AP Calculus BC
Lesson 4.10 Antiderivatives

A functionF is called an antiderivative ébn an interval if F'(x) =f(x) for all x in .

In general, you should give the most general antiderivative possible.

1. Find an antiderivative for each function given:

a. f(X)=4+2x-7

b. f(x):f—i

X2
c. f(x)=3cosx- 4sirx

d. f(x)=sedx— csx cox

e. f(x =\/§—3x4+%—5056x
X

2. Find an antiderivative for each function given:

2x tanx — x> seéx
tan® x

a. f(x)=
b.  f(X)=3xX sinx+X® COX

. f(x)=3sin(4)- cos(® ¥ sec{d )tan(3+)
d. f(0=9(3x"-4x) (12¢- 4

e. f(x) :8xsin3(x2) co:{xz)



Solve for the functiof(x) described:

a. f'(x)=8x*+12x+ 3andf(1) = 6.

b. f7(x) = 206 + 123 + 4,f(0) = 8 andf(1) = 5

(1985AB2BC1) A particle moves along th@xis with acceleration given a(t) = cosf)
fort> 0. Att =0 the velocity(t) of the particle is 2 and the positigft) is 5.

a. Write an expression for the velociy) of the particle.

b. Write an expression for the positix(t).

c. For what values dfis the particle moving to the right? Justify yaumswer.

d. Find the total distance traveled by the patiobmt = O tot =

NN

Given f(x) =(x-2)°(x+1). If F(X) is an antiderivative dfx), find the following:

a. the interval(s) on whidh(x) is increasing.
b. the x-coordinate of any minimum or maximum pafF(x).

c. the x-coordinate of any inflection pointFegx).



6. Letf be the function shown below, LEtbe an antiderivative df and suppose
thatF(0) = 10. (The function f has a local maximunxat1.14, a point of inflection
atx = 4.67, and a local minimum &t 8.19.)
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a) What is the slope of the graphFoatx = 6?
b) IsF concave down at= 67

c) On what interval(s) iB(x) concave up?

7. The figure below shows the slope fiédtta direction field) for the differential

equationy’ = 2x.
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-2<X<2,-28y<2

Sketch the solution to the differential equatioattbasses through the point (0,-2).



8. (1992AB2) A particle moves along thaxis so that its velocity at timte0O<t < 5,
is given byv(t) = 3¢ - 1)(t - 3). Attimet = 2, the position of the particlex§2) = 0.

a) Find the minimum acceleration of the patrticle.

b) Find the total distance traveled by the pasticl

c) Find the average velocity of the particle ower interval t<5.

9. (1979AB3BC3) Find the maximum volume of an oper that can be made by
cutting out squares from the corners of an 8-inch®inch rectangular sheet of
cardboard and folding up the sides. Justify yowsweer.



