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MA 141-004 S19 Recitation 10, Mar 20
Recall that the indefinite integral [ f(z)dz is the family of antiderivatives F(z) + C such

that £[F(z) + C] = f(z).

1. Find the following indefinite integrals:

a)/ [x% +cos(a:)] dz b)/4ew”d:c c)/lioﬁdx

2. Suppose the derivative of some function f(z) is graphed below. The domain of the

function f(z) is the interval [-3,4].
fe (a) Find the intervals on which f(z) is increasing and

5}
the intervals on which it is decreasing.

)
F (%) (b) Find the critical numbers of f(z) and determine, for

each, if it is the location of a local maximum or min-

imum (or neither).
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\ (c) Find the intervals on which f(z) is concave up and
_:h ~v  the intervals on which it is concave down.
-3t (d) Find the points of inflection of f(z).

3. The end of a house has the shape of a square surmounted by an equilateral triangle.
Suppose the length of the base is measured to be 39 feet, with a maximum error in
measuremént of I inch. Calculate the area of the end. Then use differentials to estimate
the maximum error in the calculation of the area. (Hint: If the length of the base is =
then the area is A(z) = (1 + @)x?)

4. Waste Management Company wants to construct a dumpster in the shape of a rectan-
gular solid with no top whose length is twice its width. Its volume is fixed at 36 yd3.
Find the dimensions of the dumpster that will minimize its surface area.



1 Regarding Differentials and Indefinite Integrals

Given a variable z we associate to it dx, the differential of =, and consider it another
independent variable. If y = f(z) is a differentiable function of x, then we call df the
differential of f which is defined to be df = f'(z)dz. When dz is small we use §y = df as

an approximation.

Theorem 4. Power Rule for Indefinite Integrals
The indefinite integral of the function f(x) = x? is the family of antiderivatives given by

rdx=".C CpeR 1
fx x-;—".—l+ »PE€ p*-

Derivative and Indefinite Integral Formulas for the Trigonometric Functions

LLF) = () S rxrax=Feo) +c
L ad—sinax=acosax fcosaxdx=-l-sinax+C a+0
x a
d . . 1
2- C = - = e -
dx €0sax = —asinax [ sinaxdx acosax+C a+0
3. d;dxtanax=asec2ax fseczaxdx=-i-tanax+C a+0

Derivative and Indefinite Integral Formulas for e* and In x.

FeF () = f() Jf()dx = F(x) +C]
L ?d;e"=e’ fe’dx=e"+C =J Jexxdx,:ew

1
2. —dd;lnlx|=—xl- , |x|#0 f;dx=ln|x|+C

Derivative and Indefinite Integral Formulas for the Inverse Trigonometric Functions

$F(x) = f(x) /s (x)dx = F=) + €]

d . 1 1 R
L arcsin x = , x| < 1 dx =arcsinx + C
dx V-2 Ix| f V- x

d | S | =
2. —y;arccos x = i |x] <1 f ﬁdx-arccosx-bc

d o1 1 -
3 Earctanx-—n—x,, xeR f—l—+—x,dx-arctanx+c



