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 c) 12t2 + 13t – 35 

   
 6. a) 2p3 + 3p2 – 16p + 7 

 b) 3e3 + 6e2f + 2ef 2 + 4f 3 + 5ef + 10f 2  

 c) –7y2 + 60yz – 16z2  

 7. a) (f + 1)(f + 16) 

 b) (c – 2)(c – 11) 

 c) (t + 4)(4t – 7) 

 d) (2r + 5s)2 

 e) (2x – 5y)(3x – y) 

 f) (h + 5j)(h – 5j) 

 8. 6r3 + 11r2 + 6r + 1 

 9. 8t2 ± 25t + 3; 8t2 ± 14t + 3; 8t2 ± 11t + 3; 8t2 ± 10t + 3 

Chapter 4 Roots and Powers, page 202 

4.1 Math Lab: Estimating Roots, page 206 

 1. Answers will vary. For example:  

 a) 25 , 3 19 , 4 37 , 5 3  

 b) For 25 , the radicand is 25 and the index is 2. 

For 3 19 , the radicand is 19 and the index is 3. 

For 4 37 , the radicand is 37 and the index is 4. 

For 5 3 , the radicand is 3 and the index is 5. 

 c) The index tells which root to take.  

 2. a) 6; 36 = (6)(6) 

 b) 2; 8 = (2)(2)(2) 

 c) 10; 1000 = (10)(10)(10)(10) 

 d) –2; (–2)(–2)(–2)(–2)(–2) = –32 

 d) 
3

5
; 

3

5
 
 
 

3

5
 
 
 

3

5
 
 
 

 = 
27

125
 

 e) 1.5; (1.5)(1.5) = 2.25 

 f) 0.5; (0.5)(0.5)(0.5) = 0.125 

 g) 5; (5)(5)(5)(5) = 625 

 3. a) 2.8 b) 2.1 

 c) 1.8 d) 3.6 

 e) 2.5 f) 2.0 

 g) 4.4 h) 2.7 

 4. a) The calculator returns an error message; the square of a 

real number will always be positive. 

 b) Any non-zero even index 

 c) i) Any odd index 

  ii) Any even index 

 5. a) i) 4  ii) 3 8  

  iii) 4 16  

 b) i) 9  ii) 3 27  

  iii) 4 81  

 c) i) 16  ii) 3 64  

  iii) 4 256  

 d) i) 100  ii) 3 1000  

  iii) 4 10 000  

 e) i) 0 81.  ii) 3 0 729.  

  iii) 4 0 6561.  

 f) i) 0 04.  ii) 3 0 008.  

  iii) 4 0 0016.  

 6. Answers will vary. For example: 

 a) 3 216  = 6 b) 3 343  = –7 

 c) 4
81

16
 = 

3

2
 d) 17    4.1  

4.2 Irrational Numbers, page 211 

 3. a) Irrational 

 b) Rational 

 c) Irrational 

 d) Rational 

 e) Irrational 

 f) Rational 

 4. a) 7, 3 27  

 b) –5, 7, 3 27  

 c) 
4

3
, 0 34. , –5, –2.1538, 3 27 , 7 

 d) 4 9  

 5. a) 49  = 7; 4 16 = 2 

 b) 21  and 3 36  cannot be written as a terminating or 

repeating decimals. 

 6. a) Rational 

 b) Irrational 
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 7. a), b) 

 
 8. The cubes roots of the numbers in parts c and d will be 

irrational.  

 9. a)  

   
 b)   

   
 c)   

   
 d)   

   

10. a) 3 400 , 50 , 3 70 , 4 100  

 b) 89 , 3 150 , 4 250 , 3 150  

11. 3 98 , 40 , 3 300 , 3 500 , 75 , 98  

12. 
14

5


, 3 10 , –2, 

123

99
, 4 ;  

irrational: 3 10 ; rational: 
14

5


, –2, 

123

99
, 4  

13. 2 25 3  = 34 , which is an irrational number. 

14. a) i) True ii) True 

  iii) False iv) False 

  v) True 

 b) iii) 0  iv) π  

15. Answers will vary. For example: 

 a) i) 0.75 ii) 0 

  iii) 7  

16. Additional numbers may vary. For example: 

 a), b)  

 
17. Answers may vary. For example: 

 a) 21 b) 125  

18. a) 1.6 

 b)  

   
19. 755:481 is approximately equivalent to 1.6:1,  

and 
1 5

2


 is approximately 1.6. 

20. a) Irrational number 

 b) Rational number 

21. Each prime factor occurs a multiple of n times. 

22. Triangles will vary. For example: 

 a) Side lengths: 3 units, 4 units, 5 units 

 b) Side lengths: 1 unit, 3  units, 2 units 

 c) Side lengths: 1 unit, 2  units, 3  units 

 d) Side lengths: 2  units, 3  units, 5  units 

23. a) Yes b) No 

24. Take rational numbers to the 12th power.  
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4.3 Mixed and Entire Radicals, page 218 

 3.  

Perfect 
square 

Square root 

 1  1 

 4  2 

 9  3 

 16  4 

 25  5 

 36  6 

 49  7 

 64  8 

 81  9 

 100  10 

 121  11 

 144  12 

 169  13 

 196  14 

 225  15 

 256  16 

 289  17 

 324  18 

 361  18 

 400  20 

 4. a) 2 2  b) 2 3  

 c) 4 2  d) 5 2  

 e) 3 2  f) 3 3  

 g) 4 3  h) 5 3  

 5. a) 50  b) 72  

 c) 98  d) 128  

 e) 75  f) 108  

 g) 147  h) 192  

 6. a)  

Perfect cube Cube root 

 1  1 

 8  2 

 27  3 

 64  4 

 125  5 

 216  6 

 343  7 

 512  8 

 729  9 

 1000  10 

 b)  

Perfect fourth 
power 

Fourth root 

 1  1 

 16  2 

 81  3 

 256  4 

 625  5 

 9. 25 is a perfect square, but neither 10 nor 5 is a 

perfect square. 

10. a) 3 10  b) Cannot be simplified 

 c) 6 3  d) 10 6  

 e) 3 6  f) Cannot be simplified 

 g) 2 7  h) Cannot be simplified 

 i) 4 7  

11. a) 2 3 2  b) 3 3 3  

 c) 4 3 4  d) 4 3 2  

 e) Cannot be simplified f) 4 3 3  

 g) 3 3 5  h) Cannot be simplified 

 i) 5 3 4  j) 5 3 3  
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12. a) 18  b) 32  

 c) 180  d) 150  

 e) 343  f) 3 16  

 g) 3 81  h) 3 192  

 i) 3 250  j) 3 72  

13. a) Yes 

 b) No 

14. 6 7  ft. 

15. 2 3 25  cm 

16. 12 6  in. 

17. a) 2 4 3  b) 3 4 5  

 c) 5 4 2  d) 2 4 11  

18. a) 4 3888  b) 4 4802  

 c) 5 972  d) 5 3072  

19. a) 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 

11 , 12 , 13 , 14  

 b) i) The radicands start at 2 and increase by 

1 each time. 

  ii) 51  

  iii) 30 

20. 3 1024   

21. 4 6   

22. a) 8 3 , 9 2 , 4 5 , 6 2 , 2 6  

 b) 8 3 , 6 5 , 4 7 , 2 13  

 c) 9 2 , 3 17 , 5 6 , 7 3 , 103  

23. a) 2, 20, 200; 

4 000 000 , 400 000 000  

 b) 3, 30, 300;  

27 000 000 000 , 27 000 000 000 000  

 c) 2 2 , 20 2 , 200 2 ;  

8 000 000 , 800 000 000  

 d) 2 3 3 , 20 3 3 , 200 3 3 ;  
3 24 000 000 000 , 3 24 000 000 000 000  

24. 4 2  cm, 32 cm2; 4 cm, 16 cm2 

25. a) i) 14.142 

  ii) 141.42 

 b) i) 2.8284 

  ii) 4.2426 

  iii) 5.6568 

  iv) 7.071 

Chapter 4: Checkpoint 1, page 221 

 1. a) 9 b) –5 

 c) 4 d) 3 

 2. a) 3.16 b) 2.47 

 c) 1.73 d) 1.87 

 3. Neither 

 4. a) Irrational b) Irrational 

 c) Irrational d) Rational  

 e) Rational f) Irrational 

 5. a)  

   
 b)  

   
 c)  

   
 d)  

   
 6. a), b) Additional numbers may vary. For example: 

 
 7. a)  

   
 b) 65 , 32 , 3 72 , 3 50 , 4 100 , 4 60  
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 8. Areas of squares may vary. For example: 

 a)  

   
 b)  

   
 9. a) 3 5  b) 32 12  

 c) Cannot be simplified d) 42 3  

 e) 32 10  f) Cannot be simplified 

11. a) 63  b) 3 32  

 c) 147  d) 4 192  

 e) 3 270  f) 396  

4.4 Fractional Exponents and Radicals, page 227 

 3. a) 4 b) 6 

 c) 4 d) 2 

 e) –3 f) –10 

 4. a) 10 b) 3 

 c) 4 d) –2 

 5. a) 3 36  b) 48  

 c) 5 30  

 6. a) 
1

239  b) 
1

490  

 c) 
1

329  d) 
1

5100  

 7. a) 1 b) 2 

 c) 4 d) 8 

 e) 16 f) 32 

 8. a) 3 24 , or  2
3 4  

 b)  35 10 , or  3
5 10  

 c) 32 3. , or  3

2 3.  

 9. 3 350  cm, 
1

3350  cm 

10. a) 3 248 , or  2
3 48  

 b)  53 1 8. , or  5
3 1 8.  

 c) 
5

3

8
 
 
 

, or 

5

3

8

 
  
 

 

 d) 4 30 75. , or  3
4 0 75.  

 e) 
2

5
5

9
  
 

, or 

2

5
5

9

 
  

 
 

 f) 31 25. , or  3

1 25.  

11. a) 
3

23 8. , or 1 53 8 ..  b)  
2

31 5.  

 c) 

5

49

5
 
 
 

, or 
1 25

9

5

.
 
 
 

 d) 

4

33

8
 
 
 

 

 e) 

3

25

4
 
 
 

, or 
1 5

5

4

.
 
 
 

 f)  
3

52 5. , or  0 6
2 5

.
.  

12. a) 27 b) 
9

4
 

 c) 9 d) 0.216 

 e) 16 f) 
8

125
 

13. a) 
1

24 , 4  b) 
1

216 , 16  

 c) 
1

2100 , 100  d) 
1

29 , 9  

 e) 
1

225 , 25  

14. a)  
1

31 , 3 1  b) 
1

38 , 3 8  

 c) 
1

327 , 3 27  d)  
1

364 , 3 64  

 e) 
1

364 , 3 64  

15. 

3

21

4
 
 
 

, 3 4 , 
3

24 , 24  

16. a) i) 64 ii) 27 

  iii) 16 iv) 5.9160… 

  v) 1.331 vi) 0.8414… 

 b) i, ii, iii, v 

17. Approximately 76 m 

18. 2.744 

19. Approximately 1.3 m2 
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20. a) Approximately 93% 
 b) Approximately 81% 
 c) 5 h 
21. Mars; period of Earth: approximately 363.8 Earth days; 

period of Mars: approximately 688.5 Earth days 
22. Karen 

4.5 Negative Exponents and Reciprocals, page 233 

 3. a) 4

1
5

 = 5–4 b) 
31

2

−
 − 
 

 = (–2)3 

 c) 2

1
3−  = 32 d) 2

1
4−  = 42 

 4. a) 16, 1
16

 b) 16, 1
16

 

 c) 6, 1
6

 d) 64, 1
64

 

 5. 1
1024

 

 6. a) 3

1
2

 

 b) 5

1
3

 

 c) 2

1
7( )−

, or 2

1
7

 

 7. a) 22 

 b) 
33

2
 
 
 

 

 c) 
45

6
 − 
 

, or 
45

6
 
 
 

 

 8. a) 1
9

 b) 1
16

 

 c) 1
32

−  d) 27 

 e) 9
4

 f) 125 

 9. a) 1
2

 b) 10
3

 

 c) 1
3

 d) 1
4

−  

 e) 100
9

 f) 1
4

 

 g) 1
27

 h) 125 

10. Answers may vary. For example: 
 a) 3–2 

 b) 
1
225

−
 

 c) 
21

2

−
 
 
 

 

 d)  

 
11. $2651.56 

12. 3125
1024

−  

13. a) 1
81

 b) 1
64

 

 c) 1
4

 d) 9
4

 

 e) 8
27

 f) 32
243

 

14. $1266.57 
15. Approximately 0.19% 

16. 5–2; 1 1
25 32

>  

17. a) The numbers at the left are divided by 2 each time. The 
exponents in the powers at the right decrease by 1 each 
time. 

 b) 2 = 21; 1 = 20; 1
2

 = 2–1; 1
4

 = 2–2; 1
8

 = 2–3  

18. 38, or 6561 times as great 
19. a) The exponent is positive.  
 b) The exponent is negative. 
 c) The exponent is 0. 
20. No; if the base is between 0 and 1, the power will be 

greater than 1. For example: 
11 2

2

−
  = 
 

 

21. a) Approximately 2.0 × 1020 N 
 b) Answers may vary depending on researched values. 

For example: approximately 1.9 × 1020 N 

Chapter 4: Checkpoint 2, page 236 

 1. a) 2 b) 7 

 c) 16 d) 343
27

 

 e) –32 
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 2. a) i) 3 235 , or  2
3 35  

  ii) 332 , or  3

32  

  iii)  25 32 , or  2
5 32  

  iv) 3400 , or  3

400  

  v) 3 125  

  vi) 
2

3
8

125
 
 
 

, or 

2

3
8

125

 
  
 

 

 b) iii) 4 iv) 8000 

  v) –5 vi) 
4

25
 

 3. a) 
1

34  

 b) 
1

29 , or 90.5 

 c) 
1

418 , or 180.25 

 d) 
3

210 , or 101.5 

 e)  
2

310  

 4. Approximately 53 s 

 5. 3 3 , 
2

33 ,  4
3 3 , 

3

23 ,  5

3  

 6. 3 421 875  mm, 
1

3421 875  mm, 75 mm 

 7. a) 
81

16
 b) 4 

 c) 
1

100
 d) 2 

 e) 100 f) 625 

 8. $4589.06 

4.6 Applying the Exponent Laws, page 241 

 3. a) x7 b) 
3

1

a
 

 c) b2 d) 
1

m
 

 4. a) 0.55 b) 0.5–1 

 c) 0.5–1 d) 0.55 

 5. a) x2 b) 
3

1

x
 

 c) n d) 
4

1

a
 

 6. a) n6 b) 
6

1

z
 

 c) n12 d) 
4

1

c
 

 7. a) 
12

3

5
 
 
 

 b) 
12

3

5


 
 
 

 

 c) 
12

3

5
 
 
 

 d) 
12

3

5
  
 

 

 8. a) 
2

2

a

b
 b) 

6

3

n

m
 

 c) 
8

8

d

c
 d) 

2

2

4

25

b

c
 

 e) 2 2a b  f) 6 3n m  

 g) 
12 8

1

c d
 h) 

3

3

x

y
 

 9. a) x; product of powers law 

 b) a–5; product of powers law 

 c) b3; product of powers law 

 d) 1; product of powers law 

 e) 
7

1

x
; quotient of powers law 

 f) s10; quotient of powers law 

 g) 
5

1

b
; quotient of powers law 

 h) 1; quotient of powers law 

10. a) 2.25 b) 
9

16
 

 c) 0.36 d) 1 

 e) 
5

3
 f) 

3

8
  

 g) 
1000

343
 h) 

3

10
 

11. a) 3 6x y  b) 
4

44

a

b
 

 c) 
6 9

1

64m n
 d) 

8 1216

81

m n
 

12. 10.6 cm 

13. 251 ft.2 

14. a) 
5a

b
 b) 

4

2

d

c
 

15. a) –32 b) 
1

8
  

 c) 
1

32
  d) 

1

1024
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16. a) m2 b) 
5

4

1

x

 

 c) 

1

2

6

3b

a
  d) 

1
2 6

3

4c b

a
  

17. a) 

5

2

4

x

y
 b) 

425

b

a
 

19. a) 
8

2

m

n
 b) 

1

2

5

4

r

s

 

20. a) i) Dimensions, in millimetres: 
7

4

1000

2

 by 
5

4

1000

2

; 

297 mm by 420 mm 

  ii) Dimensions, in millimetres: 
9

4

1000

2

 by 
7

4

1000

2

; 

210 mm by 297 mm 

  iii) Dimensions, in millimetres: 
11

4

1000

2

 by 
9

4

1000

2

;  

149 mm by 210 mm 

 b) i) Dimensions, in millimetres: 
9

4

1000

2

 by 
7

4

1000

2

 

  ii) Dimensions, in millimetres: 
11

4

1000

2

 by 
9

4

1000

2

 

  iii) Dimensions, in millimetres: 
13

4

1000

2

 by 
11

4

1000

2

 

 c) A piece of A4 paper has the same dimensions as a 

folded piece of A3 paper; a piece of A5 paper has the 

same dimensions as a folded piece of A4 paper. 

21. a) 
16 3

7

a c

b
 b) 

14

2 1064

c

a b
  

22. a) 
10

9

1

a

 b) 
7

2

1

a

 

23. For example: 

 a) 
1

1 2x x , 
3 3

4 4x x , 
1

2 2x x


  

 b) 
1

2 2x x , 
5

12x x , 
5

1 2x x
   

 c) 

31

2x
 
 
 

,  
1

6 4x , 

9
1 2
3x


 

  
 

 

24. 

1

21 3

2 2
 
 
 

 cm, or approximately 0.6 cm 

Chapter 4: Review, page 246 

 1. a) 10 b) 0.9 

 c) 2 d) 
3

5
 

 2. The index tells which root to take.  

 3. a) 3.3 b) –2.3 

 c) 2.0 

 4. a) 25 b) 216 

 c) 2401 

 5. Neither 

 6. a) Rational b) Rational 

 c) Rational d) Irrational 

 e) Rational f) Rational 

 g) Rational h) Irrational 

 i) Irrational 

 7. Approximately 4.8 cm 

 8. a) Rational b) Irrational 

 9. 3 30 , 4 10 , 4 18 , 3 30 , 20 , 30  

  
10. 1 s 

11. a) 5 6  b) 33 5  

 c) 4 7  d) 43 2  

12. a) 180  b) 126  

 c) 3 192  d) 4 32  

13. Approximately 1.0 cm 

15. 6 2 , 3 6 , 5 2 , 4 3 , 2 7  

17. a) 4 12  b)  53 50 , or  5
3 50  

 c) 1 2.  d) 3
3

8
 

18. a) 
1

21 4.  b) 
2

313  

 c) 
4

52 5.  d) 

3

42

5
 
 
 

 

19. a) 2 b) 1.2 

 c) –32 d) 
27

64
 

20. Approximately 35% 

21.  3

5 , 
3

45 , 
2

35 , 3 5 , 4 5  
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22. a) Approximately 7122 Calories/day 

 b) Approximately 4 Calories/day 

23. a) The numbers at the left are divided by 3 each time; the 

exponents in the powers at the right decrease by 1 each 

time. 

 b) 3 = 31; 1 = 30; 
1

3
 = 3–1; 

1

9
 = 3–2; 

1

27
 = 3–3 

24. a) 
1

4
 b) 

27

8
 

 c) 
125

8
 

25. $908.51 

26. 18.0 cm 

27. 262 Hz 

28. a) 9m8n2 b) 
4 6

1

x y
 

 c) 
3

1

4ab
 d) 

10 2

3 3

1

r s

 

29. a) a2b5 b) 
2x

y
 

 c) 
5

1

a
 d) 

3
32x y  

30. a) 
9

4
 b) 30.25 

 c) 
144

25
 d) 0.4 

31. Approximately 6.4 cm 

32. a) 
10

3 3s t  

 b) 
9

64

d

c
 

Chapter 4: Practice Test, page 249 

 1. B 

 2. A  

 3. a) 5 3 ; 5 3 75  

 b)  

   

 4. a) 
4

3
 b) 

1

16
 

 c) 0.729 d) 
1

4
 

 5. 2 11  

 6. 
5

2

y

x
 

 7. a) 
2

1

p q
 b) 

1

3

1

cd

 

 8. Approximately 29 L 

Cumulative Review Chapters 1–4, page 252 

 1. 117 m2 

 2. 236 in.3 

 3 a) 5.2 cm b) 1 in. 

 4. 28 ft. 

 5. 64.2°  

 6. a) 9
7

10
 in. b) 4 in.2 

 7. a) 9; 585 

 b) 14; 924  

 c) 3; 3150 

 d) 2; 4620 

 8. 8214 in.2 

 9. a) 1, 4, 9, 16, 25, 36, 49, 64, 81, 100  

 b) 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000 

 c) 1, 64, 729 

10. a) 3a(5a – 9) b) 2p(2 + 6p2 – 3p) 

 c) –2d(4d3 + 7) d) 7(3w – 4 + 2w2) 

 e) 2x2y2(9x2 – 2xy + 5y2) f) 11np2(3n3p + n – 11p2) 

11. The trinomials that can be represented as a rectangle of 

algebra tiles can be factored. 

 a) Can be represented b) Cannot be represented 

 c) Cannot be represented d) Can be represented 

12. a) d2 + 2d – 15  

   
 b) 45 – 14s + s2  

   


	Cover Page (Answers)
	PC11 - Roots & Powers Supplemental Package (Answers)


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


