Answer on Question#54769 —Math— Calculus

For each of the following functions, find the first three derivatives (without simplifying) then
generalize the pattern to find a formula for the nth derivative of f. Evaluate the nth derivative
for the value of x given.
a) f(x)=x"(2/3), x=1
b) f(x)=In(1+2x), x=0

Solution.
Let us find the derivative using the basic rules of differentiation.

a) The derivative of the function of a function h(x) = f(g(x)) with respect to xis h'(x) =
f'(x) x g'(x). Using the table of derivatives we will find a derivative power of x.

(x™)" = n x x™1). We get three derivatives
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Examining generalize the pattern we get

niyy =2(%_ 2 _(n-— o
f'(x) = 3 (3 1) (3 (n 1))x3 :

Value of the nth derivative function f for x=1 is equal

) =2(E-1)..E-@-1)

b) The derivative of the function of a function h(x) = f(g(x)) with respect to x is h'(x) =
f'(x) X g'(x). Using the table of derivatives we will find derivative logarithmic
functions and derivative power of x (In(x))’ = i (x™)' =nxx" L
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Examining generalise the pattern we get
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Value of the nth derivative function f for x=0 is equal



fr0) = (D" x 2" x (n— 1D

Answer: a) f'(x) = gx"é; fx) = —(— —) x"§ f"x) =< (— —) (— i) x"g; ffx) =
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