3=~4
e

Yant/ Answer B

\

12, log, (x=3) +log, (x+3) s 4

=?2<x<?
Al -B<x< By-3<x<0 Cy-3<x<y
MN2sx<3 E)3<x=5
(YOS 2007)

Gozim / Solution:
log, {(x—3) +log, (x+3) s 4

= X-3>0, x+3>0
x>3 , X>-3
= X=3 {1}

log, (x—3) +log, (x + 3) s 4
log, (x=3){x+3)s4

x2 -9«
¥ -0<16 = x2g25
S=x=g5. ... {2)

1 ve 2 denklemlerinden / from equation 1 and 2
3 < x = 5 bulunur, / obtained.

Yamt / Answer E

¢




fosssmmammimisitn =
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B&lim / Chapter 14k

A e

Ahstirmalar / Exercises

oo —

4
1. log39+ioga%7~+1093[3 5'):?

Yanit / Answer ; -1

s

log, x = 4|

= jogg (X y}=?
Iogzy:EJ ,s

Yanit /f Answer : 4+

1+log, 3

4

1092{)(4«1)#2:1»)(:?

Yanit / Answer : 3

e o o oo

5. iog, V0,04 = —% = log, 625="7

Yanit / Answer @ 2

6. logx + fogy(x+ 8) =7 =2 CK(SS)="?

Yanit / Answer : {8}

a="7

{ 1 fogp 3
&093L——;‘W =2 =p
3

Yanut / Answer @ 1

log, x=2

log, y=—4] =108 (X ¥}=?
1 i

b i

Yanit / Answer 1 6

ogs(3x ~ 15) 5 0 =5 GK(SS) = ?

Yanit / Answer: 5<x = “]f"

@



9. () =loggdx-N+2=11(e= 7 13. log , (x-2)>3 = CK(ES)=?
3 . .

Yanit/Answer : 2<x< 35
27

Yanit / Answer : 7

14, 3 5.3 3+6=0 = CGK(SS)="?

g o ¥ oG o 3
2¥ 258 mx=?

10. 3

Yanit / Answer : & Yarut / Answer : {1, l0G, 2}

1. log,(logy16 - log,81) =2 - 15. log? (x~2) - 3log, (x~ 2} - 10=0=x=7

Yarut / Answer . _1%?1

Yantt / Answer @ 4

=10 = a="? 16. Sxﬂiogz<**2)+'2=2 =x=?

A) 54 B)62  Cy96  D)124 E)128

Yanit / Answer : 52

Yanit / Answer : 3




2t. (lo g) log, 16 = 15 =?
47 (199220 2=(log; 52 _, (log 4 .4 9) % =
) logzi0 )
Yanit / Answer : 4 Yanit/ Answer : 4
18. logy(log ;px)= 3 = x=7? 22, log,, (logy x) + log,, (log, 8} = ?
Yamit / Answer : 108 Yanit/ Answer : D
18. 3"=a, log,812=n® = n=? log;3=a
: IOQQSZ o}
Yanit / Answer : M
Yanit/ Answer : 2 T+b
20. log,2+log, 4+log,8=24 = a=? 24. logs(—x) +logs (4-x) =logs 12 = x=7?
Yanit / Answer : 32 Yanit / Answer : =2

\




25, log, {26l =x =3 log, (27 = ? 29. logg (x—-2) + logg(x+2)=1 = CK(38)=7

Yart / Answer : 3 + X " Yanut / Answer : {3}
2. log5=a = logg15="7 30. f(x)=3+2-logs(3x-2) = 1(@)=7?

Yamt/ Answer ; 211

4 Yanit / Answer : 1
27. x>0, l0g,{iogy (x2+17) =2 = x=7? 31. log gX+log ;x=logx = EK(SS)=?
Yamt/ Answer : 8 Yanit / Answer : {1}
32, logx+log{@x+t)=0 = x= 7

28. IO =31 L _,
inx—lny =1 )

Yamt/ Answer : g2

,/3’5‘/

Yamt/ Answer :

1




Chapter 14

Logaritma / Logarithm
e s
1.

e
e

.

it S oo

Test
log, x=3 5 Ine®+log,,0,001=7
log, y=2|  *¥=? M5 B6  C)7 D)8 . EI
ANtz B4 C1s D17 B9
| & log, [log,(log,%)]= .%_ = x=?
2. x=log vy 16 = X=7? T -
' T A2 B3  C9 . D)27-  E) s
A~ B)— Ccy2 D4 . Eyts A ) ) Lt )
4 2 e (
7. iogs(%-) +10g0,001=7
3. logy(x-4)=loggllog, 3) = x=7
A) 4 BI5  C)s D)7 E) 8 A) -5 Bj-4 C-3 D)-2 B~
' 1
4. log 1B =xve(and) log,{j=y = xy=? 8. log,. 9+log,(log 243)=7
2 Y & 3 _ N
A) 3 B) 6 c)8 D)9 E) 12 A2 B3 C) 4 D) 5 E} 6
Pyl




e

N atmsimemrereemmem e T —

9. log,8 log,5 log,7="?

D og 5 7
SRR T S
10. log; 10=a = logyge? =2 v
1 2 : 2
— BY = D
A) a ) a ) a E) 2a

11. log2=ave(and) log3=b = logi08=7
Aya+b . - _..Bla+2b
S Dy2a+3b

C)2a+b
E) 3a+ 4b

12, fogg7 =xve(and)log; 2 =y = log,; 40 =7

“T+3y B) 1+ 2y o) 142X

"
2X 3% 3y

1+ 3x x+3y
o) AL
) 2y B} 3

13. jog,3=ave(andilogg3=h = a="?

A)g— 8)42— C)b D) 2b E)3

14, logy2x - logy3=3 =x=?
A2 B)3 Ci4 Dys B} 6

15. 4% =27 = log,12="7?
2a+5 2a+3 2a+4
a+3 B)Qa+5 C) a+h

2a+3 2a+6
3a+2 2a+3

A)

16. 27F 57 o2
A8 /By ©y16 Dyt Eji2
g‘ &
| 3 § 5
17. 5704837 =50 ma=?.

A) 4 BIvZ C)v3 D)2 £) V5

18. log,5=a
= log,30="7
log,2=b
A) a+b a+b+1_ C) a+b+1
1+b 1+a T+h
D) a-b+1 5 g-b+1
1+a i+b




5.

Chapter 14 Logaritma / Logarithm . ~ ... Test 2
= =
logzd =x = log, 162 =7 6. 125'09;2 4 log, 0,008 = ?
A .’E.gﬁ'_ B x£8 A7 B6 C)5 D4 B3
X~ 4 i
D) x—4 falind
) x E)
i9118+i 113"‘*1 1m=? 7. logx=b-loga = x=7?
o og o
2 8 Gz A)a - bi0 B)10a b C)109 b
A) 2 B) 3 C) 4 Dy 5 E) 6 by 10° gy 20
a 10
o P iog2=a
= E3 = e 2 L I
3. a=log,5.b iogl‘l, c=log, 4 = ?7<?<? T . = log72=?
5 log3=1b
Ala<b<c Blc<b<a A
3 Bja+b C
Cra<c<b Dib<c<a )..»‘ﬂ;ff;‘ﬂ_m ya+ )30
-y 3E + 2ho C)2a+ 2b
E)b<a<c RO
' 10b-a
| ~log,b=2 =?
4 Cg . a~10g, 5b
e 8. In4-log,9og,e = ?
A~3 B-4 C)-5 D-6 E~7 )
- A) 1 B2 Cy 4 Dyins B 55
log, 63 =x ,log, 81=y = y=2?
4 4 4
4 B cy 4.
8l X o : )x+1 ) x=—1 10 lgdb=x = log2§ =7
D) 4. ) 4 A) 3 - 2x B)2 —x Cy 3 - 4x
X2 X+ 2
, Dy 1~x E)3-x

1.




Mrw

11. log(2x+4)-log(x-2)=1 = x=?

AT B) 6 cys -~ 4 E}3

12. 2Vinx—-Imwx=0 = x=?

A1, eY B) {e*, e'%) C) {1, &'
D {2, e%) E) {2, e'6}

13. Iogx3>iogx(4-x) = xe?

A) (3, + =) B (0, 4-{1} ©)©,3-{1}
D) (3. 4 E) {4, + o)

14, log2=alog3=b velog7=¢ = log 420 =7

Aja+b+c Bya+b+oc+1
Dija~-b+c~-1 Da-b-c+12
Eja-b-c-1

15. logy;3=a = logs 15 =7

Ala-1 Bia+1 <) 3a

C c 1
D)a+1 )1—3

16. logyx+5log,3=6 = x=7?

A) {3, 243} B) {3.8} C) { }

1
' 81

Y [

D) { 2—;—5 . %} E) {27,81)

y7. log,a-log, b=3, log,(a+D) =2
El

= a2+ b= ?

A)54  B)148 C)202 Dy2s6  E) 310

18. log,ilogg (Inx) ] =0 = X= ?

AYD B 1 C)ed D) et E)ef

19, logg (x + ¥} + logg (x - y) =2
X4y=25 = xZ+y?=?

A} 83 B 125 C) 183
D) 313 E) 625

20 Eog16a+log4a—logza:0,5 = a=?

0 o2 £)a




e, e, oo vrrerearn—

Chapter 94} Logaritma / Logarithm Test §
e e Tmm T S e e —
1. logy3=x = logy2=7? T

6. mnogsx:S::-x:?
o X X+ 1 1 2 g
Ny B3 O D B
& X+ x+1 A1 B3 06 D)9 Bz
= =2 1 1 1
2 Jog9=6 = logpax=? 7. + - =9
‘ log,2 iog 2 log2
Nl gl ol D)2 BS5 -
9 6 4 A2 B3 C)4 D)7 . Bo
8.  logs8:leg,32=7
3 | = =7 P
og, loga(inx)] =0 = x “ A f 5 . ;
e ‘A BY o= D) 1 £) —
W12 Be Ces Dot (Ee Nz /B3 95 5
4, iogb=86 =
. 3 )
fog,be + log, % =9 9. log,3+loggx= 5 = log {x2%+1) = 7
A5 B4 )13 D12 B 1 A) logs B) 1 C)2
) D)3 E}log17
5. alcgas+ biﬂgb% =9 = x=7 10.  10poex =x2w2x+4 = X=7
Al B2 )3 D) 4 E)5
M15 B2 Cj10 D)9 E) 6 _

\

”




'1
|

H
h

1 16.
1. log.16l0g, = =% = X=? ¥
951071092 27 ,
2 D E
AY-12 B) -8 C)§ Y6 y 12 y = log,x
! H
o /1 Js X
x=27=y=?
12, ‘ng(_lw):x = x=7 A) 3 B)6 c) e D12 E) 36
16
o1 1 1
1 s 1 o= E) 4
"\)2 B2 C)B )2 )
17, 32X, gk = 275 = x=7?
A) e B) &2 c) e’ D) e* E) b
13, logy125 - in10-logse =7 18. 1+ine-x) =I(x+3) = x=7?
N1 BE  Oe D)3 E) 2 L oe+3 g -1 -3
10 3 A e -1 B)e+3 © e+ 1
D) g1 E)e~1
&+ 3 -3
1 19, f(x) = log, (2x-m), £1(2) =28 = m=?
IongzE\ _ _ _
= log,a=? An-s B-6 -3 D)2 E) 4
14. loggb=3 c
1 1 1 3
- 1 1 mi Be
A) 5 B)G C)2 )2 )
20. log {(x-2)=0 = GK(SS}=?
2
A} [2,3) B) (2,4) C} (3.2)
Dj {2,3] E} (2,3
15. 3+logs10—tog550=?
A-1 B0 Chi D) 2 £) 3

&
y
4




Chapter 14 Logaritma / Logarithm Test 4
e — s = LR P
1+10g90 . g
“log30 =7 B.  logy,x + loggx = "2“ = loggx=7?
A1 By 2 Ci3 Dy 4 £)5 w2 3 3 4 5
= B) = 4 D} = E)2
A) 3 )5 C) 7 )3 }3
7 logy7 =a =2 log,28=?
2 a+1 a1
2 keZ+ve(and) O<m< A)E BJ“;* C)—
log (218672163,35) = k+m = k= ? ] D) arl B 2a+1
A) 6 B 7 C)8 D) 9 E) 10 4 2
8. log2=a
log3=b
= logg18=7?
3, 5'=a = logax? )
" n n A)’a+ b B) ala+ b) ) a+ b
A} —— B} 5n C)2n D) — E)— a—-b a-b t~a
10 5 2 py A0+ 22 g Dax20)
b(1-a) a(1 -5
4. log % +1 =logx —log (2 ~ %) = E x=7?
a3
7 5 5 3 4 S/
A)g B)§ C)X D)é‘ E)g 8 ogy YaVava. =2 = a=7?
A9 By27 Cy81 D243 E)720
6 Jogx=a icgy=b = colog ~3—=? e
10. log,y - log,x? - lags(-—?) =2 = x=?
A) % Bja+b Clo a
A) 6 B) 7 C)8 D) & £)10
Dia-b Eib-a

e\




peei———— s A awsperes st

11

12.

13

14.

15.

x2 — xloga + logb = 0 =» CK (S8) = {x,, Xp}

1
X1

{1 agagidakilerden hangisidir?

What is the relation between a and b?

A) b=a® Byda=bh Cla=0b?
D)%:s Elab=2

log,x +0g3=2= CK(8S)= "7

1
A) (3.4} B){3, 3} C) {3

D} {2} E) (2.3}

jog(5x + 10)2 — log(3x ~ 4)2 =2 =» x; =&
= logda="?

1 1
A - -
)8 B4 C)2 9} y E) 5
a b>1
loge (loga%) =10ga X = x V=7
1 3 .
Ala B)E Cib D)Bw Eyja-b

210g(x*~y?) - 3 log(x - y) +loglx + )} =?

A) log Vx—y B} log y x24y?
Cy Ioge‘ *2y2 D) log Y xe—y?

E) log ¥ 242

A ;— olduguna gére, a lle b arasindaki bagin-

exmmmr———r arore

bR

16, 10gp, 2 + 109 18 = 2100 2109 @ olduguna go-
re &, b, ¢ arasmdaki badinti asagidakiierden hangi-
sidir?

What is the relation betwaen a, b and ¢?
mbi=a?sc?  B)c?= b2ea? C)a’z bl c?

D) a?=2b + 2¢ Ela=b+c

17. log. (sinx) =2 = cosx= 7
3

&5 >E V5
A =g B3 © 5
D)E E)w_g
3 5
18. xe Z

log,(2x — 5) < i0g,3 = 2 X=?

AY10 - By14 C) 15 018 E) 22

18 XX

PO — Xy Xp=7
00 T2

AY 10 B)100 C)400 D)800 E) 1000

20. (logx2-Tlogx+12=0 = Sx=7
A)B4  B)128  C)250 D)256  E)320




Chapter 14 Logaritma / Logarithm Test &
o e b e A A Ml A o A i A A S Wl AN A A i
1. Vlog x’.y’ - 8 =22 T (x)=?
‘ ’ o -1
-2 p) 08X 1 B)log, x - 1
7iogx - logy 3xy log X y2 2
A) B) O R log, X +1
4-iogz 2z iogz Cylog,x -2 Dy =S
D}:Biog-kya--z.f'4 E) Slogx+2logy — 4logz g log,x - 2
3
2. log,b=xvelogs2 = yise x iley arasindaki baginh
asagidakilerden hangisinde vardir?
What is the relation between x and y?
. 7. log,5=a= logz;50="7?
Ayx -y =1 Byx-y=12 Cix-y=1 a4+ a-1
x 4 Aya B) 2 C) p
D) v =3 Eyx+y=7
D) a+2 B) 1+2a
a a
1 3
3. e - e =7
) log a 7 log b+legc 2
7 s
A)log - Bllog-
\/;3— va-c 8 2+ 1-X=32 = GK(88)=7?
4,3
ChiogVas ~b Dylog 2 cb AW BB CE D7 B8
4 3
ab
E)log
Vap®
9. logy7/=x=log,28=7?
4. logs3=x =» log,;5=7
1 i X +1 X+1 1oX
Ay B)—5 oy Xt A) - B) . Cit+x
X X 3
1
1 Ej1-
Dy -— - £)1 T+ =%
X+ 1
5. fx)=log,(3x+2)= 7 (x)=?
‘ X X X
A)SH B)SMS C)SMS
2 3 2 10. foggfa-2)=1 = a=?
X X
D}swa 6)3—2 A) 1 B) 2 )3 D)4 E) 5
3 3
e




H

1. jogz3=x = logys18=7?

Ayx+3 Bilog, 2 +x C)iogsvaé'#x
D) log, \/E' - X £} fsx; 1
12, log,3 + log, 4 = % = a=?
A) 81 By100 C)121 D) 144 E) 169
13, loggeB = X
A))-('?ﬂ;3 Byx+y C)f—fsiy—
)t E)2x-y
2(x - y)

14, Jog{a+3y+loga=1=> CK(88)=7

1 1
A) {2} B {3 O D {'5} E) {3 ]

15, log,5 - f0gs3 * logy1 = log, (a2 -8) = a=7

NF2  B)T3 Cijv4 D7 B8

2 e
16. 2% 15"% -16 = x=7?

A) V2 BIvE C) -2 D5 E3
17, 59 620950 _4p Ly CK(SS) =2
A) {3} B) {2} Cy{1} DO{~-2y B2
18, logy(x-2)+l0g,6=2 = x=7?
7 2 3
A= B= o= D)3 57
) > ) Z ) 2 ) )
19. Inx=p= logx?="7
A) plog2e B) 2p-loge B
Y
D) p-in2 E) 2p-log2
. 5
20. In{a'b}=4x In -b‘j =4y = X=7?
A)erty B e* CyeY
D) g*x+¥ £y g2x+Y)
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Tanum: R pq Polinomlar halkasinda x eleman: yerine (i = -1)i
dederi yazilarak eide editen R i = © kimesine karmagik sayi-
lar kimesi, a, b €R olmak lzere, bu kiimenin z = a + bi bigi-
minde yazilabiien elemaniarina da karmagik sayr ad: verilir.
Karmagik sayilar kimest;

C={a+bilacR beR 2Z=-1}
dir.
Bir karmagtk say: esas olarak (a, b) geklinde, bir reel saw iki-
lisi ile gOsterilirse, yani; a + bi = (a, b) olarak disiniitrse
bunlarm esitligl, toplami ve garpimi agagidaki gibi olur.
1. (ab=(,d = a=cab=d
2. (gb)+(c,d) = (a+c b+ad)
3. (a b)yfc,dy= (ac—bd, ad + be)

Bir a reel sayisini a + 0i = (a, 0) karmagik sayis: ile gisterile-
bilir. O haide, 0 + i karmagik sayist da 0 + i = (3, 1) seklinde
gosterilir.
0,140 ={0~1,0+0)
=(-1,0)
= -1
(@, by=(a 0+ (0 b)
{0, b) = (b, 0)(0, 1)
=b0~0,b+0}
=(C b
{8, b)=(g 0} + (b, 0)(0, 1}
=a + bi
NcZcQoRcCdrz=2a+ bt karmagik sayisinda
a e R, z karmasik sayisinin ree! kismi olup
Re(z} = a dir.
b € Bise z karmasik sayisinin sanai(imajiner) kismi olup,

im{z} = b ile gdsterilir.

il

)

Definition: For the H[X] pofynomial ring if x is replaced with
i(i€ = ~1}, we have the set Ry = ¢ is the set of complex
numbers, The members of this set are denoted by z.
Z=a+biwherea be R and r'? = ~T i called a complex
number.

C={a+bilac R beR, iZ=-1}

if a pair of real number (a, b} is assigned {o a compiex
number which means determining a + bi as (a, b} then the
equality, the addition and the multiplication is as the following:
1. f(ab)=(cd = a=cab=d

2 (ab+{cd = (a+c b+d

3. (a b){c d)= (ac—bd, ad + be}

For any real number a, a may be denoted by a + 0+ = {a, ).
Similarly a compiex number i is denoted by 0 + i = (0, 1)
{0, 1)(0,1)=(0—-1,0+0}
= (=1, 0)
=1
(a, b) ={a 0} + (0, b)
(0, b) = (b, O)(O, 1)

=(b-0—-0, b+0}
=0, b)

(a bj=1fa 0)+ b OO 1}
=a+ bi

Fornumbersets Nc Zc Qo RcC.

Inz=a+bi aiscalled as reaf part and b is called the imag-
inary part and they are shown as Re(z) = a and

Im{z) = b respectively.




Ornek / Example 1:
z,={2a~3) + (br— 2}
Z,=(a~9)+ (4-Db)
2,52, = ab=7?

Gozlim / Solution:
z,=2, = 2a~3=a-9rb-2=4-b
= az-6A2b=6
= a=-6Ab=3
= ab=(~6){3)=-18

Hirnek / Example 2
zy =4 -3, 22=3+5mz1-zzm?

Gozilim / Solution 1:
z,=1{4,-3), 2,=(3, 1)
Z, Zy= (4, -3, 1)
= {4-3 — («3)1, 41 + {-3}-3)
={12+3,4-9)
= {15, - 5}
= 15 - 5i

Gdzam / Solution 2:

z, 2z, = (4- 33 +1)
=12 + 4i — i - 3i°
=12-51+3
=15 -5i

KARMASIK SAYILARIN E$LENiéi
COMPLEX CONJUGATES
7 = a+Dbi karmagtk sayisinin eslenigi z = a — bi dir.

For any z = a + bi, the conjugate is denoted by z and

Z=a-hi

ESLENIK OZELLIKLERI
PROPERTIES of the CONJUGATES

5. z=a+bi=s z.2=a” +b®

\

i NiN TAMSAY! OLAN KUVVETLERI
INTEGER POWERS of /

1, o= 0(mod4)
i, n=1(mod4)
. n= 2(mod4)
~i, n= 3(med4) ‘

Ornek / Example 3:
9=

Coziim / Solution:

49 = 1 (mod4)
i49 o= -

w | {1+h2=2i
HAT - 02 = -2t

Ornek / Example 4:
z=(1+0)¥ =7

Gézlim / Solution:
z=(1+ D7 = {(1+HH3 (1 +1)
zZ= (27 {1+ =22 (1 +10)
z=2W {1+i)=28 (i-1) =22 {-1+i)




BIR KARMASIK SAYININ MODULU
MODULUS of a COMLEX NUMBER

¥
4

_ziab

Izl

Bir karmagik sayiun orijing olan uzakh@§ina o karmagik say-
rin mutlak degeri (modiilil) denir. [zl bigiminde gbsterilir.
The distance from a complex number z to the origin is called

the absolute value or modulus of z. It is shown by [21.

Vle:'\;az +b° ‘

MoDUL OZELLIKLERI / MODULUS PROFPERTIES

1 z.z=izi?

2. lzl=1zl =1-2l =i~2zl
lz, ] iz

3. = {z, #0)
122 iz, !

4, 1z,.z,l=1z,liz,!

5 1z =1z1"
& Ji}:L
1z iz

Ornek / Exampie 5:

,e (3+4/30° (2 -243)

= jzl=?
3-343i

Gozilim / Solution:

3+43)° (22435 |
3- 34 3i |

13+ J3iE 12 - 2403l

lzi:!(
1

iz

13- 34/ 3il
2l (fo+3)'(Varizy 12.4 co.a-8
9+ 27 6

KARMASIK SAYILARIN KUTUPSAL FORMDA
YAZILIS
POLAR (Trigonometric) FORM of a COMPLEX

NUMBER
Y
A
[ z{a.b)
T4
i X
) a '
Z=4a+ bi,
cosh= -2
[ed

= a=izl-cosh

sinezwq-
1zl
= b=izl-sind

Bu degerier z = a + bi fadesinde yerine yazilirsa agadidaii
denklemier buiunur.

z = |zl-cos8 + i izl-sin®

z = izl (cos8 + ising)

Karmagik sayitarn bu sekilde yarzilisina kutupsal (Trigono-
metrik) {Jigimde yazilig denir.

6 gercel (reel) sayisma z nin argiimenti denir. arg(z) ile gos-
terifir. ’
O=z=f0=s2rnisefyaz Vnén esas argimenti denir, Arg({z} ile
gdsteriiir. {r, ) ya z nin kutupsal bilegenleri denir. z(r,0) bi-
giminde gbsterilir. Burada,

r= [zi dir.

When we insert these values in equation z = a + bi, then we
obtain in the following equation:

z = Izl cos@ + i lzl-sinG

Z = 12! (cosB + Ising)

This form is called the polar or trigonometric form of a
compiex number. The angle 8 is called the argument of 2, is
showrn by Arg(z). When 0 = 0 = 2n, 8 is called as principal
argument, {r. 8) is the polar coordinates of z. it is denoted
by 2{r, 8) Here r = [zl




A
2. bélge 1. bbige
Region 2 Regicn 1
X

3. bbige 4. bélge

Region 3 Region 4
w tano: =10

lal

W z=ag+biz{a b
1. | bblgede ise esas argiment 0 = o dir.

In the first quadrant, the principle argument is 6 = «

2. |l bdlgede ise esas argliment 8 =5 ~ ¢ drr.
in the secondguadrant, the principle argument is

G=m-u

3. Il bbigede ise esas argliment 8=t + o cir.
In the third quadrant, the principle argument is

B=m+ e

4. V. bllgede ise esas argliment 8 = 2n — a dir,
In the fourth quadrant, the principle argument is

KARMASIK DUZLEMDE DORT iSLEM
OPERATIONS In the COMPLEX PLANE
z, =1y (cos O, + i sin 8,)

Z, = I, {COS B, + i 8in By)

1.2 2y=1y 1, (COS {6+ B,) + i sin (8, + B,
2 % -5 (cos(6, - 8,) + isin (8, - 8,))
, h

Kompieks Sayitarin Kuvveti / Powers of Complex

. Numbers:

Kompleks bir sayinin kuvveti, DeMoivre teoremi olarak biii-
nen asadidaki denkiemle bulunur,
For multiplication and division of complex numbers we get
DeMoivre’s theorem. '

Z = r{cost + | sind)

zR=r"(cosng + i sinnd)

Z nin garpma iglemine gbre tersi / Multiplication inverse
ofz:

21 m_‘I__= 1 _ a—bi
Z a+bi {a+bi-(a-bi)

27 = a—bi - a _ b i
a?+b?  at+p? a?+p?

Ornek / Example 7:

51 “

O=2r-o 2= o~ =B
Coziim / Selution:

Ornek/Example;‘: N ‘ i e 1 _( JF _,_1_1 (IV.boigede)
z = =3 ~ 3v3i karmagik sayisini kutupsal bicimde =T > “\ 5 5 (in quadrant IV )
gosterimi nedir?
z=~3 - 3/3i, what is the polar form of z? tano = = X :-—g—

T 1in

Cozim / Solution: e=2n_wémz 6
z=-3~3V3i= (-3 -3v3) (Il bdlgede) LA
g=m+odr (quadrant i1} =iz ,,,\/ “TT =1

IERE T z:‘i(cos n +esmm\
tanc ««—ET:-—W—-—‘\/MM :*:.',’}at——a—— L J
r am 23 :?23(605 2311 23-11nj
e=7‘[+*~§*:—3— S 6
=y a®+b? =48+27 =36 =6 z® :1[003 2557, isin 256%]
z=r{cos0+i sine):G[cos 43 +zsm-i’-[—} B . cos tisin = V3 L
8 8 2 2
368

¢




B) BiR KARMASIK SAYININ KOKLERI
ROOTS of a COMPLEX NUMBER
z bir karmasik say ise

If z is a complex number. we have,

Z =71 (cos(@ + 2kn) + | sin(B + k).
1

w, = Vz = r;(cos %(e+2kn) +isin«:|~(9+2kn))

tke{0,1,2,3,..... k=13
ifadesine z nin n. kuvvetien k&kieri denir.
The expression above is the n roots of 2.

Ornek / Exampie 8:
z2=-2+ 23 karmastk sayisinin kare koklerini ne-
dir?
What are the square roots of 2 = 7

Goziim / Selution:

2=-2+2V3i= (-2, 2V3) (I bblgede)
(quadrant I)
tano = 2? =43 = azmg—
T 271
Gx —— I e
TR

lz= 4412 =416 =4

w, =T J/cosw?m(e +2kn)+ésin—1-(6+2knj
2 2
21 2n
W, =+ 41008 —(E2 4 kyr) +isin —e - 2K
KEV AL 2( 5 TEkm) 2( 3 }]

\
W =2(cos—3—+zsm~j«t-—;

3,
W, zz{cos ! (2—n+2nj+nsm———[«?~1+2kJ
2 3 2.8
—2[——-+n ﬁ}
2 2
wo =14y 3
W, = 2(005[———+nj+ismifi+ }}
\ 3 N
[ LA
=21 ~COS — I8~
W1 L S 3 i 3}

W, =13 ]

g

w1 z karmagik sayisinin kare kdklerinden bir W, ise
ikinci kdk w,= ~ w,, dir.
If one of the square roots of z is W, then other root

5w, = —Wy

il. 2 = a * bi karmagik sayisinin kare kdkleri asage
daki formiil ile bulunabilir,
The square roots of z = a + bi can be found also by
the following formuia;

Ornek / Example 9:
Z = 5 — 12i karmasik sayisimin kare kdkleri nedir?
What are the square roots of 2z = 5 - 27

Cdziim(Solution):

Zl=v a®+b? =y 251144 =165 =13

=
w,, mi(\/ IZita _\/ iZ—a )
Wz 2
szi(‘/ 1345 “\/ 13-5 i]
: 2 2

Wy =2(3-20)
W, =3-2lw, =-3+2i

Ornek / Example 10

212(1+i)4,323(1+\/§i)6:¢ ﬁ,_ =7

Z

{oziim / Solution:

. N
z, =V 2] cos—=+isin=-|
] [ ( 4-HSI 4J!

*(Z(COS--— + tSin—E’»}J

z, Hcosn+isinng
. B4(cos2n+isinzm)

= cos(—m)+isin(~m)

z, 18

z, 1 -
~—— = ——{cosn—isinm)
z, 18

5 1 _
e 2 e (e §

z, 16( = 18




Ornek / Example 11:
3+z={1+3)z = z=7?
a2
Ap——i

)3

B)%ﬂ C)emi

3 .o
D}t 3
L

Goziim / Solution:
zza+bi= zza=-bhi
3+a—bi={1+3i}a+bi
3+a-bi=a-3b+ (3a+bj
=3+a=a-3b A -b=3a+b
= b=-1 A a:-g—-
3
= z=-§~-—%

Yanit / Answer A

Ornek / Example 12:
7+3izz4 = z=?

Gozum / Selution:
zza+bi=z=a~bhi
a+ (b + 3)i = {a— bi)di
a+{b+3)i=4b+ 4ai

= a=4b A bD+3=4a

Yanit/ Answer C

Brnek / Example 13:
A+ +(1-Ps P =7
Ayd —i B i-8

D) 8i -1

Cyg+i
E)1+8i

Céziim / Solution:
(1 +05+01 =05+ i
= (1 + D201+ i)+ (1 -0 - +1
= (20261 + B & (201 — i) + 1
=41+ + {~4)(1~8 41
=4 —di-drditiz=-8+i
Yamit / Answer B

i

Ornek / Example 14:

(1+ilzez+1=2z=7?
Ay 2+ 3% B2« Cy3+i
E)3-i

(v&S 2007)

D)2 -i

Gézlim / Solutlon:
(1+i)z==.z-+1
z=a-+ bi
Zza-~hi
(1 +i)(a+ bi) = (@a—bi) + 1
a+bi+ai~b=a-bi+1
a-b=a+1
b= -1
{a + b)i = —bi
a+b=-b
az-~2h => a=2 = zza+bi=2~I

Yanut / Answer D




Baiiim / Chapter 15 Ahstirmalar / Exercises
W
1. z={12-5{7+24) = l=? 5. 723-3/3 = z12=%

Yanit / Answer : 325 Yanit / Answer : 612
2. z=38-2i=mlz-zi=? 6. 8.6, -t .9
Yamit/ Answer : 13 Yanit / Answer : —i .
3. (1+¥=? 7. zZBS B9 o 2=
Yanit / Answer ; -128i Yanit / Answer : =2i
4, z:i‘f.?'_i- = 2 =7 : 8. z1xcis£n— ve{and} z, =cis 2% =¥ M- I X4
i 3 3
Yanit / Answer : 3 + L
8 5 Yanit / Answer ; i

)
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srrerr————

Il
H

v——

et A et Mt

z= (V3 -3’ =7

: : 13.
9. Lo O+H2-D L gize
44 3i
Yanit / Answer : V10 ‘
5 Yanit / Answer : —630
10. z=3-4i=> wy=? 14, z-(1+i)=z+4+3 = R{z)-Im{z)=7
Yanit/ Answer i~ 2 Yanut / Answer 1 ~12
1. z:1nefizr>im(z)=? 15. z=a+hbi,
3l 97-5=14+3 = a-2b="?
|
Yanit / Answer : =1 Yanit /Answer: O
12, z=—1+v3 = w, =7 . 2 ol
! 16, CoCHB=Z A2 g1 ey =2
g:C —C glzy=1+iz;
*
N2 B
Yanit/ Answer : 5 T3 Yanit / Answer : =1 — |
B el

872




Chapter 18 Karmasgik Sayilar / Complex Numbers Test 9

1. Q=== 4i=? e 6 '(1+ E)aﬁ
(1=iy** =~

Ai-1 B0 Civd D2 Et-i

A) -84 B) 64 C) 64i Dy-64t E)16

i 2 1+i \g“ —
2 ne N* 7. * = 1::::»(1“” =
ARG [y ¥ S 4 ‘
T i B) -2 — D) 1 -1
TM1-i BO Cy-1-i D=2 E)ei n A4 A ) Bt
o
' g (l) =2
3 Bt (1758689 14i
A) -8i B) 8i C) -8 D) 8 E) 16i A) 2i B) -1 Cy-2i D1 )2
» J,’; _;J~ ;; \ S |
o
4 (1+f+(1-n=2 9. (1= + M+ (1+ P91+ =7
A) —48i B) —48 C) 16-(1 + i) A0 B)4  Cy4 D) —4 E) —4i
D) =161 + i) E) 16:(1 = )

(e -(1-D"=2 10, B=-1= (141 + M1 +9{1+18=2
A) B4 Byg4i )0 D)y-B4  E)-84i A) -2 B) 4 Cy1+i Dy1~i  E)-4i

\




1., z=2+i=iz"I=?

EoiE

we B O D)~Z— E}%

12, 72+ +Z=5+T7i=z=?
A3 +2i B)4+3i C) 8+ 5i
D) 3 + 4i E) 3 4i

13. z,= (34D, z,=2+i=

4+7i 5-9i 211
)_-- B) —— G}
6 5 5

14. y
(3.1

N
z,(3-3v3)
z,(3, ~3v3),

2,(V3, 1) = 21 =2

INETY B) =3 i oy 3
D) -3i E) -2i

16. z=—4+4\/§i=?
A) 4(cos—+rszn§§~]

B) 8(005 Z_tisin Sn

)
C) 4(cos—+15| %’E)

D) B(COSW——HSE }
)

E) 8(005—»+|31 gé.‘.,

17. izlg 4 = {min){lz-5—12i) = ?
A7 Bj1s C)14 D)9 E)7

8. z+diziz~8 = z=7
A) -2 — Bi B) -2 + 6l C)2-6i
Dy 4 -3 E)3 - 4i

19. (1-Dz+Z=5+i= lzl=?

pa2vE  B)VID C)av2  D)5v3 E} 2415

20, z={1+7)2~6)=lzi=
A} 10V5 B) 15v2 C) 20v2
D) 165 £y 20v5

o6 10.B 11.C 12D 13.C 14.D 15.A 16.E
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Chapter 19 Karmasik Sayilar / Complex Numbers Test 2
m S ——— e
1. Q=1 b 8. i=+v—1,
Z = [T (67 4 {248 2 @-0=7-i
= 2z ? . e = Zz=7
A By 1 Gy -1 D)2-i Ej2+i - A) 3 ~i B)6 4+ C)3+i
o Mz+i E)5—ij
2, iz \/73 \
— 17 N7 . -
2=0-07 =0 +) 7. iz-Z=2+2V3i
wy Zm P
M -s12i B)s12 C) 256i =z=7 PR
) A) 2~/ B) 2{1 + /30 C) 2(1 - v3i)
D} 256 E) —64i _
D) 2(v3 -1 Ey2(v3 + )
3. sy , ‘ B
z= (1 +i152 (1 - 1234 4 (1= i)(1 + £'7) 8 221431
= z=7? P A ' - .
A) 6i B) 4i + 1 S Gy 201040 = [z;f] =7
. e Z+2z
D)8 +i E} 16—~ . et
- q 1
“A) 81" B)27 9 D) — —
B ) C) ' 57 B &
i) ‘”‘ )
N . z
4, Z,= (3-4i),2,=2+i= 1 =7
22
py 4471 g 59 ) 211
6 5 5 A 5
_Ei 41 9, Z=em b —i 2 =2-2+3
oy 1=51 g A= 55 2 |
4 5
= lz, 22522 o
A) 4 ‘B) 16 C) 64 D) 36 E) 216
5. 4a+58(2-i))=4b+2+2{(3—Db)i
=a+b="? e 2
A6 Bj-4 C)O SR ) 0. #=-1
2 2 = {1+ +{(1~0)=7?
' A)~320 B)-32 {32 Dy32 - EB)o
e




M, z-(1+D=5+1

=zrl=?
A)i+_§| )E_-—_2_ )_§.+E_|
7 7 11 1 13 13
2 3. 2 V2
D)—1—3"+1—é—| E)-E"WE
12, Izl +(3) =8 —4i
= z=7
Ay ~3 - di B).4 + 3i C)5—4i
D) —/3 +3V3i E) 3 - 4i
i3 o324 s
L EETIT Ry mRe@=?
n: ol ol o2 -2
5 5 10 10 5
14, z2- 2+ =6+ 13i=Im{2)="?
3 2
A) B B C4 o)< E) =
) 15 ) )5 )9
15, z,=1-4
22=-‘§+'\/§'!,
z,=-3-3V3i
= Arg(z,-2, 29 =7
7R 57 5m 77 an
A B)— O)== D= i
)4 ) 3 )4 ) E) =

16. 2z, =2-2V3],

Zy= 1+ 4
23.—..35
z
= Arg( ! ]:?
Z,%;

i 5n 5n Tn iin

—_ B) <e Cy— ) J _
A)4 ) 3 ) 4 )12 B) 12

17. ze G, lzlsh
= max(lz+ 8-~ 15l = ?
Ay12 B) 17 Cy22 D) 24 E) 26

18, lzl=2 AY
= Z5 = ?
¢ 50° i
2
Z
A) 32 (V3 -1) B) 16 (V3 -1)
C) 16 (V3 +1) D) 16 (3 = 1)
E)8(1+1i)

9.8 10.A 11.C 12.E 13.D 14.C 15. A 16.E




Chapter 18 Karmasik Sayilar / Complex Numbers Test $
1. =2 =? Ay (3+4i)-(~‘§+2§)
5. I=s——————— = Iz ?
(—1-i)-(3-1)
5
-t
5 5 - A5 B) 4 C)3 D)_a_ E) 2
zs“ o
A)4\/’"(coswém+lsm5?ﬁ] 6. z+4diziz-8
11 11 =z=7
B) 4(cos—8-+ism “gEJ A) ~2 ~ Bi B) -2 + 6i C) 2 - 6i
5 D) 4-3i E)3—4i
4‘\/——{0()5%——4-!81“———72}
4 4
0y 4(::03 ~2-~n~+isin —E—E)
3 3
4% '
E)fom(cos—ﬂsme
3 3/
1 1
7. Z=4 A Re{z)= 7
2 3 3 5 1
= L o S -2 _
A)s 8)17 ) 17 D) T 3
20 z=1+i
= (2)¥ =7 .
A2 (-1 40 BY-2%(1+1]) Cya(1-1i)
Dy 2B (144 ALK ¢ )
8 = ! = Im{z? =7
2 - 3i
12 3 5 5 12
4-3 Ay——  B)— — Dl ) —
3 z= o z_mRe(z)-" )169 )13 )169 ) 68 o 169
1-i 24
1 3 17 4 1
n- B2 ol p2 pi
5 10 43 10 8
_3-4i 4 - z
b =g = m@ =T 8. Z=2+iz=7+3i= im(2) =2
21 9 4 17 27 !
Al—  B)= Cl= D-— B-=—
10 5 5 10 10 A}i B)J—'L c)li D33 E)_._‘_
5 5 5 5

\
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10. 26+ 5))—2=15+ 5i
= z=z?
AY3+i B)3-i C)4d+i
Dyz-i E)2+i
1. lzi+z=8-4i
= 2=?
A} 3 - 4i B) -3 + 4i C)3+5i
D) 4 - 3i E)6—i
12 z=(1+ 72 -6i)= lzl=?
A) 10v/5 B) 15v2 C) 20v2
D} 16v/5 £) 20v5
2+] )
13. - 7 =2i=Z = z2=7
|
1 1
A1+ B) — —i C)—— —
1+ }2 i )2 i
D)1~ E) e 4 i
2
g, 17 -4d” 4347
24+
2 11, 3 13
a2 1 3 13
g Bzt %
C)il—zi oy 1
5 5 7 7
3 17,
RTINS

18.

15,

16.

17.

' 11n
2=4.cls——="?
6

A) 2 - 2v3i
D) V3~

B) 2 + 2V3i C) ~2v3 + 2i
E) 24/3 - 2i

- 2=7 AY

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

' 13n . . 13nY
A3 [ cos 122 ""““”“"J
} k{:os 15 +1sin 3

B)«fév[coss—nﬂsinﬁ}
12 12

o) 2-(cosﬂ+isinﬁj
12 12

D)ﬁ.(cos%mm%}

2.8 10.D T.A 12E

13.E 14.C 15.E 16. 8B




P ———
hNR——————r

H

a, e R, p.neN’ ve p = nolmak iizere,

n

E a,=a,+a,, +a,,+....+a, dir.
k=p

ffa,e A, p,neN andp s n then:

n

E a,=a,t8,, +a,,+...+8,
kep

Ornek / Example 1:

&
Zak=a1 +32+33+a4+85+as
k=1

Ornek / Example 2:

7

28k383+34+as+a5+&7

k=3

Ornek / Exampie 3:

]
E(Bk—S) =2
k=3

Coziim / Solution:
5
E(SR-8):(3-3—8)+(3-4-—8}+{8‘5—8)
k=3

={9-8)+(12-8)+(15-8}
=1+4+7 =12

Ornek / Example 4:

b N
22‘ =?

P=1

Goztim(Solution):

4
22i=2‘+22+23+2“
i=1

=24+448+16=30

(¥) SEMBOL ILE ILGILI OZELLIKLER
PROPERTIES of SYMBOLS{ 1.}

’ n n
1 Eak = Zap =Zai =
k=1 }

2 i(ak ibk)=iak iibk
k=1 =1 k=1

[ D n
3500 S
ket k=1 k=p+1
n nLr
6 2= Dy
k=p k=ptr

Srnek / Example 5:

29:7: 9.7=863
k=t 7

Ornek / Example 6:

] 4
22k»:229<+2):2(1+ D44 2(2+2)+ 2(3+2)+ 24 +2)
k=3

k=1

=6+8+10+12=386




Grnek / Example 7: Ornek / Exampie B:

2(3k+2)=§4:((3(k—3)+2) EZK =7

K=~2 k=1 K=—5

Ma

= 28K=T) G&zﬁmlSoiutiow

k=1

=(31=7)+(3-2-7)+(3-3=7)+(3-4~7) Zak Ez{k 8)
=ty w14 245 k=5

15 15
=3 S
k=1 k=1

=2 liéﬁ—12 15

- o = 240 -180 = 60
@% ONEMLI BAZI TOPLAM FORMULLER!
SOME IMPORTANT SUMMATION FORMULAS
) n
nn+1)
1. ;21 k=
} Ornek / Example 9:
n
HKY=2x+ 1=
2 2Kk)=n{n+1
Y (@=n-p+) !

13.(2n +1 g
4. 2«2 w_»”(L}B(_Wm Céziim / Solution:

10 10
. )7z Z[f(n}}z = 2(4!12 +an+ )
5. zk?':( nn+1) r=1 st '
L 2 .
10 10 10
42n2 -+ 42:} +21
n=1 n=t n=1

k=1

nn+Hin+2
S.Zk{k gy N0 IHN+2) X )
_goar21 1011

+10
6 2
n
7. = “4.5.11
P TR— 4.5.11.7 +220 +10
- =20.77 + 230
n
n —
8. Ermz 11 =1540 + 230
- it =1770
. 2 k T
ot (k+7) n+1

n
10. Zk-k!:(nﬂ)! —1 neN*

Ornek / Exampie 10:

k~1 1 5 a
11. e = e — NT
Kl ni ne E 3( E (2k+3j+2)

K= =1} j=-2

\




Cozitm / Solution:

i i{2k+3§+2) =i i{2k+3§—9+2)

Petlfum2 pat{ j=t
: 67 .\ %
= 2{12;<+3.—2-—42) = 2{12k+21)
i=1 =l
3.4

=§2--—~2—~—+63=72+63
=135

Grnek / Exampie 11:
) =X+ 1, % =2 %X=3X=5

3
3 x-11x) =2
i=1

CézOm / Solution:

"3
Z(X‘ =) =(x, = DX, )+ (x, —Dilx, )+()<3 =~ T(x,)

inl
= (2= H(2)+ {3~ D2} + (5— DKS)
=13+42.4+3.6
=29

CARPIM SEMBOLU / MULTIPLICATION SYMBOL(TT)

Ornek / Example 12:

3
Hakz(z-z)»(2~3)=24

K 2

Grnek / Example 13:

5
H2k=22_23.24'25 - 214
k=2

\

)) CARPIM SEMBOLUNON (T1) KULLANIMI ILE iLGIL

GZELLIKLER
PROPERTIES RELATED to MULTIPLICATION SYMBOL ah

l1. ﬁak =]Lilai =f-[ap
K1 i=1 pet

o T oo-T]o. T
x=1 k=1 h=1

3 f-_[(cak)=(c:")-f—[ak '
fg=1 k=1

n [ n+r
4'[ |ak=i ]akﬂ:g ]ak-r
k=p

k=p-r Ky
n D 3
5. I ia“=I Iak-I iaii
=1 k=1 k=p+1

6. Hak:

Ornek / Example 14:

3

| GRS

ke ) )
3

[Jos =1 30252

k=

333
=318 - 81

= 54 - 81
= 4374

Ornek / Example 15:

§
[T~
k=1

Cozim / Solution:

B
Hz:za - 256
ot




> BAZI ONEMLI GCARPIM FORMULLERI
SOME IMPORTANT MULTIPLICATION FORMULAS

2. H}ogk(k+1}=]ogp(n+$)

K=p

Ornek / Example 16:
10
Hlogk{k i) =7
k=5

Gézim / Solution:

13
Htogk(iw 1)
k=5

=log. 6-log, 7 - log, 8 -log, 9 - log, 10 -log,, 11

log, 7 log, & log, 11
=log, &- log, 6 Tog,7 ~"Tog, 10

=tog, 11

K o)
3. I lr =13

Ornek / Example 17:
80
Hlogk(kﬂ) =7
k=3

Cozim / Solutlon:

80
Hlogk(kH)
k=3

=log, 4-log, 5 fog,6.........log,, 80 log,, 81

log. 4. log, 5 lc:-gS
=09, log, 4 log, 5"

log, 80 log, 81
“log,79 log, 90

=§og381mlog33 =4

- (ia-—'i _n+1
« 5%

=2

Ornek / Example 18:

i(10k-5)=?

k=1
A} -5 B)o Cy15 Dygor E)30

(YOS 2006)
Goziim / Solution:

2

2101-: 5)= 1(}Ek - 25

k=—1 k=1
=10-(~1+ 0+ 1+ 2)=(5-4)
=2.10-20
=0

Yant/ Anwers B

Ornek / Example 18

E’ . (k+3J ’

A} 1 By3 Ci9 Dy 78 E) 81

(Yds 2007)
Gézim / Solution:
& k+3 4 (81
+
0 tor — |+ } +1
;g( j Q(S+OQ(J+ Ogﬂlso]
(i._5__ _QLJ
%3132 80

-%1——}093 27=log, 3° =3

=log,

Yanit / Answer B




@1‘% DIZILER / SEQUENCES

Tamm: : N* - R, f(n) = a, bigiminde tarimh her fonksiyo-
na dizi denir.

n=1,2 3, 4 ... sayllarna karstik gelen

fi1) =2y, H2)=2a,,f(3) =a,, ..
dizinin terimierl denir. f(m) = a, reel sayisina da dizinin

fin) = a, ree! sayilanna

genel! terimi denir.
f{l)=a, {2 =a, ..., fin} = a, ise
f dizisi genel olarak (a,, a,, a3, ... &, ...) veya kisaca {a,) ile

gbsterilir.

Definition: A function which is defined in the form;

f:N* s N, fin) = a, Is called a sequence,

The real numbers f(1) = a, ... f(n) = a, which correspond to
the numbers. n= 1, 2. 3 4 ... are called the terms of the
sequence. Kn) = a, is called the general term of the
squence.

Let f1)=a, fiZl=a, ... fin) =a,.

The sequernice is dencied by (a,, ay 8y ... &, ...} in
general or it is denoted by (a,,), briefly.
Ornek 7 Exampie:

I4 N

| J;fﬁmJ dizisinin 4. terimi kagtir?

Ln® =1

. n+6
What is the fourth term of the sequence 5
wnt -1,

Goziim / Solution:

446 _ 10 _ 2
161

15 3

SERILER

{&,,) bir reel terimli dizi oimak Gzere, genel terimi,

(S} may+8,+a+ ... +a,

olan (Snj dizisi gbzonine alinirsa {{(a,), (S,)) sirall ikiiisine bir
seri denir. {a,} terimine serinin gene! terimi, {3) dizisine de
serinin kismi toplamiar dizisl adi verifir, Eder (S} bir 8
sayisina yakinsiyor ise yani; lim S, = § ise ((a,}. (S,) serisi
vakinsak ve toplami S dir. Yakinsak olmayan seriye iraksak

seti denir.

\

Za“ bir seridir ve bu seri yakinsak ise Eak = 8 dir.

n=1i L]

ey

Za-r ™ serisine geometrik sert denir,

[

irl < 1 ise seri yakinsaktir. Yakinsak bir geometrik serinin top-
lam: parga toplamian dizisinin limitine egittir.

Za-r" yakisak seri olmak Uzere

itk terimi a, = arTP, oriak farks rise

ar’

Sar-
1-r

dir.

R=p

SERIES

Provided that (a,,) is a sequence, the terms of which is real
number, let (S} be the sequence with the general term.
(S, )=ay+8y+ay+..+a,.

Then thé ordered pair ((a,), (S,+)) is cailed a series an is
called the general term of the series and (5,) is calted the
partial sum sequence of the series. If (S,) approaches a
number S, that means if lim S, = S ihen the series ((a,),
(5,1} is convergent and its sum is 8.

The series which is not convergent is called divergent.

oo

E a, /s a series. If this series is convergent then,

LER

Za L= 8. Z{awnw1 is called a ggometric series.
h=1 n=1

If irl < 1 then the series is convergent. The sum of a
geometric series is equals the iimit of the partiai sum
sequence of the series.

Let Za +" be a convergent series. If the first term

a,= a-r? and the common difference is r. Then we obiain fol-

lowing equation.

o

E ar’ =

n=p

ar”
t-r




B&iim / Chapier 18

Alighirmalar / Exercises

h¥]
1. Z(x--a)2 =7
xu=f .

Yanit / Answer : 285

Yanit / Answer : 0

Yanut / Answer : -2

i ﬁe"}?

k=10

Yant/ Answer :

3 f(x)=x4+m,

Z[f{k) - Hk=1=256 =n=7?

k=1

Yanit / Answer ;. 0

" 265

[Teeq, tn+n=2

n=2

Yanit / Answer ; 8

- T

4 Y N (2y-ax+1)=7

X=w2 y=3§

Yanit / Answer : 135

Yanit / Answer ; 2




