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MATHEMATICS

(Skill Enhancement Course)
Answer the Questions from any one Option.
OPTION - A
Paper : MAT-SE-4014
( R-Programming )
OPTION -B

Paper : MAT-SE-4024

)
(LaTeX and HTML )/g‘

)

Full Marks : 50 |2
Time : Two hours

The figures in the margin indiéate
full marks for the questions.

Answer either in English or in Assamese.
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OPTION - A
Paper : MAT-SE-4014
(R-Programming )
1. Answer the following questions : 1x4=4
O eI Teq fordl ¢

J/{a):mv(do you load a package in R?
oy 'k.\\
T 5 9Bl (A3 (TG R AR 2
ol & /g
\"'f@%t is the function to calculate
-stahdard deviation in R ?

R © et Rypfe sidm sfRate gaam @t
FoA0! 752

(c) How do you view the summary statistics
of a data frame in R?

R © <01 BT (e -1 Rt s BIdt ¢
(d) How do you create a boxplot in R ?
R © I3 (IS Con =T AR e
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2.

/'

T

Answer the following questions : 2x3=6

Oeq T Teq fordi 8

(a) Write a function in R to calculate the
Sum of squares of a given vector.

@I @Bl (SF91 TR QT ‘)T‘W‘?Fﬁ??lfﬁ
R © B! T {1l |

(b) What is the use of seq( ) function in
R?
R © seq( ) TR JIRE 2

(c) Gigate a data frame in R with 3 rows
d\2 columns. The columns should

be} ﬁ)amed “Name” and “Age”.

,ﬁﬁlm@mﬂ‘ﬂme e “Age” 21|

Answer any two questioné from the
following : 5x2=10

wold ATl 7ot e T fordl 8

(a) What is a factor in R? How would you
create a factor in R?

R 9 (%9 ($39 [97 R © (¥39 &5 4109 Toulq
59 T ?
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(b)

Write a R program to check if the input
number is odd or even.

Input FICH! I 1 SR o171 SRt ot
R 05 fordll |

Create a scatter plot in R with a title,
x-axis label, and y-axis label. The plot
should display the relationship between
two variables: “Height” and “Weight”.
The plot should also include a

baggessmn line.

4 X (TR, S Y- (F0qeTd
XC’!T.'L,REL‘I

1 CFDI 215 3178 <541 | 2i5 w51 bored
< S I el R A ; “Height” <=

% e “Welght | 26051 9Bt fSeare siRe QAT et |

Create a bar chart in R with a title, x-
axis label, and y-axis label. The chart
should display the frequency of different
categories. The chart should also
include a legend.

5! RITIN, x-S ETEET, S y-SFF (@
e R © 6l A9 56 % w411 vive ey
AT frequency &WF FRI 91| 55 5y
legend '@ 2 T |
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4. Answer any three questions from the

following : 10x3=30

O [RITPIC fofbr e Teq fordl

(a) Discuss about the components of R—
studio.

R-studio ¥ TAmAE R S5 591 |

e L(gj -Write an R-program to find the sum of

> f]:;e following series :
/S /811 1
i A AL e o —
2\v S Jel 203 n
\-ff-«.;gi A W carfﬁfo‘m Qoret A SRate @bl R-
I program ol
1 1 1
l+=—F+—+———+—
2 3 n

() Write an R-program to find all primes
smaller than 1000.

1000 ©F ¥ (Mo FRAAR Bieneaiw Qi
R-program(B! vl |

(d) Write a program to display the
Fibonacci sequence upto n-th term
using recursive function.
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Recursive T&« 929 F§ o] e

‘;?ﬁ n-o% “WCe e 9 Program-Col
|

(e) Write a recursive function in R to

cglculate the binomial co-efficients for
given values of n and k.

NOIF k9 MG T 0T fRoin 37267 sjele wiRace

RE@W@WWWI

aZrlables The function should take two
giments: x (the 1st variable) and ¥
x(thei 2,nd variable). The function should

/ ;§ refurn the correlation co- -efficient and
iy =t he P-value,

@TWW correlation co-efficient el
TR R © @bt o oy LB Wp! o714
x (&% 55%) 9% y (RS ber) | FeaioIcE

correlation co- -efficient e p-siiw ™3
A=)
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OPTION - B
Paper : MAT-SE-4024
(LaTeX and HTML)

1. Answer any four questions: 1x4=4
(aq) What do you mean by LaTeX ?

cﬁ%\ What do you mean by preamble in a
N baTeX document ?

hat are the LaTeX commands for the
Greek letters ¢ and y ?

(d} erte the LaTeX command for ANB.

(e) What is beamer ?

() Which document class do we use in
the preamble of a beamer document ?

(g9 What does HTTP stand for ?

(h) What does the <body>... </body>
section of a web page contain ?

2. Answer any two questions : 3x2=6

(@) Make the following equation in LaTeX

fw e"xzdx =z
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a

~
(=)
&)

COETE Gigps ; i
<{ )Wn:ce e‘ach .of the following postfix
= CApIressions in standard form :

8| & (A N
7 R Sl RS
-\K f __.-"‘. X X/Sir]_']_ mul
> j & )
&, PR | XA .
eyl & >%3dd 2 explxsub div

o

/

(c} \‘xlillat 1S wrong with the following input ?
4 $alf:1 1s the right way to do it ?
theta = pi$, then $cos theta=-1$

(d) Write a simplc? LaTeX program to create
a file containing an itemized list

(e) Write a simple LaTeX program to create
a presentation with a title pPage and a
second page containing a 3x3 matrix

() Is the following HTML construction
correct ? Justify.
<p> This is <strong><em>bold and
italics</strong></em>.</p>

3. Answer any two questions : S5x2=10
(@) Write the LaTeX command for the
following :
1+2 =3
4+5+6 = 7+8
9+10+11+12 = 13+14+15
16+17+18+19+20 = 21+22+23+24
BO4FS 0185 8

(b)

()

(@)

Use LaTeX picture environment to make

a picture of a Pythagorean triangle of

sides 3,4,5 as shown below and put
27 G v /\

VHE A

the inscribed trlanglef@f/&_“ \K\Og
,f-:;:':,'/ X (:._,'\ "' '_:‘-4:'."_
2 RS <A 1
i, TR

\ .-\\ 7~ |
@ /. &
\ </

Pt

use of the following commands :

\psset, \psline, \pscircle, \psclip

Write the output of the following LaTeX
code :

\ begin{pspicture}(4,4)
\pscircle(2,2){1.5}
\pswcdge[ﬁllstylc=solid,ﬁllcolor=lightgray](2,2){1.5}{0}{60}
\put(2.75,1.7)}{$r$}

\put(2.3,2.1){$ \thetas}
\put(3.25,3){$A=r\theta$}
\end{pspicture}

Write a simple program in LaTeX to
create a presentation containing the

title page and a second page containing
a PSTricks picture of a square.
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(f/’  What are the basic elements of HTML ?
Write the uses of these basic elements.

4. Answer any three questions : 10x3=30

(a) ertpﬂ:ﬁggﬂ@ui of the following LaTeX

-
\documentclass] —Flev; / ‘f})
\titlefMy Docum gﬁ’\ 7 J,
\authorfA. Studenfieys/ & /7
\begin{document) “~Puewy
\maketitle
\begin{enumerate)

\item Let $\mathbfix}=(x 1,\1dots,x n)$, where the $x if are nonnegative
real numbers. Set

\begin{equation®}

M_r(\mathbffe}=\left(\fracx_1 " rtx 2" r+\cdotstx_n " rin\right) " {1},
| ;1 Vin \mathbIR) \setminus \(@),

\end{equation®)

and

\begin{equation*}

M_8(\mathbff)=\left( x_1 x 2 \1dots x_n \rlght)* /n}
\end{equation®)

We call $M_r(\mathbffx)$ the \emph$réth power mean)

of $\mathbf{x)$.

(b) Plot y=sin x and y = cos x on the same
coordinate system, for 0 < x < 27 . Show

the sine function as a solid curve and
the cosine function as a dotted curve.
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(c) How to create arrays and multiline
expressions in LaTeX ? Give examples
of each in LaTeX code as well as the
corresponding outputs.

(d) Draw a graph consisting of two sets of
three nodes and all nine possible line
connections between the two sets.

(e) Check for mistakes in the following
LaTeX codes and correct them and
produce the final outp

\documentclass{article} ,\/
\title{Differ entiability} i,r5 & : ’,\;\.-_ “
\begin{document} = L a5
\begin{irame) N,
\ titlepage % ﬁ\_ =

\ begin{frame}

Let $f% be a function defined in a neighbourhood of a point
x_{6). Then $f is differentiable at x_{8} if the following limit

exists :

\begin{equation*}

\lim_{x\rightarrow x_{Bf}frac{f(x)-f(x_6)}{x~x_6)
\end{frame}

\end{equation)

() Describe how to put an image in a web
page with the image aligned at the
center. Give an example. How to use
an image as a link ? Give an example.
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(g9 What does HTML stand for ? Write
HTML code to construct the following

web page: \ef\cc TN

Here are the mathemati @s

offered : : ( & iy
* Differential equati ii?__\ / r S}
» LaTeX and HTML i\\;

The syllabus of each paper carm be
found at Gauhati University.

(Note : Here Gauhati University should
be a link to an external website)

(h) Make a web page showcasing some of
your mathematical interests.
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