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Description: This is a test document for the AcroTEX Test Bundle. The document contains a variety
of problems types that can be selected.

The next question has a figure drawn by pstricks. Immediately following the \ID is the \uses command
where the packages that this question uses are listed in a comma-delimited list. The JavaScript of @EASE
will search each problem for the \uses command, then read the list of packages needed. This packages will
then be inserted into an array, when @EASE builds the exam, it will include the packages listed in the array
(after removing duplicate packages).

1. Consider the graph of the function f sketched to the
right. Based on the given information on the areas
of the various regions, calculate. . .

∫ 3

−2
f(x) dx =

and ∫ 3

−2
|f(x)| dx =

1 2 3−1−2

1

2

−1
A1 = 2.5

A2 = 3.5

A3 = 1.5 A4 = 2.7

2. Define a function by h(x) =
∫ 5

x2

√
t2 + 4 dt. Calculate h′(x).

h′(x) =

3. Determine the truth (T) or falsity (F) of each of the following statements. Enter a “T” or a “F” on the
blank line to indicate your answer.

(a)
∫

cf(x) dx = c

∫
f(x) dx, here c is a

constant.

(b)
∫

xf(x) dx = x

∫
f(x) dx

(c)
∫

x

cos(x)
dx =

x2

2 sin(x)
+ C

(d)
∫ a

b

f(x) dx = −
∫ b

a

f(x) dx

4. Solve each of the following elementary integrals.

(a)
∫ 1

−3
3x2 − 2x dx

(b)
∫

6 sec(s) tan(s) ds

(c)
∫

(3x2 + 2)2 dx

(d)
∫

4x2 + 1√
x

dx

5. Let f(x) be defined by f(x) =

{
2 − 2x −2 ≤ x ≤ 0
4x2 0 ≤ x ≤ 1

. Calculate the following integral:
∫ 1

−2
f(x) dx

6. Solve each of the following integrals (possibly using the Substitution Rule).

(a)
∫ 2

0

√
6x + 4 dx

(b)
∫

sec2( 6
7x) dx

(c)
∫

x4(2 − 3x5)1/3 dx

(d)
∫

sin(x) cos5(x) dx
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7. Consider the region bounded by the curves x = y3/2, y = 4, and the y-axis. The region is rotated about
the y–axis, calculate the volume of this solid of revolution.

Here is another question that uses PSTricks. The \uses command is used to specify the packages required.

8. Consider the region bounded by the curves y = x2 −
4x and y = 3x. Set up the area integral for this
region.

9. The base of a solid S is bounded by the x-axis, the line y = 2x and the line x = 2. Each cross-section
perpendicular to the x-axis is a rectangle. The base of each rectangle lies on the base of the solid and
the height of the rectangle is twice that of the base. Find the volume of this solid S. (Hint : Read the
description of the solid carefully, draw a picture of the base of the solid S, draw a typical cross-section,
and compute the lengths of the sides of the rectangle as a function of x.)

This next DB element is enclosed in the eqComments environment and is itself enclosed between \ID and
\endID. When content is enclosed in this way, the eqComments environment and its contents are selectable.
This construct is suitable for inserting tables, charts, figures and pictures into an exam not associated with
a particular problem. These are used as reference materials on the test. One could develop a DB document
containing charts, (statistical) tables, etc., that are commonly used in your exams.

Recall: Use the following facts freely throughout the exam.

1
1 − x

=
∞∑

n=0

xn, R = 1, sin(x) =
∞∑

n=0

(−1)n

(2n + 1) !
x2n+1, R = ∞,

ex =
∞∑

n=0

1
n !

xn, R = ∞, cos(x) =
∞∑

n=0

(−1)n

(2n) !
x2n, R = ∞
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\maketitle

\begin{exam}{DB2}

\begin{instructions}[Description:]
This is a test document for the \textbf{Acro\negthinspace\TeX{}
Test Bundle}. The document contains a variety of problems types
that can be selected.
\end{instructions}

\begin{eqComments}
The next question has a figure drawn by \textsf{pstricks}.  Immediately
following the \cs{ID} is the \cs{uses} command where the packages that
this question uses are listed in a comma-delimited list. The JavaScript of
@EASE will search each problem for the \cs{uses} command, then read the list
of packages needed. This packages will then be inserted into an array, when
@EASE builds the exam, it will include the packages listed in the array (after
removing duplicate packages).
\end{eqComments}

\ID{atb160406101514}\uses{pstricks,pst-plot,pst-node}

\begin{problem}[7][h]
\begin{minipage}[t]{.5\textwidth}
Consider the graph of the function $f$ sketched to the right.
Based on the given information on the areas of the various
regions, calculate\dots\qquad
$$
\int_{-2}^3 f(x)\,dx = \boxed{\fillin[b]{1in}{$2.2$}\text{\huge\strut}}
$$
and
$$
\int_{-2}^3 |f(x)|\,dx = \boxed{\fillin[b]{1in}{$10.2$}\text{\huge\strut}}
$$
\end{minipage}\hfil
\raise-1.5in\hbox{\begin{minipage}[t]{.45\textwidth}
\psset{unit=1cm}%
\begin{pspicture}(-2.5,-1.5)(3.5,2.5)
\psaxes{->}(0,0)(-2.5,-1.5)(3.5,2.5)
\savedata{\mydata}%
[{
    {-2,0}, {-1.5,-1}, {-1,0}, {-.8, .4}, {-.5, 1.5}, {-.25, 1.75}, {1,0},
    {1.5, -.5}, {2,0}, {2.5, .75}, {3, .5}
}]
\dataplot[plotstyle=curve]{\mydata}%
\pnode(-1.5, -.5){Ai}%
\uput{0}[0](-1.5,-1.5){\rnode{Bi}{$A_1 = 2.5$}}%
\ncarc{->}{Bi}{Ai}%
\pnode(.25, .5){Aii}%
\uput{0}[0](1.5, 2){\rnode{Bii}{$A_2 = 3.5$}}%
\ncarc{->}{Bii}{Aii}%
\pnode(1.5, -.25){Aiii}%
\uput{0}[0](.75, -1){\rnode{Biii}{$A_3 = 1.5$}}%
\ncarc{->}{Biii}{Aiii}%
\pnode(2.5, .4){Aiv}%
\uput{0}[0](2.5, -1){\rnode{Biv}{$A_4 = 2.7$}}%
\ncarc{->}{Biv}{Aiv}%
\end{pspicture}
\end{minipage}}
\end{problem}
\endID

\ID{atb160406101537}
\begin{problem}[5]
Define a function by $h(x)=\int_{x^2}^{5} \sqrt{t^2+4}\,dt$.  Calculate $h'(x)$.\\[1ex]
$
    h'(x)= \boxed{\fillin[b]{1.5in}{$-2x\sqrt{x^4 + 4}$}\text{\huge\strut}}
$
\begin{solution}[1in]
We apply the Fundamental Theorem of Calculus, Part I.
\begin{align*}
    h(x) &= \int_{x^2}^{5} \sqrt{t^2+4}\,dt = -\int_{5}^{x^2} \sqrt{t^2+4}\,dt\\
         &= -\sqrt{(x^2)^2 + 4} \,\dfrac{d}{dx} x^2 =  -\sqrt{x^4 + 4}\, (2x)\\
         &= \boxed{-2x\sqrt{x^4 + 4}}
\end{align*}
\end{solution}
\end{problem}
\endID

\ID{atb160406101553}
\begin{problem*}[3ea]
Determine the truth (T) or falsity (F) of each of the following
statements.  Enter a ``T'' or a ``F'' on the blank line to indicate your answer.
\begin{multicols}{2}
\fillinWidth\defaultTFwidth
\begin{parts}
\item[h] \TF{T} $\int c f(x)\,dx = c \int f(x)\,dx$, here $c$ is a constant.
\item[h] \TF{F} $\int x f(x)\,dx = x\int f(x)\,dx$
\item[h] \TF{F} $\int\frac{x}{\cos(x)}\,dx=\frac{x^2}{2\sin(x)}+\mathbb{C}$
\item[h] \TF{T} $\int_b^a  f(x)\,dx = -\int_a^b f(x)\,dx$
\end{parts}
\vfill
\end{multicols}
\end{problem*}
\endID

\ID{atb160406101600}
\begin{problem*}[5ea]
Solve each of the following elementary integrals.
\begin{multicols}{2}
\begin{parts}
\item $\int_{-3}^1 3x^2-2x\,dx$
\begin{solution}[1.5in]
\begin{align*}
    \int_{-3}^1 3x^2-2x\,dx  &= \left. x^3 - x^2\right|_{-3}^1\\&
        = - ( (-3)^3 - (-3)^2)\\&
        =  -(-27 - 9)
         = \boxed{36}
\end{align*}
\end{solution}

\item $\int 6\sec(s)\tan(s)\,ds$
\begin{solution}[1.5in]
\begin{equation*}
    \int 6\sec(s)\tan(s)\,ds = \boxed{6\sec(s)+\mathbb{C}}
\end{equation*}
\end{solution}

\item $\int (3x^2+2)^2\,dx$
\begin{solution}[2in]
The best we can do is to multiply out and integrate each term separately.
\begin{align*}
    \int (3x^2+2)^2\,dx &
        = \int 9x^4 + 12 x^2 + 4 \,dx\\&
        = \boxed{\frac95 x^5 + 4x^3 + 4x + \mathbb{C}}
\end{align*}
\end{solution}


\item $\int \frac{4x^2+1}{\sqrt{x}} \,dx$
\begin{solution}[1.5in]
Here is break up the ratio, and integrate each term separately.
\begin{align*}
    \int \frac{4x^2+1}{x^{1/2}} \,dx &
    = \int 4x^{3/2} + x^{-1/2}\\&
    = 4\,\frac25 x^{5/2} + 2 x^{1/2} + \mathbb{C}\\&
    = \frac85 x^{5/2} + 2 x^{1/2} + \mathbb{C}\\&
    = \boxed{\frac25 \sqrt{x}\,(4 x^2+5)+\mathbb{C}}
\end{align*}
\end{solution}
\end{parts}
\vfill
\end{multicols}
\end{problem*}
\endID

\ID{atb160406101613}
\begin{problem}[7]
Let $f(x)$ be defined by $\smash[b]{
         f(x)=\begin{cases}
             2-2x   &-2\le x\le 0 \\
             4x^2   &\phantom{\hbox{$-$}}0\le x\le 1
             \end{cases}}$.
Calculate the following integral: $\int_{-2}^1 f(x)\,dx$
\begin{solution}[2in]
\begin{align*}
    \int_{-2}^1 f(x)\,dx &
        = \int_{-2}^0 f(x)\,dx + \int_0^1 f(x)\,dx \\&
        = \int_{-2}^0 2 - 2x\,dx + \int_0^1 4x^2\,dx \\&
        = \left. (2x - x^2)\right|_{-2}^0 + \frac43\left.x^3\right|_0^1\\&
        = -(-4 - 4 ) + \frac43 = 8 + \frac43\\&
        = \boxed{\frac{28}{3}}
\end{align*}
\end{solution}
\end{problem}
\endID

\ID{atb160406101619}
\begin{problem*}[7ea]
Solve each of the following integrals (possibly using the \textit{Substitution Rule}).
\begin{multicols}{2}
\begin{parts}
\item $\int_0^2\sqrt{6x+4}\,dx$
\begin{solution}[2in]
Apply the power rule, with $u = 6x+4$, $du = 6\,dx$.
\begin{align*}
\int_0^2\sqrt{6x+4}\,dx &
    = \frac16 \int_0^2 (6x+4)^{1/2}\,6\,dx\\&
    = \left.\frac16\,\frac23\, (6x+4)^{3/2}\right|_0^2\\&
    = \frac19 ( 16^{3/2} - 4^{3/2})\\&
    = \frac19 ( 64 - 8 ) = \frac19 (56)\\&
    = \boxed{\frac{56}{9}}
\end{align*}
\end{solution}


\item $\int\sec^2 (\tfrac67 x)\,dx$
\begin{solution}[2in]
Let $u = \frac67 x$ and so $du = \frac67\,dx$, thus
\begin{align*}
    \int\sec^2 (\tfrac67 x)\,dx &
        = \frac 76 \int\sec^2 (\tfrac67 x)\,\frac67\,dx\\&
        = \boxed{\frac76 \tan(\tfrac67 x) + \mathbb{C}}
\end{align*}
\end{solution}


\item $\int x^4(2-3x^5)^{1/3}\,dx$
\begin{solution}[2.5in]
This is a power rule integral, let $u = 2 - 3x^5$, so $du = -15 x^4\,dx$.
\begin{align*}
    \int x^4&(2-3x^5)^{1/3}\,dx\\&\quad
        = -\frac1{15} \int (2-3x^5)^{1/3}\,(-15x^4)\,dx\\&\quad
        = -\frac1{15}\, \frac34\, (2-3x^5)^{4/3} + \mathbb{C}\\&\quad
        = \boxed{-\frac1{20}\,(2-3x^5)^{4/3} + \mathbb{C}}
\end{align*}
\end{solution}


\item $\int\sin(x)\cos^5(x)\,dx$
\begin{solution}[2.5in]
This is a power rule integral: let $u = \cos(x)$ and $du = -\sin(x)\,dx$. Then
\begin{align*}
    \int\sin(x)\cos^5(x)\,dx &
        = -\int\cos^5(x)\,(-\sin(x))\,dx\\&
        = \boxed{-\frac16\cos^6(x) + \mathbb{C}}
\end{align*}
\end{solution}

\end{parts}
\vfill
\end{multicols}
\end{problem*}
\endID

\ID{atb160406101632}
\begin{problem}[7]
Consider the region bounded by the curves
$x=y^{3/2}$, $y=4$, and the $y$-axis.  The region is rotated about the
$y$--axis, calculate the volume of this solid of revolution.

\begin{solution}[2.3in]
This is an elementary situation.
$$
    V = \pi \int_0^4 (y^{3/2})^2\,dy = \pi \int_0^4 y^3\,dy
      = \pi\frac14\left.x^4\right|_0^4 = \boxed{64\pi}
$$
\end{solution}
\end{problem}
\endID

\begin{eqComments}
Here is another question that uses \textsf{PSTricks}. The
\cs{uses} command is used to specify the packages required.
\end{eqComments}

\ID{atb160406101645}\uses{pstricks,pst-plot}
\begin{problem}[7]
\begin{minipage}[t]{.5\textwidth}
Consider the region bounded by the curves $y=x^2-4x$ and $y=3x$.
\textit{Set up} the area integral for this region.
\begin{solution}[2.5in]
We first find the points of intersection. Put $x^2-4x = 3x$, or $x^2-7x = 0$, or
$x(x-7)=0$. Thus, the two curves intersect at $x=0$ and $x=7$. The area integral is then
$$
    A = \int_0^7 3x - (x^2-4x) \,dx
$$
or
$$
    \boxed{A = \int_0^7 7x - x^2  \,dx}
$$
\end{solution}
\end{minipage}\hfill
\raise-1.5in\hbox{\begin{minipage}[t]{.45\textwidth}
\psset{xunit=.75cm,yunit=.15cm}
\begin{pspicture}*(-1.5,-4.5)(8.5,24.5)
\psaxes[ticks=none,labels=none]{->}(0,0)(-1.5,-4.5)(8.5,24.5)
\psplot{-1}{8}{x x mul 4 x mul sub}
\psline(-1,-3)(8,24)
\end{pspicture}
\end{minipage}}
\end{problem}
\endID

\ID{atb160406101650}
\begin{problem}[7]
The base of a solid $S$ is bounded by the $x$-axis, the line
$y=2x$ and the line $x=2$. Each cross-section perpendicular to the
$x$-axis is a \textit{rectangle}. The base of each rectangle lies
on the base of the solid and the height of the rectangle is twice
that of the base. Find the volume of this solid $S$. (\textit{Hint}: Read
the description of the solid carefully, draw a picture of the base
of the solid $S$, draw a typical cross-section, and compute
the lengths of the sides of the rectangle as a function of $x$.)

\begin{solution}[2.4in]
For any given $x$, $0\le x \le 2$, the base of the rectangle is $b
= 2x$ and so the height is $h = 2b = 4x$. This would be the
diameter of the semicircle: $A(x) = \tfrac12 bh = \tfrac12(2x)(4x)
= 4x^2$. The volume is given by
$$
    V = \int_0^2 4x^2\,dx = \frac43 \left.x^3\right|_0^2
        = \frac43 (8) = \boxed{\frac{32}{3}}
$$
\end{solution}
\end{problem}
\endID

\begin{eqComments}
This next DB element is enclosed in the \texttt{eqComments}
environment \textbf{and} is itself enclosed between \cs{ID} and
\cs{endID}. When content is enclosed in this way, the
\texttt{eqComments} environment and its contents are selectable.
This construct is suitable for inserting tables, charts, figures and
pictures into an exam not associated with a particular problem.
These are used as reference materials on the test. One could develop
a DB document containing charts, (statistical) tables, etc., that
are commonly used in your exams.
\end{eqComments}

\ID{atb020506104934}

\noindent\makebox[\linewidth][c]{\rule{.76\textwidth}{.4pt}}

\begin{eqComments}[Recall:] Use the following facts freely throughout the exam.
\begin{alignat*}{2}
\frac{1}{1-x} &= \sum_{n=0}^\infty\, x^n,\quad R=1,\qquad&
     \sin(x) &=\sum_{n=0}^\infty\,\frac{(-1)^n}{(2n+1)\,!}\, x^{2n+1},\quad R=\infty, \\
         e^x &=\sum_{n=0}^\infty\,\frac1{n\,!}\, x^n,\quad R=\infty,\qquad&
     \cos(x) &=\sum_{n=0}^\infty\,\frac{(-1)^n}{(2n)\,!}\, x^{2n},\quad R=\infty
\end{alignat*}
\end{eqComments}
\endID

\end{exam}
\end{document}
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