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3.6 Calculating Higher-Order Derivatives

Notation 1%t Derivative | 2" Derivative | 3" Derivative | n'" Derivative
y yl yI’ yI”
f(x) f' () f"(x) ()
y dy d?y d3y
dx dx? dx3
Finding the 2"! derivative
f(x) =x®—2x*+5x2—-3x+9 y =Vx +x7?

f&) =
frx) =
() =
f(4) x) =

dy

dx

&y

dx?

2" Derivative with Implicit Differentiation

Finddz—yf rsiny = x +
dx? 0 Y= y

. d? NI .
Find d—x;’ based on the given information.

1. y =sinx + In(5x)

2. y=e*x

3. y =sin%x




4y _ 2 _ dy _1_ W xy?
5. ool +2x—-1 x5 3x 7 2= XY
8. sin(x +y) = 2x 9. e*=y3+1 10. In(y) =5x + 3

| Evaluate the 2" derivative at the given point.

11. If f(x) = —3x3 + 4x72, find "' (-2). 12. If f(x) = xInx, find f"'(1).




13, If f(x) = 3vx — =, find f"'(4).

@ _ 2y
14. If -~ =3 cosy + 5x, find = at (

T
2,=
2

)

4-x

d?y
23’ find Xz at (— 1,2)

15 1If &=
dx

2
16. If 2= Inxe?, ﬁndd—Zat (e, 1)
dx dx

| Find the derivatives of the following.

17. f(x) = 3x7 — 4x3 + 5x
f'l) =

f'(x) =

f'(x) =

fO0) =

18. y = 4/x

dy

dx

&y

dx?

Given f(x) =3x*—x+2, g(x) = x—l_,' ,and h(x) = /x, find the following.

20. f(2) =

21. g"'(-3) =

22. 2h"'(4) =
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23, If f(x) = (1+) . find /(40).

(A) 0.068
(B) 1.350
(C) 5.400
(D) 6.750

(E) 540.000

—3y2_ 2
24. A curve given by the equation x3 + xy = 8 has slope given by Z—z = # The value of % at the point

where x = 2 is

(A) —6 B) -3 < o (D) 4 (E) undefined
25. Ify = xe”*, thenz% =
(A) e* (B) e™ (C) (x +n)e* (D) x™e* (E) (x +n?)e*

26. Let g be the function given by g(x) = cos(—x) — sinx + 6. Which of the following statements is true for
y=9g(x)?

_dty
(A) y-6="22

B) gP ) = (" ®)°
©€) g"(x)—6=gx)

(D) y" = cos(—x) —sinx



