
2



2



Ana Esmeralda Quijada Cárdenas

JICA

2018
2020

MINED

Carla Evelyn Hananía de Varela

Ricardo Cardona Alvarenga

Wilfredo Alexander Granados Paz
3

Janet Lorena Serrano de López

Santiago Alfredo Flores Amaya

Roberto Alejandro Rivera Campos

Félix Abraham Guevara Menjívar Gustavo Antonio Cerros Urrutia

Ana Ester Argueta Aranda
Erick Amílcar Muñoz Deras

Reina Maritza Pleitez Vásquez
Diana Marcela Herrera Polanco

Francisco Antonio Mejía Ramos
Norma Elizabeth Lemus Martínez
Salvador Enrique Rodríguez Hernández
César Omar Gómez Juárez

372.7
M425 9 2

Ana Ester Argueta Aranda… 
Francisco René Burgos Álvarez

Judith Samanta Romero de Ciudad Real -- 2 -- 
MINED 2020

1 216 28 cm. − Esmate

1 1 pdf 10.5 MB -- http://www.mined.gob.sv

ISBN 978-99961-355-7-6

1. 2. --
I. Argueta Aranda Ana Ester II. 

BINA/jmh

Francisco René Burgos Álvarez Judith Samanta Romero de Ciudad Real



Carla Evelyn Hananía de Varela

Ricardo Cardona Alvarenga

MINEDUCYT ESMATE



5
................................................................................................................ 5

1 ..................................................................................................... 9
2 .................................................................................... 24
3 ......................................................................................... 36
4 ............................................................. 54
5 ................................................................................................... 64

2 ...................................................................................................... 67

6
...................................................................................................... 73

1 ................................................................................. 76
2 ....................................................................... 92
6 ..................................................................................................106

7
..................................................................................................... 109

1 ............................................................................... 112
2 ................................................................... 128
7 ................................................................................................. 142

8
........................................................................................................ 145

1 ..............................................................................................148
2 ...............................................................................175
8 ................................................................................................. 181

3 .................................................................................................... 184
...................................................................................................... 188

....................................................................................................................193



5
•
•
•
•

5
•

5

9 1 

4
•
•

6 

5
•
•
•

6
•
•
•

7 

6
•
•

7
•
•

5

•
•
•

–
–

8 



1.

1 1.

1 2.

1 3.

1 4. 1

1 5. 2

1 6.

1 7.

2.

1 1. (1)

1 2. (2)

1 3. (3)

1 4.

1 5.

3.

1 1. 1

1 2. 2

1 3.

1 4. 1

1 5. 2

1 6. 1

1 7. 2

1 8. 3



1 9.

4.

1 1. 2

1 2.

1 3.

1 4.

1 5.

1 5

1 2

26 + 5 + 2 



1

2

3

4



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 

? 
14 cm



1.1  

9
4

a

2. 14 cm

a) a b
?

b) ?
a c
b c

100

, a b c

2

a b a
b b a

b
a

2 
5 : 3 5

3
6 7 

=

14 cm 

1

a) a b 1
2

b) a c 1
3, b c 2

3

9
4

10



5

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 

1
4

5
6

2. a b c d d
?



1.2   2 

a)

b) ?

a) 10
30 = 13 1 : 3
15
45 = 13 1 : 3

b) 1
3

1. a)

101

, a)
b)

2
2

1 6 2

2

1. c) 2. a b
a
b

d = 18 cm

b)
c)



2

~ 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



1.3  

ABCD 

2 
2 2 cm 

8 cm 

2. 6 cm 

102

, a)
b)

2
2

1 6 2

2

2
2. ABCD 3

6
cm



5

ABCD ?

ABCD

ABCD EFGH B F 
EFGH ABCD 

ABCD IJKL 
J B

ABCD MNOP 
ABCD 2 MNOP 

MNOP ABCD 

2

1.4 1

A

A



1.4   

ABCD MNOP
MNOP

ABCD 2
ABCD ?

103

2

1 3

ABCD

MNOP

2

A E
B H
C G
D F

a) 

b) 



B Q 

ABC FDE GHIJK LNPQR 

ABCD PQRS 
?

2 

1.5 2

2 



1.5   

?

a) 
AC FE BA DF BC DE

1
4

b)
GH LN HI NP IJ PQ JK QR GK 
RL

1
2

104

, 2

184
2

2
D S

2

1.2

a) ∆ABC 180 ∆DEF 
AC FE
BA DF
BC DE

1
4

B D A E C F 
b 



5

2. OA 

3. A OE = 3OA E A

2 E

1.6 

ABCD 1 : 3 ?

ABCD 1 : 3 

1. O O 



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.



1.6   

ABCD 
1 : 3 

1. O 
2. OA
3. OE = 3OA E 

4.
5.

1.

105 

,

1 : 3
O 3

3

2

1 : 3

1.3 1.4
2

1 : 2 



5

1.7 

3. ABCD HGFE ?

4. ABCDE FGHIJ ?

5. 2 : 3 2 

cm m

1. 3 : 4 

a) 8 m ?  = 6 m

b) 0.25 m2 $ 2.00 
? $384

2.
3.35 m 1.89 m

20 cm
?

cm 1 = 35.4 cm

1 : 2

1 : 3



1.7  

106

1. 3 : 4 

a) = 8 m 

5. 

DEF GHI 
2 : 3 

b) = 6 m = 8 m 
6 8 = 48 m2

0.25 m2

48 m2 0.25 m2 = 192 
192 

2 192 = 384  
$384 

b 

2. 



2. 

2 ∆ABC 
~ ∆DEF 

2 

1. 

2.1 1 

2 

LLL
2 ABC 
DEF 

ABC DEF 1 : 2 ?

∆ABC ∆DEF



5

2 x y ?

x y

2. GHI JKL x y 

1. ABC DEF 

4
5

x y 6 5

, 



2.1  "

1 : 2

2 = x = 4

A = D, B = E, C = F 

x y

1. 4
5

107

, 2

3
2

4
10

2

1
3 LLL

4
5

2.

x = 18, y = 13.5



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.

?



2.2  " 2

U5 2.2

A D 

3 x

108

, 2 180

∆ABC B
2

2.1

2

1. a)
C = D

2.
∆ABC 

A D ∆ABC ~ ∆DEF 
D = 108

2
∆ABC ~ ∆DEF

∆ABC ~ ∆DEF

1. a)
b) 

2. D = 108

A = E B = F 2
∆ABC ~ ∆EFD



5

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



2.3 1 2 

B = E 

CA 

1 
∆ABC ~ ∆DEF

C = E

∆ABC  ~ ∆DEF 

1. a) 
b) 

109

, 2
1

1
AC

DF 2

2.1 2.2
2

1
3 2

1. a)
C = F 

3 
∆ABC ~ ∆DEF

JKL 
3 

∆GHI ~ ∆JKL

K = H



5

2.4 

3. A = D B = E
a)

b) DE

4. ABC DEF 2 : 3
BC CA DE ?

2.

2 : 5

1.

a), b), c) 

a) AA 2 



2.4 

110

1.
a) x

a) c) 1 : 2
1 LLL

a) c)
2 AA b)

c)

3.
a) A = D B = E AA 2 

b) BC EF 3 : 5 

4.
2 2:3

BC = 2, AC = , ED = 

AA a) b)



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 



2.5  3 

111

1.

AB DF AC DE BC FE

3.
BAC = ECD, ACB = DEC 2

AA

AD = AC – DC = 8 – 3 = 5

AD = 5 

4.
a) ABC = EBD 

BDE = BCA
2 AA

ABC EBD

b) 2
:

5.
90

BCA = ECD 
AA 2 

∆ABC ~ ∆DEC 

.



5

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 



3.1  

M N AB CA 

MN ‖ BC MN = 1
2 BC 

M N 

∆AMN ~ ∆ABC 
NMA = CBA 

MN ‖ BC 
MN
BC = 1

2

MN ‖ BC MN = 1
2 BC 

M N AB CA x

112

, 3

MN
x

1 2
2 2

a) BC = 8 BN = 4 (N 
BC ) BN = 4 

x = 3 1 8
4 2.5 2.6

CA = 10

A



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 x = 1
b) BC BC = 16

M AB MN ‖ BC MN = 3.5 x

M AB MN ‖ BC MN
BC = 1

2 x



3.2  

M AB MN ‖ BC

MAN = BAC 
NMA = CBA 

∆AMN ~ ∆ABC 

N MN = 1
2 BC 

M AB
MN ‖ BC MN = 3.5 x

113

, 2

1 2

2

3.1 M N
M

a) M BC b) x = 1 MC = 7 

N CA
MN = 1

2 BC 



5

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



3.3 

ABCD M N P Q
MNPQ

BD
MQ ‖ BD
BD ‖ NP

MQ ‖ NP

ABCD 

AC
MN ‖ AC
AC ‖ QP

MN ‖ QP

MQ ‖ NP MN ‖ QP
MNQP 

BD AC

114

, 2 2 

BD
NP ‖ BD
BD ‖ MQ

MQ ‖ NP

AC
MN ‖ AC
AC ‖ PQ

MN ‖ PQ

MQ ‖ NP
MN ‖ PQ
MNPQ 



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



3.4  

∆ABC DE ‖ BC
∆ABC ∆ADE ?

∆ABC ∆ADE 
DAE = BAC 
EDA = CBA 

∆ABC ~ ∆ADE 

∆ABC DE ‖ AB DE
∆ABC ~ 

∆DEC 

115

, 2

1

2

3.4 3.7

1. a)
DF ‖ BC ∆ABC ~ ∆ADF 
DE ‖ AC ∆ABC ~ ∆DBE
DF ‖ BE DE ‖ AF ∆ADF ~ ∆DBE 

2.
FE ‖ CA ∆ABC ~ ∆EBF 



5

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



3.5  

DE ‖ BC
AD
DB

EC
BE

AD AC 

1 

1. 

116

a
b

b
a

3.4
1 2

3.8

1. 2.

2



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



3.6  

∆ABC AD
AB = AE

AC
DE ‖ BC

DE ∆ADE 

2

1. 
AD
AB = AE

AC

EDA = 56

117

2

3.6 3.7

1.
AD
AB = AE

AC
DE ‖ BC

EDA = CBA
EDA = 56

2.

FG ‖ PQ HQP = HFG = 40
∆FGH 

 

3.

1 

) 
DE ‖ BC



5

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 
? DE ‖ AC

b) D E F AB ? 
FE ‖ AB

c) DF BC



DE ‖ BC

3.7 

AD
DB = AE

EC
AD
AB = AE

AC

2.
∆FNM ~ ∆FGH 2 

∆ABC AD
DB = AE

EC

DE ‖ BC

118

12
2 3

1.
a) DF EF AC 

BD
BA = BE

BC
DE ‖ AC

b) FD AB 

CF
FA = CE

EB
FE ‖ AB

c) DF BC
DF BC

2.

2 
∆FNM ~ ∆FGH



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 



3.8   

p r 3 
AB
BC = DE

EF

∆ACF 

∆ACF 

b) 
AB(EF) = BC(DE) 

AF 3.5 

( )

AF BE M

119

2
3.5

1.
a) AB

BC = DE
EF

b) 

AB(EF) = BC(DE)
AB
DE = BC

EF

p r

, 



5

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

?
∆ABC 16 

, 

, 



3.9   

120

1.
AC ‖ DE

BA = BD + DA = 3 + 1 = 4

4.

M N MN = 1
2 AC 

∆ABC 

2.
BC ‖ FG AFG ABC

x = 1

DE ‖ FG

3.

p r

x

, 



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 



4.1 2 

U5 4.1

2 6 cm 
1 : 50000 

2 

2 

48 km 4,800,000 cm 

1 : 3200000

x 

1 : 50,000 1 cm
50,000 cm

2
km

100,000

2

2.
a) 1 1.5 cm 

1 3 m 

b) 

1 cm 

x 1
x = 1

200
x = 200 cm = 2 m 

2 cm 3 cm 
x y

x = 400 cm = 4 m
x = 600 cm = 6 m

4 6 = 24 m2 24 – 4 = 20 m2

121

2 3 km 300,000 cm 



5

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 
?



4.2 2 

ABC DEF 1 : 3 
?

ABC
DEF

BC
EF = 1

3
AB
DE = 1

3

1
9

123

1 : 3
1 : 3

ABC
(ABC)

1.

DE = 12 CA FD = 12 BC EF = 12 AB 

∆ABC ~ ∆EDF 2 : 1 (ABC)
(DEF) = (21)2 = 4 

( ) ( )



( ) ( ) ( )

V1 V2 
1

27

2 3 

2. 2 1 : 4 

4.3

V1 V2 

1
64

1. ? 



4.3

V1
V2

1
27

124

3
3

3

(14 )3 = 1
64

π ( )2 ( )

1 : 4 1 : 4 



5

90 cm 75 cm
1.80 m ?

2 

150 cm 1.50 m 

cm 

cm 

2. (A) (S) 24 m
60 200
(I) ? 80

4.4 

1. 40
1.82 m 1.40 m

52 m



4.4    

1.50 m 125

3
3

3

1.
a

2.
2 M

I F
SMA = AFI
MAS = FAI

2 

80 m 

“a” 



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

2 a
5 = 1.8

3 a
a = 3 m

a) ? 16  2

b) 1 ? 4 m2

c) 25 cm 25 cm
?

1280

= 6 cm  

= 15 cm    



4.5  

126

1.
a) 

x

4 m 4 m = 16 m2

c) 2 4 cm 5 cm 

x 

y 

800 25 = 32 1000 25 = 40
32 40 

40 32 = 1280 

2.
4.3 3 

16π (10) cm3 = 160π cm3 

2 : 3 

h

b) 1 y

1 
2 m 2 m = 4 m2


