| MHF 4U0 Semesterl, 2008 - 2009
i Grade 12 Advanced Functions (University Preparation)
' Rates of Change of Tri onometrlc Functions — Performance Task
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Consider the data given in the following table for the number of hours of daylight in 2009 for Central Peel Secondary School.
Source: United States Naval Observatory (USNO) httn //aa.usno.navy.mil/data/docs/RS_OneYear.php

Date : Dm' m‘ Sunrise Sunset Dav!sgkr " Number of daylight hours to the

ek _____{hg_ h_*m' (Irh:mm} (I:h'mm) : {M:_ i) ! nearest 100" “of un h(mr 30 0{
January 16 15 747 | 1711 | 924 | 940 / G s
February 14 | 44 | 718 1749 | 1031 | 1052}+1 20days
March16 | 74 | 629 18:27 | 11:58 | 197 4,45 /
Apel1s | 104 | 537 | 1902 1 1325 | 1342 5+| 5
Mgy 16 135 | 454 | 1937 | 1443 | 20 147
June 15 165 | 439 20:00 | 1521 | 1535 ‘
Jlyle | 196 | 454 | 19:56 15:02 | 1503 ‘)-H’b
Augustl6 | 227 | 5226 | 19:20 | 13:54 | 13904
 September 15 | 257 | 559 | 1829 | 1230 | 12-50) ,1 5
October 16 288 | 634 | 17:3¢ | 11:00 | 11.00
' November15 | 318 | 7:12 | 16:55 935 | 958
| December 16 | 349 | 7:45 | 1645 | 900 | 900

IMPORTANT (Highlight or underline the following two sentences for one bonus mark. Otherwise, lose one mark.)
¢ TO ANSWER QUESTIONS 1 THROUGH 4, ONLY USE THE DATA PROVIDED IN THE TABLE!
¢ CORRECT UNITS MUST ACCON[PANY ALL NUMERIC ANSWERS!

1. Use the provtdcd grid to create a scafter pmr for the data given | 2 Now calculate the average rate Qf c :‘muge of number

in the above table. (Note that the time /=0 corresponds to of hours of daylight with respect to time from day 135
January 1, 2009 exactly at 12:00 AM.) (3 KU) to 288. In addition, use the grid in question 1 to
sketch a straight line whose slope equals the required
Hours of Daylight for CPSS (2009) average rate of change. On average, does the number |
T 16 of daylight hours between day 135 and day 288
- increase or decrease? (3 APP)
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Would you expect the average rate of change of number of
daylight hours from day 4éfto day 288 to be higher or lower
than the value that you obtained in question 2? Explain. (Do
not perform any calculations!) (3 TIPS)
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4. Use only the data in the table to esfimate the times at
which the number of hours of daylight are increasing
and decreasing at the fastest rate. Explain your
reasoning. (3 TIPS)
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Use TI-Interactive or a graphing calculator to create a
mathematical model for the given data by performing a
sinusoidal regression. Write the equation that you obtain in
the provided space. In addition, include a rough sketch of the
graph of the sinusoidal function that you obtain. (3 KU)

Equation: ;‘l(‘(’) '3 lw-g?z 5;'](0 0!{;77-4 '-—ia?iql‘,a* i21217

Hours of L ay!zghﬁ for CPSS (2009}
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6. Use the equation tharyou obtamed in question 5 anda
very small interval of time to estimate the ‘
instantaneous rate of change of number of hours of
daylight with respect to time for day 200. (3 APP)
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' 7. Use TI-Interactive or a graphing calculator to estimate the

instantaneons rate of change of number of hours of daylight
with respect to time for day 200. (Explain how you did this.)
In addition, use the grid in question 5 to sketch a straight line
whose slope equals the required instantaneous rate of change.

(3 KU)
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of hours of daylight with respect to time for day 200?

Explain. (3 TIPS)
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8. Compare your answers to questions 6 and 7. Which
of these answers is the hetier estimate of the number
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9. According to your mathematical model, approximately on

. what day will the number of hours of daylight be the highest?
On what day will the number of hours of daylight be the
lowest? Answer this question using a graphical approach.
Explain how you arrived at your answer. (3 APP)
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| 10. According to your mathematical model, what will be
instantaneous rate of change of number of hours of
daylight with respect to time on day 743? Answer
this question using a graphical approach. Explain
how you arrived at your answer. (3 TIPS)
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