Question 37380: Find the nt" derivative of

() cosmx
()  cos2x
()  cos?x

Solution.
(1) f(x) = cosmx
s
f'(x) = —m * sinmx = m * cos (mx _E)
f"(x) = —m? * cosmx = m? * cos(mx — )
3
f""(x) = m3 = sinmx = m3 x cos (mx - 7)

We can now write a formula for the general case (for an arbitrary n € N):

N1
(n) — N _
fW(x)=m *cos(mx > )

() g(x) = cos2x
This is a special case of cos mx (m = 2). Applying the same logic as above, we have

N1
g™ (x) = 2™ * cos (Zx — )

() h(x) =cos?x = %* (1 + cos 2x).

, 1 . 2 T

h'(x) =§*2*sm2x—z*cos(2x—§)
2

h"(x) = =2 *cos2x = - * cos(2x — )

) 23 3
h'"'(x) = 4 *sin2x = ~ * cos <2x — 7)

Thus, for everyn € N:

nxm
R (x) = 21 % cos (Zx - )

2

Answer.

(1) cos™ mx = m™" * cos (mx — n*”).

2
(n) _ on _mm
()  cos'™ 2x = 2™ x cos (Zx 5 )

2.(n) _ on-1 _
(n.)y  (cos“x)\™ = 2" x cos (Zx > )
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