Section 9.3

The graphs of sine (red) and cosine (blue)
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The number of hours of daylight in Burlington, Vem is given in the table below.

Date Jan1Feb1l|Mar1|Aprl|{Mayl1|Junl| Jull|] Aug1Sepl
Day of Year 1 32 60 90 121 152 182 213 24
Number of Hourd 8.92 | 9.85 | 11.1§ 12.7[14.23 | 15.33 15.48| 14.63 | 13.22
Date Oct1f Nov 1| Dec1
Day of Year 274 | 305 335
Number of Hourg 11.70( 10.20 | 9.08
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f(t) = 3.263 sin (0.0172t — 1.385) + 12.230 houfrdaylight on the'f day of the year
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Derivatives of the sine and cosine functions:

%sin[f(t)]:cos{f t]f o)
%cos[f ¢)=-siff (]

Examples: Differentiate each of the following:
1.y = cosf)

y' = [- sin (6&)](3x?) = -3¥ sin (X)

2. f(x) = X sin(4x — 7)
f ‘() = x? [4cos (4x — 7)] + sin(4x — 7) [2X]

sin2
3. gt)=
cos3
@:0053(0052)(2} sint2~ sirt3)(?£) 2cos2 cbs3 333
dt cos 3 coé B
Example:

f(t) = 3.263 sin (0.0172t — 1.385) + 12.230 houfrdaylight on the'f day of the year
f'(t) = 3.263 cos (0.0172t — 1.385) (0.0172)

f“(t) =-3.263 (0.0172) sin(0.0172t — 1.385)@Q72)

NOTE: On the graph below, f(t) is red, f ‘(t) ikib, and f (t) is green.
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f'(t) =0 on days 171.85 and 354.5
Day 172 is June 21 and day 354 is Déezra2

The day with the greatest number ofrbad daylight is June 21 and the day with thetleasnber of
hours of daylight is December 22

f“(t) = 0 on days 80.2 and 263.17

Day 80 is March 20 and Day 263 is Seytter 20. These are the first day of Spring and Fal

On March 20, the number of hours oflidgwy is increasing the fastest. On Septembett#gnumber of
hours of daylight is decreasing at the fastest rate

Some more examples:
Find the derivative of each of the following furosts:

y =sin(Inx)

b = cos(Inx {Ej = cos(inx)
dx X X
f(t) =™

f'(t) =€ (-sint)

Find the equation of the line tangent to the cd(xge= cos (2x +r/3) at x =n/6

Need a point: X ®/6;y =co Z(Ej LT CO{Z—HJ =— cog: _1
6) 3 3 3 2

Need slope:

f'(x) =—sin(2x+gj( 2)=- Zsir{ x+7_;j

e en(Z) ()

Equation:




