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a) ABC x

b) ∆ , ∆ , ∆ , ∆ ∆ABC 

c) CFGH 

d) ABC 

e) ADEB 

f)

4

x = 5 cm.

1.1 1



1.2 2

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

3 cm 4 cm

6



1.3 1

2 2
a b c a2 + b2 = c2

a) A (2, 0); B (0, 1) C (0, 0) b) A (1, 0); B (0, 1) C(0, 0)



1.4 2

2 2

∆ABC AB2 = BC2 + CA2 

b) ∆ ∆ CBD

d) ∆ ∆ ACD

a) C AB

c) ( ) BC2 =

f) BC2  + CA2 = = AB (BD + DA) = AB2

e) ( ) CA2  =

6

ABC



a 

a b c a2 + b2 = c2

x

1.5 



x

x

a) AP O 

1.6 

6



2. x

ABC EHG 

1.7 

1. x



1.8 

a b c a2 + b2 = c2 c 

3 8 15 17 2 2 3 2 
152 + 82 = 289 172 = 289 152 + 82 = 172

ABC 

6



2. 

2.1 

ABC
BC

cm 

1.

a) 7 cm 25 cm 24 cm b) 5 2

πr2h 



ABC BC

2.2 

b) ABC 

1.

a) 7 cm 8 cm 9 cm b) 3

2.

AB = cm

BC = h = 

AB h

6



2.3 

AC = 

2.

5 m

1.



2.4 

2.

1 cm 6

∆ABC (∆ABC) =

1.

6
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2.5 

1.

2.

3.

4.

5.

12 cm 5 cm 13 cm
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2.6 

1.

2.

3.

4.
6



ABC
AB BC

CA

1. A C 

2. 1942 11 26

2.7 

21 669.9 m

44

INAC



2.8 

" " 

2.9 

" " 

1. 10 8

2. H B

1. 28 m
31.77 m

?

2. 32 81.28 cm 24.98
?

6



2.
2 1935 2002

2006

1.
1928 1930

2001 1 13
2009



6
7 1

2

ABC 

1 



1.

a)

b) 2 

c) 1 

d) 1 

e)

2 

2

1
1

1

2 

1

1.1 

2.

a) d) 

b) e) 

c)
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1.2 

2

3 

1. a) 2 

2. b) 1 

3. c) 2 

4. d) 1 

5. e) 2 



BOA = 2 BPA 

BOA = 2(30) = 60

x

1.3 1

2 

2. 3 

1.

a)

b)

c)

d)

e)



2. x

1.4 2

BOA = 2 BPA
BOA = 2 BPA 

BOA = 2(35) = 70

2 

x

1. 3
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1.5 

2. x

BOA = 2 BPA

2

BOA = 2 BPA 

BOA = 2(33) = 66

x y z

1. x



" " 

1.6 

1.

2.

3.

4.

5.

7



BPA = DPC BOA = DOC 

1.7 

2. 

2 

1. x y 



" " 

1.8 

7

1.

2.

3.

A B C D E F 6
x y



PO 

2.1 

1. P 

2.

PO 

P 

2 A B 



P 

1 2 

AB = CD

A B C D E F G 8 

2.2 
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2. A B C D E 5 

x

2.3 

2 DBC = DAC 
∆AED ∆BEC

AA
∆AED ∆BEC.

ED = 7.5 cm

1. P

∆AED ∆BEC
ED =

b)                 



2. x

1 4 A B C D 

2.4 

A B
A 1 B

1 2 1 1 2 

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

AD || BC

A B C 
7



2. 1 4 A B C D 

CAB = CDB 2 CB 
A, B, C, D 

BDA = BCA = 66
CAD = CBD = 60

x y

2.5 4 

2 1 4 

1. x



BOA = 2 PBA

x

2.6 

2. x y 

1. 1 4 A B C D 

7
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2.7 

" " 

2.8 

1. 4

2.

3.

4.

1. P

2. 2 2

3.

4. 1 4 2



2.

a) VPA VQA 45
b)
c) P Q A V 1 
d) Q ?

1. 1 P 1 Q APB 
AQB 

a) 2 ?
b) P P’ 

A B P
APB

7





1

a) 1 b) 10 

1.1 

2

1
18

11
18 ‒ 11 = 7.

2
14

10
14 ‒ 10 = 4.

1 

10
14
15
12
16
18
16

(μ)

1 18
2 16
3 19 
4 16
5 17
6 16
7 14
8 15
9 15

10 16.5

(μ)

1

1 12
2 11
3 12
4 13 
5 12
6 18

2

1 10
2 13 
3 12
4 11
5 12
6 12
7 14



8

1. 8 

? 

2. 2

?

1 9.3 8.0
2 10.0 8.6
3 9.5 9.0
4 9.6 9.5
5 9.5 8.5
6 9.7 9.0
7 10.0 9.0
8 10.0 10.0

(μ)

1 2
28 29
26 27
30 27
27 28
15 30

(μ)



1.2 

(x) (μ)
x − μ ∑(x ‒ μ)

= 0

∑(x ‒ μ) = 0

1 

a)
b)

?

A B 6 
? 

A B
1 3 1
2 2 4
3 1 0
4 2 1
5 1 1
6 3 2

(μ)

x x ‒ μ |x ‒ μ|
9.3

10.0
9.5
9.6
9.5
9.7

10.0
10.0

(μ)

x x ‒ μ |x ‒ μ|
8.0
8.6
9.0
9.5
8.5
9.0
9.0

10.0

(μ)



1.3 

2. 1.1 2
?

σ2 

= 

n μ

1.
2017 1 6

1 2.7 2.5
2 2.8 2.4
3 2.8 2.5
4 2.6 2.1
5 2.8 2.6
6 2.5 2.3

(μ)

1

x x ‒ μ |x ‒ μ|
28
26
30
27
15

(μ)

2

x x ‒ μ |x ‒ μ|
29
27
27
28
30

(μ)

8



1.2 1

x x ‒ μ (x ‒ μ)2

9.3
10.0
9.5
9.6
9.5
9.7

10.0
10.0

(σ2)

x x ‒ μ (x ‒ μ)2

8.0
8.6
9.0
9.5
8.5
9.0
9.0

10.0

(σ2)



1.4 

2. 1.3

σ 
=

=

1.3 

1. 1.3 

1

x x ‒ μ (x ‒ μ)2

28
26
30
27
15

(σ2)

2

x x ‒ μ (x ‒ μ)2

29
27
27
28
30

(σ2)

x x ‒ μ |x ‒ μ|
1 2.7
2 2.8
3 2.8
4 2.6
5 2.8
6 2.5

(μ)

x x ‒ μ |x ‒ μ|
1 2.5
2 2.4
3 2.5
4 2.1
5 2.6
6 2.3

(μ)

8



2. 1.4 

5 10 5
10 5

Pm

1.5 

Pm = + 
2

Pm = = 7.5

1. 1.4

x x ‒ μ (x ‒ μ)2

2.7
2.8
2.8
2.6
2.8
2.5

(σ2)

x x ‒ μ (x ‒ μ)2

2.5
2.4
2.5
2.1
2.6
2.3

(σ2)

1 2
28 29
26 27
30 27
27 28
15 30

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



2 40 

a) 2 5 8 18 

b) 

A B

A
10 14 13 15 14
14 13 16 11 15
17 14 13 14 12
10 13 14 13 16
14 10 13 12 10
11 10 11 11 12
12 11 12 13 13 
10 12 10 11 13 

B
9 15 13 14 15

10 10 16 13 11
12 14 11 14 12
11 10 13 9 13 
13 13 16 13 11
13 14 11 12 10
16 15 12 13 11
15 14 15 14 15

A B
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2. 2 9 

1.6 

5 5 155 180 

A B

1. 1.5 

2.7 2.5
2.8 2.4
2.8 2.5
2.6 2.1
2.8 2.6
2.5 2.3

(σ2)

(σ)

A
164 168 167 160 178
170 155 172 169 165
176 167 164 158 173
160 165 157 168 165
165 174 165 164 170
167 166 163 167 162
162 169 161 164 166

B
160 169 169 165 163
167 167 163 170 177
163 160 172 174 178
170 165 174 165 167
166 164 165 168 169
163 173 160 172 164
157 162 170 162 166
172 168 164 174 160

cm A B



2 40 
1.5 

a) 

b) 
? 

f Pmμ =

30

5

30 ‒ 5 = 25

(fx)
5 10 4

10 15 8

15 20 9

20 25 8

25 30 1

30 35 0

30

Pm fA Pm fB Pm
A (fA) B (fB)

8



5
0 500

2. A B 9 1.6 

a)

b) 

n Σ f Pm μ

1.7 

= f (Pm - μ)2

1. 11

1 mm 1 mm

Pm
fA Pm fB Pm

A (fA) B (fB)



30 3
Pm ‒ μ (Pm ‒ μ)2 fC (Pm ‒ μ)2

≈ 33.33 33.33

40 2
1.6

(Pm) Pm ‒ μ (Pm ‒ μ)2 fC (Pm ‒ μ)2

(fC)
5 10 3 7.5 7.5 ‒ 17.5 = ‒10 (‒10)2 = 100 3(100) = 300

10 15 7 12.5 ‒5 25 175
15 20 10 17.5 0 0 0
20 25 8 22.5 5 25 200
25 30 1 27.5 10 100 100
30 35 1 32.5 15 225 225

30
(μ) 17.5

(Pm) Pm ‒ μ (Pm ‒ μ)2 fB (Pm ‒ μ)2
B (fB)

(μ)

(Pm) Pm ‒ μ (Pm ‒ μ)2 fA (Pm ‒ μ)2
A (fA)

(μ)

8



b) 
? 

2. A B 9 1.7

1.8 

1. 1 11 
1.7 

a)

(Pm) fA Pm fS Pm
(fA) (fS)

(cm) (Pm) Pm ‒ μ (Pm ‒ μ)2 fA (Pm ‒ μ)2
A (fA)

(μ)

(cm) (Pm) Pm ‒ μ (Pm ‒ μ)2 fB (Pm ‒ μ)2
B (fB)

(μ)



=

=

2 

40 2

f(Pm ‒ μ)2

n Σ f Pm μ

2 33.33 29

8
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1.9 

1.

60, 55, 54, 54, 56, 53, 58

2.

3.

1 2

165 174

166 170

170 172

168 169

172 165

166 168

168 162

162 167

168 165

165 168

(σ2)

(σ)

(μ)

1 2

x x ‒ x x ‒

15.5 14

16 16.5

16.5 14.5

14 14

15 15

16 16



1.10 

1.
4 6 15

39

2.

3.

4.

15 22 30 28 24

16 23 32 36 32

17 25 15 35 25

20 35 18 30 23

22 20 22 20 21

10 14 13 

14 18 15

18 22 12

22 26 10

(μ)

5 10 5

10 15 7 

15 20 10

20 25 11

25 30 7 

(σ2)

100 106 2

106 112 4

112 118 10

118 124 8

(σ)

" " 

8



b) 
?

A c c B 
B A 

1 50 2 

1 

2 1.5 1 

2.1 

11 
1.8 

a)

1 2

485 535

488 538

486 536

489 539

486 536

485 535

(μ) 486.5 536.5

(mm) (Pm) Pm ‒ μ (Pm ‒ μ)2 fA (Pm ‒μ)2

(fA)

(μ)

(mm) (Pm) Pm ‒ μ (Pm ‒ μ)2 fS (Pm ‒ μ)2

(fS)

(μ)



1. A B 

2. 2 3 4 1 

3. 61 0.89 5.5 
?

A B

100.3 105.4
101.2 106.3
100.5 105.6
100.8 105.9
101.1 106.2

1 2 3 4

25 28 35.5 30
24 27 34.5 29
25 26 35.5 30
26 29 36.5 31
23 26 33.5 28
21 21 31.5 26
22 28 32.5 27

8



b)
B C

2. 5 6 1 

a)

b) 7 1 4.50

?

A c c B B
A c

1.

a) 1 

b) 
2 3 

2. 105 1.45 6 
?

2.2 

1

1 142.75
2 142.00
3 143.90
4 141.90
5 142.50
6 143.00

1 2 3
55 220 605
52 208 572
54 216 594
51 204 561
53 212 583
50 200 550

1.
a) A 

A B C
12.5 15 15.8
12.4 14.9 15.7
12.6 15.1 15.9
12.5 15 15.8
12.3 14.8 15.6
12.7 15.2 16



1. 0 4 2006 2013
0 4

?

DIGESTYC
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2. 2006 2013

a)
?

b) ?

(xR) (xU)

(xR) (xU)
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1 

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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3 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.





3 1.2

1. 1 x(2x + 4)
2 2x2 + 4x

4 1.3

5 1.4

6 1.5

1. (x + 3)(y + 2)  
xy + 2x + 3y + 6

1. 1 (x + 1)(x + y + 2)
2 

1. (x + 2)(x + 3) 
x2 + 5x + 6

2 1.1

8 2.1



9 2.2

1. (z + 3)2

z2 + 6z + 9  
(y + b) 2

y2 + 2by + b2

10 2.3

11 2.4

12 2.5

a) (4x – 3)(4x + 5)
4x = w 

3x = w, 7x = z 

a) (x + y + 5)(x + y – 5)  
x + y = w 

14 2.7

15 2.813 2.6



(a − b)2 = 25 

18 3.1

d) (4x + 3y)(4x – 3y)  
4x = w, 3y = z 

x(3x + 2)
b) x(x + 4)

2. a) 
–1, 2, x, 3x + 9, 4y + 6

b) 6 
–1, x, y, (x – 1), (2x + 7), (y – 7)

19 3.2

–3x2 – 15xy = –3x(x + 5y) 

20 3.3

x2 + 7x + 10 = (x + 2)(x + 5)

2

6xy2 + 9x2yz – 15x2y 

= 3xy(2y + 3xz – 5x)

22 3.5

212 = 1
x 1 2 
2(1) = 2 

x2 + 2x + 1 = (x + 1)2

23 3.6

a) x(5x + 2)
b) x(2x + 4)

21 3.4

1 10 +10 +11
2 5 +10 +7

1 12 +12 +13
3 4 +12 +7

1. a)  y2 – y – 30

+1 –30 –30 –31
+2 –15 –30 –13
+3 –10 –30 –7
+5 –6 –30 –1

–1 –6 +6 –7
–2 –3 +6 –5



2. a) x2 – 4
4 22 

25 3.8

w = 3x, z = 4y 

26 3.9

w = 2x, z = 3y 

w = x − 2, z = 4y 

w = 5y

28 3.11

29 3.12

= (3x + 4y)2

w = x − 2, z = y + 2 

x 2

27 3.10



2
34 1.1

5 

35 1.2

1. a) 
( )2 = 16 

42 = 16, = 4

2. a) 72 = 49 

36 1.3

1. a) 

6 –6 

37 1.4

1. a) 82 = 64 

2. a) 
= 10, = –10

10 –10 

1. a) 8 > 3

b) 5 = 
25 > 15 > 
5 <

2.

38 1.5

1. a) 
= 5, – = –5

5 –5 

2. a) 12 > 5

1. a) –3
–3 = 

b) 0.16 
0.16 = 

c) –

d) 

39 1.6

1. a) 3 = 
12 > 9 > 

> 3 
2. a) 52 = 25



40 1.7

c) –π 
2. a) 0.7

x = 0.77777...

10x = 7.77777...
– x = 0.77777...

9x = 7.0

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

42 2.1

2. a) 

b)
c)

44 2.3

625

45 2.4

1. a) 
b) 
c) 

2. a) x = 0.888888...

10x = 8.88888...
– x = 0.88888...

9x = 8.0
x = 

1. a)
b) –5 = 

x =

43 2.2

x = 1.63636363...

100x = 163.6363...
–  x = 1.636363...

99x = 162.0
x =  



46 2.5

47 2.6

50 2.9

48 2.7

49 2.8



51 2.10

52 2.11

1. 6 
2. 36 m2

36 = 6 m
6 0.3 = 20 

202 = 20 20 = 400 
400 

3

2

61 1.2

a) x2 – 2x + 9 = 0 
b) 3x + 8 = 0 
c) 7x2 – x + 5 = 0
d) x2 – 2x = 0
e) (x – 2)2 = 0
f) –2x + 5 = 0  
g) 3x2 – 9 = 0  
h) 2x = 5 

–5 5 

–2 2 
b) –5 
c) –3 2 
d) 2 
e) –7 –5 
f) –7 

3. 196 = 14

60 1.1

54 2.14

1. a) x2 = 121 
 b) x2 = 
c) x2 = 6.25 
d) 3x + 6 = 9
e) x2 – x = 72 
f) 2x = 8 
g) x2 – 8x = 20 
h) 7x = 14

2. x y 2

x + y = 5, xy = –36
x + y = 5 y = 5 – x
xy = –36 

x(5 – x) = –36  
5x – x2 = –36  
x2 – 5x = 36

x2 – 5x – 36 = 0
 



g) –3 
h) –1 

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

62 1.3

1. a) 
b)
c)
  d) 

2. a) –5 5 
b) 3 
c) 5 3
d) 3 

s > 0
12

63 1.4

1. a) –7 7
 b) 
c) –6 7
d)

2. x

(x – 7)2 + (x + 7)2 = 386
x = 12 

2017 7 12

64 1.5

2. x

2

2 m

65 1.6

x – 9 = 7 w 

w = x – 9

2. s w = x + 6

x + 6 = 5   w 



66 1.7

68 1.9

67 1.8

69 1.10

70 1.11

d) x2 – 8x + 15 = 0
(x – 5)(x – 3) = 0
 x = 5 x = 3

e) x = 9 x = –8
f) x = 3 x = –10

2. x x2 + (x + 1)2 = 113

x = 7 x = –8

x2 + 10x = 24

x = 2 
b) x = 9 

2. x = 7 

1. x = 1 



71 1.12

a = 2 b = –1 c
= –2

72 1.13

73 1.14

2. 
(2x + 4)(x + 1) = 24
2x + 4 > 0 x + 1 > 0 x = 2

75 2.1

b) x = 2 x = –2
c) x = 6 x = 2
d) x = 1 x = –2



b2 – 4ac
62 – 4(1)(9) = 0

1 
b) = –3

c) = 81
2 

d) = –28

e) = –7

f) = 0
1 

2. $ x

(200 + 28x)(10 – x) = 3000
 28x2  – 80x + 1000 = 0

7x2  – 20x + 250 = 0

$3,000

76 2.2

2. a) –8
 b) 0 1 
c) 25 2 

1. 2 x y

x + y = 6, xy = 10

x + y = 6

x
x2 + xy = 6x xy = 10

x2 + 10 = 6x
 x2 – 6x + 10 = 0

(–6)2 – 4(1)(10) = – 4 < 0

2. a) x m y m 

2(x + y) = 22 xy = 31

x2 – 11x + 31 = 0

(–11)2 – 4(1)(31) = –3 < 0

b) 
x2 – 11x + 30 = 0

6 m 5 m 

1. a) 13 2 
 b) 0 1 
c) –4

1. x m 

(12 – x)(22 – x) = 200.
2 m 

2. x

(0.7 + x)x = 0.6

10x2 + 7x – 6 = 0
x = 0.5 m 

1.2 m 
0.5 m 

4
82 1.1

a) y x
2

b) y x
3

2. y x
y = 3x2

y x

83 1.2

2

2. y x
y = –2x2 

y x 

77 2.3



84 1.3

1. x = –3 y = 9 
x = 3 y = 9 
y

y

85 1.4

a) y = 5x2

y = x2 5 

y = 5x2 y = x2 

a) b) 

86 1.5

2. y = y = x2

a) b) 

87 1.6

a) b) 

x = y =
x = y =

y = x2



88 1.7

89 1.8

1. a) y = 4x2 y 4 16 
y = –4x2 y

–4 –16 
b) y = –4x2 y 64 16 

y = –4x2 y –64 
–16 

1. y 0 x = 0 
y 4 x = 4 

y 0 4

2. y –45 0 

3. x = –4 
y = 8 

92 2.1

a) (0,1)
b) (0,1)
c) (0,5)
d) (0,3)

93 2.2

a) b) (0,2)

2. a) y =     x2 y 3 

  y = – x2 y –3 –

b) y = x2 y 
12 
y = – x2 y

–12 
90 1.9

2. a)                y 5

y = – x2 y
–5

b) y 20 5 

y –20
–5



a) b) (0, –2)

94 2.3

a) (0, 4)
b) (0, –1)
c) (0, 3)
d) (0, 1)

2. 

a + c = 2 4a + c = 17

a = 5 c = –3

y = 5x2 – 3 

5
100 1.1 

101 1.2

1. a) a b
b) a b
c) b c

b c
2. 7.32 = 2.44 m

3.

4. 3 a b
2

=      
a = b
b = 3 a = 2
b = 6 a = 4
b = 9 a = 6

1. a) a b
b) b c
c) a c

2.

3.

1. a) 

b) 
2. a b c d

d 20 cm



102 1.3

2
1 1 cm 1 2 cm

103 1.4

2. 

1. 
A G 
B H 
C E 
D F 

2. A F
B G 
C H 
D I 
E J 

2. 5 4

2. A F
B G 
C H 
D I 
E J 

1.
AB DF
BC FE  
CA ED

2.
DC FE
DA FG
AB GH
BC HE

105 1.6

1.
E = F, D = G, C = H,
B = I, A = J

2.
BC ED
CA DF  
AB FE

2. 

1. 

1. 2 

1. b a

104 1.5



107 2.1

108 2.2

3. x = 9 y = 7.5 

2.

∆GHI I = 24.2 I = C
H = B AA

∆ABC ∆GHI 
∆DEF 

LAL ∆ABC ∆DEF

2. LLL ∆GHI ∆ABC 

∆DEF

1. 3 1 ABC 3 
DEF 1 

∆DEF ∆ABC
3 1 

109 2.3

1. a) 
A E B F C 
D 

AC ED AB EF BC FD

A = E B = F C = D 

b) 
B H C G

D F A E

DC FG CB GH BA HE
AD EF

B = H,  C = G, D = F, 
A = E

2. 3 4
3 2

4

O O 3

1.

LLL ∆ABC ∆DEF

1. a) A = D B = E 
AA

b) 180

AA

2. a) ∆ABC 
A + 84 + 60 = 180
A = 36

A = D
DEF = ABC = 84

b) 
DEF = 40

y = 6 
2

x = 8

112 3.1

∆ABC ∆GIH
AA ∆ABC ∆GIH

LLL ∆DEF ∆IGH

LLL ∆DEF ∆JKL 
2 

∆DEF ∆IGH ∆DEF ∆JKL 
∆IGH ∆JKL 

∆ABC ∆EDF ∆ABC~∆KJL 

∆ABC ∆HIG B = I 
LAL

∆ABC ∆HIG 
∆ABC ∆LJK J = B 

=     LAL
∆ABC ∆JKL

∆ABC ∆JKL ∆ABC ∆HIG
∆JKL ∆HIG 

2

1. M N 

2. x = 2 



113 3.2

N =
C A

∆ABC ∆AMN

114 3.3

MQ‖BD
NP‖BD

MNPQ 

2. M, N, P, Q 

ABCD AC = BD
PQ = QM = MN = NP

PQMN 

2. ∆GEH ∆DEF ∆IHF ∆DEF

1. ∆ABC ∆BDC 
A = CBD C 

AA
∆ABC ∆BDC 

117 3.6

DE‖CB

ACB = 85 CBA = 60

118 3.7

1. x = 4, y = 12.
2. GH‖DE FHG = 135

119 3.8

1.

1. M 

M Q 

MNPQ 

116 3.5

1.
SR = PQ = 2 cm PS = 

QR =

115 3.4

1. a) ∆ABC ∆ADF
∆ABC ∆FEC

2.∆GHI ∆JHK 

c) AE EB CF FB 

1. 3.6 
CED = 46

2.              

x = 3



121 4.1

1. x
cm

4 cm x = 1 2250000

x = 9000000  cm Km 
90 km

123 4.2

1. a) 1 4 

2.

1. a) 

a) 

1. x
1.60 x = 1.3 4.3

x ≈ 5.29 m.
 2. x

28 74 = 33 x
x ≈ 87.21.

87.21 m

2. a) 
cm 

1 240 
b)

x 
cm

0.75 x = 1 240
x = 180 cm = 1.8 m           

y cm
2 y = 1 240,
y = 480 cm = 4.8 m

1.8 m 4.8 m 

4.8 m 4.8 m

7.2 m 3.6 m

2.

125 4.4

b) 

x = 8

1. a) 

c) a) CEF = 180 – (36 +29 )
= 115

2.
EF = 3.6 cm 

2.

2. 

124 4.3

1.
2.5 m 3.5 m

3.5 m 3 m

4 m 5 m

2.

1.

2.



6

x = 13 cm

b) c) 

AB2 = BC2 + CA2  

b) c) 

a)

a)

a) 90
OP

b)
∆BCD 
CD2 + (14 – x)2 = 152

∆ADC 
CD2 + x2 = 132

2 x = 5 cm

2.
4 cm

x = 3 cm

a) A = 45 ∆ABC
AB = 2

135 1.6130 1.1

131 1.2

133 1.4

134 1.5

132 1.3

136 1.7



∆EIG 
EG = 4 GH 

GH = 12 = 
2 3

b)
c)
d)
e)
f)

2. a) 
b) 

a) AC 

1. a) 
b) 

2. = 10 cm

a) AE AE =
2 2 AB AE

BC = h = 2

2

2.
2 6 cm

2 2 4 = 16 cm3

2 3 cm
24 3 cm2

b)
89 cm  

11.34 cm2

1.
AC ≈ 3.34 km

AC

2. 17.99 m

137 1.8

138 2.1

139 2.2

140 2.3

141 2.4

144 2.7

b) G = 30

∆EHG

a)
6



7
148 1.1

1.
c, a, b, c, d, e, e, d.

2.

149 1.2

a) 

b) 68
c) 90
d) 155

150 1.3

1. 1.1 144
2.

AOB 2 = 45

1. a) 

AOB 2 = 16
b) 112

AOB 2 
= 25

154 1.7

1. a) x = 29
APB = CPD 

=  29 y = 29

= 

156 2.1

1. a) PA PB 

PO 

151 1.4

152 1.5



2. OA = OB
OAP OBP

∆AOP ∆OBP
8

PA = PB

157 2.2

a) PA PB 

b) 

a) 

AC =
EG CE = GA
ACEG

b) CEG 
c) CDGH 
d) BFGA 
e) EGA 
f) BEH 
g) BCF 
h) ABCDEFGH 

158 2.3

PA PB 

2. a) ABD 
b) CDE 
c) ABDE 
d)ABCDE 

a) CEB = AED

DAC = DBC
∆AED ∆BEC

b) x = 6 cm
∆DAC ∆CBD 

c) x = 13 cm
∆DPB ∆APC 

159 2.4

1. a) BDF 
b) ABDE 
c) CDEF 
d)ABCDEF 

a) 
CBD = BDA AD||BC.

b) DAC = BDA.

2. a) 
∆ECB ∆EDA 

b)
∆EBC ∆EAD 

DAC = BDA =

CBD 
CBD = BDA 

DA||BC 

c) 
AD||BC 



e) CB = BA
f)∆ABC ∆DCB 

ACB = BDA 

160 2.5

161 2.6

1. a) 
BC||AD 

b) BDA = DBC 
CB||DA 

c) ∆BCD ∆BCA
CB||DA 

8

10, 12, 14, 15, 16, 16, 18.

7
4

15

16 

b) 14, 15, 15, 16,  
16, 16, 16.5, 17, 18, 19.

μ = 16.25 
= 16 

16
a) ADB = ACB AB

A, B, C, D

x = CAD = 31
y = ABD = 62

(μ) 25.2 28.2

27 28
15 3

2 

168 1.2

B 

a) (μ)

166-167 1.1AC = BD 

AD||BC 

1.
∆ACP ∆DBP 

2. a) CAD = ACB 

CB||DA 
b) D

c) ∆ABC ∆DCB AB = CD
AD||BC

1 9.3 8.0
2 10.0 8.6
3 9.5 9.0
4 9.6 9.5
5 9.5 8.5
6 9.7 9.0
7 10.0 9.0
8 10.0 10.0

(μ) 9.7 8.95

9.65 9
10 9

10 – 9.3
= 0.7

10 – 8
= 2

A B

(μ) 2 1.5

2 1
2 4

x x ‒ μ |x ‒ μ|
9.3 –0.4 0.4

10.0 0.3 0.3
9.5 –0.2 0.2
9.6 –0.1 0.1
9.5 –0.2 0.2
9.7 0 0

10.0 0.3 0.3
10.0 0.3 0.3

(μ) 9.7 : :
9.65

0 1.80.7

x x ‒ μ |x ‒ μ|
8.0 –0.95 0.95
8.6 –0.35 0.35
9.0 0.05 0.05
9.5 0.55 0.55
8.5 –0.45 0.45
9.0 0.05 0.05
9.0 0.05 0.05

10.0 1.05 1.05

(μ) 8.95 : :
9

0 3.52



169-170 1.3

1 

171 1.4

1. 

2 

2

2

2. 1 

μ = 25.2 

2
μ = 28.2
σ2 = 1.36

1.3 

172-173 1.5

1. 1.4 

: σ2 = 0.027

2. 1.4 

1 σ2 = 27.76
σ ≈ 5.27 

2 σ2 = 1.36
σ ≈ 1.17 

(μ) 2.7 2.4

2.75 2.45
0.3 0.55

1

x x ‒ μ |x ‒ μ|
28 2.8 2.8
26 0.8 0.8
30 4.8 4.8
27 1.8 1.8
15 –10.2 10.2

(μ) 25.2 : :
27

0 20.415

2

(μ) 28.2 : :
28

0 5.23

x x ‒ μ (x ‒ μ)2

9.3 –0.4 0.16
10.0 0.3 0.09
9.5 –0.2 0.04
9.6 –0.1 0.01
9.5 –0.2 0.04
9.7 0 0

10.0 0.3 0.09
10.0 0.3 0.09

(σ2)

1

(σ2)

x x ‒ μ |x ‒ μ|
(μ) 2.7 : :

2.75
0 0.60.3

x x ‒ μ |x ‒ μ|
(μ) 2.4 : :

2.45
0 0.80.55



A

b)
B 

174-175 1.6

1.
σ2 ≈ 0.013, σ ≈ 0.11

σ2 ≈ 0.027, σ ≈ 0.16

2.

A

B 

a)

f Pm 

b) 

A 18 – 10 = 8
B 10

B

176-177 1.7

1. 

A 
μ = = 13.1 
B 
μ = 13.2 

A B
8 – 10 0 2

10 – 12 13 10
12 – 14 15 13
14 – 16 9 12
16 – 18 3 3

40 40

cm A B
155 - 160 3 1
160 - 165 10 13
165 - 170 15 14
170 - 175 5 10
175 - 180 2 2

35 40

Pm fA Pm fB Pm

8 – 10 9 0 9 = 0 2 9 = 18

10 – 12 11 13 11 = 143 10 11 = 110

12 – 14 13 195 169

14 – 16 15 135 180

16 – 18 17 51 51

524 528

A B



B 

B 

B
B

178-179 1.8

b) 
180 – 155 = 25 cm

2. A

A

1.7 2

b) 
500 – 0 = 500 mm

 fA Pm = 5 827.5

 fA Pm = 6695

A 

2. a) A 

B 



A 

182-183 2.1

b) 

1. A 

B 
B A 

5.1 

B
σ ≈ 0.34

2. 3 1
10.5

1
5 4

2 1

184 2.2

1. a) A μ = 12.5

b) B C A

1. 1
μ = 52.5, σ2≈ 2.92, σ ≈ 1.71

2 1
4 3

1 11

2
σ  ≈ 1.71 4 = 6.28

3
σ  ≈ 1.71 11 = 18.81

σ ≈ 1.84
B 

σ ≈ 2.04

a) 

(mm)

(mm)

A

B




