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High School Mathematics Problems from Alaska
Reading a Graph:

Azimuth Range vs. Day in Barrow, Alaska
(Problem Three)

James H. Grey

Barrow High School

jim.grey@nsbsd.org

Standards:  Geometry, Functions and Relationships; Statistics/Probability.

Performance Standards:  A4.3.1, A4.4.2, A4.3.4, A5.3.5, A5.4.3, A5.4.6, A6.3.4

Concepts:  Interpreting graphical information, slope, x and y intercepts, writing a linear equation from graphical information, predictions based upon trends.

Carnegie Chapter:  Finding an Equation from Its Graph.

Overview:  Focusing on reading and interpreting information from a graph.

Teacher Notes:  It may help to do problem one first and carry over the information to this problem.

Reading a Graph – Azimuth Range vs. Day in Barrow, Alaska Problem Three

The directions on a compass correspond to numbers from 0-360 as shown below where North corresponds to 0 degrees, East is 90 degrees, South is 180 degrees, and West is 270 degrees.  This is known as azimuth – if an object is at an azimuth of 45 degrees it is in the Northeast direction relative to an observer.








Azimuth Range shows the TOTAL arc the sun traverses in the sky each day.  On February 14, the sun rises (comes above the horizon) at an azimuth of 131.4 degrees and sets (goes below the horizon) at an azimuth of 229.3 degrees in Barrow, Alaska.  This gives an Azimuth Range (the difference between the sunrise and sunset azimuth) of 97.9 degrees for that day.

The graph below shows the Azimuth Range, in degrees, the sun traverses in the sky each day in Barrow, Alaska.




Use the information above to answer the following questions in complete sentences.



1. According to the graph, what is the sun doing in the first, horizontal part (A)?  

a. What does the second, inclined part (B), of the graph signify?  

b. What is happening in the third, horizontal part (C), of the graph?

2. Describe each lettered part of the graph in terms of its slope.  (Remember, slope equals rate of change.)

3. Extend the curve of part B so that it intersects both the x and y-axis.  

a. What is the x-intercept of B and what is its meaning?

b. What is the y-intercept of B and what is its meaning?

4. a) What is the equation of line A?

b) What is the equation of line C?

5. Name two ordered pairs on curve B.

a. Using the ordered pairs, write the equation of the line that fits B.

6. Predict what the graph will do next, after part C.  Why?

�PAGE \# "'Page: '#'�'"  ��





Permission to copy for Alaskan students

93
96


Reading a Graph: Azimuth Range vs. Day in Barrow, Alaska



Problem Three

95
Reading a Graph: Azimuth Range vs. Day in Barrow, Alaska

Problem Three


_1058343615

_1058273670.xls
Sheet: Sheet1

Sheet: Sheet2

Sheet: Sheet3

Day

Jan

Day

Feb

Day

Mar

Day

April

Day

May

Day

Jun

Day

Jul

Aug

Sept

Oct

Day

Nov

Day

Dec

Jan1

1

0

Azimuth

Az. Range

Altitude

Al. Range

Azimuth

Az. Range

Altitude

Al. Range

Azimuth

Az. Range

Altitude

Al. Range

Azimuth

Az. Range

Altitude

Al. Range

Azimuth

Az. Range

Altitude

Al. Range

Azimuth

Altitude

Al. Range

Azimuth

Altitude

Al. Range

Azimuth

Altitude

Azimuth

Altitude

Azimuth

Altitude

Azimuth

Altitude

Azimuth

Altitude

2.0

2.0

0.0

2.0

0

1.0

DOWN

DOWN

1.0

151.0-209.3

-58.30000000000001

58.30000000000001

-0.6-2.1

-2.7

2.7

1.0

111.9-248.7

-136.79999999999998

136.79999999999998

-0.6-11.5

-12.1

12.1

1.0

73.4-287.5

-214.1

214.1

-0.6-23.6

-24.200000000000003

24.200000000000003

1.0

31.9-329.5

-297.6

297.6

-0.6-34.0

-34.6

34.6

1.0

UP

3.6-40.9

-37.3

37.3

1.0

UP

4.6-41.8

-37.199999999999996

37.199999999999996

1.0

1.0

DOWN

DOWN

3.0

3.0

0.0

3.0

0

2.0

DOWN

DOWN

2.0

149.3-211.0

-61.69999999999999

61.69999999999999

-0.6-2.4

-3.0

3.0

2.0

110.6-250.1

-139.5

139.5

-0.6-11.9

-12.5

12.5

2.0

72.1-288.6

-216.50000000000003

216.50000000000003

-0.6-24.0

-24.6

24.6

2.0

30.2-331.2

-301.0

301.0

-0.6-34.3

-34.9

34.9

2.0

UP

3.7-41.0

-37.3

37.3

2.0

UP

4.5-41.7

-37.2

37.2

2.0

2.0

DOWN

DOWN

4.0

4.0

0.0

4.0

0

3.0

DOWN

DOWN

3.0

147.5-212.7

-65.19999999999999

65.19999999999999

-0.6-2.7

-3.3000000000000003

3.3000000000000003

3.0

109.4-251.6

-142.2

142.2

-0.6-12.3

-12.9

12.9

3.0

70.9-290.0

-219.1

219.1

-0.6-24.4

-25.0

25.0

3.0

28.3-333.2

-304.9

304.9

-0.6-34.6

-35.2

35.2

3.0

UP

3.8-41.1

-37.300000000000004

37.300000000000004

3.0

UP

4.4-41.6

-37.2

37.2

3.0

3.0

DOWN

DOWN

5.0

5.0

0.0

5.0

0

4.0

DOWN

DOWN

4.0

146.0-214.4

-68.4

68.4

-0.6-3.0

-3.6

3.6

4.0

108.1-252.5

-144.4

144.4

-0.6-12.6

-13.2

13.2

4.0

69.7-291.1

-221.40000000000003

221.40000000000003

-0.6-24.7

-25.3

25.3

4.0

26.6-335.2

-308.59999999999997

308.59999999999997

-0.6-34.9

-35.5

35.5

4.0

UP

3.9-41.2

-37.300000000000004

37.300000000000004

4.0

UP

4.3-41.5

-37.2

37.2

4.0

4.0

DOWN

DOWN

6.0

6.0

0.0

6.0

0

5.0

DOWN

DOWN

5.0

144.3-215.8

-71.5

71.5

-0.6-3.3

-3.9

3.9

5.0

106.9-253.9

-147.0

147.0

-0.6-13.0

-13.6

13.6

5.0

68.4-292.5

-224.1

224.1

-0.6-25.1

-25.700000000000003

25.700000000000003

5.0

24.4-337.4

-313.0

313.0

-0.6-35.2

-35.800000000000004

35.800000000000004

5.0

UP

4.1-41.3

-37.199999999999996

37.199999999999996

5.0

UP

4.2-41.4

-37.199999999999996

37.199999999999996

5.0

5.0

DOWN

DOWN

7.0

7.0

0.0

7.0

0

6.0

DOWN

DOWN

6.0

142.8-217.5

-74.69999999999999

74.69999999999999

-0.6-3.6

-4.2

4.2

6.0

105.6-255.0

-149.4

149.4

-0.6-13.4

-14.0

14.0

6.0

67.2-293.6

-226.40000000000003

226.40000000000003

-0.6-25.5

-26.1

26.1

6.0

22.3-339.8

-317.5

317.5

-0.6-35.5

-36.1

36.1

6.0

UP

4.2-41.5

-37.3

37.3

6.0

UP

6.0

6.0

DOWN

DOWN

8.0

8.0

0.0

8.0

0

7.0

DOWN

DOWN

7.0

141.3-219.0

-77.69999999999999

77.69999999999999

-0.6-3.9

-4.5

4.5

7.0

104.4-256.4

-151.99999999999997

151.99999999999997

-0.6-13.8

-14.4

14.4

7.0

66.0-295.0

-229.0

229.0

-0.6-25.9

-26.5

26.5

7.0

20.1-342.2

-322.09999999999997

322.09999999999997

-0.6-35.8

-36.4

36.4

7.0

UP

4.3-41.6

-37.300000000000004

37.300000000000004

7.0

UP

7.0

7.0

DOWN

DOWN

9.0

9.0

0.0

9.0

0

8.0

DOWN

DOWN

8.0

139.8-220.5

-80.69999999999999

80.69999999999999

-0.6-4.2

-4.8

4.8

8.0

103.1-257.5

-154.4

154.4

-0.6-14.2

-14.799999999999999

14.799999999999999

8.0

64.5-296.4

-231.89999999999998

231.89999999999998

-0.6-26.2

-26.8

26.8

8.0

17.5-345.1

-327.6

327.6

-0.6-36.0

-36.6

36.6

8.0

UP

4.3-41.6

-37.300000000000004

37.300000000000004

8.0

UP

8.0

8.0

DOWN

DOWN

10.0

10.0

0.0

10.0

0

9.0

DOWN

DOWN

9.0

138.3-222.0

-83.69999999999999

83.69999999999999

-0.6-4.5

-5.1

5.1

9.0

101.9-258.9

-156.99999999999997

156.99999999999997

-0.6-14.6

-15.2

15.2

9.0

63.3-297.7

-234.39999999999998

234.39999999999998

-0.6-26.6

-27.200000000000003

27.200000000000003

9.0

14.6-348.7

-334.09999999999997

334.09999999999997

-0.6-36.3

-36.9

36.9

9.0

UP

4.4-41.7

-37.300000000000004

37.300000000000004

9.0

UP

9.0

9.0

DOWN

DOWN

11.0

11.0

0.0

11.0

0

10.0

DOWN

DOWN

10.0

136.8-223.5

-86.69999999999999

86.69999999999999

-0.6-4.8

-5.3999999999999995

5.3999999999999995

10.0

100.6-260.3

-159.70000000000002

159.70000000000002

-0.6-15.0

-15.6

15.6

10.0

62.0-298.8

-236.8

236.8

-0.6-27.0

-27.6

27.6

10.0

11.1-353.7

-342.59999999999997

342.59999999999997

-0.6-36.6

-37.2

37.2

10.0

UP

4.5-41.8

-37.3

37.3

10.0

UP

10.0

10.0

DOWN

DOWN

12.0

12.0

0.0

12.0

0

11.0

DOWN

DOWN

11.0

135.6-224.7

-89.1

89.1

-0.6-5.1

-5.699999999999999

5.699999999999999

11.0

99.4-261.4

-161.99999999999997

161.99999999999997

-0.6-15.4

-16.0

16.0

11.0

60.8-300.2

-239.39999999999998

239.39999999999998

-0.6-27.3

-27.900000000000002

27.900000000000002

11.0

6.1-UP

-0.6-36.8

-37.4

37.4

11.0

UP

4.6-41.9

-37.3

37.3

11.0

UP

11.0

11.0

DOWN

DOWN

13.0

13.0

0.0

13.0

0

12.0

DOWN

DOWN

12.0

134.1-226.2

-92.1

92.1

-0.6-5.4

-6.0

6.0

12.0

98.1-262.5

-164.4

164.4

-0.6-15.8

-16.400000000000002

16.400000000000002

12.0

59.4-301.5

-242.1

242.1

-0.6-27.7

-28.3

28.3

12.0

UP

0.1-37.1

-37.0

37.0

12.0

UP

4.6-41.9

-37.3

37.3

12.0

UP

12.0

12.0

DOWN

DOWN

14.0

14.0

0.0

14.0

0

13.0

DOWN

DOWN

13.0

132.8-227.7

-94.89999999999998

94.89999999999998

-0.6-5.8

-6.3999999999999995

6.3999999999999995

13.0

96.9-263.9

-166.99999999999997

166.99999999999997

-0.6-16.1

-16.700000000000003

16.700000000000003

13.0

58.1-302.9

-244.79999999999998

244.79999999999998

-0.6-28.1

-28.700000000000003

28.700000000000003

13.0

UP

0.3-37.3

-37.0

37.0

13.0

UP

4.7-42.0

-37.3

37.3

13.0

UP

13.0

13.0

DOWN

DOWN

15.0

15.0

0.0

15.0

0

14.0

DOWN

DOWN

14.0

131.4-229.3

-97.9

97.9

-0.6-6.1

-6.699999999999999

6.699999999999999

14.0

95.7-265.0

-169.3

169.3

-0.6-16.5

-17.1

17.1

14.0

56.9-304.2

-247.29999999999998

247.29999999999998

-0.6-28.4

-29.0

29.0

14.0

UP

0.5-37.5

-37.0

37.0

14.0

UP

4.7-42.0

-37.3

37.3

14.0

UP

14.0

14.0

DOWN

DOWN

16.0

16.0

0.0

16.0

0

15.0

DOWN

DOWN

15.0

130.1-230.5

-100.4

100.4

-0.6-6.4

-7.0

7.0

15.0

94.4-266.2

-171.79999999999998

171.79999999999998

-0.6-16.9

-17.5

17.5

15.0

55.2-305.6

-250.40000000000003

250.40000000000003

-0.6-28.8

-29.400000000000002

29.400000000000002

15.0

UP

0.7-37.8

-37.099999999999994

37.099999999999994

15.0

UP

4.8-42.1

-37.300000000000004

37.300000000000004

15.0

UP

15.0

15.0

DOWN

DOWN

17.0

17.0

0.0

17.0

0

16.0

DOWN

DOWN

16.0

128.6-231.8

-103.20000000000002

103.20000000000002

-0.6-6.8

-7.3999999999999995

7.3999999999999995

16.0

93.2-267.5

-174.3

174.3

-0.6-17.3

-17.900000000000002

17.900000000000002

16.0

54.2-306.9

-252.7

252.7

-0.6-29.1

-29.700000000000003

29.700000000000003

16.0

UP

0.9-38.0

-37.1

37.1

16.0

UP

4.8-42.1

-37.300000000000004

37.300000000000004

16.0

UP

16.0

16.0

DOWN

DOWN

18.0

18.0

0.0

18.0

0

17.0

DOWN

DOWN

17.0

127.4-233.1

-105.69999999999999

105.69999999999999

-0.6-7.1

-7.699999999999999

7.699999999999999

17.0

91.9-268.7

-176.79999999999998

176.79999999999998

-0.6-17.7

-18.3

18.3

17.0

52.8-308.2

-255.39999999999998

255.39999999999998

-0.6-29.5

-30.1

30.1

17.0

UP

1.1-38.2

-37.1

37.1

17.0

UP

4.8-42.1

-37.300000000000004

37.300000000000004

17.0

UP

17.0

17.0

DOWN

DOWN

19.0

19.0

0.0

19.0

0

18.0

DOWN

DOWN

18.0

125.9-234.4

-108.5

108.5

-0.6-7.5

-8.1

8.1

18.0

90.7-270.1

-179.40000000000003

179.40000000000003

-0.6-18.1

-18.700000000000003

18.700000000000003

18.0

51.5-309.5

-258.0

258.0

-0.6-29.8

-30.400000000000002

30.400000000000002

18.0

UP

1.3-38.4

-37.1

37.1

18.0

UP

4.9-42.1

-37.2

37.2

18.0

UP

18.0

18.0

DOWN

DOWN

20.0

20.0

0.0

20.0

0

19.0

DOWN

DOWN

19.0

124.6-235.7

-111.1

111.1

-0.6-7.8

-8.4

8.4

19.0

89.4-271.2

-181.79999999999998

181.79999999999998

-0.6-18.5

-19.1

19.1

19.0

50.1-310.9

-260.79999999999995

260.79999999999995

-0.6-30.2

-30.8

30.8

19.0

UP

1.5-38.7

-37.2

37.2

19.0

UP

4.9-42.2

-37.300000000000004

37.300000000000004

19.0

UP

19.0

19.0

DOWN

DOWN

21.0

21.0

0.0

21.0

0

20.0

DOWN

DOWN

20.0

123.4-237.2

-113.79999999999998

113.79999999999998

-0.6-8.2

-8.799999999999999

8.799999999999999

20.0

88.2-272.4

-184.2

184.2

-0.6-18.9

-19.5

19.5

20.0

48.6-312.4

-263.79999999999995

263.79999999999995

-0.6-30.5

-31.1

31.1

20.0

UP

1.7-38.9

-37.199999999999996

37.199999999999996

20.0

UP

4.9-42.2

-37.300000000000004

37.300000000000004

20.0

UP

20.0

DOWN

DOWN

20.0

DOWN

DOWN

22.0

22.0

0.0

22.0

0

21.0

DOWN

DOWN

21.0

122.1-238.5

-116.4

116.4

-0.6-8.5

-9.1

9.1

21.0

87.0-273.7

-186.7

186.7

-0.6-19.3

-19.900000000000002

19.900000000000002

21.0

47.4-313.7

-266.3

266.3

-0.6-30.9

-31.5

31.5

21.0

UP

1.8-39.1

-37.300000000000004

37.300000000000004

21.0

UP

4.9-42.2

-37.300000000000004

37.300000000000004

21.0

UP

21.0

DOWN

DOWN

21.0

DOWN

DOWN

23.0

23.0

11.6

23.0

0.6

22.0

DOWN

DOWN

22.0

120.6-239.9

-119.30000000000001

119.30000000000001

-0.6-8.9

-9.5

9.5

22.0

85.7-274.9

-189.2

189.2

-0.6-19.7

-20.3

20.3

22.0

45.9-315.3

-269.40000000000003

269.40000000000003

-0.6-31.2

-31.8

31.8

22.0

UP

2.0-39.3

-37.3

37.3

22.0

UP

4.9-42.2

-37.300000000000004

37.300000000000004

22.0

UP

22.0

DOWN

DOWN

22.0

DOWN

DOWN

24

24.0

21.3

24.0

0.8

23.0

174.3-185.9

-11.599999999999994

11.599999999999994

-0.6-0.0

-0.6

0.6

23.0

119.4-241.2

-121.79999999999998

121.79999999999998

-0.6-9.3

-9.9

9.9

23.0

84.5-276.3

-191.8

191.8

-0.6-20.1

-20.700000000000003

20.700000000000003

23.0

44.5-316.6

-272.1

272.1

-0.6-31.5

-32.1

32.1

23.0

UP

2.2-39.5

-37.3

37.3

23.0

UP

4.9-42.1

-37.2

37.2

23.0

UP

23.0

DOWN

DOWN

23.0

DOWN

DOWN

25.0

25.0

28.1

25.0

1.0

24.0

169.5-190.8

-21.30000000000001

21.30000000000001

-0.6-0.2

-0.8

0.8

24.0

118.1-242.3

-124.20000000000002

124.20000000000002

-0.6-9.6

-10.2

10.2

24.0

83.2-277.4

-194.2

194.2

-0.6-20.5

-21.1

21.1

24.0

43.0-318.1

-275.1

275.1

-0.6-31.9

-32.5

32.5

24.0

UP

2.4-39.6

-37.2

37.2

24.0

UP

4.9-42.1

-37.2

37.2

24.0

UP

24.0

DOWN

DOWN

24.0

DOWN

DOWN

26.0

26.0

33.6

26.0

1.3

25.0

165.9-194.0

-28.099999999999994

28.099999999999994

-0.6-0.4

-1.0

1.0

25.0

116.9-243.6

-126.69999999999999

126.69999999999999

-0.6-10.0

-10.6

10.6

25.0

82.0-278.6

-196.60000000000002

196.60000000000002

-0.6-20.9

-21.5

21.5

25.0

41.6-319.7

-278.09999999999997

278.09999999999997

-0.6-32.2

-32.800000000000004

32.800000000000004

25.0

UP

2.6-39.8

-37.199999999999996

37.199999999999996

25.0

UP

4.8-42.1

-37.300000000000004

37.300000000000004

25.0

UP

25.0

DOWN

DOWN

25.0

DOWN

DOWN

27.0

27.0

38.6

27.0

1.5

26.0

163.2-196.8

-33.60000000000002

33.60000000000002

-0.6-0.7

-1.2999999999999998

1.2999999999999998

26.0

115.6-244.9

-129.3

129.3

-0.6-10.4

-11.0

11.0

26.0

80.8-279.9

-199.09999999999997

199.09999999999997

-0.6-21.3

-21.900000000000002

21.900000000000002

26.0

40.1-321.2

-281.09999999999997

281.09999999999997

-0.6-32.5

-33.1

33.1

26.0

UP

2.7-40.0

-37.3

37.3

26.0

UP

4.8-42.1

-37.300000000000004

37.300000000000004

26.0

UP

26.0

DOWN

DOWN

26.0

DOWN

DOWN

28.0

28.0

42.9

28.0

1.7

27.0

160.8-199.4

-38.599999999999994

38.599999999999994

-0.6-0.9

-1.5

1.5

27.0

114.4-246.3

-131.9

131.9

-0.6-10.7

-11.299999999999999

11.299999999999999

27.0

79.5-281.1

-201.60000000000002

201.60000000000002

-0.6-21.7

-22.3

22.3

27.0

38.4-322.7

-284.3

284.3

-0.6-32.8

-33.4

33.4

27.0

UP

2.9-40.2

-37.300000000000004

37.300000000000004

27.0

UP

4.8-42.0

-37.2

37.2

27.0

UP

27.0

DOWN

DOWN

27.0

DOWN

DOWN

29.0

29.0

47.0

29.0

2.0

28.0

158.6-201.5

-42.900000000000006

42.900000000000006

-0.6-1.1

-1.7000000000000002

1.7000000000000002

28.0

113.1-247.6

-134.5

134.5

-0.6-11.1

-11.7

11.7

28.0

78.3-282.5

-204.2

204.2

-0.6-22.0

-22.6

22.6

28.0

37.0-324.5

-287.5

287.5

-0.6-33.1

-33.7

33.7

28.0

UP

3.0-40.3

-37.3

37.3

28.0

UP

4.7-42.0

-37.3

37.3

28.0

UP

28.0

DOWN

DOWN

28.0

DOWN

DOWN

30.0

30.0

50.8

30.0

2.2

29.0

156.6-203.6

-47.0

47.0

-0.6-1.4

-2.0

2.0

29.0

29.0

77.1-283.6

-206.50000000000003

206.50000000000003

-0.6-22.4

-23.0

23.0

29.0

35.3-326.0

-290.7

290.7

-0.6-33.4

-34.0

34.0

29.0

UP

3.2-40.5

-37.3

37.3

29.0

UP

4.7-41.9

-37.199999999999996

37.199999999999996

29.0

UP

29.0

DOWN

DOWN

29.0

DOWN

DOWN

31.0

31.0

54.7

31.0

2.5

30.0

154.7-205.5

-50.80000000000001

50.80000000000001

-0.6-1.6

-2.2

2.2

30.0

30.0

75.8-285.0

-209.2

209.2

-0.6-22.8

-23.400000000000002

23.400000000000002

30.0

33.6-327.7

-294.09999999999997

294.09999999999997

-0.6-33.7

-34.300000000000004

34.300000000000004

30.0

UP

3.3-40.6

-37.300000000000004

37.300000000000004

30.0

UP

4.6-41.8

-37.199999999999996

37.199999999999996

30.0

UP

30.0

DOWN

DOWN

30.0

DOWN

DOWN

Feb 1

32.0

58.3

32.0

2.7

31.0

152.7-207.4

-54.70000000000002

54.70000000000002

-0.6-1.9

-2.5

2.5

31.0

31.0

74.6-286.1

-211.50000000000003

211.50000000000003

-0.6-23.2

-23.8

23.8

31.0

31.0

UP

3.5-40.8

-37.3

37.3

31.0

31.0

UP

31.0

31.0

2.0

33.0

61.7

33.0

3.0

3.0

34.0

65.2

34.0

3.3

4.0

35.0

68.4

35.0

3.6

5.0

36.0

71.5

36.0

3.9

6.0

37.0

74.7

37.0

4.2

7.0

38.0

77.7

38.0

4.5

8.0

39.0

80.7

39.0

4.8

9.0

40.0

83.7

40.0

5.1

10.0

41.0

86.7

41.0

5.4

11.0

42.0

89.1

42.0

5.7

12.0

43.0

92.1

43.0

6.0

13.0

44.0

94.9

44.0

6.4

14.0

45.0

97.9

45.0

6.7

15.0

46.0

100.4

46.0

7.0

16.0

47.0

103.2

47.0

7.4

17.0

48.0

105.7

48.0

7.7

18.0

49.0

108.5

49.0

8.1

19.0

50.0

111.1

50.0

8.4

20.0

51.0

113.8

51.0

8.8

21.0

52.0

116.4

52.0

9.1

22.0

53.0

119.3

53.0

9.5

23.0

54.0

121.8

54.0

9.9

24.0

55.0

124.2

55.0

10.2

25.0

56.0

126.7

56.0

10.6

26.0

57.0

129.3

57.0

11.0

27.0

58.0

131.9

58.0

11.3

28.0

59.0

134.5

59.0

11.7

Mar 1

60.0

136.8

60.0

12.1

2.0

61.0

139.5

61.0

12.5

3.0

62.0

142.2

62.0

12.9

4.0

63.0

144.4

63.0

13.2

5.0

64.0

147.0

64.0

13.6

6.0

65.0

149.4

65.0

14.0

7.0

66.0

152.0

66.0

14.4

8.0

67.0

154.4

67.0

14.8

9.0

68.0

157.0

68.0

15.2

10.0

69.0

159.7

69.0

15.6

11.0

70.0

162.0

70.0

16.0

12.0

71.0

164.4

71.0

16.4

13.0

72.0

167.0

72.0

16.7

14.0

73.0

169.3

73.0

17.1

15.0

74.0

171.8

74.0

17.5

16.0

75.0

174.3

75.0

17.9

17.0

76.0

176.8

76.0

18.3

18.0

77.0

179.4

77.0

18.7

19.0

78.0

181.8

78.0

19.1

20.0

79.0

184.2

79.0

19.5

21.0

80.0

186.7

80.0

19.9

22.0

81.0

189.2

81.0

20.3

23.0

82.0

191.8

82.0

20.7

24.0

83.0

194.2

83.0

21.1

25.0

84.0

196.6

84.0

21.5

26.0

85.0

199.1

85.0

21.9

27.0

86.0

201.6

86.0

22.3

28.0

87.0

204.2

87.0

22.6

29.0

88.0

206.5

88.0

23.0

30.0

89.0

209.2

89.0

23.4

31.0

90.0

211.5

90.0

23.8

April 1

91.0

214.1

91.0

24.2

2.0

92.0

216.5

92.0

24.6

3.0

93.0

219.1

93.0

25.0

4.0

94.0

221.4

94.0

25.3

5.0

95.0

224.1

95.0

25.7

6.0

96.0

226.4

96.0

26.1

7.0

97.0

229.0

97.0

26.5

8.0

98.0

231.9

98.0

26.8

9.0

99.0

234.4

99.0

27.2

10.0

100.0

236.8

100.0

27.6

11.0

101.0

239.4

101.0

27.9

12.0

102.0

242.1

102.0

28.3

13.0

103.0

244.8

103.0

28.7

14.0

104.0

247.3

104.0

29.0

15.0

105.0

250.4

105.0

29.4

16.0

106.0

252.7

106.0

29.7

17.0

107.0

255.4

107.0

30.1

18.0

108.0

258.0

108.0

30.4

19.0

109.0

260.8

109.0

30.8

20.0

110.0

263.8

110.0

31.1

21.0

111.0

266.3

111.0

31.5

22.0

112.0

269.4

112.0

31.8

23.0

113.0

272.1

113.0

32.1

24.0

114.0

275.1

114.0

32.5

25.0

115.0

278.1

115.0

32.8

26.0

116.0

281.1

116.0

33.1

27.0

117.0

284.3

117.0

33.4

28.0

118.0

287.5

118.0

33.7

29.0

119.0

290.7

119.0

34.0

30.0

120.0

294.1

120.0

34.3

May 1

121.0

297.6

121.0

34.6

2.0

122.0

301.0

122.0

34.9

3.0

123.0

304.9

123.0

35.2

4.0

124.0

308.6

124.0

35.5

5.0

125.0

313.0

125.0

35.8

6.0

126.0

317.5

126.0

36.1

7.0

127.0

322.1

127.0

36.4

8.0

128.0

327.6

128.0

36.6

9.0

129.0

334.1

129.0

36.9

10.0

130.0

342.6

130.0

37.2

11.0

131.0

360.0

131.0

37.4

12.0

132.0

360.0

132.0

37.0

13.0

133.0

360.0

133.0

37.0

14.0

134.0

360.0

134.0

37.0

15.0

135.0

360.0

135.0

37.1

16.0

136.0

360.0

136.0

37.1

17.0

137.0

360.0

137.0

37.1

18.0

138.0

360.0

138.0

37.1

19.0

139.0

360.0

139.0

37.2

20.0

140.0

360.0

140.0

37.2

21.0

141.0

360.0

141.0

37.3

22.0

142.0

360.0

142.0

37.3

23.0

143.0

360.0

143.0

37.3

24.0

144.0

360.0

144.0

37.2

25.0

145.0

360.0

145.0

37.2

26.0

146.0

360.0

146.0

37.3

27.0

147.0

360.0

147.0

37.3

28.0

148.0

360.0

148.0

37.3

29.0

149.0

360.0

149.0

37.3

30.0

150.0

360.0

150.0

37.3

31.0

151.0

360.0

151.0

37.3

June 1

152.0

360.0

152.0

37.3

2.0

153.0

360.0

153.0

37.3

3.0

154.0

360.0

154.0

37.3

4.0

155.0

360.0

155.0

37.3

5.0

156.0

360.0

156.0

37.2

6.0

157.0

360.0

157.0

37.3

7.0

158.0

360.0

158.0

37.3

8.0

159.0

360.0

159.0

37.3

9.0

160.0

360.0

160.0

37.3

10.0

161.0

360.0

161.0

37.3

11.0

162.0

360.0

162.0

37.3

12.0

163.0

360.0

163.0

37.3

13.0

164.0

360.0

164.0

37.3

14.0

165.0

360.0

165.0

37.3

15.0

166.0

360.0

166.0

37.3

16.0

167.0

360.0

167.0

37.3

17.0

168.0

360.0

168.0

37.3

18.0

169.0

360.0

169.0

37.2

19.0

170.0

360.0

170.0

37.3

20.0

171.0

360.0

171.0

37.3

21.0

172.0

360.0

172.0

37.3

22.0

173.0

360.0

173.0

37.3

23.0

174.0

360.0

174.0

37.2

24.0

175.0

360.0

175.0

37.2

25.0

176.0

360.0

176.0

37.3

26.0

177.0

360.0

177.0

37.3

27.0

178.0

360.0

178.0

37.2

28.0

179.0

360.0

179.0

37.3

29.0

180.0

360.0

180.0

37.2

30.0

181.0

360.0

181.0

37.2

July 1

182.0

360.0

182.0

37.2

2.0

183.0

360.0

183.0

37.2

3.0

184.0

360.0

184.0

37.2

4.0

185.0

360.0

185.0

37.2

5.0

186.0

360.0

186.0

37.2

6.0

187.0

360.0

7.0

188.0

360.0

8.0

189.0

360.0

9.0

190.0

360.0

10.0

191.0

360.0

11.0

192.0

360.0

12.0

193.0

360.0

13.0

194.0

360.0

14.0

195.0

360.0

15.0

196.0

360.0

16.0

197.0

360.0

17.0

198.0

360.0

18.0

199.0

360.0

19.0

200.0

360.0

20.0

201.0

360.0

21.0

202.0

360.0

22.0

203.0

360.0

23.0

204.0

360.0

24.0

205.0

360.0

25.0

206.0

360.0

26.0

207.0

360.0

27.0

208.0

360.0

28.0

209.0

360.0

29.0

210.0

360.0

30.0

211.0

360.0

31.0

212.0

360.0

Aug 1

213.0

360.0


