Calculus I Section 3-12: Higher Order Derivatives

Question 9
Let f(z) = cos(2x).
(a) Find the first four derivatives of f(x).
(b) Find a general formula for the n-th derivative f(™ (z).

(¢) Evaluate f(*)(z).

© 2026 Stem-Master.com, All rights reserved.



Calculus I Section 3-12: Higher Order Derivatives

Question 9 - Solution

Successive differentiation yields

f'=—2sin2z, f"=—4cos2z, [® =8sin2z, fW =16cos2z.

Each derivative multiplies by 2 and advances the phase by 7/2; induction therefore gives

FM(2) = 2" cos(2z + nw /2) |

Since 157/2 is congruent to 37/2 modulo 27,

%) () = 32768 cos(2z + 37/2) = 32768 sin 2 |.
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