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kg

100

a)
b) 6,000,000 kg kg

1.
2.
3.

kg

a) 55% 25% 14% 6%
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1. 2014 1

a)
b) 200

100 42 34 16 8

3. 2012 2014

a)

2012 36% 2014 39% 2014
b)

2012
12% 2014 14% 2014

c)
2012

a)
b) 2,356,191 kg kg

589,048 kg 353,429 kg 282,743 kg 94,248 kg
1,036,723 kg

2.

USA
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a)
b) 6,000,000 kg kg

a) 55 %  25 % 
14 %  6 %

b) 3,300,000 kg; 1,500,000 kg;

840,000 kg; 360,000 kg

1.
a) 25 %

15 %
12 %

4 %
44 %

b) 589,048 kg 
353,429 kg
282,743 kg

94,248 kg
1,036,723 kg

148

3
2

2

1.  a) 25 %  
15 %
12 %

4 %
44 %

2. a) 50 %
21 %

17 %
8 %

4 %

b)

b) 100 (50 a = 100 200)
42 (21 a = 100 200)

34 (17 a = 100 200)

16 (8 a = 100 200)
8 (4 a = 100 200)

b) 2012 12 %
2014 14 %

2014
c) 2012
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2012 2015

1
100

100

2012 2015

% %
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1 4 2 3

1 4 2 3
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2. 2000 2008 7

a)
1

b) 2000
2008

a)
1

b)

% %
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150
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100

100

2 2 x
y

100

2008

%

1. a) 21 % 3 %
9% 65 %

2 %
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1. 2015

a)
37 % 42 % 15 % 6 %

b) 10,415,400,000
3,854,000,000 4,374,000,000
1,562,000,000 652,000,000

2. 2011 2015 ANDA

a)

2011 76 % 2015 73 % 2011
b)

2011 2 % 2015 3 % 2015
c)

2011
d) 2015 2011
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3. 2005 2015

a) 1

b)

2005 2015

2005 2015

c)
20

2005 (%) 2015 (%)

0 ‒ 19 43 38
20 ‒ 39 34 32
40 ‒ 59 16 20
60 ‒ 79 7 10

100 100
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101

39 38

1. a) 37 %
42 %
15 %

6 %

b)

3,854,000,000
4,374,000,000
1,562,000,000

625,000,000
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c) 2011

d)

2011

b)

2015

2. 
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a) ?
% ?

b) ? % ?

a) ? % ?
b) ? % ?

a) 65 39% b) 21 - 29 30%

(
)

1 ( )

( )

a) 50%
b) 10%
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1. 

1786

W
(1801).The
statistical
Breviary.

a) % ? 25 %
b) % ? 20 %
c) % ? 

50%

a) B % ?   20 %
b) ? % ? A 15%
c) ? % ?   D 40%
d) 200 A 30 B 40

C 50 D 80

2.

A

B

C

D
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a)
? % ?

b)
? % ?

a) 50%
b) 10%

2

a)
39% 65

b)
30% 21 - 29

1.a) 20 %
b) A 15%
c) D 40%
d) A 30 B 40 C 50 D 80

100 1%

(
)1.1 1.2

%

1. a) 20 %
b) A 15%
c) D 40%

d)
A

C

D

A 30
B 40
C 50
D 80
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a) (100%) 360 1% ?
b) 45% 15% 30% 10% ?

b) 1% 3.6

1.
2. (3.6 %)
3.

45%

30%

162 54
108 36

15%

10%
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( )

a) 450

?
b) 100

?
c) ?

a) 
(450 100) 6 = 27

27

45
90

103.5
184.5

23%

41%

20%

10%6%

b) 

500
83

83

1.

2.

30%

25%
20%

15%

a) 250
?

b) 50
?

c)
?

a) 75 
62.5
50

37.5
25

10%

b) 333.33 
c) 75
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a) 360 100 = 3.6
b) 1% 3.6

162 54
108 36

b) 100

a) 
(450 100) 6 = 27

45
90

103.5
184.5

c)
(3.6 23) = 82.8 83

450

1.

155

1.

%

23%

41%

20%

10%6%
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2. 

50%

5%

15%

10%

1.

a) ( )
b)

%

2,100
840  

630
420

210

20%

a) 4,200 ?
b) 30 ?  600
c) ?  54
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1.1   

1. A B
a) A
b)A B

2. XY 
a) P XY
b)P XY

1. a) A

b) 2

2. a) XY 

b) P

a) A B AB
l m

b)A B AB AB
AB

c) 2 AB CD
AB = CD ( ) 

AB AB.
d) 1 90

(Ʇ) 
AB Ʇ CD AB CD

e) 2
( ǁ ) AB ǁ 

CD AB CD

1.
( ǁ ) ( Ʇ ) 

AB CD
AB AD
AB BC

2.
( ǁ ( Ʇ ) 
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162

l m   Ʇ ǁ”
  

  

1. 2 A B 
a) A 
b) A B 

2. XY P 
a) P XY 
b) P XY 

1. a) A
b) 

2. a) XY

b)  P 
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1.2

a) 1
b) l 1
c) 1 A 90

a) 1 9 5 12
b) l 1 3
c) 1 90 4

(1898 - 1972) 

/ No.76 1949 
M. C. Escher

www.mcescher.com
M. C. Escher



2.
1

1.

l m A 

a) 1 5
a) 

b) 1
b) 3 4

c) m
1
l

c) 2 3
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U8 1.2

1. a) 
b) 3 4
c) 2 3

163

a) 9 5 12
b) 3
c) 4

a)

1

l m

1. a) b) 3 4 c) 2 3

a) 1

b) l 1

c) 1 A
90
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1.3 

1. 1
2

a) A C A' C' 
b) AA' CC'
c) AA' CC'

d) 2 1

2. ∆A'B'C' ∆ABC OP
4 2

a) 2 AA , BB CC'

b) a)

A, B,C
∆

∆ABC ABC

AA' ǁ CC' AA'= CC'

1. ∆ABC AA' AA'
∆A'B'C'

2. ABCD A'B'C'D'
OP

c) AA' CC' AA' ǁ CC' AA'= CC' 

d) 2 1

1. a) b)

b)
AA' ǁ BB' ǁ CC' AA' = BB' = CC'.
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U8 1.3

c) AA' ǁ CC'
AA' = CC'.

d)
b) AA' ǁ BB ǁ CC'

AA' = BB' = CC' 164

AA' ǁ CC'
AA’ = CC’

1.1

2

1. 1 2 
a) A C A’ C’ 
b) AA' CC'
c) AA' CC'
d) 1 2

2. ∆A’B’C’ OP 

a) AA BB CC'
b) a)

1. a) b) 2. a)
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2. A'B'C'D' ABCD

a)
b) a) l
c) CC' l M 
d) CM CʹM

1. 1 2
a) 2 A' B' 1 A 

B 
b) 2 1 

b) 

b) l
(Ʇ)
AA' Ʇ l. 

d) CM C‘M  

CM = C'M.

2
CC Ʇ l CM 

= C'M 

l CC'
CC'

l m

m

AB = BC

2. a) c)



1.4  

U8 1.4

1. a)  A B 2 A' B' 
b) 2 1 

2. a) 
b) a) l

CC l M
CM CʹM

1. a) 2. a) c)

b) 

1.2

1.1

b) AA' Ʇ l BB' Ʇ l
CC' Ʇ l

DD' Ʇ l
d) CM = C'M. 165
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1.5 

1 2
a) 1 A B A‘ B’ 2 

b) 2 1 

b) 1 O 180 2 

BOA OB OA 

O ∆ABC 60 ∆A'B'C'

a)
b) A A'

a) OA = OA'
b) OA O 

180

O ∆AOD 180



1. ABCD O 90 A'B'C'D' 

2. ∆ABC O 90 ∆A'B'C' 

3. C



a) 1 A B 
A' B' 2

b) 2 1 

1.5   

U8 1.5
1 2 

b) 1 O 180
2

O 60 ∆ABC 
∆A'B'C' 

a) OA OA'
OA = OA’

b) A A'
OA

O

166

3.



3. 1 2 8

1.6 

∆A'B'C' ∆ABC 

∆ABC C 90 CC’
C C' 

∆ABC ∆A'B'C' 2

1.
a) ∆ODG ∆OAE
b) ∆OBF ∆OAE
c) ∆OCF ∆OAE
a)
b)
c)

2. 2 a) b) 
a) 2 1 1 C D C' D' 

2
b) 2 1 

1 2

1 2

1
2



1.6   2

U8 1.6

∆A'B'C' ∆ABC 

1 ∆ABC C 90

CC’ C C'

1. a) 
b)
c)

b) 1

b) 

b) 1

c) 1. a) 

1 2

1 2

167



2. a) b) c)

2.1  

2. a) 180 b) 90 c) 45

A B 2
AB A ͡B

OAB O A ͡B
l

A ͡B

a) b) c)
1. ? d)
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O AB A B A ͞B
?

2

2

A ͞B O A ͞B

2. 5 cm 5 cm

AB

AB

1. 

2.

1.

3.

4.



A B
͞A ຊB O

1.
2.

3.
4.

U8 2.1
a) b) c)

1.
? d)

2.a) b) c)

168 

2.1   

2
2

6

1.4 (O)

AB

AB



2.2 

a) b)

2 2
2 2

A B 2 P Q
AB PQ M

AQBP
a)
b) PAB ?
c) PQ͞ A ͞B ?

a) A ͞P A ͞Q BP͞ B ͞Q P͞M Q͞M
b) QAB
c) P͞Q Ʇ AB͞

2 2

1.
a) AM = MB ?   
b) AM = MB AQBP ? 

2

b) a) 

2. AB

a) b) 



2.2  2

U8 2.2
a) b)
a) b) 

a) b) 

A B
P Q M AB͞ P ͞Q

AB

1. a) 
b) 

169

6
1.4

2
2
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2.3 

a) f)
1

6

120

AB BC CA

GH = GB = HB

HGB = GBH = BHG = 60

GAH = 120 = GAB
AH͞ = A ͞B

H B GE HF
BD
A ΔGBH 120

3

a) A
b)
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6

3
A

GH = GB = HB

170

1. D ͞H = H ͞A = A͞D = A ͞E = E͞B = B͞A
2.∆AEB ∆AHD 1
3. EAB + EAH + HAD = 180
4. EAB = HAD = 60 2
5. EAH = 60 3 4
6. AHE = AEH = 60 1 5 ∆HAE

D ͞B ∆AGF
D ͞͞B



2.4 

l P

1. P l
2. P l A

B
3. A B 2

C
4. PC

1. P l

2.∆ABC
a) A B ͞C
b) C A ͞B

2
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171

l
2

2
B

P

P l

2

2.2 2

l
P



8

2.5

PQ

PQ

1. ABC
a) A B͞͞C
b) B A͞͞C

2. ABCD A͞B D͞͞C

P
l

ABCD

l P l Q
PQ P l

P l
PQ < PR

l m l
m

P l



2.5  2

U8 2.5

P l

PQ

P ͞Q

172

2
1

1
22



2.6 

A ͞B A B 2
C D CD

2
2 2 2

a b A ͞B

90 2
AB

A B l
AB

a) 2 l l Ʇ A ͞B
b) B A AM = BM
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1. AB

2. A B l

P A ͞B l P ͞A P͞B

PA = PB

A B

A B AB
A B

2
M

MA
BM



2.6  2

U8 2.6
2

A B 2 C D
C D

173

2

2

N
l l A B
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XOY 2

1 O

A B
A

2 1
B

3 P
P

1. O A B
2. A B P
3. OP

2

2

DOC = COB = DOB
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1. AOB

2.∆ABC

AOB P

3.
a) B ͞C D͞C
b)
c) 2 ?



2.7   2

U8 2.7

XOY

2

174

2

2

2

2

2



2.8

O AB

a) OE
b)OE A ͞B

a) 3
1. O C D
2. C D 2 E
3.EO

b)A͞B 180 OE AOE = 90

A

a)
b)

A OA 2
2 P AP A

1. A 2. C ∆ABC AB

O 1



2.8   2

a) 1. C D

2. C D 2
E

3. E O
b) A ͞B 180 O E

AOE = 90

U8 2.8
AB O

a) O E
b) O E A ͞B

1. A
2. OA

2
3. 2 P

AP

175

180

a) b)
AB

AOB
AB AOB

P
A
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30 12 cm

a = 30 r = 12

l = 2π 12 = 2π 12 = 2π

2.9 

9 cm
l = 2π 9 = 18π.

1.180

r
π = 3.14159...

a

l = 2πr

2.60

l 18π

360

l 18π

1. 45 4 cm
π

2. 50 cm 72
?

20π

l = 2πr
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9 cm

l = 2π 9 = 18π.

176

6

l = 2πr 6

1. a = 45 r = 4 2. a = 72 r = 50



2.10 

1. 90 2. 45

S = πr2 

A = π r2.
r π = 

3.14159...

S = π 152 = π 15 2 = 15 π

2.

S 16π S 16π

360

24 15 cm

a = 24 r = 15

4 cm

1. 120 9 cm
27π

π
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U8 2.10

4 cm
A = π 4 4 = 42 π = 16π.

177

180

a) b)
AB

AOB
AB AOB

6

S = πr2

1. a = 120
r = 9

2. 

a = 
45 r = 4

a = 45 r = 2

:
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2.11 

ABC CAB P

P A͞B B͞C ABC
CAB A͞B A͞C

P A ͞B B͞C A ͞C P B͞C A ͞C
BCA

1 P 3 2 3 P
3

1 2

P 3
3

1. ∆ABC AB = 4 cm BC = 3.5 cm AC = 3 cm

a) A B͞C
b) B A͞C
c) C A͞B
d) ∆ABC

2. A

3. 8 cm 60

A) 

b) 
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2 3
P 3

ABC CAB

P

2

178

2.7
2

3

3



a) h)

1 a) d) poliedro

πολύς (polys)
έδρα (edra)

a) c) b) d)

f) h)
a) b) c) d)

a) h)

3.1   
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1. 

2.
a)
b)

a) a) b) b)

a)
b)



3.1  

U8 3.1

a) h)

b)

179

a)

f), g) h)



3.2 

a)
b)
c)

1.

2.



3.2 

U8 3.2

4 6 8 12 20
4 8 6 20 12

2

181
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a)
b)
c)

3.3 

a)
b)
c)

3

2 (
P Q R

• 2

1

a) 1 b) 2 c) 2

• 3 1



a)
b)

a)
b)

E ͞C

1. 

a)
b)
c)
d)

2. 

2
l

m

2

a)
b)
c)

a)
b)
c)
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U8 3.3

a)
b)
c)

a) 
b)
c)

(LT

a) B͞C A ͞E D ͞H E ͞F G͞H.
b) E ͞C A ͞B A ͞D D ͞H B͞F H͞G

F ͞G

182

2

AE FB
1 AE 

EF 

2

2

H͞G
B͞C

F͞G
H ͞G

B ͞C

F͞G
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a) AB BC

b)AB BD

c) AB P

3.4 

l P
O l P

l P

P A 

A Q

Q A Q

l P l P
O

a) l Ʇ m
b) l Ʇ n
c) l Ʇ P AB P



2 2

2.

a)
b)
c)

1. P

a)
b)
c) P
d) P



3.4   

U8 3.4

a) BC
b) BD
c) P

AB 

a) l Ʇ m
b)l Ʇ n
c) l Ʇ P AB P

A Q
A Q Q

184

P 1
l P P 2
l P2

A Q

C ͞F
C ͞F

CF͞
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3.5 

•
•
•

a) b) c) 

1.

2. 2

a) b) c) 



3.5 

U8 3.5

a) 1 c) 1b) 1

185

S a) b) c)

3.3

a) 1 b) 1 c) 1



3.6

a)

b)

1 2 3

3 3

3
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1. 

2. 



3.6  

U8 3.6

a)

b) 186

, 3

3
3

3

2. 



3.7 

4
2

1 5 2 = 10 cm2 1 2 2 = 4 cm2

Al Ab
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AT = Al + Ab

1.

3.

a)

b) 

2.
128 cm2
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U8 3.7

4
2 1

5 2 = 10 cm2

1 2 2 = 4 cm2
1. b d
2.128 cm2 187

2
1 3



3.8

AT = Al + Ab

Al Ab

2.

4 1

1.
45 cm2

1



3.9  

U8 3.8

4 1

1 4 5 2 = 20 2 = 10 cm2

10 4 = 40 cm2

4 4 = 16 cm2

40 + 16 = 56 cm2 189
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3.9 

a) A͞D
b)

AD = 2π 3 = 6π cm

b)

Ab = 2π 3 3 = 18π cm2

AI = A ͞D A͞B = 6π 6 = 36π cm2

AT = 18π + 36π = 54π cm2

= + 

r h

2. A B

1.
368π cm2

a) A͞D 
lc = 2πr.



U8 3.9

a)
b)

a)
AD = 2π 3 = 6π cm

b) Ab = π 3 3 2 = 18π cm2

A = = 6π 6 = 36π cm2

Ar = 18π + 36π = 54π cm2
191

3.9   

r 8 cm h 15 cm

2 3.1 1



1. P

2.

3.

3.10 

a)
b)E ຊD
c) AB

d) P

56π cm2
56 cm2

168 cm2 258 cm2



8 cm

192






