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Section 3.3 Derivatives of Trigonometric Functions

Find the limit. lim Sz
.T*)O SIn T
Solution:
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Find the limit. lim 533
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Find the given derivative by finding the first few derivatives and observing the pattern that occurs.

d35 ]
s (rsinx).

Solution:
Let f(z) = zsinz and h(x) = sinz, so f(z) = zh(z). Then f'(z) = h(x) + zh/(x),
f'(x) = W (z) + KW (z) +zh” (z) = 21 (z) + zh" (x),

f(x) = 20" (z) + h" () + zh""(z) = 3h" (z) + =h'" (x), - - ,f(")(x) = nh(”fl)(az) + zh(™ (z).

2
Since 34 = 4(8) + 2, we have h®Y (z) = h? (z) = % (sinz) = —sinz and h®¥ (z) = — cos z.
35

Thus, % (zsinz) = 35h03Y (z) + xh®¥ (z) = —35sinz — z cos .

A semicircle with diameter PQ sits on an isosceles triangle PQR to form a region shaped like a two-dimensional
ice-cream cone, as shown in the figure. If A(6) is the area of the semicircle and B(#) is the area of the triangle, find
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Solution:



We get the following formulas for r and h in terms of 6:

0
h=1 -
= Ocos2

Sing:f_o = r:lOsing and 0S5 =19
Now A(0) = $7r? and B(#) = 1(2r)h = rh. So
A0 L ogmr® v, 10sin(6/2)
_ = = = l —_ = = 1 _—
s (0) om0+ Th 27y o 27420+ 10 cos(6/2)

6—0+

o7 Jim tan(6/2)




