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یمتیراگل و ییامن عباوت : مجنپ لصف

ییامن عبات رادومن و فیرعتنآ ياه یگژیو و ییامن عبات : لوا سرد

؟دنراد رارق  ۀطباض اب عبات رادومن يور ،ریز طاقن زا کیمادک1
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؟تسا ییامن عبات کی هب طوبرم ریز ياههطباض زا کیمادک10
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هنماد و رادومن ،فیرعتنآ ياه یگژیو و یمتیراگل عبات : مود سرد
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.دیسیونب ار ریز یمتیراگل عباوت زا مادک ره هب طوبرم ۀطباض43
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.دیروآ تسدب ار  رادقم57
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 .دیسیونب ار مادک ره هب طوبرم ۀطباض .تسا هدش مسر ریز رد یمتیراگل عبات دنچ رادومن67
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.دیروآ تسدب ار  رادقم ، رگا68 f(x) = 3 − 2 ( − 5)log4
x

2
f(42)

.دیروآ تسدب ار ریز تارابع لصاح69

فلا(  

ب( 

پ( 

ت(  

log7 49
−−√5

log327
1

2

− 125log5

3log10 1000
− −−−√

.دیروآ تسدب ار  لصاح ،دنشاب  و  رگا 70 =logy 2√ 1

4
=logx 16

−−√3
4

3
logx3y

2

.دیروآ تسدب  بسحرب ار  لصاح ،دشاب  رگا71 18 = alog32log3a

.دیروآ تسدب ار  ترابع لصاح ،دشاب  ۀلداعم ياههشیر  و  رگا72 αβ− 1000x + 10 = 0x2log(α + β) − log α − log β

.دیروآ تسدب ار ریز ياهترابع لصاح73

فلا(  

ب(  

log + log + log + ⋯ + log
1

2

2

3

3

4

n

n + 1

5
(2 2+3 3)log5 log5

؟تسا ردقچ  ،دشاب  رگا74 log 2 + log 7 = c , log 3 + log 7 = b , log 2 + log 3 = alog 42

؟تسا  ربارب ییانبم هچ رد ددع نیا متیراگل ،دشاب  ربارب  يانبم رد يددع متیراگل رگا75 ab
b

3

.دیروآ تسدب ار  لصاح ،دشاب  رگا76 = Alog2 e2
−−√5

32log e√

؟تسا ردقچ  رادقم هاگنآ ،دشاب  رگا77 2 = Alog8 0٫25
− −−−√3( − 1)log4

1

A

.دیروآ تسدب ار  رادقم ،دشاب  رگا78 8 = −loga

3

4
log2

2

a

؟تسا ردقچ  رادقم ،دشاب  رگا79 a =log
3√

4

3
( + 7)log8 a3
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.دیروآ تسدب ار  ترابع لصاح ،دشاب  رگا80 log 3 + log = log3√4 (81)klog2
5

k

.دیروآ تسدب ار  رادقم ،دشاب  رگا81 =log24
x

x3xlog 1

2

؟تسا ردقچ  هاگنآ ،دشاب  رگا82 3 = xlog9 3√(1 − x)log2

.دیروآ تسدب ار  رادقم هاگنآ ،دشاب  رگا83 a =logb

3

2
alog b√ b2

.دیروآ تسدب ار  ترابع لصاح ،دنشاب  رگا84 log z = 0٫52 , y = , log x = 2٫7210
1٫03log

y x−−√

z3

.دیروآ تسدب ار ریز تارابع لصاح85

فلا(  

ب(  

پ(  

ت(  

ث(  

ج(  

چ(  

log 35 + 2 log 2 − log 200 − 2 log 77√
200 − 40log5 log5

12 + 3log6 3√ log6 12
−−√

7
(2 3+3 2)log7 log7

10
−−√ (log 32+log 8)

8
( − 3)log2 20√3 log2

log 20 + 6 log −5√6 log4 32
−−√3

؟تسا ردقچ  ترابع لصاح هاگنآ ،دشاب  رگا86 log 5 = 3xlog 128
−−−√3

؟تسا ردقچ  لصاح ،دشاب  رگا87 = A3
a

9log3 A2

؟تسا ردقچ  لصاح ،دشاب  رگا88 log 2 = klog(6 − 2 ) + 2 log(1 + )5√ 5√
؟تسا ردقچ  لصاح ،دشاب  رگا89 log 2 = alog 1٫25

.دیروآ تسدب  بسح رب ار  لصاح ،دشاب  رگا90 log 3 = b , log 2 = a125log72b, a

.دیروآ تسدب ار ریز تارابع لصاح91

فلا( 

ب( 

پ( 

ت( 

ث( 

ج( 

چ( 

ح( 

150 − 6log5 log5

log7 343
−−−√4

625 + + 0٫001log5 log2
1

64
log10

5
( 3−2)log25

6 − 3 + 4log9 81
−−√3 log2

1

8
log5

1

125

243log27

27 − 3 + 2 log0٫0001log 1

3

log7
1

49

(log5 125
−−−√ )3

.دینک تباث ار ریز ياهيواست92

abd = a + b + dlogc logc logc logc

a =logb

alogc

blogc
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= ba bloga

a × b = 1logb loga

.دیروآ تسدب ار ریز دادعا یبیرقت ریداقم ،دشاب  و  رگا93 log 2 = 0٫3log 3 = 0٫48

log 12

log0٫75

log 5√

log
25

18

log 6√3

log
27
−−√

5√4

یمتیراگل تلاداعمان و تلاداعم

.دیروآ تسدب ار  رادقم ،دشاب  رگا94 ( + 4) = 1 + 5logx x2 logxxlog2

.دیروآ تسدب ار  رادقم  ، و  ۀلداعم ود زا95 x + y = 2log3 log3+ = 46x2 y2(x + y)log4

.دینک لح ار ریز یمتیراگل تلاداعم96

فلا(  

ب(  

پ(  

ت(  

ث(  

( − 24) = 5xlog9 x2 log9

( − 1) = 1 + (x + 9)log3 x2 log3

( − 2x) = 2logx x3

{ log x = log 2 + log y

× = 42
x

8
y

{ log y = 2 log 3 + log x

× = 12
x−7

4
x+y

.دینک لح ار  یمتیراگل ۀلداعم97 lo x + lo (x − 2) = 3g2 g2

.دینک مسر ار  ۀطباض اب عبات رادومن98 y = xlog 1

3

.دیروآ تسدب ار  رادقم ،دشاب  رگا99 log( − x + 1) + log(x + 1) = 1x2xlog3

.دیبایب ار  رادقم  یمتیراگل ۀلداعم زا100 (2 + 1) − (x + 2) = 1log3 x2 log3(2x − 1)log8

.دیبایب ار  رادقم ،دشاب  رگا101 log + log(x + 1) = 1
2

x
xlog8

.دیروآ تسدب ار  رادقم ،دشاب  رگا102 (5x + 1) + x = 2log2 log1
4

x
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؟تسا ردقچ  ۀیاپ رد ددع نیا سوکعم متیراگل ،دشاب  ربارب  ۀیاپ رد يددع متیراگل رگا103 9
3

2
3

.دینک لح ار ریز یمتیراگل تلاداعم104

فلا(  

ب(  

پ(  

x + (x − 2) = 3log2 log2

2 log + log(2x − 3) − log 49 = 02x + 3
− −−−−−√ 1

2

{ →
1 + log = log yx + 1

− −−−−√

4 =2√ 4
x

⎧
⎩⎨
⎪
⎪

log 10 + log = log yx + 1
− −−−−√

× =2
2

2

1

2 2
2x

.دینک لح ار ریز یمتیراگل تلاداعم105

فلا(  

ب(  

پ(  

ت(  

ث(  

ج(  

چ(  

( + x) = 6logx x2 logx

+ 7x + 7 = 0log9x2

( + 3x − 6) = 3logx x3

+ 2 x = 1log8(x + 1)3 log4

(x − 2) + (x + 2) = 1log12 log12

log 3x − log 4 = log(7 − x)

+ = xlog3 3√ log5 5√ 1

2
log2

.دینک لح ار ریز یمتیراگل تلاداعم106

فلا(   

ب(   

پ(   

ت(   

ث(   

ج(   

چ(  

ح(  

(x + 6) = (2x − 8)log5 log5

(x + 6) + (x + 2) = 1log5 log5

(x + 2) = 8log4 log4

log(x + 1) − log(x − 3) = 3

(2x + 1) = 3log2

log(2x) − log(x − 3) = 1

x = 64log
2√ log2

(x − 2) =log7
1

2

.دینک لح ار ریز یمتیراگل تلاداعم107

( − 2) = plog3 p2 log3

(x + 1) + (x − 1) = 1log5 log5

3 a − 5 = 25log4 log4 log4

( − 21) = −2log 1

10

x2

.دینک لح ار ریز یمتیراگل تلاداعم108

x = 3log5
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(2x + 1) = 3log2

(x + 1) + (x + 4) = 2log2 log2

243 = 2x + 1log3

(x − 1) = 4log3

log(2x) − log(x − 3) = 1

2 (x − 1) = 3log4

.دینک مسر ار ریز عباوت زا کیی ره رادومن  و هنیرق ،لاقتنا شور زا هدافتسا اب109 ⋯

y = log(x − 2)

y = −1log(x+1)
3

y = +3logx
1

5

y = − log(x+2)
2

y = log(−x)
1

3

 .دینک لح ار ریز یمتیراگل و ییامن تلاداعم110

=3
x−2 1

27
x

log(x + 3) + log x = 1

.دینک لح ار لباقم ۀلداعم111

log(x + 2) = 3 log 2 − log(x − 5)

 .دیروآ تسد هب ار )ب( ترابع لصاح و دینک لح ار )فلا( ۀلداعم112

(x + 6) + (x + 2) = فلا1 ) log5 log5

4 + 2 6 (ب= log12 log12
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متیراگل رادقم یبیرقت هبساحم

.دیروآ تسد هب  و  بسحرب ار  رادقم هاگنآ دنشاب  و  رگا113 log 2 = mlog 3 = nlog
27
−−√

16
mn

.دینک هبساحم ار  یبیرقت رادقم تروص نیا رد ، رگا114 log2 ≅0٫301log125

.دیروآ تسد هب ار  رادقم دنشاب  و  رگا115 log 2 ≅03log 3 ≅0٫5log 30
−−√

.دیروآ تسدهب ار  یبیرقت رادقم ،دنشاب  و  رگا116 log 2 ≃ 0٫3log 3 ≃ 0٫5log 12
2

−−−√3

.دیروآ تسد هب ار  یبیرقت رادقم ،دنشاب  و  رگا117 log 2 ≃ 0٫3log 3 ≃ 0٫5log
3

4

−−√3
.دیروآ تسد هب ار  یبیرقت رادقم .دشاب  رگا118 log 2 ≈ 0٫3log 400

.دیبایب ار  لصاح هاگنآ  و  رگا119 log 2 ≈ 0٫3log 3 ≈ 0٫48log 12

یمتیراگل و ییامن عباوت ياهرادومن مسریمتیراگل و ییامن عباوت ياهدربراک و اهرادومن : موس سرد

.دیروآ تسدب ار  و  .تسا هدش مسر  ۀطباض اب عبات رادومن وربور تاصتخم هاگتسد رد120 y = a + 2
(x−b)

ab

درب و هنماد و دینک مسر ار  و  ياهعبات رادومن121

.دینک صخشم ار کیره

y = 3 − , y = − 2, y = , y = + 1, y =2
x

2
(x−2)

2
(x+3)

2
x

2
x

y = − 42
−x

.دینک صخشم ار ریز ياهترابع یتسردان ای یتسرد122

.دراد رارق  هطباض اب عبات رادومن يور  هطقن ( , )
1

2
5√y = 5

x

.دیروآ تسد هب ار  و  ریداقم .تسا هدش مسر  ۀطباض اب عبات رادومن لباقم تاصتخم هاگتسد رد123

  

y = a + (x + b)log2ab

.دیروآ تسد هب ار  و  ریداقم .درذگیم  عبات رادومن124 (0, − ), (2, 8) f(x) = + b
8

9
طاقن زا 3

ax−2
ab

)دینک مسر ار لاقتنا لحارم( .دینک مسر ار  عبات رادومن125 y = − (x − 2)log3

.دیروآ تسد هب ار  و  ریاقم .درذگیم  و  ۀطقن ود زا  ۀطباض اب ییامن عبات رادومن126 f(x) = a × − 5bx(1, 7)(−1, − )
17

4
ab

13

یر
ا
ض
ی ی
زا

هد
 م
ف
ص
پ ل
ن
ج



.دنراد قلعت اهرادومن زا کیمادک هب اههطباض زا کیمادک127

1-

1

1-

2-

3-

0

2

4-

5-

6-

2-3-4-5-6- 1 2
x

y
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1
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2-
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01-

2

3

x

y

1

1
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-

2-
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01-

2
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x

y

)فلا()ب()پ(

x

y

1

2

3

4

5

6

7
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x

y

1
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7
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x

y

11- 2 3 4 5 6 7 8

1

1-

2-

-

0

2

3

-4

-5

3

)ت()ث()ج(

1) y = (x − 1)log3

4) y = x − 1log3

2) y = + 13
x

5) y = 1 − xlog3

3) y = 1 − 3
x

6) y = 3
(x−2)

.دینک مسر  ةزاب رد ار  ۀطباض اب عبات رادومن128 y = − 14
x[−2, 2]

. مینکیم ضرف129

.دیروآ تسدب ار  )فلا

؟تسا ردقچ  رادقم ،دشاب  رگا )ب

g(x) = + 24
x

g(−1)

g(x) = 66x

.دنکیم عطق  ضرع هب ياهطقن رد ار اهضرع روحم و  لوط هب ياهطقن رد ار اه روحم ، ۀطباض اب عبات130

.دینک هبساحم ار  سپس و هدروآ تسدب ار عبات ۀطباض

f(x) = − (x + b) + clog2x−2−1

f(4)

ار دیدج عبات يهطباض .میهدیم لاقتنا پچ تمس هب دحاو  ار نآ سپس و هدرک هنیرق اه روحم هب تبسن ادتبا ار  عبات رادومن131

.دیسیونب

y = log xy5

.دیسیونب ار دیدج عبات ۀطباض .میهدیم لاقتنا لااب تمس هب دحاو  و تسار تمس هب دحاو  ار  عبات رادومن132 y = log x43

و  ياهعبات رادومن133

.دینک صخشم ار کیره درب و هنماد و دینک مسر ار 

y = 3 − x, y = (−x) + 2, y = (x + 5) + 2, y = (x − 3), y = xlog2 log2 log2 log2 log2

y = (x + 3) − 2log2

.دیسیونب تاصتخم ياهروحم ار  عبات رادومن یقلات طاقن134 y = 1 − 3
x+2

ۀطباض .دنکیم عطق  ضرع هب ياهطقن رد ار اهضرع روحم و  لوط هب ياهطقن رد ار اه روحم ، ۀطباض اب عبات135

.دیروآ تسدب ار  سپس و هدروآ تسدب ار عبات

f(x) = + c2
−(x+b)

x−1−4

f(−2)

.دیسیونب ار دیدج عبات ۀطباض .میهدیم لاقتنا لااب تمس هب دحاو  و تسار تمس هب دحاو  ار  عبات رادومن136 y = ( + 3
1

2
)x24

.دیسیونب ار دیدج عبات ۀطباض .میهدیم لاقتنا نییاپ تمس هب دحاو  و پچ تمس هب دحاو  ار  عبات رادومن137 y = 2
x

32

:دنک روبع  هطقن زا  ۀطباض اب عبات رادومن رگا138 f(x) = −1logx
a(9, 1)

.دیروآ تسد هب ار  رادقم a
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.دینک مسر ار عبات رادومن

یمتیراگل و ییامن عباوت دربراک

هدش دازآ يژرنا  و رتشیر بسحرب هزرلنیمز یگرزب  نآ رد هک دیآیم تسدب  ۀطبار زا هزرلنیمز یگرزب139

.دینک هبساحم ار ریز ياههلزلز زا کیره رد هدش دازآ يژرنا رادقم .تسا گرِا بسحرب

یلیش لوئام رد رتشیر  تدش هب  هیروف  زور ۀلزلز )فلا

.يزنودنا يارتاموس رد رتشیر  تدش هب  ربماسد  زور ۀلزلز )ب

)خیرات رد هدش تبث ۀلزلز نیرتگرزب( .یلیش ایویدلاو رد رتشیر  تدش هب  یم  زور ۀلزلز )پ

log E = 11٫8 + 1٫5MME

2720108٫8

2620049٫1

2219609٫6

 .دوشیم هبساحم  ۀطبار زا لبیسد بسح رب ادص تدش140

 ؟تشاد میهاوخ ادص تدش لبیسد دنچ ،دشاب عبرم رتم رد تاو  توص تدش رگا

D = 10 log
I

I0
( = watt/ )I0 10

−12
m2

2 × 10
−10(log 2 ≃ 0٫3010)

لاس  تشذگ زا دعب ار رهش تیعمج هک دیسیونب یعبات ،دشاب  هیلوا تیعمج رگا .دباییم شیازفا دصرد  لاسره رهش کی تیعمج141

.دهدیم شیامن

4100٫000t

؟تسا هدوب رتشیر دنچ هلزلز نیا یگرزب .تسا هدش دازآ يژرنا  ،هاشنامرک هلگزا  نابآ  زور ۀلزلز رد142 211396Erg10
22٫6

:تسبولطم دشاب تعاس بسحرب نامز ةدنهد ناشن  هک دیآ تسدب  لومرف زا هنومن کی رد دوجوم يرتکاب دادعت رگا143

اهيرتکاب ۀیلوا دادعت )فلا

تعاس  زا سپ اهيرتکاب دادعت )ب

؟میراد يرتکاب  تعاس دنچ زا سپ )پ

P(t) = 600 × 2
t

2t

8

76800

؟تسا ردقچ نآ موینوردیه نوی تظلغ ،دشاب  ربارب لولحم کی  رگا144 PH2

.تسا رتیل رب لوم بسح رب  موینوردیه نوی تظلغ ، نآ رد هک دیآیم تسدب  ۀطبار زا لولحم کی 145

؟تسا ردقچ لولحم  ،دشاب  رگا

PHPH = − log[ ]H +[ ]H +( )H +

[ ] =H + 10
−3 mol

LPH
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1

فلا(  درادن رارق رادومن يور  ۀطقن

ب(     درادن رارق رادومن يور  ۀطقن

پ(      دراد رارق رادومن يور     ۀطقن

ت(     درادن رارق رادومن يور   ۀطقن

ث(   دراد رارق رادومن يور   ۀطقن

ج(   دراد رارق رادومن يور  ۀطقن

 اریز تسا حیحص هرازگ – فلا2

.تسا   ۀطقن اه روحم اب رادومن عطاقت لحم و  اریز تسین حیحص هرازگ – ب

.تسا یقیقح دادعا ای  عبات ود ره ۀنماد اریز تسا حیحص هرازگ – پ

.درادن عطاقت لحم اه روحم اب ییامن عبات اریز تسین حیحص هرازگ – ت

3

4

5

a
a

2

2 -1

a +2

a2 -1
a +2

-

∞

-
-

+

+
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+
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−−√ )6 3

−−√ )4 3

1

2 )6 3

1

3 )4 3
3

3
2

f(6) − f(4) = 18

÷ → =

⎧
⎩⎨
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⎪⎪
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2
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b

3

2
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3

2

→ = 8 → = → = 2 → ,b

3

2 b

3

2 2
3

b

1

2 b = 4 a = 3
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1
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3

2
)x
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y = 2 − 3x + 1x2

y = x3

y = (0٫1)x

→ y = 0 → − 16 = 0 → = 162
x+2

2
−−√ 2

x+2
2
−−√x

→ = × → = → x + 2 = 4٫5 →2
x+2

2
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2
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( , , (0٫5 → ( , ( , ( → 0 < < 1, < 3 <
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1
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1
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6
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6
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x

16
2

(24)x

(24)2

(2x )4

(22)4

6
4

4
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5
4

×5
−6

2
7

5
10

2
10

5

2
)10

× × = × =3
−4

6
9

2
−4

6
−4

6
9

6
5

17

یر
ا
ض
ی ی
زا

هد
 م
ف
ص
پ ل
ن
ج



پ( 

ت( 

ث( 

ج( 

15

16
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× (0٫53
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12 3

4
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× (3
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2
)−2

×2
12 34
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×3
4

2
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×2
4

3
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×3
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2
2

2
2

= = =
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4
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3
9

−1

(0٫008 ×)−2 15
−2
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4

5
2)3 3

2)−1

( × (5 × 3
1

125
)−2 )−2

× ×5
4

5
6

3
−2
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6

5
−2

3
−2

5
6
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9

7
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3

7
)−6
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−8
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9

7
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3
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2
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−6

3
6

2
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2
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6
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3
3

−8
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3
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×4
3

3
−8

×3
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35

×4
3

3
−8
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4
5

1

4
2

4
−2

{ ÷ ,
A(2, 6) → f(2) = 6 → a − 3 = 6 → a = 9b2 b2

B(1,0) → f(1) = 0 → ab − 3 = 0 → ab = 3
b = 3 a = 1

→ → f(−1) = − 3 = − 3 = →f(x) = − 33
x

3
−1 1

3

1 − 27

3
f(−1) =

−26

3

{ → {f(0) = −3 → a × + b = −32
0

f(2) = 3 → a × + b = 32
2

a + b = −3

4a + b = 3

{ +
−a − = 3b

4a + = 3b
– ––––––––––––––––

3a = 6 → , →a = 2 b = −5 f(x) = 2 × − 52
x

{ → {f(1) = −1 → a × + b = −13
1

f(2) = 1 → a × + b = 13
2

3a + b = −1

9a + b = 1

+{ −3a − b = 1

9a + b = 1
– ––––––––––––––

6a = 2 → ,a =
1

3
b = −2

→ f(x) = × − 2 → f(x) = − 2 →
1

3
3

x
3

x−1
f(x) = − 23

x−1
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3
2

3
x

3
x

3
x+1

3
1

3
x

3
x
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x

3
x

3
x

3
x

3
x

→ f(x + 2) − 2f(x + 1) = 3f(x)

⎧

⎩
⎨
⎪⎪⎪⎪⎪⎪
⎪⎪⎪⎪⎪⎪

f(−2) = → = a → = × → = → 16 = {3

32

3

32
b−2 3

32

3

2
b−2 2

32
b−2 b2

b = 4

b = −4 غ

f(0) = → = a →
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2

3
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2
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3

2
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2

3

2
4

3

2
3

2
2
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3

2
3

2
2
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2
f( ) = 12

3

2

f(4) = , f(6) = → = 9 → = → =a4 a6 a4 a6
1

9
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1

9⎧
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⎪⎪⎪⎪⎪
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3
)−2

1

3
)−3 3

2
3
3
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1
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غ → f(−2) + f(−3) = 36
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4
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)−1
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3
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x
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3
3

x = 3

= → { → +5
2x+3y

7
x+y+1 2x + 3y = 0

x + y + 1 = 0

⎧
⎩⎨
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2
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3

2

= 2 × × → ( = 2 × ( ×8
2x

4
x+1

2
2x−1

2
3)2x 2

2)x+1 2
2x−1

→ = 2 × × → = → 6x = 4x + 2 → 6x − 4x = 2 → 2x = 2 →2
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→ 3 = −1 + 4x → 3 − 4x + 1 = 0 → (x − 1)(3x − 1) = 0x2 x2

⎧
⎩⎨
⎪⎪⎪
⎪⎪⎪
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3
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3
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3
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2
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5
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x = −3
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25

7
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= ⇒ −8x + 4 = 5 − 5x ⇒ x =2
−8x+4

2
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3

( − 1) − (x + 3) = 1 ⇒ ( ) = 1 ⇒ = 3log3 x2 log3 log3
− 1x2
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− 1x2

x + 3

⇒ − 3x − 10 = 0 ⇒ {x2
x = 5

x = −2

( − 1) = (3) + (x + 3) ⇒ ( − 1) = (3x + 9)log3 x2 log3 log3 log3 x2 log3

⇒ − 1 = 3x + 9 ⇒ − 3x − 10 = 0 ⇒ {x2 x2
x = 5

x = −2

= →⇒ 4x + 8 = −6 ⇒ x = −2
4x+8

2
−6 7

2

= → = ⇒ 2x − 1 = −3 ⇒ x = −13
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3
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2
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f(2) = 2 → 2 = 2 → = 2 → ,loga a2 a = 2
−−√ a = − 2

−−√ غ

f( ) = −4 → −4 = → = → =
1

2
loga

1

2
a−4

1

2

1

a4

1

2

→ = 2 → , a = −a4 a = 2
−−√4 2

−−√4

log 5 = log( ) = log 10 − log 2 = 1 − a
10

2

log 18 = log( × 2) = log + log 2 = 2 log 3 + log 2 = 2b + a3
2

3
2

log 1٫5 = log( ) = log 3 − log 2 = b − a
3

2

log 75 = log(3 × ) = log 3 + log = log 3 + 2 log 5 = 3 + 2(1 − a) = 5 − 2a5
2

5
2

log 42 = log(2 × 3 × 7) = log 2 + log 3 + log 7 = a + b + c

log = log( ) = log + log 2 − log − log 5
98

45

× 27
2

× 53
2

7
2

3
2

= 2 log 7 + log 2 − 2 log 3 − log 5 = 2c + a − 2b − (1 − a) = 2a − 2b + 2c − 1

log = log = log (3 × 7 × 10 = log(3 × 7 × 10)210
− −−√ 3 × 7 × 10

− −−−−−−−−√ )
1

2
1

2

= (log 3 + log 7 + log 10) = (b + c + 1)
1

2

1

2

log = log( ) = log (5 × 7 − log( × 3)
35
−−√3
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5 × 7
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2

)
1
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2

= log( × ) − log( × 3) = log + log − log − log 35

1

3 7

1
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2

5

1

3 7
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3
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1

3

log(135 ) = log( × 5 × ) = log( × 5 × × )56
−−√4 3
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3
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1

4
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2
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4 7

1

4
3

4

1
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1
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1
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1
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→
⎧
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f(1) = 1 → (1 + b) = 1 → 1 + b = a →loga a = 4
f(x) = (x + 3)log4

f(x) =→ (x + b)loga⎧
⎩⎨
⎪⎪⎪
⎪⎪⎪

f(3) = 0 → (3 + b) = 0 → 3 + b = 1 →loga b = −2

f(5) = −1 → (5 + b) = −1 → 5 + b = → 5 − 2 = → 3 = →loga a−1
1

a

1

a
a =

1

3

→ f(x) = (x − 2)log 1

3
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44

45

46

47

فلا( 

ب( 

پ( 

ت( 

48

49

اه روحم اب یقلات لحم 

50

51

f(9) = 1٫5 → (9 − 1) = 1٫5 → 8 = → = ( → 2 = →loga a

3

2 2
3

a

1

2 )3 a

1

2 a = 4

→ y = (x − 1) → = x − 1 → x = + 1 → (y) = + 1 →log4 4
y

4
y

f −1 4
y (x) = + 1f −1 4

x

(0, 1) ∈ f → f(0) = 1 → − a = 1 → −a = →log4 4
1

a = −4

→ f(x) = (x + 4) →log4

⎧
⎩⎨
⎪⎪
⎪⎪

x + 4 > 0 → x > −4 → = (−4, +∞)Df

4 > 0 ✓
4 ≠ 1 ✓

(4, 3) ∈ → (3, 4) ∈ f → f(3) = 4f −1

→ 3a + 1 = 4 → 3a + 1 = → 3a + 1 = 16 → 3a = 16 − 1 →log2 2
4

a = 5

y = (2x + 6)logx

= (0, +∞) − {1}
⎧
⎩⎨
⎪
⎪
2x + 6 > 0 → 2x > −6 → x > −3

x > 0

x ≠ 1

⎫
⎭⎬
⎪
⎪ − →−−

کارتشا

Df

f(x) = (12 − 2x)log(x−1)

= (1, 6) − {2}
⎧
⎩⎨
⎪
⎪
12 − 2x > 0 → 12 > 2x → 6 > x

x − 1 > 0 → x > 1

x − 1 ≠ 1 → x ≠ 2

⎫
⎭⎬
⎪
⎪ − →−−

کارتشا

Df

f(x) = (25 − )log(x−2) x2

= (2, 5) − {3}
⎧
⎩⎨
⎪
⎪
25 − > 0 → −5 < x < 5x2

x − 2 > 0 → x > 2

x − 2 ≠ 1 → x ≠ 3

⎫
⎭⎬
⎪
⎪ − →−−

کارتشا

Df

f(x) = ( − 16)log(x−5) x2

= (5, +∞) − {6}
⎧
⎩⎨
⎪
⎪

− 16 > 0 → x < −4x2 اي 4 < x

x − 5 > 0 → 5 < x

x − 5 ≠ 1 → x ≠ 6

⎫
⎭⎬
⎪
⎪ − →−−

کارتشا

Df

f(125) = −3 → 125 = −3 → 125 = → = → ( = →loga a−3 5
3

a−3
1

5
)−3 a−3 a =

1

5

→ f(x) = x → f( ) = ( ) = = = → f( ) =log 1

5

5
−−√

25
log 1

5

5
−−√

25
log 1

5

5

1

2

5
2

log 1

5

5
−
3

2 log 1

5

( )
1

5

3

2
5
−−√

25

3

2

→ y = 0 → 2 − (x + 4) = 0 → (x + 4) = 2 → x + 4 = → x + 4 = 9 →log3 log3 3
2

x = 5x

{ → 7y − = 12 → − 7y + 12 = 0
x = 2 → x =logy y2

7y − x = 12
y2 y2

(y − 3)(y − 4) = 0
⎧
⎩⎨

y − 3 = 0 → ,y = 3 x = 9

y − 4 = 0 → ,y = 4 x = 16
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52

53

54

55

56

57

فلا( 

ب( 

پ( 

ت( 

58

فلا( 

ب( 

پ( 

ت( 

ث( 

59

فلا(                                    ب(  

پ(                     ت( 

→
x = → x = → x = ( →log128

1

7
128

1

7 2
7)

1

7 x = 2

y = → y = → y = ( →log125
1

3
125

1

3 5
3)

1

3 y = 5

y − x = 3

x = → x = → x = ( → x = → → = →log8
4

3
8

4

3 2
3)

4

3 2
4

x = 16 x−−√ 16
−−√ = 4x−−√

f(2 ) = ((2 + 3) = (24 + 3) = 27 = 3 →6
−−√ log3 6

−−√ )2 log3 log3 f(2 ) = 36
−−√

= 2 → ( = → = → 2a = →4
a

2
−−√ 2

2)a 2

3

2 2
2a

2

3

2
3

2
a =

3

4

→ (4a + 1) = (4 × + 1) = (3 + 1) = 4 = 1 →log4 log4
3

4
log4 log4 4a + 1 = 1log4

125 = → 125 = → = ( → 5 = → 5 = →logx

3

2
x

3

2 5
3

x

1

2 )3 x

1

2 x−−√ x = 25

x = → x = → x = ( → x = →log16
1

8
16

1

8 2
4)

1

8 2

1

2 x = 2
−−√

64 = 2x − 4 → 64 = → =log2 2
2x−4

2
6

2
2x−4

→ 6 = 2x − 4 → 6 + 4 = 2x → 10 = 2x → x = 5

x = → x = → x = ( → x = →log16
5

4
16

5

4 2
4)

5

4 2
5

x = 32

(4x + 3) = 3 → 4x + 3 = → 4x + 3 = 27 → 4x = 24 →log3 3
3

x = 6

( + 2x − 8) = 2 → + 2x − 8 = → 2x = 8 = 0 →logx x2 x2 x2 x = 4

20 → 9 < 20 < 27 → 2 < 20 < 3log3 log3 log3 log3 log3

40 → 64 < 40 < 16 → −3 < 40 < −2log 1

4

log 1

4

log 1

4

log 1

4

log 1

4

100 → 128 < 100 < 64 → −7 < 100 < −6log 1

2

log 1

2

log 1

2

log 1

2

log 1

2

8 → 3 < 8 < 9 → 3 < 8 < 4log
3√ log

3√ 3
−−√ log

3√ log
3√ log

3√

60 → 81 < 60 < 27 → −4 < 60 < −3log 1

3

log 1

3

log 1

3

log 1

3

log 1

3

2 = → (128 = 2log128
1

7
)
1

727 = −3 → ( = 27log 1

3

1

3
)−3

81 = → (27 = 81log27
4

3
)
4

31000 = → (100 = 1000log100
3

2
)
3

2
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ث(                                                   ج( 

60

فلا(            ب( 

پ(          ت( 

ث(              ج( 

61

62

63

.دنتسین ربارب اههنماد اریز .ریخ64

اه روحم هب تبسن هنیرق سپس و  عبات تسار هب دحاو  لاقتنا 65

66

3 = → (9 = 3log9
1

2
)
1

2729 = 6 → = 729log3 3
6

= → = −38
−3 1

512
log8

1

512
( = → = 2
1

3
)2

1

9
log 1

3

1

9

(64 = → = −)
−
1

2
1

8
log64

1

8

1

2
( = 32 → 32 = −5
1

2
)−5 log 1

2

(81 = 3 → 3 =)
1

4 log81
1

4
= 243 → 243 = 53

5 log3

3 = 8 ⇒ = 8 ⇒ a = 2loga a3

= (−2, +∞)Df

= R − {0} = (0, +∞)Df Dg

3y = xlog2x

log x = log 10 + log ( − log 60 = log 10 + log 3 − log 60 = log3
−−√ )2

3 × 10

60
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67

68

69

فلا(  

ب(  

پ( 

ت(  

70

71

72

73

فلا(  

ب(  

→ log x = log →
1

2
x =

1

2

→ x = = = − 2 →log2 log2
1

2
log22

−1 log2 x = −1log2

2) y = xlog2

4) y = xlog3

6) y = xlog5

1) y = xlog 1

2

3) y = xlog 1

5

5) y = xlog 1

3

f(42) = 3 − 2 ( − 5) = 3 − 2 (21 − 5) = 3 − 2 16log4
42

2
log4 log4

= 3 − 2 = 3 − 2 × 2 4 = 3 − 4 = −1log44
2 log4

= = 7 =log7 49
−−√5 log77

2

5
2

5
log7

2

5

= = 3 =log327
1

2 log33
3

2
3

2
log3

3

2

− 125 = − = −3 5 = −3log5 log55
3 log5

3 = 3 = 3 × 10 =log10 1000
− −−−√ log1010

3

2
3

2
log10

9

2

= → y = 4 → y = ( →logy 2
−−√ 1

4
log

2√ 2
−−√ )4 y = 4

= → x = → x = ( → x = →logx 16
−−√3 4

3
log

16√3
3

4
16

1

3 )
3

4 16

1

4 x = 2

→ = = = 2 = →log
x3

y2 log
23
4
2 log

23
2
4 4

3
log2

4

3
=log

x3
y2

4

3

18 = ( × 2) = + 2 = 2 3 + 2 = 2 + 2log3 log3 3
2 log33

2 log3 log3 log3 log3

→ 2 + 2 = a →log3 2 = a − 2log3

α + β = − = − → , αβ = = →
b

a

−1000

1
α + β = 1000

c

a

10

1
αβ = 10

log(α + β) − log α − log β = log(α + β) − (log α + log β) = log(α + β) − log(αβ)

= log( ) = log( ) = log 100 = 2
α + β

αβ

1000

10

log + log + log + ⋯ + log = log( × × × ⋯ × × )
1

2

2

3

3

4

n

n + 1

1

2

2

3

3

4

n − 1

n

n

n + 1

= log( ) = log (n + 1 = − log(n + 1)
1

n + 1
)−1

= = = = 1085
(2 2+3 3)log5 log5 5

( + )log52
2 log53

3

5
( 4+ 27)log5 log5 5

108log5
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74

75

76

77

78

79

80

a + b + c = 2(log 2 + log 3 + log 7) → a + b + c = 2 log(2 × 3 × 7)

→ a + b + c = 2 log 42 → log 42 =
a + b + c

2

x = b → , x = → x =loga x = ab logy

b

3
y

b

3

→ = ( → y = → y = →x

3

b y

b

3 )
3

b x

3

b ( )ab

3

b y = a3

= A → = → = → ( = (log2 e2
−−√5 e2

−−√5 2
A

e

2

5 2
A

e

2

5 )
5

2 2
A)

5

2

→ → = ( → =e = 2

5A

2 e√ 2

5A

2 )
1

2 e√ 2

5A

4

→ 32 = = 2 = 2 = →log e√ log

2

5A

4

2
5

5

1

5A

4

log2
4

A
log2

4

A
32 =log e√

4

A

2 = 2 = 2( = 2( ) =log8 0٫25
− −−−√3 log

23
( )
1

4

1

3
log

23
2

−2)
1

3 log
23

2
−
2

3 log
23
2

1

3

= 2 = →

1

3

3

1

log2
1

9
A =

1

9

→ ( − 1) = ( − 1) = (9 − 1) = 8 =log4
1

A
log4

1

1

9

log4 log4 log
22
2
3

= 2 = →
3

2
log2

3

2
( − 1) =log4
1

A

3

2

8 = − → = 8 → = → ( = ( → a = →loga

3

4
a

−
3

4 a
−
3

4 2
3

a
−
3

4 )
−
4

3 2
3)

−
4

3 2
−4

a =
1

16

→ = ( ) = 32 = = 5 2 = 5 →log2
2

a
log2

2

1

16

log2 log22
5 log2 = 5log2

2

a

a = → a = ( → = (( → =log
3√

4

3
3
−−√ )

4

3 a3 3
−−√ )

4

3 )3 a3 3
−−√ 4

→ → ( + 7) = (9 + 7) = 16= 9a3 log8 a3 log8 log8

= = 2 = →log
23
2
4 4

3
log2

4

3
( + 7) =log8 a3

4

3

log 3 + log = log → log 3 + log = log3
−−√4 (81)k

3

1

4 ( )3
4 k

→ log = log → = 4k →3

5

4 3
4k 5

4
= 16

5

k
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81

82

83

84

85

فلا( 

ب(  

پ(  

ت(  

ث(  

ج(  

چ(  

= 16 = = 4 2 = 4 →log2
5

k
log2 log22

4 log2 = 4log2
5

k

= = 2x 2 = 2x → 2x = → − 2x = 0log24
x log22

2x log2 x3 x3

→ x( − 2) = 0x2

⎧

⎩
⎨
⎪⎪⎪⎪⎪
⎪⎪⎪⎪⎪

x = 0

− 2 = 0 → = 2x2 x2

⎧
⎩⎨
⎪⎪
⎪⎪

x = 2
−−√

x = − 2
−−√

x = = = = − →log 1

2

log 1

2

2
−−√ log

2−12

1

2

1

2

−1
log2

2

1

2
x = −log 1

2

1

2

3 = = 3 = →log9 3
−−√ log

32
3

3

2

3

2

2

1

log3
3

4
x =

3

4

→ (1 − x) = (1 − ) = = = −2 2 →log2 log2
3

4
log2

1

4
log22

−2 log2 (1 − x) = −2log2

a = a = a = 2 a = 2( a + )log b√ b2 log

b

1

2

b2
1

1

2

logb b2 logb b2 logb logbb
2

= 2( a + 2 b) = 2( + 2) = 3 + 4 = 7logb logb

3

2

log = log y + log − log = log y + log x − 3 log z
y x−−√

z3
x−−√ z3

1

2

= log + (2٫72) − 3(0٫52) = 1٫03 log 10 + 1٫36 − 1٫56 = 1٫03 + 1٫36 − 1٫56 = 0٫8310
1٫03 1

2

log 35 + 2 log 2 − log 200 − 2 log 7 = log 35 + log (2 − log 200 − log7
−−√ 7

−−√ )2 7
2

= log 35 + log 28 − log 200 − log 49 = log = log = log = −1 log 10 = −1
35 × 28

200 × 49

1

10
10

−1

200 − 40 = ( ) = 5 = 1log5 log5 log5
200

40
log5

12 + 3 = (12 × 3 ) = (36 × )log6 3
−−√ log6 12

−−√ log6 3
−−√ 12

−−√ log6 36
−−√

= (36 × 6) = = 3 6 = 3log6 log66
3 log6

= = = = 727
(2 3+3 2)log7 log7 7

( + )log73
2 log72

3

7
( 9+ 8)log7 log7 7

( 72)log7

= ( = = = = = 1610
−−√ (log 32+log 8)

10

1

2 )(log 256) 10
( log 256)
1

2 10
log 256

1

2
10

log 256√
10

log 16

= = = = =8
( − 3)log2 20√3 log2 ( )2

3 ( )log2

20√3
3 2

3log2

20√3
3 2

(log2

20√3
3

)3

2
log2

20

27
20

27

log 20 + 6 log − = log 20 + log ( −5
−−√6 log4 32

−−√3 5
−−√6 )6 log

22
2

5

3
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86

87

88

89

90

91

فلا(  

ب(  

پ(  

ت(  

ث(  

ج(  

چ(  

= log 20 + log 5 − ( ) 2 = log 100 − 2 = 2 − =

5

3

2

1

log2
5

6
log2

5

6

7

6

log 2 = log = log 10 − log 5 = 1 − 3x → log = log = log
10

5
128
− −−√3 2

7
−−√3 2

7

3

= log 2 = (1 − 3x) = − 7x
7

3

7

3

7

3

A = → = ( =3
a

A2 3
a)2 3

2a

9 = ( × ) = = (2 + 2a) 3 = 2 + 2alog3 A2 log3 3
2

3
2a log33

2+2a log3

log(6 − 2 ) + 2 log(1 + ) = log(6 − 2 ) + log (1 +5
−−√ 5

−−√ 5
−−√ 5

−−√ )2

= log(6 − 2 ) + log(1 + 2 + 5) = log(6 − 2 ) + log(6 + 2 )5
−−√ 5

−−√ 5
−−√ 5

−−√
= log((6 − 2 )(6 + 2 )) = log(36 − 20) = log 16 = log = 4 log 2 = 4k5

−−√ 5
−−√ 2

4

log 1٫25 = log = log 125 − log 100 = log − log
125

100
5
3

10
2

= 3 log 5 − 2 log 10 = 3(1 − a) − 2(1) = 1 − 3a

log 5 = log = log 10 − log 2 → log 5 = 1 − a
10

2

125 = = = = = =log72
log 125

log 72

log 53

log( × )2
3

3
2

3 log 5

log + log2
3

3
2

3 log 5

3 log 2 + 2 log 3

3(1 − a)

3a + 2b

3 − 3a

3a + 2b

150 − 6 = = 25 = = 2 5 = 2log5 log5 log5
150

6
log5 log55

2 log5

= = = 7 =log7 343
− −−√4 log7 7

3
−−√4 log77

3

4
3

4
log7

3

4

625 + + 0٫001 = + +log5 log2
1

64
log10 log55

4 log22
−6 log1010

−3

= 4 5 − 6 2 − 3 10 = 4 − 6 − 3 = −5log5 log2 log10

= ÷ = = = = =5
( 3−2)log25 5

3log25 5
2 5

3log
52

5
2

5
3

1

2
log5

5
2

5
log53

1

2

5
2

5
log5 3√

5
2

3
−−√

25

6 − 3 + 4 = 6 − 3 + 4log9 81
−−√3 log2

1

8
log5

1

125
log

32
3

4

3 log22
−3 log55

−3

= 6( ) 3 − 3(−3 2) + 4(−3 5) = 6( ) − 3(−3) + 4(−3) = 4 + 9 − 12 = 1

4

3

2

1

log3 log2 log5
4

6

243 = = 3 =log27 log
33
3
5 5

3
log3

5

3

27 − 3 + 2 log0٫0001 = − 3 + 2log 1

3

log7
1

49
log

3−13
3 log77

−2 log1010
−4
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ح(  

92

93

= ( ) 3 − 3(−2 7) + 2(−4 10) = −3 + 6 − 8 = −5
3

−1
log3 log7 log10

( = ( = ( = = 5 =log5 125
− −−√ )3 log5 5

3
−−√ )3 log5 5

3

2 )3 log55
9

2
9

2
log5

9

2

a = x → a = , b = y → b = , d = z → d =logc cx logc cy logc cz

→ abd = → abd = → abd = x + y + zcx cycz cx+y+z logc

→ abd = a + b + dlogc logc logc logc

a = x → a = , b = y → b =logc cx logc cy

a = = c = → a =logb logcy cx x

y
logc

x

y
logb

alogc

blogc

b = x → b = → b =loga ax a bloga

a = x → a = → b = b = b =logb bx loga logbx
1

x
logb

1

x

→ a × b = x ⋅ = 1logb loga

1

x

log 12 = log( × 3) = log + log 3 = 2 log 2 + log 3 = 2(0٫3) + 0٫48 = 1٫082
2

2
2

log0٫75 = log = log = log 3 − log 4 = log 3 − log
75

100

3

4
2
2

= log 3 − 2 log 2 = 0٫48 − 2(0٫3) = −0٫12

log = log = log 5 = log( ) = (log 10 − log 2) = (1 − 0٫3) = 0٫355
−−√ 5

1

2
1

2

1

2

10

2

1

2

1

2

log = log = log − log − log 2 = 2 log 5 − 2 log 3 − log 2
25

18

5
2

× 23
2

5
2

3
2

= 2(0٫7) − 2(0٫48) − 0٫3 = 0٫14

log = log = log 6 = log(2 × 3) = (log 2 + log 3)6
−−√3 6

1

3
1

3

1

3

1

3

= (0٫3 + 0٫48) = 0٫26
1

3

log = log = log − log = log 3 − log 5
27
−−√
5
−−√4

3

3

2

5

1

4

3

3

2 5

1

4
3

2

1

4
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95

96

فلا(  

ب(  

پ(  

ت(  

ث(  

97

98

= (0٫48) − (0٫7) = 0٫545
3

2

1

4

( + 4) = x + 5 → ( + 4) = 5x → + 4 = 5xlogx x2 logx logx logx x2 logx x2

→ − 5x + 4 = 0 → (x − 1)(x − 4) = 0{x2
x − 1 = 0 → x = 1 غ

x − 4 = 0 → x = 4

→ x = 4 = = 2 2 = 2 →log2 log2 log22
2 log2 x = 2log2

{ → { → { → {x + y = 2log3 log3

+ = 46x2 y2

xy = 2log3

+ = 46x2 y2

xy = 3
2

+ = 46x2 y2

xy = 9

+ = 46x2 y2

→ = + + 2xy → = 46 + 2(9) → = 64(x + y)2 x2 y2 (x + y)2 (x + y)2

{ → (x + y) = 8 = = 2 = →
x + y = 8

x + y = −8 غ
log4 log4 log

22
2
3 3

2
log2

3

2
(x + y) =log4

3

2

( − 24) = 5x → − 24 = 5x → − 5x − 24 = 0log9 x2 log9 x2 x2

→ (x − 8)(x + 3) = 0{ x − 8 = 0 → x = 8

x + 3 = 0 → x = −3 غ

( − 1) = 1 + (x + 9) → ( − 1) = 3 + (x + 9)log3 x2 log3 log3 x2 log3 log3

→ ( − 1) = (3x + 27) → − 1 = 3x + 27 → − 3x − 28 = 0log3 x2 log3 x2 x2

→ (x − 7)(x + 4) = 0
⎧
⎩⎨

x − 7 = 0 → x = 7

x + 4 = 0 → x = −4

( − 2x) = 2 → − 2x = → − − 2x = 0logx x3 x3 x2 x3 x2

→ x( − x − 2) = 0 → x(x − 2)(x + 1) = 0x2

⎧
⎩⎨
⎪⎪⎪
⎪⎪⎪

x = 0 غ

x − 2 = 0 → x = 2

x + 1 = 0 → x = −1 غ

{ → { → {log x = log 2 + log y

× = 42
x

8
y

log x = log 2y

× ( =2
x

2
3)y 2

2

x = 2y

x + 3y = 2

2y + 3y = 2 → 5y = 2 → ,− →−−−
یراذگياج

y =
2

5
x =

4

5

{ → { → {log y = 2 log 3 + log x

× = 12
x−7

4
x+y

log y = log + log x3
2

× ( =2
x−7

2
2)x+y 2

0

log y = log(9x)

× =2
x−7

2
2x+2y

2
0

→ { 3x + 2(9x) = 7 → ,
y = 9x

3x + 2y = 7
− →−−−

یراذگياج

x =
1

3
y = 3

lo x(x − 2) = 3 ⇒ x(x − 2) = = 8 ⇒ − 2x − 8 = 0g2 2
3

x2

x = −2 x = 4( ق ق غ ) اي
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y

x

99

100

       غ

101

102

103

104

فلا(  

y = xlog 1

3

x

y

−2

2

1

9

1

1

3

0

1

−1

3

−2

9

log( − x + 1) + log(x + 1) = 1 → log(( − x + 1)(x + 1)) = log 10x2 x2

→ log( + 1) = log 10 → + 1 = 10 → = 9 →x3 x3 x3 x = 9
−−√3

→ x = = ( = = 3 = →log3 log3 9
−−√3 log3 3

2)
1

3 log33
2

3
2

3
log3

2

3
x =log3

2

3

(2 + 1) − (x + 2) = 1 → = 3 → = 3log3 x2 log3 log3
2 + 1x2

x + 2
log3

2 + 1x2

x + 2

→ 2 + 1 = 3x + 6 → 2 − 3x − 5 = 0 → (x + 1)(2x − 5) = 0x2 x2

⎧
⎩⎨
⎪⎪⎪
⎪⎪⎪

x + 1 = 0 → x = −1

2x − 5 = 0 → x =
5

2

x = −1 → (2x − 1) = (2(−1) − 1) = (−3)log8 log8 log8

x = → (2x − 1) = (2( ) − 1) = 4 = = 2 →
5

2
log8 log8

5

2
log8 log

23
2
2 2

3
log2 (2x − 1) =log8

2

3

log + log(x + 1) = 1 → log( (x + 1)) = log 10 → = 10
2

x

2

x

2x + 2

x

→ 2x + 2 = 10x → 2 = 10x − 2x → 2 = 8x → x =
1

4

→ x = = = 2 = − →log8 log8
1

4
log

23
2

−2 −2

3
log2

2

3
x = −log8

2

3

(5x + 1) + x = 2 → (x(5x + 1)) = 4 → 5 + x = 4log2 log2 log2 log2 x2

→ 5 + x − 4 = 0 → (5x − 4)(x + 1) = 0x2

⎧
⎩⎨
⎪⎪⎪
⎪⎪⎪
5x − 4 = 0 → x =

4

5

x + 1 = 0 → x = −1 غ

→ = = = 5 →
4

x

4

4

5

20

4
= 5

4

x

x = → x = → x = ( → x = →log9
3

2
9

3

2 3
2)

3

2 3
3

x = 27

→ = = −3 3 = −3log3
1

27
log33

−3 log3

x + (x − 2) = 3 → (x(x − 2)) = 3 2log2 log2 log2 log2
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ب(  

پ(  

105

فلا(  

ب(  

پ(  

ت(  

ث(  

ج(  

چ(  

106

فلا(   

→ ( − 2x) = → − 2x = 8 → − 2x − 8 = 0log2 x2 log22
3

x2 x2

→ (x − 4)(x + 2) = 0{ x − 4 = 0 → x = 4

x + 2 = 0 → x = −2 غ

2 log + log(2x − 3) − log 49 = 0 → log ( + log(2x − 3) − log = 02x + 3
− −−−−√ 1

2
2x + 3
− −−−−√ )2 49

1

2

→ log(2x + 3) + log(2x − 3) = log 7 → log((2x + 3)(2x − 3)) = log 7

→ log(4 − 9) = log 7 → 4 − 9 = 7 → 4 − 16 → = 4{x2 x2 x2 x2
x = 2

x = −2 غ

→
⎧
⎩⎨
⎪
⎪
1 + log = log yx + 1

− −−−−√
4 =2

−−√ 4
x

⎧
⎩⎨
⎪⎪
⎪⎪

log 10 + log = log yx + 1
− −−−−√

× =2
2

2

1

2 2
2x

⎧

⎩
⎨
⎪⎪⎪⎪⎪⎪⎪⎪
⎪⎪⎪⎪⎪⎪⎪⎪

log(10 ) = log y → 10 = y → 10 = y → y = 10 × →x + 1
− −−−−√ + 1

5

4

− −−−−√ 9

4

−−√ 3

2
y = 15

= → = 2x →2

5

2 2
2x 5

2
x =

5

4

( + x) = 6 → + x = 6 → + x − 6 = 0logx x2 logx x2 x2

→ (x + 3)(x − 2) = 0{ x + 3 = 0 → x = −3 غ

x − 2 = 0 → x = 2

+ 7x + 7 = 0 → + 7x + 7 = → + 7x + 7 = 1log9x2 x2 9
0

x2

→ + 7x + 6 = 0 → (x + 6)(x + 1) = 0x2
⎧
⎩⎨

x + 6 = 0 → x = −6

x + 1 = 0 → x = −1

( + 3x − 6) = 3 → + 3x − 6 = → 3x − 6 = 0 → 3x = 6 →logx x3 x3 x3 x = 2

+ 2 x = 1 → + = 1log8(x + 1)3 log4 log
23

(x + 1)3 log
22

x2

→ (x + 1) + x = 2 → (x + 1)x = 2 → x(x + 1) = 2
3

3
log2

2

2
log2 log2 log2 log2

→ + x − 2 = 0 → (x + 2)(x − 1) = 0{x2
x − 1 = 0 → x = 1

x + 2 = 0 → x = −2 غ

(x − 2) + (x + 2) = 1 → ((x − 2)(x + 2)) = 12log12 log12 log12 log12

→ ( − 4) = 12 → − 4 = 12 → = 16{log12 x2 log12 x2 x2
x = 4

x = −4 غ

log 3x − log 4 = log(7 − x) → log f( ) = log(7 − x)
3x

4

→ = 7 − x → 3x = 4(7 − x) → 3x = 28 − 4x → 7x = 28 →
3x

4
x = 4

+ = x → + = x → 3 + 5 = xlog3 3
−−√ log5 5

−−√ 1

2
log2 log33

1

2 log55
1

2
1

2
log2

1

2
log3

1

2
log5

1

2
log2

→ + = x → 1 = x → x = 2 → x = →
1

2

1

2

1

2
log2

1

2
log2 log2 2

2
x = 4

(x + 6) = (2x − 8) → x + 6 = 2x − 8 → 6 + 8 = 2x − x →log5 log5 x = 14
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ب(  

پ(  

ت(   

ث(   

ج(   

چ(  

ح(  

107

108

(x + 6) + (x + 2) = 1 → ((x + 6)(x + 2)) = 5log5 log5 log5 log5

→ + 8x + 12 = 5 → + 8x + 7 = 0 → (x + 1)(x + 7) = 0{x2 x2
x + 1 = 0 → x = −1

x + 7 = 0 → x = −7 غ

(x + 2) = 8 → x + 2 = 8 →log4 log4 x = 6

log(x + 1) − log(x − 3) = 3 → log( ) = log → = 1000
x + 1

x − 3
10

3 x + 1

x − 3

→ x + 1 = 1000x − 3000 → 1 + 3000 = 1000x − x → 3001 = 999x → x =
3001

999

(2x + 1) = 3 → 2x + 1 = → 2x + 1 = 8 → 2x = 7 →log2 2
3

x =
7

2

log(2x) − log(x − 3) = 1 → log = log 10
2x

x − 3

→ = 10 → 2x = 10x − 30 → 30 = 10x − 2x → 30 = 8x → x = →
2x

x − 3

30

8
x = 3٫75

x = 64 → x = → x = 6 2log
2√ log2 log

2√ log22
6 log

2√ log2

→ x = 6 → x = ( → x = ( → x = →log
2√ 2

−−√ )6 2

1

2 )6 2
3

x = 8

(x − 2) = → x − 2 = → x − 2 = →log7
1

2
7

1

2 7
−−√ x = + 27

−−√

( − 2) = p → − 2 = p → − p − 2 = 0log3 p2 log3 p2 p2

→ (p − 2)(p + 1) = 0 → { p − 2 = 0 → p = 2

p + 1 = 0 → p = −1 غ

(x + 1) + (x − 1) = 1log5 log5

→ ((x + 1)(x − 1)) = 5 → ( − 1) = 5log5 log5 log5 x2 log5

→ − 1 = 5 → = 6 →x2 x2

⎧
⎩⎨
⎪⎪
⎪⎪

x = 6
−−√

x = − 6
−−√ غ

3 a − 5 = 25log4 log4 log4

→ = 25 + 5 → = (25 × 5)log4a3 log4 log4 log4a3 log4

→ = 125 → = →a3 a3 5
3

a = 5

( − 21) = −2 → − 21 = ( → − 21 =log 1

10

x2 x2
1

10
)−2 x2 10

2

→ − 21 = 100 → = 121 →x2 x2
⎧
⎩⎨

x = 11

x = −11

x = 3 → x = → x = 125log5 5
3
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109

x

y

log x

1

تسار هب دحاو2
x

y

2

3

log ( (x 2-

نییاپ هب دحاو1
x

yx -= 1

-1

log
x

3

+1( (

-1

-1

پچ هب دحاو1
x

yx -= 1

-1

log
x

3

+1( (
log

x

3

x

y

1

(2x + 1) = 3 → 2x + 1 = → 2x + 1 = 8 → 2x = 7 → x =log2 2
3 7

2

(x + 1) + (x + 4) = 2 → ((x + 1)(x + 4)) = 2log2 log2 log2

→ ( + 5x + 4) = 2 → + 5x + 4 = → + 5x + 4 = 4log2 x2 x2 2
2

x2

→ + 5x = 0 → x(x + 5) = 0 → x = 0 ,x2 x = −5 ق ق غ

243 = 2x + 1 → = 2x + 1 → 5 3 = 2x + 1log3 log33
5 log3

→ 5 = 2x + 1 → 4 = 2x → x = 2

(x − 1) = 4 → x − 1 = → x − 1 = 81 → x = 82log3 3
4

log(2x) − log(x − 3) = 1 → log = 1 → log = log 10
2x

x − 3

2x

x − 3

→ = 10 → 2x = 10x − 30 → 30 = 8x → x = → x =
2x

x − 3

30

8

15

4

2 (x − 1) = 3 → (x − 1) = → x − 1 =log4 log4
3

2
4

3

2

→ x − 1 = → x − 1 = → x − 1 = 8 → x = 9( )2
2

3

2 2
3
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3

log
x

0/2
+ 3

3

1
x

y

x

y

log
x

0/2

1

x

y

log
x

2

1

پچ هب دحاو5

1

1-2-

log
x

2

+2( (

x

y

روحم هب تبسن هنیرق

1-2-
log

x

2

+2( (
x

y

1-
-

x

x

y

log
x

1

1

3

x

y

log
( (x-

1

3

1-

تبسن هنیرق  

yروحم هب

110

111

 لوبقلباق ریغ

112

113

 

= = → x − 2 = −3x → x =3
x−2 1

(32)x

3
−3x 1

2

log(x + 3)x = 1 → ( + 3x) = 10 → + 3x − 10 = 0 → {x2 x2
x = −5 ق ق غ

x = 2 ق ق

log(x + 2) = log → x + 2 = → − 3x − 18 = 0
8

x − 5

8

x − 5
x2

= 6, = −3x1 x2

(x + 6)(x + 2) = 1 → (x + 6)(x + 2) = 5 → + 8x + 7 = 0log5 x2

= −1 , = −7x1 x2 لوبق لباق ريغ

4 + 36 = 144 = 2log12 log12 log12

log = log( ) − log(16) = log( ) − log( ) = n − 4m

27
−−√
16

27
−−√ 3

3

2 2
4 3

2

37

یر
ا
ض
ی ی
زا

هد
 م
ف
ص
پ ل
ن
ج



114

115

116

117

           

118

119

120

121

y

y=2

x

x
y=2

x
+1

y=2
x+3( (

y=2
x
4

-
-

y=2
x 2( (-

y= 2x-3

2-

فلا( 

ب( 

پ( 

ت( 

ث( 

log125 = log = 3log5 = 3(log ) = 3(log10 − log2) = 3(1 − 0٫301) = 2٫0975
3 10

2

log = log(2 × 3 × 5) = (log 2 + log 3 + 1 − log 2) = (1 + log 3) = (1 + 0٫5) =30
−−√ 1

2

1

2

1

2

1

2

3

4

log 12 = (log 3 + log 4) = (0٫5 + 2 log 2) =
2

3

2

3

2

3

11

15

log = (log 3 − log 4) = (log 3 − 2 log 2) = −
1

3

3

4

1

3

1

3

1

30

log 400 = 2 log 2 + log 100 = 0٫6 + 2 = 2٫6

log × 3 = 2 log 2 + log 3 = 2 × 0٫3 + 0٫48 = 1٫082
2

⎧
⎩⎨
⎪⎪
⎪⎪

(0, 2) → f(0) = 2 → 2 = a + → 2 = a +2
−b 1

2b

(1, 3) → f(1) = 3 → 3 = a + → 3 = a +2
1−b 2

2b

→ +

⎧
⎩⎨
⎪⎪
⎪⎪

−2 = −a −
1

2b

3 = a +
2

2b

– ––––––––––––––––––
1 = → = 1 → → 2 = a + → 2 = a + 1 →

1

2b
2

b
b = 0

1

20
a = 1

y = → D = R, R = (0, +∞)2
x

y = + 1 → D = R, R = (1, +∞)2
x

y = → D = R, R = (0, +∞)2
(x+3)

y = − 2 → D = R, R = (−2, +∞)2
(x−2)

y = 3 − → D = R, R = (−∞, 3)2
x

38

یر
ا
ض
ی ی
زا

هد
 م
ف
ص
پ ل
ن
ج



ج( 

122

تسرد

123

 

124

125

126

 :میراد و تسا لوبق لباق  سپ ،تسا کی فلاخم و تبثم يددع هیاپ ،ییامن عبات رد

127

ب(  

ت( 

ج( 

فلا( 

پ( 

ث( 

128

y

x

129

فلا(  

ب(  

y = − 4 → D = R, R = (−4, +∞)2
−x

b = −2

(2٫5,0)ϵf ⇒ 0 = a + (2٫5 − 2) ⇒ a + ( ) = 0 ⇒ a − 1 = 0 ⇒ a = 1log2 log2 2
−1

f(0) = − ⇒ + b = − ⇒ b = −1
8

9
3

−2 8

9

f(2) = 0 ⇒ − 1 = 8 ⇒ = 9 =3
ax−2

3
2a−2

3
2

2a − 2 = 2 a = 2

f(1) = a × − 5 = 7 ⇒ a × b = 12 (1)b1

f(−1) = a × − 5 = − ⇒ a × = 5 − = (2)b−1
17

4
b−1

17

4

3

4

⇒ = ⇒ = 16 ⇒ = 16 ⇒ b = ±4
(1)

(2)

× ba

×a b−1

12

3

4

b

1

b

b2

b = 4

b = 4 4a = 12 ⇒ a = 3− →−−−
a×b=12

y = 1 − xlog3

y = (x − 1)log3

y = + 13
x

y = x − 1log3

y = 1 − 3
x

y = 3
(x−2)

y = − 1 x ∈ [−2, 2]4
x

x

y

−2

−
15

16

−1

−
3

4

0

0

1

3

2

15

g(−1) = + 2 = + 2 → g(−1) =4
−1 1

4

9

4

g(x) = 66 → + 2 = 66 → = 64 → = → x = 34
x

4
x

4
x

4
3
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130

131

132

133

y

x

y= 2

x
log
(- (
+2

y= 2

x
log
( (

+2
+5

y= 2
x

log+3

y= 2
x

log

y= 2

x
log

+3( (
-2

y= 2

x
log

-3( (

فلا(  

ب(  

پ(  

ت(  

ث(  

ج(  

134

  روحم اب یقلات لحم 

 روحم اب یقلات لحم 

135

{ → { → { → {(−2,0)
(0, −1)

f(−2) = 0

f(0) = −1

− (−2 + b) + c = 0log2
− (0 + b) + c = −1log2

c = (b − 2)log2
c = b − 1log2

→ b − 1 = (b − 2) → b − 2 = (b − 2)log2 log2 log2 log2 log2

→ ( ) = (b − 2) → = b − 2 → b = 2b − 4 →log2
b

2
log2

b

2
b = 4

→ c = 4 − 1 = − 1 = 2 2 − 1 → →log2 log22
2 log2 c = 1 f(x) = − (x + 4) + 1log2

→ f(4) = − (4 + 4) + 1 = − 8 + 1 = −3 + 1 →log2 log2 f(4) = −2

y = logx y = log(−x) y = log(−(x + 5)) → y = log(−x − 5)− →−−−−−−−−−−
اه y روحم هب تبسن هنيرق

− →−−−−−−−−
پچ تمس هب دحاو 5

y = logx y = log(x − 4) y = log(x − 4) + 3− →−−−−−−−−−
تسار تمس هب دحاو 4

− →−−−−−−−−
لااب تمس هب دحاو 3

y = x → D = (0, +∞), R = Rlog2

y = (x − 3) → D = (3, +∞), R = Rlog2

y = (x + 5) + 2 → D = (−5, +∞), R = Rlog2

y = (−x) + 2 → D = (−∞,0), R = Rlog2

y = 3 − x + 2 → D = (0, +∞), R = Rlog2

y = (x + 3) − 2 → D = (−3, +∞), R = Rlog2

= (0, −8)x = 0 → y = 1 − → y = 1 − 9 → y = −8 → y3
0+2

= (−2,0)y = 0 → 0 = 1 − → = 1 → x + 2 = 0 → x = −2 → x3
x+2

3
x+2

{ → { → { → { → {(−1,0)
(0, −4)

f(−1) = 0

f(0) = −4

+ c = 02
−(−1+b)

+ c = −42
−(0+b)

+ c = 02
1−b

+ c = −42
−b

= −c2
1−b

+ 4 = −c2
−b

→ = + 4 → 2( ) = ( ) + 42
1−b

2
−b

2
−b

2
−b

→ 2( ) − ( ) = 4 → = 4 → = → −b = 2 →2
−b

2
−b

2
−b

2
−b

2
2

b = −2

→ = −c → = −c → 8 = −c → →2
1−(−2)

2
3

c = −8 f(x) = − 82
−(x−2)
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136

137

138

.یلیش لوئام رد رتشیر  تدش هب  هیروف  زور ۀلزلز )فلا139

.يزنودنا يارتاموس رد رتشیر  تدش هب  ربماسد  زور ۀلزلز )ب

)خیرات رد هدش تبث ۀلزلز نیرتگرزب( .یلیش ایویدلاو رد رتشیر  تدش هب  یم  زور ۀلزلز )پ

140

141

هیلوا تیعمج   ،  هنلااس دشر   ،  نامز   ،  لاس  زا سپ تیعمج 

142

143

فلا( دوشیم هبساحم  نامز رد اهيرتکاب ۀیلوا دادعت 

ب( 

پ( 

f(−2) = − 8 → f(−2) = − 8 →2
−(−2−2)

2
4

f(−2) = 8

y = ( + 3 y = ( + 3 y = + 3 + 4 → y = ( + 7
1

2
)x − →−−−−−−−−−

تسار تمس هب دحاو 2 1

2
)x−2 − →−−−−−−−−

نيياپ تمس هب دحاو 4 1

2

x−2
1

2
)x−2

y = y = y = − 22
x − →−−−−−−−−

پچ تمس هب دحاو 3

2
(x+3) − →−−−−−−−−

نيياپ تمس هب دحاو 2

2
(x+3)

1 = −1 ⇒ = 9 ⇒ a = 3log9a a2

2720108٫8

M = 8٫8 → log E = 11٫8 + 1٫5(8٫8) → logE = 25 → E = Erg10
25

2620049٫1

M = 9٫1 → log E = 11٫8 + 1٫5(9٫1) → logE = 25٫45 → E = Erg10
25٫45

2219609٫6

M = 9٫6 → log E = 11٫8 + 1٫5(9٫6) → logE = 26٫2 → E = Erg10
26٫2

= wat , I = 2 × watI0 10
−12 t

m2
10

−10 t

m2

→ D = 10 log = 10 log( ) = 10 log(2 × 100) = 10(log 2 + log 100)
I

I0

2 × 10
−10

10
−12

→ D = 10(0٫3010 + 2) = 10(2٫301) → D = 23٫01db

= f(t)t= t= k= A

→ f(t) = A(1 + k → f(t) = 100000(1 + 0٫04 →)t )t f(t) = 100000(1٫04)t

log E = 11٫8 + 1٫5M → log( ) = 11٫8 + 1٫5M10
22٫6

→ 22٫6 = 11٫8 + 1٫5M → 22٫6 − 11٫8 = 1٫5M → 10٫8 = 1٫5M → M = 7٫2 رتشير

→ t = 0 → p(0) = 600 × →2
0

p(0) = 600t = 0

t = 8 → p(8) = 600 × = 600 × = 600 × 16 →2

8

2 2
4

p(8) = 9600

p(t) = 76800 → 600 × = 76800 → = → = 1282

t

2 2

t

2
76800

600
2

t

2

→ = → = 7 →2

t

2 2
7 t

2
t = 14 تعاس
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PH = − log[ ] → 2 = − log[ ] → log[ ] = −2 →H + H + H + [ ] =H + 10
−2 mol

L

PH = − log[ ] = − log( ) = −(−3) →H + 10
−3

PH = 3
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