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Abstract

The tools provided allow to typeset questions and solutions to problem
sheets and exams within one document with the possibility of switching
solutions on and off as required. Included are four files, two EXTEX packages
question and solution, and twp document classes, smstut and smsexam.
The tools are entirely based on widely available ITEX classes and packages,
and therefore should be working with future versions of ETEX. To make
applications more flexible, the packages can be used independently of the

classes.
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1 Introduction

The present documentation describes the IXTEX package smstut which allows to
typeset problems sheets with questions and solutions in one file. Then either
only questions or questions and solutions can be printed as required. Keeping
the questions with the solutions in one file makes it easy to rearrange questions,
replace parts etc.

To make the application of the features provided as flexible as possible the
package includes four files: there are two document classes and two package files.
If you only want to switch on and off solutions and keep control over all the rest
like layout, numbering etc, you should only load the solution package. If you
want to have automatic numbering of problems and cross referencing you load the
question package. You can also load the solution package if you want to typeset
solutions within the same document.

Finally, the document classes smstut and smsexam automatically load the two
packages. The classes change the margins to fill the page better and produces a
heading for the problem sheet which changes automatically depending on whether
solutions are printed or not. Also, an environment is provided to print parts of
problems in several columns on the problem sheet, but then automatically revert
to one column when solutions are printed. The smsexam class produces exams
conforming to the guidelines of the Examination office of the The University of
Sydney(at least at the time the package was written).

2 User guide

2.1 The smstut document class

We mainly discuss the features of the smstut document class as this provides the
most convenient way to use the IXTEXpackage. We only briefly mention what is
available if the question or solution packages are loaded separately.

Always latex the file twice. Then page numbers only appear if the problem
sheet has more than one page.



\printsolutions

\margin

\Heading
\UnitCode
\UnitName
\Semester
\Lecturer

\WebPage

\MakeHeading

2.1.1 The preamble

We first load the smstut class with options, for instance with 12pt print. By
default, the paper size is A4, so you do not need to put adpaper, but you can
specify another paper size if needed. Then load all packages you require, for in-
stance amsmath, amsfonts and tikz for pdftex compatible graphics and hyperref
for clickable cross references. After that, you put some private definitions and then
start the document. Hence the preamble of your document may look as follows:

\documentclass[12pt]{smstut}
%Load packages required.
\usepackage{amsmath,amsfonts}
\usepackage{tikz}
\usepackage{hyperref}

%Quote out the following line if solutions are not required.
\printsolutions

%Some definitions
\newcommand{\R}{\mathbb R}

\begin{document}

The macro \printsolutions indicates that solutions will be printed. It will
change some head elements as described in Section 2.1.2 below.

As with the exam class it is possible to allocate marks to questions, see Sec-
tion 2.4.3. The class also takes the option hidemarks. Then marks are only
printed if solutions are printed.

Customisation The text area should be as large as possible. For this reason
the margins on all four sides of the page have been set to 1 inch. If you want to
have a smaller or larger page margin, you can achieve that by using the \margin
macro. To produce 2cm margins for instance put

\margin{2cm}

into the preamble. The minimal “reasonable” margin seems to be about 1.5cm.

2.1.2 The heading

After the \begin{document} we put the head elements like unit of study code
and name, lecturer, web page etc. For all this to be printed type \MakeHeading
(as you type \maketitle in the standard I¥TEX classes).

\Heading{Tutorial 1}

\UnitCode{MATH2961}

\UnitName{Linear Algebra and Vector Calculus (advanced)}
\Semester{Semester 1, 2013}

\Lecturer{Daniel Daners}
\WebPage{www.sydney.edu.au/science/maths/u/UG/IM/MATH2961/}
\MakeHeading



\University
\Department

\copyrightnotice

\printsolutions

\lecturerheading

\wwwheading

\solutionto

You can leave any elements undefined. In particular, you do not need to define
\Lecturer or \WebPage. Also, there is no obligation to use the given mechanism
to produce the heading. You can use your own, but Solutions to is not put in
front of the heading automatically if you print solutions.

There are some predefined head elements, \University and \Department. By
default they are set to The University of Sydney and School of Mathematics and
Statistics, but they can be redefined by setting for instance:

\University{University of the North Pole}
\Department{Department of Polar Bear Hunting}

There is also a copyright notice on the bottom of the first page. By default, it
is set to the year followed by what is specified in \University. You can change
this by for instance \copyrightnotice{(2004 your name)}. If you want no such
notice you put \copyrightnotice{}.

To print questions and solutions you need to put \printsolutions into the
preamble. If you do that, then Solutions to is put in front of the heading. In the
above example Tutorial 1 will be replaced by Solutions to Tutorial 1 automatically.
See below how to customise the words Solutions to.

Customisation Some elements in the heading can be customised. In particular,
you can customise the words introducing the lecturer, the Web page and the words
Solutions to when solutions are printed.

For instance if there are multiple lecturers you can redefine the relevant heading
by putting

\renewcommand{\lecturerheading}{Lecturers:}

into the preamble. Likewise, you can replace the default heading Web Page: by
for instance Internet: by putting

\renewcommand{\wwwheading}{Internet:}

into the preamble. Finally, you can replace the words Solutions to by something
else, for instance Solutions: by putting

\renewcommand{\solutionto}{Solutions: }

into the preamble.

2.1.3 Assigning marks to questions

For setting assignments or quizzes it may be useful to be able to allocate marks
to questions. This can be done as described in Section 2.4.3.

2.2 The question package

In a first subsection we describe the macros to typeset questions. They are avail-
able when loading the question package or by using the smstut or smsexam doc-
ument classes. In the second subsection we discuss cross referencing, and in the
last a possibility to print questions in several columns and revert to one column if
solutions are printed. The feature is only available with the two document classes
smstut and smsexam.



2.2.1 Environments for questions and starred questions

question (env.) After the heading you type the main body of your problem sheet. Questions
are typed between \begin{question} and \end{question}. There is no special
command for parts of questions. Instead the question environment works similar
to the standard enumerate environment and can be nested. Depending on the
nesting level, the numbering style will be different. There are four nesting levels.
You can put arbitrary text between questions at any level. Here is an example
using three nesting levels.

\begin{question}

Some text
\begin{question}
First part

\begin{question}
First subpart
\end{question}
\begin{question}
Second subpart
\end{question}
Some more text
\begin{question}
Third subpart
\end{question}
\end{question}
\begin{question}
Second part
\end{question}
\end{question}

(The solution environment will be described below). This will produce something
like

1. Some text
(a) First part
(i) First subpart
(ii) Second subpart
Some more text
(iii) Third subpart
(b) Second part

question* (env.) There is an alternative environment question* which allows questions to be
starred. This can be used for instance to identify questions which are particu-
larly hard or questions that students are expected to work through themselves
during the tutorial.

\begin{question}
Some text
\begin{question*}

First part



\end{questionx}
\begin{question}
Second part
\end{question}
\begin{question*}
Third part
\end{questionx}
\end{question}

produces something like

2. Some text
*(a) First part
(b) Second part
*(c) Third part

\starsymbol Customisation It is possible to change the symbol used to “star” questions.
To change the * to * set

\starsymbol{$"+$2}

One can also use this to define an environment question** to produce double
starred questions by putting

\newenvironment{question**}
{\starsymbol{**}\begin{question*}\starsymbol{*}}
{\end{question*}}

into the preamble.

2.2.2 Cross referencing

As other numbered objects in IATEX, questions can be labelled, and referred to by
using the \ref mechanism. For instance, if you type

\begin{question}
Some text
\begin{question}
\label{q:xxx}

First part
\end{question}
\begin{question}

Second part
\end{question}

\end{question}

you get

3. Some text
(a) First part
(b) Second part

and you can refer to Question 3(a) by typing Question™\ref{q:xxx}(\ref{q:yyy}).



mcols (env.)

2.2.3 Questions in multiple colums: The mcols environment

Sometimes questions, or in particular parts of questions are very short, and it
takes too much space to print them on separate lines. There is an environment
mcols which allows to have several parts on one line. The solutions are generally
not so short. for this reason, if solutions are printed, the parts (with the solutions)
are printed in one column only. Note that the mcols environment only works if
you use the smstut or smsexam document class!

The environment takes the number of columns as an optional argument. The
default is two columns. The syntax is as follows

\begin{mcols} [(number of columns)] ...questions ...\end{mcols}
For instance, to print three columns type

\begin{question}
Some text
\begin{mcols}[3]
\begin{question}
First part
\begin{solution}
Solution to first part
\end{solution}
\end{question}
\begin{question}
Second part
\begin{solution}
Solution to second part
\end{solution}
\end{question}
\begin{question}
Third part
\begin{solution}
Solution to third part
\end{solution}
\end{question}
\end{mcols}
\end{question}

If solutions are not printed this yields
4. Some text
(a) First part (b) Second part (¢) Third part
If solutions are printed the text looks like

4. Some text
(a) First part

Solution: Solution to first part



multicols (env.)

solution (env.)

(b) Second part

Solution: Solution to second part
(c) Third part

Solution: Solution to third part

If the solutions are very short (for instance just a number), and you want to print
them in several columns as well, then you need to replace the mcols environment
by multicols. The syntax is similar as before:

\begin{multicols}{(number of columns)} ...questions ...\end{multicols}

Note however, that here the number of columns is a mandatory argument! The
multicols environment is defined in the multicol package. The documentation
of that package gives a more comprehensive description of the multicols envi-
ronment.

2.3 The solution package

This section describes the three environments provided by the solution package.
They work independently of the question package, except of course that the
question environment is undefined. Everything can be used with the smstut
document class.

2.3.1 Environments for solutions

There are three environments for controlling what is printed and what is not,
depending on whether solutions are switched on or off.

Solutions are typeset between \begin{solution} and \end{solution}. It
is suggested you keep the solution with each part of a question (even though
this is not compulsory). This makes it easy to rearrange parts of questions or
make separate questions from parts as the solution is moved with the part. The
suggested syntax is as follows:

\begin{question}
Some text
\begin{question}
First part
\begin{question}
First subpart
\begin{solution}
Solution to first subpart
\end{solution}
\end{question}
\begin{question}
Second subpart
\begin{solution}
Solution to second subpart
\end{solution}
\end{question}
\end{question}



solutionsonly (env.)

sheetonly (env.)

\thesolution

\begin{question}
Second part
\begin{solution}
Solution to second part
\end{solution}
\end{question}
\end{question}

If \printsolutions appears in the preamble then the above looks like

5. Some text
(a) First part
(i) First subpart
Solution: Solution to first subpart
(ii) Second subpart

Solution: Solution to second subpart
(b) Second part

Solution: Solution to second part

The solution environment prints a heading (by default Solution:) and controls
the space before and after the solution. See below how to change this.

There is a second environment solutionsonly. Its content is only printed
if solutions are printed. The difference to the solution environment is that it
does not produce a heading or any spacing before and after it. It can be used to
print information only relevant for the solutions and not the problem sheet. For
instance you could include

\begin{solutionsonly}
\newpage
\end{solutionsonly}

to produce a page break on solutions only.

The contents of the third environment, sheetonly, is only printed if solutions
are not printed. It can be used to print information only relevant for the problem
sheet and not the solutions. For instance on an assignment sheet you could include

\begin{sheetonly}
The assignment is due on 17 May by 5pm
\par
I confirm that this is my onwn work:
\par
Name:\hfill SID\hfill Signature:\hfill
\end{sheetonly}

Customisation You can change the default heading Solution: for solutions
by redefining \thesolution. For instance, to print Solution. with a line break
afterwards, you can put

\renewcommand{\thesolution}{\textbf{Solution.}\newline}

in the preamble.



2.4 The smsexam document class

The smsexam document class works almost the same as the smstut class. We
point out the differences.

2.4.1 The preamble

As with smstut we first load the smsexam class with options, for instance with
12pt. All options the article.cls class accepts can be used. There are two extra
options:

e confidential to be used for confidential exams. It marks the exam as
confidential, and puts a box for student number, names and seat number on
the front page.

e booklet to be used for exam booklets where the students write there re-
sponses into the booklet.

e hidemarks hides the mark value of the questions, while still adding them
up. In particular \TotalMarks is still available, see Section 2.4.3.

The options can be used together, or separately. We can put
\documentclass[12pt] {smsexam}

at the start for a non-confidential exam, or
\documentclass[12pt,confidential] {smsexam}

for a confidential exam. We could use
\documentclass[booklet] {smsexam}

or
\documentclass[11pt,confidential,booklet] {smsexam}

\printsolutions for instance. The rest is identical to the smstut document class. If solutions
are activated using \printsolutions, then SOLUTIONS will be printed on the
bottom of each page.

2.4.2 The exam cover page

\PaperCode After the \begin{document} we put the head elements like unit of study code
\UnitCode and name, lecturer. Here \Heading and \WebPage are not available, but instead
\UnitName \PaperCode and \Duration.

\Semester Finally, there is an environment instructions where specific instructions can
\Lecturer be typeset. As an optional argument, the environment takes the width of the text.
\Duration The default width is 80% of the \textwidth. The instructions are enclosed in a
\MakeHeading “shadowbox.” Note that the instructions environment must appear before the
instructions (env.) \MakeHeading.

\PaperCode{80/36%}

\Semester{Semester 1, 2013}

\UnitCode{MATH2961}

\UnitName{Linear Mathematics and Vector calculus (advanced)}

10



\University
\Faculty
\Department

\markvalue

\TotalMarks

\Lecturer{D. Daners}

\Duration{2 Hours}

\begin{instructions}[.5\textwidth]
\begin{itemize}
\item All work must be shown
\item University calculators only
\end{itemize}

\end{instructions}

\MakeHeading

You can leave any elements undefined, but the result may be poor. Again, there
is no obligation to use that mechanism. \PaperCode and \Semester are not used
by \MakeHeading, but by the page style, so they should always be declared, even
if the \MakeHeading mechanism is not being used. For supplementary exams not
having a paper code I suggest to set \PaperCode{Supplementary Exam}.

There are some predefined head elements. As in the smstut class we have
\University and \Department, set to The University of Sydney and School of
Mathematics and Statistics, respectively. There is also \Faculty, set to Faculties
of Arts, Economics, Education, Engineering and Science by default. They can all
be redefined by setting for instance:

\University{University of the North Pole}
\Faculty{Faculty of Science}
\Department{Department of Polar Bear Hunting}

Of course, these settings must appear before the \MakeHeading. After that every-
thing works identical to the smstut document class.

2.4.3 Assigning marks to questions

For setting exams or assignments it may be useful to allocate marks to a question
and/or subquestions. The macro \markvalue{<marks>} provides a mechanism
for that. Typically this could be

\begin{question}
Some text
\begin{question}\markvalue{2}
First part
\end{question}
\begin{question}\markvalue{3}
Second part
\end{question}
\end{question}

The total number of marks can be accessed by the macro \TotalMarks. For
instance, one could write:

The total marks available in the exam paper are \TotalMarks.

The marks are not printed if the hidemarks option to the class is given, unless so-
lutions are printed. The value of \TotalMarks is available whether or not solutions
are printed.

11



3 The docstrip modules

The following modules are used in the implementation to direct DOCSTRIP when
generating the external files:

question  produce the question package
solution  produce the solution package

smstut produce the smstut document class
smsexam produce the smsexam document class
driver produce a documentation driver file

4 Implementation

4.1 The smstut and smsexam document classes
The class is based on the standard IXTEX article class.

\if@confidential For the smsexam class we define a new option to switch to confidential exams, or
\if@namebox exams printed as booklets. This also requires a box for seat number, first and last
\if@booklet name and student number. We also need the tikz package to efficiently draw a

box to write the marks.

1 (*smsexam)

2 \newif\if@confidential\@confidentialfalse

3 \newif\if@namebox\@nameboxfalse

4 \DeclareOption{confidential}{\@nameboxtrue\@confidentialtrue}
5 \newif\if@booklet\@bookletfalse

6 \DeclareOption{booklet}{\@nameboxtrue\@booklettruek

7 (/smsexam)

\if@hidemarks We provide a mechanism for hiding marks in assessments (e.g. exams, quizzes,
assignments) for both, the smstut and smsexam classes.

8 (*smstut | smsexam)

9 \newif\if@hidemarks\@hidemarksfalse

10 \DeclareOption{hidemarks}{\@hidemarkstrue}
11 (/smstut | smsexam)

All other options are passed on to the article class.

12 (*smstut | smsexam)
13 \DeclareOption*{\PassOptionsToClass{\CurrentOption}{article}}

By default we set the paper size to A4

14 \PassOptionsToClass{adpaper}{article}
15 \ProcessOptions\relax

and load the article document class.
16 \LoadClass{article}

We also load the question and solution packages.

17 \RequirePackage{question}
18 \RequirePackage{solution}

12



\new@margin

\margin

\compute@newmargin

We then load the multicol package to be able to typeset parts of questions in
two or more columns. Further down we define an environment mcols such that
solutions are set in one column but the problem sheet in several columns.

The zref-lastpage package is useful to find the last page number, the last
question number and more generally the last counter value of any counter (to be
added with \zref@addprops, see the zref manual, or the application below)

19 \RequirePackage{multicol}

20 \RequirePackage{zref-lastpage} [2010/10/22]

For the smsexam document class we also load the fancybox package and the
zref-lastpage package

21 (xsmsexam)

22 \RequirePackage{fancybox}

23 \if@booklet

24 \RequirePackage{tikz}

25 \else\relax\fi

26 (/smsexam)

The package fancybox for the instructions environment described below.

4.1.1 Page margins and page numbering

We want to make the text area as large as possible by making the same margins
on all four sides of the sheet.

This margin is given by a new dimension which we call \new@margin.
27 \newlength{\new@margin}

Next we make the margin customisable. To produce a 2cm margin put
\margin{2cm} in the preamble of the document. Note that the computation of
the layout parameters has do be done after the user has reset the margin!

28 \newcommand{\margin} [1]{\setlength{\new@margin}{#1}\compute@newmargin}

These computations are done by calling the macro \compute@newmargin.
29 \newcommand{\compute®@newmargin}{%

We initially set the width and height of the text to the paper size.

30 \setlength{\textwidth}{\paperwidth}

31 \setlength{\textheight}{\paperheight}

First we compute the text width and the left and right margins.

32 \addtolength{\textwidth}{-2\newlmargin}

33 \setlength{\oddsidemargin}{-1in}

34 \addtolength{\oddsidemargin}{\new@margin}
35 \setlength{\evensidemargin}{\oddsidemargin}

There are no running heads in the smstut class, so we put the corresponding
variables to zero

36 (*smstut)

37 \setlength{\headheight}{Opt}

38 \setlength{\headsep}{Opt}

39 (/smstut)

13



For the smsexam class we want to have room for running heads.

40 (xsmsexam)

41 \setlength{\headheight}{12pt}

42 \setlength{\headsep}{25pt}

43 (/smsexam)

Then we compute the text height and the upper and lower margins.
44 \setlength{\topmargin}{-1in}

45 \addtolength{\topmargin}{\new@margin}

46 \addtolength{\textheight}{-2\new@margin}

47 \addtolength{\textheight}{-\headheight}

48 \addtolength{\textheight}{-\headsep}

Now we place the page numbering on the bottom of the page. If the margin is
very narrow, we put it in the middle between the bottom of the text and the edge
of the paper. Otherwise we use 30pt as a default (the same as the article class).
49 \ifdim \new@margin<60pt

50 \setlength{\footskip}{.5\new@margin}

51 \else\setlength{\footskip}{30pt}\fi

Finally, we set the width of the margin paragraph to make sure it is still on the
paper.

52 \setlength{\marginparwidth}{.7\new@margin}

Here the definition of \compute@newmargin closes.

53 }%

We finally set the default margin to one inch (a typographical convention).

54 \margin{1in}

\total@points We introduce a new counter to keep track of the number of marks allocated to
questions. The counter is used by the \markvalue and \TotalMarks macros.

55 \newcounter{total@points}

\lastpage We next turn to the page and question numbering. In particular we want to
\lastquestion know the last page and question number. This is handled by the zref-lastpage
\TotalMarks package. We first add add the last question number as a properties to the LastPage
label. We similarly do that for the total number of marks given by the counter
total@points and incremented by the \markvalue macro.

56 \zref@newprop{valuetotal@points}{\the\value{total@points}}
57 \zrefO@newprop{valuequesti}{\the\value{questil}}
58 \zref@addprops{LastPage}{valuequesti,valuetotal@points}

The last page number, last question number and last value of \total@points is
accessible via the macros \lastpage, \lastquestion and \TotalMarks.
59 \newcommand{\lastpage}{\zref@extractdefault{LastPage}{page}{0}}

60 \newcommand{\lastquestion}{\zref@extractdefault{LastPage}{valuequesti}{0}}
61 \newcommand{\TotalMarks}{\zref@extractdefault{LastPage}{valuetotal@points}{0}}

\markvalue The macro \markvalue{<no>} puts the number of marks into the margin, and
\formatmarkvalue increments the total@points counter by the numerical argument. The macro
\formatmarkvalue determines how the marks are printed. Whether or not they

are printed is determined by the value of \if@hidemarks.

62 \newcommand{\formatmarkvalue}[1]{\marginpar{\footnotesize\slshape \ifnum 1=#1 #1 Mark\else #]
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63 \newcommand{\markvalue} [1]{\rule{Opt}{0Optl}%

64 \if@solution\@hidemarksfalse\else\relax\fi%

65 \if@hidemarks\relax\else\formatmarkvalue{#1}\fi%
66 \addtocounter{total@points}{#1}\ignorespaces}

\ps@sms To put the page numbering and a copyright notice on the bottom of the first page
we define a new page style. The macros \headline and \footline are defined
below.

67 \def\ps@sms{Y%

68 \def\@oddfoot{\footline}
69 \def\@oddhead{\headline}
70 \let\@evenfoot\@oddfoot
71 \let\@evenhead\@oddhead}

\headline Next we define head- and footline for the two classes. First we do that for the
\footline smstut document class. We put a copyright notice on the first page and a page
number only if there is more than one page.

72 (*smstut)
73 \newcommand{\footline}{\ifnum\c@page=17

74 \makebox [Opt] [1]{\footnotesize\ifx\copyright@notice\C@empty\relax
75 \else Copyright \copyright{} \copyright@notice\fil}

76 \else\relax\fi

7 \hfill\ifnum\lastpage=1\relax

78 \else\thepage\hfill\fi}

79 \newcommand{\headline}{}
80 (/smstut)

Then we define it for the smsexam document class.

81 (xsmsexam)

82 \newcommand{\footline}{}

83 \if@solution{\Huge\bfseries SOLUTIONS}

84 \else\relax\fi\hfill}),

85 \ifnum \c@page=1\relax

86 \elsej

87 \ifnum \c@page=\lastpage/,

88 {\bfseries This is the end of the examination paper}

89 \else\addtocounter{page}{1}

90 \hfill turn to page \arabic{page}\addtocounter{page}{-1}\fi\fi}
91 \newcommand{\headline}{},

92  \ifnum \c@page=1

93  \paper@code \hfill \@semesterj,

94 \else

95 \makebox[Opt] [1]{\paper@code}\hfill\@semester\hfill

96  \makebox[Opt] [r]{\bfseries page \thepage\ of \lastpage}\fi}
97 (/smsexam)

At the begin of the document we switch to the new page style defined above.
98 \AtBeginDocument{\pagestyle{sms}}

4.1.2 Elements of the heading

The various elements of the heading are defined as control sequences to make it
easy to customise them.

15



\University
\Department
\copyrightnotice
\Faculty

\univ@name
\dept@name
\copyright@notice
\faculty@name

\UnitCode
\UnitName
\Semester
\Lecturer
\Heading
\WebPage
\PaperCode
\Duration

\unit@code
\unit@name
\@semester
\@lecturer
\head@name
\@webpage
\paper@code
\@duration

A first group is predefined. We make \Faculty just available for the smsexam
class.

99 \newcommand*{\University}[1]{\def\univ@name{#13}}
100 \newcommand*{\Department} [1]{\def\deptOname{#1}}
101 (*smsexam)
102 \newcommand*{\Faculty}[1]{\def\faculty@name{#1}}
103 (/smsexam)
104 \newcommand*{\copyrightnotice}[1]{\def\copyright@notice{#1}}

The internal names of the head elements are set to defaults appropriate to the
School of Mathematics and Statistics at the The University of Sydney.

105 \University{The University of Sydney}

106 \Department{School of Mathematics and Statistics}
107 (*smstut)

108 \copyrightnotice{\the\year{} \univ@name}

109 (/smstut)

110 (xsmsexam)

111 \Faculty{Faculties of Arts, Economics, Education,\\
112  Engineering and Science}

113 (/smsexam)

A second group needs to be set by the user. Some of them only work for the
smsexam class, others only for smstut.

\Heading is a macro to define the type of problem sheet produced, for
instance set \Heading{Tutorial 9} or \Heading{Problem Sheet Week 5} or
\Heading{Assignment 2}.

\UnitCode sets the Unit of Study code, for instance \UnitCode{MATH1001}.

\UnitName sets the Unit of Study name, e.g. \UnitName{Integral Calculus}.

114 \newcommand*{\UnitCode} [1]{\def\unit@code{#1}}
115 \newcommand*{\UnitName} [1]{\def\unit@name{#1}}
116 \newcommand*{\Semester}[1]{\def\@semester{#1}}
117 \newcommand*{\Lecturer}[1]{\def\@lecturer{#1}}
118 (xsmstut)

119 \newcommand*{\Heading}[1]{\def\head@name{#1}}
120 \newcommand*{\WebPage}[1]{\def\@webpage{#1}}
121 (/smstut)

122 (xsmsexam)

123 \newcommand*{\PaperCode}[1]{\def\paper@code{#1}}
124 \newcommand*{\Duration}[1]{\def\@duration{#1}}
125 (/smsexam)

We let all undefined elements be empty by default.

126 \UnitCode{}

127 \UnitName{}

128 \Semester{\null}
129 \Lecturer{}

130 (*smstut)

131 \Heading{}

132 \WebPage{}

133 (/smstut)

134 (xsmsexam)

135 \PaperCode{\null}
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\lecturerheading
\wwwheading
\solutionto

\durationhead

instructions (env.)

\MakeHeading

136 \Duration{??77}
137 (/smsexam)

The words which introduce various elements in the heading need to be defined. If
you do not want this sort of decoration, redefine them to be null.

138 (xsmstut)

139 \newcommand*{\wwwheading}{Web Page:}

140 \newcommand*{\solutionto}{Solutions to}
141 (/smstut)

142 \newcommand*{\lecturerheading}{Lecturer:}
143 (*smsexam)

144 \newcommand*{\durationhead}{Time allowed:}
145 (/smsexam)

For exams we define an environment to put instructions. The environment takes
an optional argument, namely the width of the box. The environment has to come
before the \MakeHeading command described next! If \lastpage, \TotalMarks
or \lastquestion is used inside, it needs to come after the \begin{document}.

146 (xsmsexam)

147 \newbox\instructionbox

148 \newenvironment{instructions}[1] [\if@booklet.7\textwidth\else.8\textwidth\fi]
149 {\global\setbox\instructionbox=\hbox\bgroupj

150 \begin{minipage}{#1}}

151 {\end{minipage}\egroup}

152 (/smsexam)

Now we define a command \MakeHeading producing a heading using the in-
formation provided by the macros defined above. We start by the definition
for the smstut document class. If solutions are printed then Solutions to is
put in front of the heading, for instance Solutions to Tutorial 9 if we have set
\Heading{Tutorial 9}.

153 (xsmstut)
154 \newcommand{\MakeHeading}{}
155  \begin{center}

156 \textsc{\univOname}\\

157 \textsc{\dept@name}\\ [2ex]

158 {\large\bfseries),

159 \if@solution \solutionto\space\else\relax\fi\head@name}\\/ [1ex]
160 \rule{\textwidth}{0.75pt}\\

161 \ifx\unit@code\@empty\relax

162 \else\unit@code :\space\fi\unit@name\hfill \@semester\\
163 \rule[1.5ex]{\textwidth}{0.75pt }\\ [-2ex]

164 \small\ifx\@webpage\@empty\vspace{-1lex}

165 \else\vspace{lex}\wwwheading\space\@webpage\hfill\null\fi
166 \ifx\@lecturer\@empty

167 \else\ifx\@webpage\@empty\vspace{.5ex}\else\\ \fi),

168 \lecturerheading\space\@lecturer\hfill\null\fi

169 \end{center}}
170 (/smstut)

For exams we make a whole cover page. We first define some elements used
depending on the options given.

17



\name@box

171 (xsmsexam)
172 \newcommand{\name@box}{}
173 \fbox{}

174 \begin{minipage}[t]{.5\textwidth}

175 \begin{description}

176 \item[\bfseries Seat Number:] \dotfill
177 \item[\bfseries Last Name:] \dotfill
178 \item[\bfseries Other Names:] \dotfill
179 \item[\bfseries SID:] \dotfill

180 \end{description}

181 \end{minipage}}}/

\questions@box

182 \newcommand{\questions@box}{}

183 \ifnum \lastquestion>0

184 \begin{minipage}[b]{3cm}

185 \newcommand{\qest@box}[1]{},

186 \draw (0,-##1) rectangle (1,-##1+1);

187 \draw (1,-##1) rectangle (2,-##1+1);

188 \draw (2,-##1) rectangle (3,-##1+1);}
189 \begin{tikzpicture}[yscale=.8,font=\bfseries]
190 \ifnum\lastquestion=1

191 \draw (.5,-.5) node {Q1};

192 \gest@box{1}

193 \else

194 \foreach \x in {1,2,...,\lastquestion}{}
195 \draw (.5,.5-\x) node {Q\x};

196 \gest@box{\x}}

197 \fi

198 \begin{scope} [yshift={-\lastquestion cm-1.05cm}]
199 \gest@box{0}

200 \end{scopel}

201 \end{tikzpicture}

202 \end{minipage}

203 \else\relax\fi}

204 %

205 \newcommand{\MakeHeading}{J,

206 \setlength{\fboxsep}{15pt}

207 \if@confidential

208 \noindent{\name@box\hfill\textbf{\fbox{CONFIDENTIAL}}}\vspace{.5cm}
209 \else

210 \if@booklet\noindent{\name@box}\vspace{.5cm}\else\vspace*{lcm}\fi
211 \fi

212 \begin{center}

213 {\Large\textsc{\univ@name}}\\ [lem]

214  \textsc{\faculty@name}\\[1.5em]

215 {\bfseries \unit@code: \unit@name}\\[1.5em]

216  \lecturerheading\space\@lecturer\\[.5em]

217  \durationhead\space\@duration\\[1.5em]

218 This booklet contains \textbf{\lastpage} pages.

219 \ifvoid\instructionbox

220  \if@booklet\\[3em]\null\hfill\questions@box\else\relax\fi
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mcols (env.)

\if@solution

\printsolutions

\thesolution

221 \else\\[3em]\setlength{\fboxsep}{15pt}

222 \shadowbox{\box\instructionbox}

223  \if@booklet\hfill\questions@box\else\relax\fi
224 \fi

225 \end{center}

226 \newpagel}

227 (/smsexam)

The university crest is only included if the file NewCrest.eps exists, otherwise
there is a warning that it has been omitted.

4.1.3 The mcols environment

We define a new environment allowing to print multiple columns on the problem
sheet, but then revert to one column when solutions are printed. The number of
columns is an optional argument. The default is two columns.

228 \newenvironment{mcols}[1] [2]%
229 {\if@solution\relax\else\begin{multicols}{#1}\fi}
230 {\if@solution\relax\else\end{multicols}\fi}

231 (/smstut | smsexam)

4.2 The solution package

The idea behind the package is to define various environments which are defined to
be the comment environment from the standard verbatim ETEX package depend-
ing on whether their content should be printed or not. Do not typeset anything
on the same line as \end{. .} as this will not be printed (see the documentation
of the verbatim package).

232 (xsolution)

233 \RequirePackage{verbatim}

4.2.1 The switch

We define a switch to turn solutions on and off. By default, switch solutions off.
234 \newif\if@solution

235 \@solutionfalse

Put \printsolutions in the preamble of your document to switch on the solu-
tions.

236 \newcommand{\printsolutions}{\@solutiontrue}

The macro \thesolution contains the heading before the solution. The default is

“Solution: ”. You can change this by redefining the command using something
like \renewcommand{\thesolution}{...}.

237 \newcommand*{\thesolution}{{\slshape\bfseries Solution: }}
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solution (env.)

solutionsonly (env.)

sheetonly (env.)

4.2.2 Environments

Now we define several environments whose content appears or not, depending on
whether solutions are switched on or off.

We first define an environment solution. Automatically a new line is started
with the heading defined in \thesolution. Hence you just type the solutions
of problems between \begin{solution} and \end{solution}. The solution is
printed if \printsolutions appears in the preamble of the document.

238 \newenvironment{solution}{\par\smallskip\noindent{\thesolution}}{\relax}
239 \AtBeginDocument{\if@solution\relax\else\let\solution=\comment
240 \let\endsolution=\endcomment\fi}

Material (other than solutions) which should only appear on the solutions can
be typeset between \begin{solutionsonly} and \end{solutionsonly}. The
difference to the solution environment is that no heading or \newline command
is produced.

241 \newenvironment{solutionsonly}{\relax}{\relax}
242 \AtBeginDocument{\if@solution\relax\else\let\solutionsonly=\comment
243 \let\endsolutionsonly=\endcomment\fi}

Finally, material you only want to have on the problem sheet but not the solutions
can be typeset between \begin{sheetonly} and \end{sheetonly}.

244 \newenvironment{sheetonly}{\relax}{\relax}
245 \AtBeginDocument{\if@solution\let\sheetonly=\comment
246 \let\endsheetonly=\endcomment\else\relax\fi}

4.2.3 Information printed to the .log file
We finally inform the user whether solutions are printed or not by printing a
message to the screen and the .1log file.

247 \AtEndDocument{/,
248 \if@solution\typeout{%

249 ~°J sk 3k ok ok 3k ok oK ok 3 ok ok 3k 3 ok ok K

250 °°J SOLUTIONS PRINTED

251 °°J sokskokokkokkkokkkokkokokk T J

252 \else

253 \typeout{%

254 °°J s ok sk ok ok ok ok ok ok K ok 3 3k ok 3k ok ok ok K

255 °°J QUESTIONS ONLY PRINTED

256 ~°J $ok kKo Kok kKR kokokkkkokokkkkk T}
257  \fi}

258 (/solution)

4.3 The question package

We define a question environment with automatic numbering and the possibility
of cross referencing. There is a starred variant question* to star questions (for
instance particularly hard questions, or questions students are expected to work
through themselves).
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\thestarsymbol
\starsymbol

\if@star
\@star

\c@@questdepth

\c@questi
\c@questii
\c@questiii
\c@questiv

\thequesti
\thequestii
\thequestiii
\thequestiv
\labelquesti
\labelquestii
\labelquestiii
\labelquestiv

\theHquesti
\theHquestii
\theHquestiii
\theHquestiv

4.3.1 The star symbol

259 (xquestion)

We predefine the symbol used to “star” questions.
260 \newcommand{\thestarsymbol}{*}

and then make it customisable
261 \newcommand{\starsymbol} [1]{\renewcommand{\thestarsymbol}{#1}}

The \if@star switch is used to turn the starsymbol on and off. The default is off.

262 \newif\if@star\@starfalse
263 \newcommand{\@star}{\if@star\makebox [0Opt] [r]{\thestarsymbol}\else\relax\fi}
264 \global\@starfalse}

4.3.2 Counters and Labels

We define a counter for the nesting level of questions.

265 \newcounter{@questdepth}\setcounter{@questdepth}{0}

Next we define counters to number questions within up to four nesting levels.
Reset the counters when leaving a nesting level.

266 \newcounter{questi}\setcounter{questi}{0}

267 \newcounter{questii} [questi] \setcounter{questii}{0}
268 \newcounter{questiii}[questii] \setcounter{questiii}{0}
269 \newcounter{questiv}[questiii] \setcounter{questiv}{0}

We then define the default numbering style at each nesting level. You can change
that style by issuing commands like \renewcommand{\thequest..}{...} in the
preamble of the document.

270 \newcommand{\labelquesti}{{\bfseries\thequesti.}}
271 \renewcommand{\thequesti}{\@arabic\c@questi}

272 \newcommand{\labelquestii}{(\thequestii)}

273 \renewcommand{\thequestii}{\@alph\c@questii}

274 \newcommand{\labelquestiii}{(\thequestiii)}

275 \renewcommand{\thequestiii}{\Q@roman\c@questiii}
276 \newcommand{\labelquestiv}{(\thequestiv)}

277 \renewcommand{\thequestiv}{\@Alph\c@questiv}

The following macros make sure there are unique labels (anchors) when using the
hyperref package. See the hyperref manual. We first define the counters in case
the hyperref package is not loaded. In case the hyperref package is loaded they
are simply redefined.

278 \providecommand*{\theHquesti}{questi.\the\c@questi}

279 \providecommand*{\theHquestii}{\theHquesti.\the\cQquestii}
280 \providecommand*{\theHquestiii}{\theHquestii.\the\c@questiii}
281 \providecommand*{\theHquestvi}{\theHquestiii.\the\c@questvi}
282 \renewcommand*{\theHquesti}{questi.\the\c@questi}

283 \renewcommand*{\theHquestii}{\theHquesti.\the\c@questii}

284 \renewcommand*{\theHquestiii}{\theHquestii.\the\c@questiii}
285 \renewcommand*{\theHquestvi}{\theHquestiii.\the\cQquestvi}
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question (env.)

question* (env.)

4.3.3 The question and question* environments

We define a question environment with up to four nesting levels using the list
environment. The code is partly taken from the standard enumerate environment.

286 \newenvironment{question}[1] [\relax]{’

287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304

\ifnum \c@@questdepth >3 \@toodeep \else
\addtocounter{@questdepth}{1}
\edef\Qquestctr{quest\romannumeral\the\c@0questdepth}
\begin{list}
{\@star\csname label\@questctr\endcsnamel}{\refstepcounter{\Q@questctr}
\ifnum\c@@questdepth=1
\setlength{\topsep}{\baselineskip}
\else
\setlength{\topsep}{.1\baselineskip}
\fi
\setlength{\parskip}{.1\baselineskip}
\setlength{\labelwidth}{2em}
\setlength{\labelsep}{.75em}
\setlength{\leftmargin}{2.75em}
\def\makelabel##1{\hfill\makebox [Opt] [r]{\upshape##1}}}
\fi
\item\relax}
{\end{list}\addtocounter{@questdepth}{-1}}

Next we define a starred version of the question environment. The difference to
the question environment is that it puts the \starsymbol next to the question
number.

305 \newenvironment{questionx*}{J,

306
307

\@startrue\begin{question}}
{\end{question}}

308 {/question)
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