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1.2 

1. 3

2. 

1. 

∆ABC AB = AC ABC = ACB

2. x 



1. 2.

1. ∆ABC AB AC
BE CD BE = CD

2. ∆ABC BA = BC B
BM DM

∆ACD 
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1. 1.2 2. AD BC

a)
b) BD = CD
c) AD A 

PQR a b 

1.4 

60



1. 2. P Q R ∆ABC 
∆RQP 

2 

2. BAC Q AC
∆AQM

1. AB = BC B = 90 DAC = 30
DCB = 75 AD = DC 

1.5 
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2. ∆ABC D ∆ABC

1.

2. AB = AC
∆ABC AD AD A

1. ABC ABC
BCA 3

∆ABM ∆AMC ∆MBC

1.6 



2. ∆ABC A = 90 B < 90
C < 90

(1)
2

1. AB = AC BC ǁ MN ∆AMN 

1.7 (1)



6

2.1. ∆ABC AB > AC 
B < C

1. 1 

2. 1 

2 

1.8 (2)



1. ∆ABC ∆DBC ∆CED 2. ∆ABE ∆DCE

A B A B B A 

B A 

A ABC DEF BC = EF 

a) B 2 

b) B AB = DE AC = DF 

c) B ABC DEF 

1.9 
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1. 2
2

2. A B /

∆ABC ∆DEF 

A ∆ABC ∆DEF

B A = D B = E

A B A B 

A B A B B A

1. A B 

a) A
b) A
c) A

B
B
B

2. 

1.10 
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A B 

a) A 2 3 
B 2 

b) A
B

I”
I”

I” 3

1.

a) A B C 

b) 3 

c)

2. ABC A = 58 D B C BDC 
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131

1.12 

1. BM = AC
x

2.

3.



1. ∆PQR RS PS = SQ ∆PQR

2. ∆ABC CD ∆DAC ∆DBC

3. A B

a)
A
B

b)
A
B

4.

a) 2 2

b)2

1.13 
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1.

2. O 180
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2.3 

1.

2. 

1. ABCD x y

2. 2 4 



2. ABCD x y 

1. 

2. 2 

2.4 

1.
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1. x y

1. x y z

2. (2x + 30) (6x – 90)

2.5 

2. ABCD BEFC
BMCN

2 2 



1. 2.
x y z

1.
2.
3. 

4.
5.
6. 

1 

1. 

2. 2 (x + 40) (3x – 20)
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2.7 

ABCD

1. ABCD x y

3. ABCD BE = CE 
AE = DE ∆AEB ∆DEC 

2. AC BD O 2
AC A C BD B D 2



1. ABCD 

2.    x y 

2. ABCD AB = x – 2 CD = 2x – 10
AC = 2x – 6 BD = x + 2 ABCD 

1. x y 

2.8 
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a)
b)
c)
d)

2. x y

2.9 

1. ABCD x y



2.
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1. l1 ǁ l2

2. 

2.10 

1. x y

2 1 1 
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2.11 

1.

2. AB ǁ CD ∆ABC 3 cm ∆ABD 

ABCD DEC BC E 



1. ABD AD M DB N M N C
MN = NC ABCM

2. ABCD M AD P
CB MN AD PQ BC MNPQ

3. ABCD M N P Q AB BC CD
CA MNPQ

2.12 
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1. AD = BC BD = CD ∆DBE
x

2. ABCD AE = CG BF = DH 4
AB BC CD DA 4 E F G H

EFGH

3. ∆ABC AB = AC
CAB = 36

DB ABC 2 AC
D

BC = BD = DA
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1. 2.

2 1 

1 
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2.1 

(AB = πr2) (h) 

1.

25 cm2

2. 

= 
15 cm

49 cm2

= 8 cm

V = AB h = πr2 h
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(AB) (h) 

1 6 cm 4 cm 

2. 225 cm3 25 cm2

1. a) c) b) 

2.2 

V = 

V = 

A = 6 6 = 36 cm2



1. 2. 

V =                       

12 cm2 6 cm 

V =

2. 30 cm2 5 cm 

3. 100 cm3 12 cm 

1.

2.3 
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1. 3. 48 cm2 7 cm

(AB) (h)

V = 

1.

2.

a) 9π cm2 7 cm 
b) 27π cm2 5 cm 

3. 108π cm3 36π cm2

2.4

2. 54 π cm3 6 cm



1. 12 cm2 6 cm 2. 12 cm 4 cm 

V =
3 cm

1. 5 cm 2. 24 cm 

3. 6 cm 

2.5 

V =V = (V )

(V )
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1. 7 cm 2 cm 2. 10 cm 

V

V =
V + V

1. 2. 12 cm 15 cm 

3.1 

(V ) 

V =

V =V =



1. 4
cm 10 cm

2.
3 cm 10 cm

3. 150
m 1 139 m

3.2 
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1. 20 cm 10 cm 

2. 18 cm2 8 cm 

3. 12 cm 5 cm 

4. 15 cm 

3.3 



1. 12 cm 2. 

r θ
L

1. g = 6 cm θ = 120

2. 8 cm 

3. g = 9 cm θ = 120 r = 3 cm L 2 

4.1 

r
θ  

g
L
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1. g = 3 cm θ = 210
L

2. r = 6 cm L 

g = 30 cm r = 4 θ 

1. g = 6 cm r = 5 cm θ

2. g = 8 cm θ = 90 r

3. r 8 cm θ 80 g

4. θ = 270 10π g

4.2 

θθ

θ



1. g = 15 cm θ = 120 L 2. g = 8 cm r = 2 cm 

θ

r g

A
A = πrg

A

A = A + A = πrg + πr2 = πr(g + r)

1. A A

3. A A

2. r = 8 cm A = 128π cm2 g

4.3 
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4.4 

1. r 16 cm θ 120 g

r πr2 A = 4πr2.

10 cm 

10 cm 5 cm 

A = 4πr2 = 4π(5)2 = 100π cm2.

2. A A

1. 12 cm 

2. 36π cm2

3. 8 cm 



1. A A 2. 5 cm 

A =

A = 2πrh = 2π 2 8 = 32π cm2A = πrg = π 2 5 = 10π cm2

A =

A 

A = A + A + A + A = 18π + 32π + 10π + 5π = 65π cm2

5.1 



1. g = 10 cm θ = 90
L 

2. g = 15 cm
θ = 216 r

3. 12 cm 15 cm
9 cm 

4. 16 cm 

5.2 

7



1. 7 cm

2.

3. 2 cm 10 cm

4. 8 cm 10 cm 

5.3 



(1620 – 1674)

1662 

PI
B

2011 12 



1.1 

1. 4 

a) 15 65 10 
5 

b) ?
c) 51 
d) 24 52 

2. 1 

a) 80 255 35 5 

b) ?
c)
d) 185 

1.
2.
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5

•
•

1.2 

1 

a) 875 1900 205 
5 

b) ?
c) 1490 
d) 1080 1695 

1

1.
2.

27 30

27 30

27 30

24 27 29

24 26 29

20 24 26 29

19 23 25 29

18 21 24 26 28

16 20 22 27 28
16 19 19 22 22 25 25 28 28 31

28

27 30

23 27 30

24 26 28

21 23 26 28

19 24 26 30

19 23 27 30

20 24 26 30

18 20 22 27 29
16 19 19 22 22 25 25 28 28 31



20 24 
20 24 

= = 20
= = 24

= ‒ 

=  

a)
b)
c) 50 

f Pm

0 20 15

20 40 35

40 60 25

60 80 15

80 100 10

= 24 ‒ 20 = 4

1.3 

1 1 

a) 90 195 21 5

b)
c) 153 
d) 132 
e)

+
2
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1.4 

1 30 

1.
2. 178 
3. 202 
4.
5.
6.
7. 190 

218 249
185 215 249

160 190 220 248
175 195 210 230
165 190 220 245

150 155 185 215 240
140 170 180 205 230
148 175 201 210 235
136 160 200 205 230

130 154 154 178 178 202 202 226 226 250

f Pm

•
•

•

•
•



a)
b)
c)
d)

1. 
1 

f Pm
200 240 70
240 280 75
280 320 65
320 360 70
360 400 85

365

2.

f Pm
0 20 15

20 40 35
40 60 25
60 80 15

80 100 10
100
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1.5 

1 

1.
2.
3. 75 
4.
5.
6.

(fr) 

(n) 

100 (fr ) 
fr =                              100 = 100 

/

A 6

A

f fr fr Pm
16 19 2
19 22 4
22 25 6
25 28 9
28 31 9

1.
2.
3.

f Pm
0 50 55

50 100 65
100 150 75
150 200 90
200 250 80

365



1.6 

1. 8 

a)
b)
c)
d)

f Pm fr fr

0 6 8
6 12 12

12 18 9
18 24 5
24 30 2

2. 39 2015 9 27 10 3
2015 01 39 (SE01 39) (CHIKV)

f Pm fr

10 20 7092
20 30 11026
30 40 8554
40 50 5999
50 60 3190

a) 5 CHIKV 
b) 40 
c) 30 
d)
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cm 4 

a)
b) 5 
c) 5 5 

d)

1.7 



1.

1

a) 

b) 94

c) 86

d) 

e) 

f) 

g) 90

92
87 95 105
90 98 102

81 91 101 107
75 85 90 98 108
70 79 86 94 102
74 78 93 97 104
76 84 89 99 109
77 80 90 97 103

70 78 78 86 86 94 94 102 102 110

f Pm

1.8 
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2.

B
1 6

a)
b)

c)

d)
e) 65

f) 80

g) 60

f Pm fr fr%

1 20 1
20 40 4
40 60 10
60 80 15

80 100 10
40



a) n x
n = 11 

b) n 
n = 12 

, 6 7 

= 2

(μ) x n
=                   .

2.1 

10 

1 150, 135, 150, 140, 180, 100, 170, 150, 125, 175

2 100, 175, 150, 180, 160, 140, 170, 175, 140, 190

a)

b)

c)

d)

e)

f) ?

6 

x
n
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2.2 

1 3

150, 145, 130, 125, 150, 140, 135, 150, 145, 150

100, 105, 95, 100, 103, 105, 107, 104, 100, 105

a)

b)

c)

d)

e)

1 A B 

A f Pm
f Pm

16 - 19 2
19 - 22 4
22 - 25 6
25 - 28 9
28 - 31 9

B f Pm
f Pm

16 - 19 1
19 - 22 5
22 - 25 7
25 - 28 8
28 - 31 9

a)
b)
c)

=                         .Pm f 



1 2 3 4 5 6 7 8 9 10

7 8 6 9 10 7 8 6 7 10

f Pm
f Pm

200 - 240 70
240 - 280 75
280 - 320 65
320 - 360 70
360 - 400 85

365

n 
nμ  = x μ =                          

•
2 3, 4, 5, 4, 9 μ = 5 2 5, 6, 7, 6,

11 μ = 5 + 2 = 7

• 3,
4, 5, 4, 9 μ = 5 2 6, 8, 10, 8, 18

μ = 5(2) = 10

2.3 

1. 7 

25

• 20% 
• 10 

a)

b)

a)

b)
c)
d)
e)

2.

1

a)
b)

x
n
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f Pm
f Pm

0 - 20 15
20 - 40 35
40 - 60 25
60 - 80 15

80 - 100 10

f
200 - 240 70
240 - 280 75
280 - 320 60
320 - 360 70
360 - 400 85

360

2.4 

1.

a)
b)

2. 2,800.00 

• 9% 
• 250 

2
•
•

•
•

1

a)

b)



f
0 - 20 15

20 - 40 35
40 - 60 25
60 - 80 15

80 - 100 10

2.5 

1. 7

a) 10% 
b) 1 

•

•
2

A 10, 8, 6, 4, 5, 3, 7, 9, 2
B 4, 12, 16, 6, 8, 20, 18, 14, 10
C 5, 6, 7, 8, 9, 10, 11, 12, 13

a) ?

b) A 5 3 ?

2.

a)
b)
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1.

10
2

1 350, 335, 250, 440, 580, 300, 370, 450,
325, 450.
2 300, 275, 450, 380, 560, 390, 470, 375,
340, 490.

a)
b)
c)
d)
e)

?

2.

1000

a)
b)
c)

(mm) F Pm

f Pm

45 - 55 15

55 - 65 55

65 - 75 850

75 - 85 75

85 - 95 5

1000

"x“ 

2.6 



1.

38
(cl)

55, 60, 48, 39, 40, 39, 55, 38, 46, 50, 51, 59, 56, 55, 49,
47, 48, 49, 56, 53, 47, 50, 52, 57, 58, 52, 60, 65, 46, 51
60, 75, 45, 50, 40, 35, 65, 74.

a) 35 43 8 cl 5

b)
c)

2.

15
2017 3

20%

a) 2017 3
b)

c) 1 kWh
0.25
900 Wh

3

2.7 
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2.8 

1. 1 A B 

A
f

16 - 19 2
19 - 22 4
22 - 25 6
25 - 28 9
28 - 31 9

B
f

16 - 19 1
19 - 22 5
22 - 25 7
25 - 28 8
28 - 31 9

3
300 250 400 350 400 600 550
250 300 450 400 450 580 600
400 350 250 500 450 650 600

a)
b)
c)
d) a) c) 

2.
> >

3.
< <

2. 3 

1.



1.

a)
b)

2. 400
350 375
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3.1 

1.
2.
3.

8
2 3

• 5

• 5 5
1

12 0.5
11.5 12.5

11.5 12 < 12.5
8.4 0.05 

8.35 8.45 8.35 8.4 < 8.45.



3.2 

1.
2.
3.

1. 345 3 
2. 2 109 4 
3.

0.048 2 
4.

3.20000 105 6 
5. 1 4 700

2 10
10

4 
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3.3 

1.

a)
b)
c)

2. 4

a)
b) 4 
c) 10 

1. 5 934 456 500

2. 1 392 000 km
, E.(2006). Génesis y características de las Rocas (UCLM

- 2006)
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2.

3.

4.

5.

6.

7.
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9.

10.
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1.

2.

3.

4.

5.

6.

7.
8.
9.
10.

2 



1.

2.

3.
4.

5.
6.
7.

8.

9.

10.
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1
2 1.1

3 1.2

4 1.3

3.

−3a2 + 11a

5 1.4

6 1.5

7 1.6

8 1.7

2.  =

= 

x a = 51

10 1.9

2. 



11 1.10

12 1.11

13 1.12

3. b)

15 2.1

3. 3 

( n − 1) n ( n + 1) 

( n − 1) + n + (n + 1) = 3n.

16 2.2

5n + 5 = 5(n + 1)

2.

235 + 532 = 767 = 11 69 + 8
11 

3.
2

17 2.3

1. 8 + 10 + 16 + 22 + 24 

a) n 

2. 3 + 11 + 19 

a) n 3n

b) n 3(n − 8)

18 2.4

1. 10a + b 
10b + a 

b) n 5(n + 8)



3n

1. a) 2a −8b = 12
a = 4b + 6 b

b = 5 a = 26

2.

x = y 100 km/h
t

x = 80 km/h 2 h = 160 km
y = 100 km/h t h = 160 km
x = y y 

160 km = 100 km/h t h 
h

1 36 

2
24 1.1

2. 2 

3. 2 

2 

25 1.2

1. x
x = 954.00 

2. x
x = 300 900

1,800

3. 25x + 75 = 125x

45

4. 30 

5. 78 

26 1.3

2. 17 cm 20 
cm

27 1.4

2 



1. b) x = 3 y = 2

30 1.7

31 1.8

32 1.9

33 1.10

34 1.11

35 1.12

36 1.13

2. b)

28 1.5

2. b) x = 3 y = 2

3. c)

29 1.6

1. a)

2. c)



37  1.14

38 1.15

41 2.1

1. x y 
x = 30 m y = 90 m 

2. y x 
x = 12 m y = 8 m 

42 2.2

1. x y 
x = 13 cm y = 19 cm 

2. x y 
x = 120 cm y = 80 cm 

1. B
120 km A

135 km
2. 75 km

125 km

43 2.3

1. x y 
x = 40 cm y = 30 cm 

2. x A 1 
y B 1 

x = 12 l/min y =  14 l/min 

1. x y
x = 60 y = 130

2. x 4%
y 5%

x = 5000 y = 4000

44 2.4

1. x y

x = 12 y = 8
2. x y

x = 800
y = 1200

1. x y 
x = 15 y = 10 

2. x y 
x = 15

y = 20 



3
50 1.1

1. y = 90x x 

2. a) a = 8 b) a = 3 c) a = 2
3. a) y x y = 60x 

b) y x y = 5x

51 1.2

52 1.3

54 1.5

55 1.6

3. a) a = 3 b) y = 3x

2. x

y = 100 − 4x y = ax 

1. a) a = 3 b = 1
b) a = 4 b = 0
c) a = −2 b = 3
d) 

2. a) y = 3x

b) y = 
c) y = ax

1.
154 155 156 157
a) x x 
b) y = 150 + x

2. a) a = 3 b = −2
b)
c) a = −2 b = −1
d)

1. a) 
290 300 310 320

b) 2 20.00 
4 40.00 

c) x 10x 

d) y = 250 + 10x.

a)
5 15 25 35 45

55 55 65 75
b)100 km 205.00

150 km
305.00

c) 2
d) y = 2x + 5.

1. y x 

y = 2x y = ax 

2.
240 250 260 270
a) 10x 
b) y = 200 + 10x.

1. a) a = −2 b = −3
b) a = −3 b = 0
c) 
d) 

53 1.4



b) 15 175 20 
200 

c) = 5
d) y = 5x + 100.

56 1.7

1. a)
100 120 140 160 180

200 220
b) 20 280 

25 330 

c) = 10
d) y = 10x + 80

a) c) 

b)
x = −1 y = 1 x = −2 y = −1
x = −3 y = −3 x = −4 y = −5

c)

2. a) 
110 120 130 150 160
170

2. a) c) 

b)
x = −1 y = −5 x = −2 y = −7

c)

1. 

2. 

a) y 5 

59 1.10

1. 
3 1 −1 −3

57 1.8

58 1.9



63 1.12

b) = 2

65 1.14

64 1.13

61 1.11

b) = −2

1. a) y 
b) a = 

=

= −4

2. a) y 2 
b) y = −13 c) a = 2

1. a) y 2 a = 2
b) y 2 a = −2

2. a) y 5 a = 5
b) y 5 a = −5

3. a) y a =

b) y 

4. a) y 

b) y 

2. a) 
4 3 2 1 0 −1

b) c)
y b = 2

x 1 y
a = −1

1. a) y 
b)                 c) 

2. a) y 
b)                 c) a =

b) =

b) =

a)
1 3 5 7 9 11

b) c)
y b = 5 x

1 y
a = 2

1. a) (0, 2) 

b) (0, −1) 



66 1.15

2. a) q
b) h

c) r
d) p

67 1.16

70 1.18

68 1.17

a) y –18 22 
b) y –1 2 
c) y –5 3 
d) y 1 3 

1. a) p
b) h

c) q

d) r

1. a) 
−1 0 1 2 3 4

c) 
y b = 1 x 1 

y

1. a) y 2 62 
b) y –7 2 
c) y –10 2 

−1 = b y = −2x ‒ 1  

2. a) y –16 26 
b) y –8 4 
c) y –5 3 
d) y 5 



72 1.19

74 1.20

78 2.1

79 2.2

80 2.3

y = −2x + 4



1. a) x (2, 0)
y (0, −2)

b) x (–3, 0)
y (0, 4)

2. a) x (3, 0)
y (0, 2)

b) x (−4, 0)
y (0, 2)

82 2.5

81 2.4

83 2.6

1. a) x (6, 0)
y (0, −2)

b) x (–2, 0)
y (0, 4)

x = 1 y = 1

x = 3 y = 1



x = 2 y = 2

84 2.7

x = 2 y = 2

x = 3 y = 2

x = −2 y = 5

x = 1 y = 3

x = 1 y = 3

86 3.1

x = 0 y = 5

x = 3 y = 4

87 3.2

a) y = x + 273
273 k
291 k

b) 364 k 
91 C 

a) x = 2 y = 3
b) x = 1 y = 2



2. a) y = 8.75x
b) 525 

60 

1. 4
2. 

y = x − 5.
3. 10

88 3.3

1. a) y = 0.9x
b) 900 810 

81 

2. a) 10
b) y = 2x

y = 2x − 6.
c) 24 

4
94 1.1

95 1.2

96 1.3
1. a) 0 18 cm2 

b) 18 cm2

c) 18 cm2 0

2. 2 x 6 y = 2x
3. 6 x 12 y = 18
4. 12 x 18 y = 54 −3x

97 1.4

1. a) 

98 2.1

99 2.2



a) b, c, e, h b) c, d, e, f

a) a, d, f, g b) a, b, g, h

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

a) a g d f b) a g h b

a) a e b f d h c g
b) a e d h b f c g

100 2.3

1. a = 180 − (50 + 40 ) = 90
b = 40 c = 140

2. b c e h
a d f g

b h c e
a g d f

a e b f d h c g

101 2.4

1. b c f g
a d e h

b f c g
a e d h

a g b h d f c e

102 2.5

1. x = 55
2. b h c e

a g d f
a = c = e = g = 150
d = b = h = f = 30

1.(1) 180
(2) 
(3) 180 − ABC
(4) CBD = BCA + CAB

103 2.6

1. 
b e c h 
a f d g

a = c = f = h = 60
d = b = e = g = 180 − 60 = 120

a f d e 
b g c h

b = d = e = g = 127
a = c = f = h = 180 − 127 = 53

2. (1) CDE
(2) BC ǁ AD

b) 
2 

c) ABC
180

d) n ǁ m

104 2.7

1. BED
DE ǁ CB

2. 2. a) 5 
0 5 

b) 

y = 5x
y = 60

a) 4 
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108 1.1

1. a)

A D AB DE A D

B E BC EF B E

C F CA FD C F

b)

A D AB DE A D
B E BC EF B E
C F CA FD C F

2. 1 3 

A K AB KJ A K
B J BC JI B J
C I CD IL C I
D L DA LK D L

109 1.2

A D AB DE A D
B E BC EF B E
C F CA FD C F

a) AB = C'B' BC = B'A' CA = A'C'
A = C' B = B' C = A' 

ΔABC ΔC'B'A' 
b) AB = A'B' BC = B'C' CA = C'A'

A = A' B = B' C = C' 
ΔABC ΔA'B'C' 

110 1.3

1. 

A D AB DE A D
B E BC EF B E
C F CA FD C F

2. AB = A'B' BC = B'C' CA = C'A'
A = A' B = B' C = C'

∆ABC ∆A'B'C'

111 1.4

1.AC = DE BC = EF AB = DF
A = D B = F C = E 

ΔABC ΔDFE 
2.

• a) d)
• B) c

• a) f)
• b) d)
• c) e)

112 1.5

1.
• a) c)
• b) d)
• c) e)

2.
• a) d)
• b) c) 

• a) e)
• b) f)
• c) d)

113 1.6

1. a) ∆ABC ∆ADC (SSS)
b) ∆ABC ∆DCE

(SAS)

AB = BC = CD = DA 
∆ABC ∆CDA AB = CD
BC = DA CA = AC 
(SSS) ∆ABC ∆CDA

114 1.7

1. a) ∆ADE ∆BDF (SSS)
b) ∆AED ∆BEC

(SAS)
2.∆AEF ∆DFE 

EF = FE FA = ED EFA = FED 
(SAS) 

∆ABC ∆DEF 
AB = BC, DC = CD, ABC = BCD 

(SAS) 
∆ABC ∆BCD 
AC = BD

115 1.8

1. ∆EHG ∆FHG 
∆EFG 
GE = GF
HG = HG 

HGE = HGF 
(SAS) 

∆EHG ∆FHG

2. ∆ADC ∆BDC 
∆ABC 
CA = CB ∆ABD 

AD = BD 
DC = DC (SSS) 

∆ADC ∆BD 

• a) d)
• b) f)
• c) e)



1. 

a) 2 
1 

3 

6
120 1.1

a)
b)
c)

d)
a) 2 1 

3 

b) 60

6 cm
70

55
5.2 cm

121 1.2

122 1.3

1. 2 

1. ∆ABC ∆BCD 
AB = AC ...(1)

BE CD 

...(2)

∆BEC ∆CFAABC ABD 

∆ADC ∆BDC

1. ∆ACE ∆BDF
AD = BC 
AC = AD + DC = BC + CD = BD 

AE = BF 
EAC = 90 = FBD 

(SAS) ∆ACE
∆BDF 

2.∆KLJ ∆KMG
GM ǁ LJ KLJ = KMG

JKL = GKM
KL = KM
(ASA) ∆AKLJ ∆KMG

116 1.9

1. ∆ACE ∆BCD 
AD = BE DC = EC 

AC = AD + DC = BE + EC =BC 
CE = CD 

ACE = BCD 
(SAS) 

∆ACE ∆BCD 
AD = BE 

DC = CE 
∆ACE ∆BCD

2. ∆BCD ∆CAE ∆ABC 

(ASA) BC = CA 
∆ABC 

BCD = 60 = CAE 
∆ABC θ = α 

DBC = 60 + θ = 60 + α = CAE
...(1)

(SAS) (1) 
DB = EC ∆ABC 

BA = CB 
∆ADB ∆BEC 

θ = α ...(2)

1. 

2. 



AB= AC 
ABC = ACB ...(3)

(2) (3) ABE = ACD ...(4)
EAB = DAC ...(5)

(ASA) 
(1) (4) (5) ∆ABE ∆ACD

BE = CD 

2.∆BAM ∆BCM 
BA = BC MB = MB 

BM 
MBA = MBC

(SAS) ∆BAM ∆BCM 
AM = CM

123 1.4

2. a) (SAS) 
∆ADB ∆ADC 

b) AD 
c)

1. 

124 1.5

1. 
C + B = DAC ...(1)

AB = AC B = C ...(2)
(1) (2) 

2 C = DAC ...(3) 
C =      DAC ...(4)

DAC = EAC ...(5) AE
DAC 

(5) (4) C = EAC

AE ǁ BC 

2. AB = AC ...(1)
Q R 
AQ =     AB AR = AC ...(2)
(1) (2) AQ = AR ...(3)
∆ABC 

A = 60 ...(4)
(3) (4) 
∆AQR ...(5)
(4) QR = AQ ...(6)

PQ = BP RP = CR ...(7)
AQ = BP = CR ...(8)  P Q R 

(6) (7) (8) QR = PQ = RP.  

1. ∆ABC

BAC + BCA = 180 − 90
= 90 ...(1)

BA = BC 
BAC = BCA ...(2)

(1) (2) BCA = 45 ...(3) 
DCA = 75 − 45 = 30 ...(4)
DCA = 30 = DAC ...(5)

AD = DC

2. ∆AQM
MQ ǁ AC 

AQM = QAC ...(1)
AQ

MAQ = QAC ...(2) 
(1) (2) AQM = MAQ

MA = MQ 
∆AQM 

125 1.6

1. ABM = MBC = BCM = MCA
= 30

(SSS) 
∆AMB ∆AMC MB = MC 

∆MBC 
MBC = MCB

AM = AM BA = CA 
∆ABC 

AM BAC 

MAB = MAC = 30
AMB = 180 − 30 2 = 120
BMC = CMA

1. ∆ABD ∆ACD
AB = AC AD 

DAB = DAC
AB = AC DA = DA

(SAS) 
∆ABD ∆ACD 

BD = CD

1.

A = 30 60
C = 90 ∆ABC

2. AB = AC
∆ABC AD A 

AD 

6 1.3 

126 1.7

1. MN ǁ BC AMN = ABC 
ANM = ACB ...(1)

AB= AC 
ABC = ACB ...(2)

(1) (2) AMN = ANM
AM = AN 

∆AMN 
2. ∆ABC B < 90

C < 90 A = 90
B = 40 = C

A = 100 ∆ABC

(ASA) c) 
d) 



127 1.8

1. ∆ABC B < C 
AB > AC 

2. a) d) 

a) c) 

b) d) 

128 1.9

1.
∆ABC ∆DBC

(SAS) 
∆DBC ∆CED

2. 
∆ABE ∆DCE

129 1.10

1.

∆ABC ∆DEF
C = F = 90

2. A B 

a) A B 

b) A B 

c) A B 

2. a) ∆ABC 
∆ABC 

b) ∆ABC 
∆ABC 

130 1.11

a)
b)

133 2.1

1. b) d) e) h) 
2 

2.
AO = CO BO = DO

134 2.2

1.
a) 90

6 cm 

d) x = 124 y = 56
5 cm 4 c m

e) 90
4 cm 2 cm 

2. a) d)

b) f)

135 2.3

1. 2 

2. 

1. 



ABCD AC A 
C ABCD 

A = C ...(1)
AC

DAC =     A DCA = C ...(2)
(1) (2) DAC = DCA ...(3) 
(3) DA = DC ...(4) 
ABCD 
AB = CD, DA = BC ...(5)

(4) (5) 
CB = DA = DC = AB ABCD 

4 

136 2.4

1. a) b) d)

2

137 2.5

1. x = CD = 6 cm y = OD = 4 cm
2. 

CN = A ...(1)

NC = BF ...(2) ABCD BEFC 

CN = BM 
BN = CM 

BMCN 

1.
a) y = 4x 6x = z

6x + 4x = 180 x = 18
y = 72 z = 108

b) 6x + 20 = 12x − 40 y = z
6x + 20 + y = 180
x = 10 y = z = 100

2. 2x + 30 = 6x − 90 x = 30
90

138 2.6

1.

2. 5x − 5 = 4x + 25 y = z,
5x − 5 + y = 180
x = 30 y = z = 150

1. a) 5 
b) 2 
c) 3 6 
d) 4 

2. x + 40 = 3x − 20
x = 30

70 110 70 110

139 2.7

a)
b) 2 

1. 5y + 6 = x 5y + 6 = y + 20 
x =     y =    

2. ∆ABO ∆ADO 
OA = OA 
ABCD 
BO = DO 
ABCD AB = AD 

(SSS) 
∆ABO ∆ADO 

BAO = DAO

3. ∆AEB ∆DEC 
ABCD 

A = D = 90
ABCD 
BA = CD 

EB = EC 

∆AEB ∆DEC 
AE = DE 

140 2.8

1. AB = DC 
AD = AE + ED = CF + FB = CB 

2 

2. 
x − 2 = 2x − 10 
x = 8



AC = 10 = BD ...(1)
∆ABC ∆DCB 
AB = DC BC = CB 

(1)
CA = BD 

(SSS) ∆ABC ∆DCB 
ABC = DCB ...(2)

ABCD 
ABC + DCB = 180 ...(3)

(2) (3) 
ABC = DCB = 90

BAD = CDA = 90

141 2.9

142 2.10

143 2.11

c)

d)

1. 2y + 10 = 2x + 4 = 2(x + y) 
x = 5 y = 2 

2.

1.

EF ∆AEF ∆BEF ∆CEF  
AB ∆EAB ∆FAB
BC ∆EBC ∆FBC  
AC ∆EAC ∆FAC

BC ∆ABC ∆DBC

1. D 
AD = DC = BD 

2x =  y = 20 
x = 10 y = 60 

2. x + y = 15 x =    (x + y) 
x = 5 y = 10 

1. BA = BC B = 60
∆ABC 
3x − 7 = y = 20 
x = 9 y = 20 

2. 5x = y = 15 
x = 3 y = 75 

a)

b)

1.

2. ∆ABD ∆ABC 
cm 



7
148 1.1

149 1.2

150 2.1

151 2.2

152 2.3

1. a) V = 240 cm3 V = 160 cm3

b) V = 144 cm3 V = 96 cm3

153 2.4

V = 8π cm3

V = 135π cm3

b) V = 45π cm3

154 2.5

155 3.1

158 4.1



8
159 4.2

1. A = 65π cm2, A = 90π cm2

2. g = 16 cm
3. A = 60π cm2, A = 96π cm2

162 5.1 166 1.1

160 4.3

161 4.4

A = 136π cm2, A = 200π cm2

1. A = 576π cm2

2. r = 3 cm
3. A = 32π cm2

1. A = 260π cm2

A = 360π cm2

2. A = 100π cm2

1. A = 18π cm2

A = 90π cm2 A = 9π cm2

A = 117π cm2

2. A = 128π cm2

A = 136π cm2

A = 264π cm2

b) 35 45 
c) 5 
d) 20 

b) 115 150 
c) 1 250 

d) 5 

1. a) 
b) 1, 080 - 1, 285 

1, 285 - 1, 490 

c) 9 
d) 21 

167 1.2



1

2

168 1.3   

a) d)

169 1.4   

b) =

2. 
2 

b)111 – 132 
c) 10 
d)10 

c) 25 

c) 30 35 

a) d)2. 26 
3. 19 
4. 202 – 226 

226 – 250 
5. 24
7. 8 

1. c) 220 70 
340 

70 

-



171 1.5

1. 50

1. 2.

A 

172 1.6   

1. a) d)

b) 

2. a) 
b) 26%
c) 51%
d) 25 

( )

176 2.1  

1 
a) 100 125 135 140 150 150

150 170 175 180
b) 100 180
c) 150
d) 150 e) 147.5

2 
a) 100 140 140 150 160 170

175 175 180 190
b) 100 190
c) 165
d) 140 175

e) 158
f) 2

177 2.2   

a) 125 130 135 140 145 145
150 150 150 150

b) 125
150 c) 145

d) 150 e) 142

a) 95 100 100 100 103 104
105 105 105 107

b) 95
107

c) 103.5
d) 100 105
e) 102.4

3. 65
5. 

4. 6.



A f Pm
f Pm

16 - 19 2 17.5 35

19 - 22 4 20.5 82

22 - 25 6 23.5 141

25 - 28 9 26.5 238.5

28 - 31 9 29.5 265.5

30 762

A 

B 

b) = 25.4
c)

178 2.3  

1. a) 6 6 7 7 7 8 8 9 10 10
b) 6 10
c) 7.5 d) 7 e) 7.8

B f Pm
f Pm

16 - 19 1 17.5 17.5

19 - 22 5 20.5 102.5

22 - 25 7 23.5 164.5

25 - 28 8 26.5 212

28 - 31 9 29.5 265.5

30 762

f Pm
f Pm

200 - 240 70 220 15 400

240 - 280 75 260 19 500

280 - 320 65 300 19 500

320 - 360 70 340 23 800

360 - 400 85 380 32 300

365 110 500

179 2.4   

b) = 25.4

b) = 44.

a) 380
b) 300

f Pm
f Pm

0 - 20 15 10 150

20 - 40 35 30 1 050

40 - 60 25 50 1 250

60 - 80 15 70 1 050

80 - 100 10 90 900

100 4 400

f

200 - 240 70 70

240 - 280 75 145

280 - 320 60 205

320 - 360 70 275

360 - 400 85 360

360

180 2.5

a) 50 
20% 
50 

10 
b) 50 

a) 30
b) 30

A 2 3 4 5 6 7 8 9 10
6, μ = 6

B 4 6 8 10 12 14 16
18 20

12 μ = 12
C 5 6 7 8 9 10 11 12

13  
9 μ = 9

2. 250 
9% 
252 

a) 3

B

b) 5 A 10 15 20 25 30
35 40 45 50

30 μ = 30
5

f
0 - 20 15 15

20 - 40 35 50

40 - 60 25 75

60 - 80 15 90

80 - 100 10 100

100

1. 1 10% 
10 1 

b) = 302.74



219

A f

16 - 19 2 2

19 - 22 4 6

22 - 25 6 12

25 - 28 9 21

28 - 31 9 30

30

B
f

16 - 19 1 1

19 - 22 5 6

22 - 25 7 13

25 - 28 8 21

28 - 31 9 30

30

183 2.8  

a) 26.5 29.5

b) 26.5

1. 1
a) 37.5 
b) 

2
a) 40 
b) 

< < 

2. > > 
< < 

186 3.2  

2. a) b) 
0.05 c) d) 0.005

187 3.3  

b) i) ii) 
0.05 iii) iv) 0.005

185 3.1  

a) 29.5  
b) 26.5

A 

2. a) 
407.1

432.9
457.1

b) 1
316.7 300
366.7

416.7 433.3
610 583.3

c) 
= 400 = 400

= 450 = 450

= 450
d) 

3

2. a) d) 
0.05 e) h) 0.005 




