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1. a = 4 cm b = 20 cm 

a) a b ?

b) a c ? b
c ?

180 cm 4
9

? 

a

80 cm 

a) a b a b 1
2

b) a
c a c 1

3 b

c 2
3

2

a b a = 1
2

1
2 1 : 2 1 2

a b

a 4
9

1.1   

2. 5
7 10 cm 

? 
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1 

a) 
? ?

b) 2 ?

a) 10 cm 30 cm 
10
30 = 13 1 : 3 

15
45 = 13

1 : 3 

b) 1
3

2 2 10
30 = 15

451
3 1 : 3 

1. ? 

1.2 

30
10 = 31 3 : 1 

2. a b c d d ?
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~ ABCD ~ A1B1C1D1
ABCD A1B1C1D1

ABCD ~ A2B2C2D2

1. ABCD 2 

2. ABCD 3 
? 

2 2
cm 8 cm

16
2 cm 8 cm
16

2 

1.3

ABCD 2 

5
mm

2 cm



ABCD ?

ABCD

ABCD EFGH B F 
EFGH ABCD 

ABCD IJKL 
J B

2

1.4 1

ABCD MNOP 
ABCD 2 MNOP MNOP ABCD 

5

A

A



B Q 

ABC FDE GHIJK LNPQR 

ABCD PQRS 
?

2 

1.5  2

2 
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2. OA 

1.6 

ABCD 1 : 3 ?

ABCD 1 : 3 

1. O O 

3. A OE = 3OA E A

2 E



4. 3 OB OC OD OF = 3OB OG = 3OC OH = 
3OD F G H 

O 
ABCD EFGH /

5. EFGH 

1. 1 : 3 

2. 1 : 2 2 

(Della pintura)

A. (1782)
Della Architettura.
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1.7 

3.  ABCD HGFE ?

4.  ABCDE FGHIJ ?

5.  2 : 3 2 

cm m

1. 3 : 4 

a) 8 m ?  

b) 0.25 m2 $ 2.00 
?

2.
3.35 m 1.89 m

20 cm
? cm 1



2. 

2 ∆ABC ~ 
∆DEF 

2 

1. 

2.1 1 

2 

LLL
2 ABC DEF 

ABC DEF 1 : 2 ?

∆ABC ∆DEF
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2 x y ?

x y

2. GHI JKL x y 

1. ABC DEF 

x y 6 5



ABC DEF B = E, C = F A D ? 2 

180 2

3 x 2 

2 3 60

? 3 

A E 

B F 2 ∆ABC ~ ∆EFD 

2.2 2 

2. ABC DEF EDF ?

AA
2 2

1.

?
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CA
FD

CA CA FD FD 

2 1 ∆ABC ~ ∆DEF 

ABC DEF 1 1 : 2 ?

2.3 3 

1.
LLL

2. 2
AA

3. 1
LAL

LAL
2 1 

3 

1 2 



CA 

ABC DFE CA 18 cm 

1 C E

C E ∆ABC ∆DFE CA 
?

2. ∆GHI ∆JKL ? 

1. LAL
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2.4 

3. A = D B = E
a)

b) DE

4. ABC DEF 2 : 3
BC CA DE ?

2.

1.



2.5

1. ABC DFE A = D
y 2

4. AC DE 
a) ABC EBD 

b) BD

2. ∆ABC ~ ∆DEF x

5. ABC DEC 

3. BAC = ECD ACB = DEC
AD 
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M N AB CA
AM = 1

2 AB NA = 12 CA 

2
>>

ABC M N 
AB CA 

MN
MN = 1

2 BC 

AMN ABC 

M N AB CA
MAN = BAC 

∆AMN ~ ∆ABC 
NMA = CBA AMN ABC 

MN ‖ BC NMA CBA 

MN
BC = 12 AMN ABC 

MN BC MN = 12 BC 

2 

M N AB CA MN
BC = 12 x

x 4 

ABC M N AB BC

M N AB CA x ?

3.1 1

a) BC = 8 cm x

b) CA 



ABC M AB BC N CA
M N CA MN = 1

2 BC 

AMN ABC 
MAN = BAC 
NMA = CBA 

∆AMN ~ ∆ABC 

M AB

N CA MN = 1
2 BC 

AMN ABC 

1 1

x 2 

ABC M BC NM ‖ AB

3.2  2

a) CA = 10 cm x
b) BC 

M AB MN ‖ BC MN = 3.5 x

M AB MN ‖ BC MN
BC = 1

2 x
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ABCD M N P Q AB BC CD DA
MNPQ 

BD
MQ ‖ BD
BD ‖ NP

MQ ‖ NP

ABCD 180
DCB

AC MN ‖ QP

MQ ‖ NP MN ‖ QP MNPQ 

ABCD M N P Q AB BC CD DA MNPQ 

3.3 



ABC BC DE DE ‖ BC
ADE ABC ? 

?

1 2 

DE AB DEC ABC 

DE 6 cm 

1. ABC DF ‖ BC DE ‖ AC
a) ?
b) ?

ADE ABC 
DAE = BAC 
EDA = CBA 

∆ADE ~ ∆ABC 

AB EC BC 

2. ABC FE CA BC 

3.4 1

ABC DE AB DE
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AB AD + DB AC AE + EC 

ABC DE BC 

2. PQ ‖ FH FGH PG = 6 cm GQ = 8 cm QH = 12 cm FG 

3.5 2

AB AD + DB AC AE + EC 

1 

∆ABC DE ‖ BC 

1. BD = 4 cm DA = 10 cm BE = 6 cm ABC EC



ABC D E AB AC
DE BC

DB AB ─ AD EC AC ─ AE 

3.6 1

DE ADE 

DE BC

ABC D E AB AC AD
AB = AE

AC
DE ‖ BC

1. ABC D E AB AC 
AD
AB = AE

AC EDA ? 

2. FGH P Q HG HF 
HP
HG = HQ

HF HGF ?

3. ABC D E AB AC 
AD
DB = AE

EC
AD
AB = AE

AC

ADE ABC 
DAE = BAC 

2
ADE ABC

EDA CBA
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AD
DB = AE

EC
AD
AB = AE

AC

DE ‖ BC 

2. FGH FM
FH = FN

FG
FNM FGH ? 

3.7 2

ABC D E AB AC AD
DB = AE

EC DE
BC

ABC D E AB AC

a) AD
AB = AE

AC DE ‖ BC

b) AD
DB = AE

EC DE ‖ BC

1. ABC 

a) D E F AC ? 

b) D E F AB ? 

c) DF BC



AF

3.8 3

p r 3

AB
BC = DE

EF

AF AF BE M 

ACF 

AFD 

1. p r 3 

a) ?
b) AB

DE = BC
EF

2

2. p r 3 AB = 3 DE = 2 EF = 1 BC 
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3.9 

1. AC ‖ DE AC = 2 BD = 3 DA = 1 DE

2. ∆AFG BC ‖ DE ‖ FG
BC = 0.8 cm DE = 3 cm AF = 5 cm x y

3. p r x y 

4. ABC M N AB BC
MBN 8 ∆ABC

?



2
2 6 cm

1 : 50,000
2

1
50,000 cm

2 x

x

300,000 cm 3 km 

1.
48 km

1.5 cm

2.
a) ?
b) (m2) ?
c) ?

4.1 2 
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ABC DEF 1 : 3
∆ABC ∆DEF

( ) ( )

ABC (BC)(AB)
2 DEF (EF)(DE)

2

BC
EF = 1

3
AB
DE = 1

3

ΔABC ΔDEF 1
9 2 

4.2 

2 2 

(ABC) ABC 
(ABC)
(DEF)

(ABC) (DEF) 

1. 2 2 : 3 ?

2. ABC D, E, F AB BC CA ABC DEF ?



( ) ( ) ( )

V1 V2 
1

27

2 3 

2. 2 1 : 4 

4.3

V1 V2 

1. ? 
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90 cm 75 cm
1.80 m ?

2 

150 cm 1.50 m 

cm 

cm 

2. (A) (S) 24 m
60 200

(I) ?

4.4 

1. 40
1.82 m 1.40 m



4.5 

1. 1 : 200
1 3 2

4

2. 2 10
cm 4 cm 540π cm3 2 2

3. 2 
1.80 m 3 m m 

1

2

34

a) ?
b) 1 ?
c) 25 cm 25 cm

?



1600



4 

x

a) CF = 4 + 3 = 7 (cm) 72 = 49 (cm2)
b) ADEB FGHC 

4 

∆ABC ∆DAF ∆EDG ∆BEH 

a) CFGH 
b) ADEB 
c) BAD = 90

ADEB 
d) AB 

ADE = DEB = EBA = 90

ADEB 
d) ADEB AB2 25 cm2 AB2 = 25 AB = 5 (cm)

90

2000 
12 

5 
1

3
4 5 

W. (2002). ―

1.1 1

∆ABC ∆DAF
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ABC AB 
A (1, 0), D (2, 1),  E (1, 2), B (0, 1) 

ABC FGHC 
ADEB FGHC 4 

AB2 = 2 (ADEB )
AB = 2 ( )

A (1, 0) B (0, 1) C (0, 0) 2

1.2 2

A (1, 0) B (0, 1) C (0, 0) 

1 x a y
b (a, b)



1 AB 

ADEB 3 ∆ABC 3 
a + b CFGH 

CFGH 2 

1

2

A1 = A2  

2
2
a b c a2 + b2 = c2

1.3 1

CA = b AB = c BC = a BCA = 90 ∆ABC 1 a2 + b2 = 
c2 

( 300 )

2

W. (2002). ―
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1.4 2

∆ABC ~ ∆CBD ∆ABC ~ ∆ACD ∆ABC BC2 + CA2 = AB2 

∆ABC ~ ∆CBD (2 )

( ABC CBD )

BC2 = AB DB ( )

∆ABC ~ ∆ACD (2 )

CA2 = AB AD ( )

CA2 + BC2 = AB AD + AB DB = AB (AD + DB) = AB2

BC2 + CA2 = AB2

( ABC ADC )

C AB ADC CDB 

1 (c2 ) 2
(b2 a2 )

1

4 4

3



x a x > 0 

ABC BC a 

1.5 

32 + a2 = 72 ( ) 

a2 

a2 = 40 a = 40 = 2 10 , como a > 0.

ABC 7 3 2 2 10

a b c a2 + b2 = c2 

a > 0
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ABC ABD 

1. ABCD AC 

1.6 

x CA 

∆ABD DA 10

∆DBC 

CA = CD + DA CA = 10 + 6 = 16 

∆ABC 

2. ∆ADE 

x = 320 = 8 5

CD > 0



ABC EHG 

1. 2.

1. 1 ABCD CA
? ∆ABC ?

2. 2 EFG ?
∆EFG

1.7 

1. CA ABC ACD CA 

∆ABC AB2 + BC2 = CA2 CA2 = 12 + 12 = 2

ABCD CA DAB BCD 
∆ABC CAB BCA 45

2. ∆EHG ∆FHG, EH = HF EH = 1

∆EHG EH2 + HG2 = GE2 HG2 = GE2 – EH2 = 22 – 12 = 3

3. 2 EFG ?

ABCD

∆EHG

∆EFG GEH = 60 180
HGE = 30
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1.8 

∆ABC 32 + 42 = 52 ACB 90

1. ∆DEF EF = 3 cm FD = 4 cm 

3. CA = FD, AB = DE, BC = EF ∆ABC ∆DEF (3 

4. ∆ABC ∆DEF, DFE = 90 ACB = 90

∆ABC 

3 8, 15, 17 

3 a b c a2 + b2 = c2

c

2. DE2 = EF2 + FD2

2 1 
152 + 82 = 289, 172 = 289 152 + 82 = 172.

, ,



1. 2. 

r = 2 cm, h = 21 cm

∆ABC

2.1 

21 cm 

r h

∆ABC AB2 = BC2 + CA2
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AB
AD = 2

cm DE = 2 cm

EA ∆ADE

Vp = 1
3 ABh AB = 2 2 = 

4 cm2 , h = 2 cm 

1. 2. KL = 5 cm KHI 

2.2 

AB AB = 2 cm 
∆ABC BC 

AB h

ABC 2
BC AB



AC EA CE
∆EAC

∆ACB

5 2

CE ∆ACE AC
CE AC ∆ACB

1. 2. JP = 3 5
cm 

CE cm 

2 

2.3 



1 cm 

6 
1 cm 

6

6 ∆ABC C

∆ABC 

A

DC

2.4

6



2.5 

2.6 

1. 

2. 

1. BC 

2. 3 



6

C
B 554.8 m

21 A 375.6 m
A C

21
670 m

100
1911 11 5

ABC AB BC
CA

2.7 

21



2.8 

3. P Q 
?

2.9  

2. 107 m
127 m ?

1. 13 12

?

13

12

2. 3.5 m 
6 m ?

1.
?



6
7 1

2

ABC

1



1 2 

1 
1 

1 1 

•
•
•

2. 

1.

1.1 

a) 1
2

b)

c)
d) 2 
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P BPA BPA BOA 

160

BOA

2 

3 BPA = 40
BOA = 2 BPA BPA = 1

2 BOA

3 BPA 

1

BPA BOA AB

2 3

1.2

P 



OPA = PAO 

∆AOP OP = OA 

∆BPA BOA = 2 BPA 

2

x

BOA = 2 BPA 

x = 2 (30 ) = 60

BOA = 2 BPA 

x

BOA = OPA + PAO BOA ∆AOP 

BOA = 2 OPA OPA = BPA 

BOA = 2 BPA

1.3 1



QP

QOA = 2 QPA BOQ = 2 BPO 3 

BOA = 2 BPA

BOA = 2 BPA

x

2 

x = 2 (35 ) = 70

x

BPA BOA = 2 BPA 

1.4 2

7



QP

AOQ = 2 APQ BOQ = 2 BPQ 3 

BOA = BOQ – AOQ 

BOA = 2 BPQ – 2 APQ = 2( BPQ – APQ) = 2 BPA

x

BOA = 2 BPA 

x y z

BOA = 2 BPA

BPA BOA = 2 BPA 

1.5 

2

90

BOA = 2 BPA
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1. x

2.  x y

1.6



AB A B

BOA DOC 
BOA = DOC CD = AB

BPA = DPC

BOA = DOC 

CD = AB BPA DPC 

2

BOA = 2 BPA 

x = 2 (35 ) = 70

BOA = DOC

y = DPC = BPA = 35

x y AB = CD

CD = AB x y 

1.7 



4. ABCDE
AD BE BFA

1. x y AB = CD

2.

1.8 

3. A B C D E F 6
x y

b) FOE = 2 CDB BDC = ADG

7



PO Q 

Q QO

A B

OAP = PBO = 90 ( 180
)

PA PB O

P 

1. P P 

2. 

a) PA PB 

b) 

2.1

P P
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AB = CD AB CD 

LAL

AB = CD AB CD

OA, OB, OC OD 

∆BOA ∆DOC (
)

BOA = DOC ( )

AB = CD ( )

A, B, C, D, E, F 6 

BA = BC (BA = BC )
ABC 

OA, OB, OC OD 

BOA = DOC (AB = CD )

OA = OB = OC = OD ( )

∆BOA ∆DOC (
)

AB = CD ( )

2.2 



1. x 2. ∆ACP ~ ∆DPB

∆AED ~ ∆BEC 

∆AED ~ ∆BEC 

AED = BEC ( )

DBC = DAC ( )

EBC = DBC DAE = DAC 
∆AED ~ ∆BEC (

)

2

ED

2.3 
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AB = CD AD BC 

AC 

AB CD BC ‖ AD 

AC

BCA = DAC ( )

AB = CD ( )

4 A, B, C, D 

BCA = DAC (AB = CD )

BC ‖ AD ( )

2.4 



ABC = APC AC A, B, C 
P 

P 3 

ABC = APC.
A, B, C 

P 
ABC < APC 

1 2

AP'C
ABC = AP'C < APC 
APC = AP'C + P’CP 

ABC > APC 

3

AP'C
ABC = AP'C > APC 
AP’C = APC + PCP’ 

BCA = BDA x = 66
CBD = CAD y = 60

CAB = CDB CB A, B, C,  D 

x y 

x y 

2.5 
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ABP BOA 

QB 

AOQ = 2 ABO ( )

AOQ = 180 – BOA ( )

2 ABO = 180 – BOA

x

2.6 

BOA = 2 PBA 
x = 2 (53 ) = 106

BOA = 2 PBA ( PB BO )

x



1. P P 

2. A, B, C, D, E, F, G 7 

2.7 

2.8 

3. A, B, C, D 

4. 4 A, B, C, D

a) ABC c) ADG d) ABCDEFGb) ACDF

a) EAB EDC 

b) ABE ACD

c) ∆ABE ∆DCE

x y





1.1 

a)

b)

1

2

$13 

1 2

$12 

2

a) (μ) 

3 4 

$12 1 $12 



A B

1 2

1

1

32
31
29
30
30
29
29

2

35

34

32

30

30

27
25

1. A B 
?

2. 2 

4 12 2 $12 
2 $12 

b) 1 $18 $11 18 − 11 = 7 
2 $14 $10 14 − 10 = 4 

1 

a)

b) 8



1.2 

2

a) 1 $13 6 ($18)

2 

1 2

1 2
$13 $12

$12 $12

→ 

→

a)
?

b)
?

b)

1 2

21
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?

2 ($12) 1
($13)

(x) (μ)
x − μ Ʃ(x − μ)

= 0

→ 

3

1

A B C



1.3 

b) σ2 

a) (x − μ)2

2

a)
b) σ2 σ

1

1

2

1 2



8

3 

n μ 1
σ2≈ 5.33 2 σ2≈ 1.43

(σ2)
σ2

1 σ2 25 2 σ2

1

(σ2)

σ2 

= 

A B C

(σ2)(σ2)



a) 1 

2 

1.4 

a) σ 1 
?

b)
c) σ
d) ?

2 

1 2 

b) 1 2

c) 1 (13) σ μ σ (2.31)
10.69 15.31 6 5

2.31

1 2

5.33
1.43



A, B C 

a)
b)

2 (12) σ (1.20) 10.8 13.2 
7 5 1.20 

μ

σ 

d) 2 2 σ 1
2 1

$18 

8

A B C



30 

1.5 

a) 5 6 5 35 
b)

5 10” 5 6 7
8 9

(10)

a) 6 5 35 5 10 10 15 15
20 20 25 25 30 30 35

8
20 25

5 10 10 15 15 20 20 25 25 30 30 35

5 10 10 15 15 20 20 25 25 30 30 35
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2 21 

a) 21 3 4 9 21 
b)
c)

b) 

5 10 5 10 5
Pm

20
25

+

1 2

5 10 3 4
10 15 7 8
15 20 10 9
20 25 8 8
25 30 1 1
30 35 1 0

30 30



a)
b)

c) b)

16.5

a) 

1 1

1.6

(Pm) fC Pm fA Pm
(fC) (fA)

5 10 3 4 7.5 22.5 30.0
10 15 7 8
15 20 10 9
20 25 8 8
25 30 1 1
30 35 1 0

30 30

(Pm)
fC Pm fA Pm

(fC) (fA)
5 10 3 4 7.5 22.5 30.0
10 15 7 8 12.5 87.5 100.0
15 20 10 9 17.5 175.0 157.5
20 25 8 8 22.5 180.0 180.0
25 30 1 1 27.5 27.5 27.5
30 35 1 0 32.5 32.5 0.0

30 30

f Pm
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b) 30 35 1 35
5 10 3 5

2 

c) 
35 − 5 = 30

30 − 5 = 25

(fA)

8 9 

f Pm

a)
b)

8 (f1) 9 (f2) Pm f1 Pm f2 Pm
30 40 0 3 35 0 105
40 50 10 8
50 60 11 9
60 70 12 12
70 80 11 10
80 90 6 8

50 50



1.7 

30 

a)
b) ?

f (Pm − μ)2

σ2 ≈ 33.33

a)

b) a)

(f C) (Pm)

(μ)

(f C) (Pm)

(μ)
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f (Pm − μ)2

n Ʃ f Pm μ 

1.

2. 5 2 

a) 1 

b) 2 
c) ?

=

(f C) (Pm)

(μ)

(Pm)

(μ)

1 (f1)



30 

n Ʃ f Pm μ

=

1.8 

2 2 (σ)
?

17.5

(fC) (fA)

5 10 3 4
10 15 7 8
15 20 10 9
20 25 8 8
25 30 1 1
30 35 1 0

30 30
(μ) 17.5 16.5

(σ2) 33.33 29
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1.9 

3. 

1. 8 
163, 162, 164, 163, 164, 162, 161, 185

a)
b) ? 

2. B C D A 

a)
b)

4. 9 
160 l 200 l 164 l 130 l 140 l 162 l 161 l 185 l 154 l

a)
b) ? 

A B



1.10 

1. A B 100 

a)
b)

3 μ = 67.45 

a) 
b) ?

2. 9

A B
50 60 15 17
60 70 20 21
70 80 24 27
80 90 22 20

90 100 19 15

A B

120 130 7 5
130 140 12 9
140 150 13 12
150 160 10 14
160 170 8 10
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a) 

538 
$488 $538 

b) $488 

2.1 

A
B

B
A

10 $50

a)
b)

?
c) $60 

?

(μ)



1. A B 2 
? 

2. $5 
?

A c (c ) B
B A

4.2 50

c) $60 4.2 

A B
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5 2 1 2 1 2

a)

b) 2 1 2 ?

a) 1 

1 7.35

2 2 2 2 2
308 m 1 14.7

2.2 

154 m

1

(μ)

1 2



A c (c ) B
B A c

b) 
2
1

1. 3 

a) B A ? C 
? 

b) A B C 

2 1 2

2. 35 17.07 
?

3. 2 

a) 2 1 ?

b) 2 

1 2

8 24

9 27

5 15

7 21

11 33



1

1.1 2.1 3.1 3.3 3.5

8



1

1.1 2.1 3.1 3.3 3.5

2.7 3.6

1.2 2.2
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4 2 y = ax2 + c
1.4 1.5 1.8 1.9 2.1 2.2 2.3 

1.6

8



5

1.3 1.4

1.4 1.5



8

5

5 5

1.6

8



6

1.1

1.4



8

1.4 1.5

1.7 2.1

7

8



7

2.2 2.3

2.4 2.6



1. 50 12
80 

2,000 

45

25

15

10

5

100

3. y x
100 x

y

2.



4. 

5. A B 2 A B 5
10 A B 60 km

b)

0 - 2 1

2 - 4 2

4 - 6 6

6 - 8 8

8 - 10 3

20

7. 1 –2 2x + y + 1 = 0 x – 3y – 10 = 0
1

6.

0 - 2 0 2

a)



8. AB = CD CD ǁ FE CF ǁ DE
AF = BE

9. 2x2 + ax + b = 0  –1 a b

11. 
5 8 3 11 7 2

10. y = ax2 + c –3 ≤ x ≤ 1 1 –8 a c

=

12. AB = AC = 5 BC = 4 ∆ABC




