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(Write your Roll No. on the top immediately on receipt of this question paper.)
Attempt in all four questions from- Section I
and rhree questions from Section [l.

.Question Nos. 1 and 6 are compulsory.

Use separate answer-books for Section I and Section II.

Section 1 |
1. (¢)  Write the Supremum and Infimum -of the following :
= {1 B e N}.
n

(b)  State whether the following statements are Ture or

~ False :
(i) The set Z of integers has infinite limit poinfs

(if) Every Cauchy sequence is convergent.

P.T.O.



(c)

(@)

(e)

(a)

(b)

(a)

®)

o i 6715
Is every bounded mnm:.m:om convergent ? Justify.

Is the sequence <a,> defined as «, -

bounded 2 Justify.

Give the geometrical interpretation of Rolle’s

theorem. : i : .mxm
Define an open set. mros.\ that the union of an arbitrary
family of open sets is also an ‘open  set.

m.._doé that the set S = {l/n : n € Z'} has only one
limit point. b _ 66

Show that the sequence <a,> defined by

1 1 1 :
g =——+——+ ... +——, nelN
Rl Al a2 n+n

converges.

Let f be the function defined on [0, 1] by setting :

: _ a2l ! :
flx)=(-1)y, when —7 Sx Aﬂ“ r=i, mw = e

3

£(OY=0 and A1) = L.

Examine for continuity of the function f at the points

.H.\. 3 Mv mu -.........u 3 rressany 5 : \

i

4

5.

Tc

0

(a)

)

(- conrTn) 6715

Let Zu, be a series of positive terms with

|/n

Il

1 P T [. ‘Prove that if / < I, then Zu

converges. What happens, if / = | ?
(i) Test for convergence of the series whose nth term

LS J\;u+ul)\:|m.

n

(i) Show that the sequence <a > = where

i e L T
a =l+—+—+...+—;VYnrne- N, does.not
. 2.3 n :

‘converge, ok : 6.6
State Lagrange’s thcorem on [a, a + h]. Prove that for
any quadratic function px? + gx + r, the value of 0

1

in Lagrange’s theorem is always 2 whatever p, ¢ and

s

¥ may be.
Obtain' Maclaurin’s series expansion of (1 + x), where

m is a positive integer. N 6

P.TO,



(@)

(b)

(©)

@

(e

Section 11

For interpolation of f(x) relative to 0, &, 1; if Lagrange’s

formula gives the result as

L )
for=|1- 229 o+ T2
flo) — f(0) 5 x(x - a) ),
o l-a -

then what is the approximate result for Ax) when

o — 0.

What is the value of A%f(x) ? Where flx) = x* + 4x

+ 9.

mn.ﬁqwmosﬂ flx) =2 + 6x in. terms of factorial

notations.

Qut of total 3 Cote’s numbers, the last Cote’s number
has a value equals to 1/6. Write the values of the

remaining two Cote’s numbers.

1o

2 =...., where & is central difference

: : ! 1x5
operator. i : :

6715

6715

(@ If u, be a function whose differences when the

o evesns

increment of x is unity are denoted by du_, 52
. x .

and Au_, A*u_, ...... when the increment of x is 7, then

i 82 2 2 ; : S
if & u,, ,0%u_ . 8%u are in G.P. with common

x+l? r+2 °

ratio ¢, .m_ai_ that :

Au, — ndu, muz
(@" -D=-nlg-1) S :w
()  Prove that :
. n (n
Uy tty + ety = u, + DE +
X : 1 2
It 5
g Dmn_ Fo b D?Hz‘_.
- : . i : 6,6

(@) - Derive Lagrange’s interpolation formula. Show that mm..:

of the Lagrangian coefficients is unity.

(6)  Show that
M 5 \.ub& = tanh — A\.w: cv_

where U and 3 have their usual meaning. 6,6

P.T.O.
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(¢)

(b)

S ) = 6715

State and prove Newton-Cote’s integration formula and

hence show that ‘Cete’s numbers are symmetric,

Solve any mwo of the following difference equations :
A : 33; 9 :
{f') . H-x+2 = 4”-;l 3 91’

5 = ; e = wi2) 9x
(i ., Tu_,, 8u x 2

X

(iii) U, =2, {1 — Uy o 6.6



Notmester o

Duration:3Hours Maximum Marks: 75
(Werite your Roll No. on the top immediately on receipt of this question paper,)
Question No. 1 is compulsory.

~Attempt S:x éuﬁéﬂan_s in _'-ﬁ]l by séié_eié’ingz
- at l_easlt. fwo questions from each s.e;:ctian.
]-. ) Ai-feﬁpt any Jive parts @ . . | S TR --5?’?_3515'*"
.'(a). - Define convergence in dlSt!‘lbUt!(m and canvergence i
probabthty and state thelr reiatlons. | |
(b) Dlscuss type-I and typc [I errors and level of

= signific icance with examples *
(er} Demde whether the central. hmlt theerem holds for the
: ﬂ.,s-equﬁn_cei of independent ;ra’ndém variab]es.' "Xk with™

: t.élisifrfbuﬁ'oﬁ '&eﬁngd as P(X; = = Y = 172,

: ' i PTO.



(d)

(e)

(&)

(a)

% 2 RO I T 6713

Show that the sum of independent Chi-square variates

-

is also a 2 variate.

X =~ then show that : Al -

-

PEC=T) = 1/4.

and ¥ =~ F then show that

o

If X -~

_.n..\_z_. H

B+ B < V) =i fordli

In a 2 x 3 contingency table, if N = x + p + z,

N =x + 3 + z and N = N’ then show that <"

PR e Sone
(x pv+Q y) +AN Z)

e
R_ , ’ I
x+x y+y 2+ 2

e . 53
_ Section A

If X is a random variable and E(X2) < oo, then prove

that P(|x | ,W a) < mAX_.quN,_ for all ¢ > 0. Use

Chebychev’s inequality to show that for » > 36 the

probability that in » throws of a fair die, the E_Bc.n_.

. . - 1l :
of sixes lies between MLJ\M -and W+¢\M is

at least 31/36.

(h)

(o8

@

Gz Bk 6713

If X+ X5y coviciey X, are iid random variables with mean
w, and variance o7 (finite) and S, =X, + Nm.+
+ X, then

S, — ny, : .
————— < b] = @(b) - ola), for
o,Nn :

__Plac<

lim
n

—o<a<b<oo,

‘where ¢(.) is the distribution function of a standard

normal variate. g RS ; b 6,6

‘Let ,..ﬁ X, be a wmn:n:nm of mutually independent random

1-2"

variables such that P(X =+1)=——— and

2
P(X, =0)=2"" Examine whether the weak law of

.

large ‘numbers. can be applied to the sequence {X,}-

i

Given a random sample of size » from exponential

distribution :
flx)=0e™, x>0;0>0.

Show Emﬂ XS and S.z = xE — XS_ r < s, are

/independent. Also find the distribution of X, — X,.

6,6

P.T.O.



(a)

(®)

@

®)

6713

.

Derive the expression for the standard error of :

(/) the mean of a random sample of mmm,m n

Qa, the difference of the means of two independent

random - samples of size x_ and =m

P, and P, are the Q:.:Eoisv proportions of students
wearing glasses in two E.h..?n_,m:_nm A and B. To compare
P, and .1%.%93@_8 .2, size n, and n, mq.n taken from
the two vo_u:_m:o:m and the number of students wearing
glasses is found to be x; and »N respectively. Suggest
m_.r unbiased estimate of Py — P, and obtain its sampling
distribution when ny and n, are large. Hence explain
how to test Em‘ ,E%on:wm_.m Hy, :+-P; =
M, (P P, o . 66

Section B

- Obtain mean deviation about mean of. /-distribution with _

n d.f
If X is a Chi-square variate ,s;.ﬂ: n df, then prove that

for large n :

J2X ~ NG2n, 1)

P, against

&

m\

©

(a)

(&)

@

(®)

()

6713

Show that -distribution tends to normal distribution for

. large n. 444

For a Q:-E:m._.m distribution with n d.f, prove that. :
B =arp +ap ), r21,

Hence m_a.m__ and f,, Also &mncmw the limiting form

of N.. distribution.

If X ~ _ﬂ.,:,, E_m:.mc:_.mo_r.cmam: the distribution of

.EX. when n — «. Also obtain the mode of the

F-distribution. ol g 6,6

.

Prove that if n; = n,, the median of F-distribution is

E_uu_m_a _?ﬁ.___,_o a:m:m_nmoqm:aowmm:m@ﬁn

condition QQ; = 1.

Discuss the stest.for testing the significance for - the

difference of two population means. 6,6
Let Xy: X3, woeeeiry X, be a randem sample from

Z‘:\r o?)and ¥ and S2 Rmnmn:é.n_w be the sample

mean ‘and sample variance. Let X . ~ N(y, 62)," and

P.T.O.



6713

(%)

(o)

61 ) o 6713

_ 5
assume that X, X,. ... X, X o are-incfepehdent.l

Obtain the sampling distribution of :

.U#xn-rl _}_C, n ._-'_
S Y+l

If X ~F, , then show that its mean is independent
E A I'I 21

of n.

If X is Poisson variate with parameter A and %2 is a
Chi-square variate with 2K d.f., then prove that for all
posi-tive integers k- : :

P(X < k 1) = P(2> 24).. ‘ 444
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Roll No.

S. No. of Question Paper : 7128

Unique P'abe.r Code - 2 ;32373902 = -. HC

_ _Narr?é of tﬁe Paper _ . Statistical Data Analysis Using ’R
Nam_e of .the Course ' : ,B.S_c. (Hons.) Stat.istics : SEC
Se%nes.fer | 3 m

' 'quatioﬁ : 2 H'tiur_s . o Maéimum. Ma’;ﬁs : 50

('IHI’r:'_te your "Roll No.'m;r. the top” immediately on receipl c;?f this quesr.fon paper.)_
Attempt all’ questions from Section A and
-'-nvo'qués.tions each from Section B and ;SECtiOI'] €
Write R codes- for eachl question givenin Section B ;

. ancl C along 1;A.»*.itlh other qqestion related answers.

Section A

ik (@) CRAN in R stands for Comprehensive R ................ bt

P.T.O.



(®)

()

().

OF

(@)

(b)

(€)

the graphical instruction ........c.oveiee & 7 5x1

A command used to extract 6th m_mu._.ma from a vector x

to 8 EleMEnts S ....ovvvvcviverrionse »

For a given vector x = ¢(3, 1, 2, M 4, 8, 9, 5), the values

obtained by using cummax(x) are ............... S

A o.oBE_.m.:&w code m_u_.mzn (v n.<a.:_3 is used mow &mim.m i

Graphical window can be divided into several parts using

Can we use customized x-axis limit-and y-axis limits in a

- graphical _.m.uwnmosﬁmzcﬁ._. Give mxu._:w._m.

Write R codes to obtain P(X < 3), where X ~ Binomial

(n =12, prob. = 0.4). -

Write the output of the ﬁozoé.im R codes :

- X <-seq(10, 70, 20)

X

7128 . -

=
(@)

(e).

e ( 3 ) : 7128

~ Write the arguments. used in-graphical representation of

R for the line type and line width.

What are the differences in’ high level and low level

plots and name one each of high level and low level

Dok 2o, LT : = i B

Section B -

Given the frequency distribution x\fo draw less than and more

. than ogives in a single plot. s

—a

" Draw a histogram for a grouped frequency distribution with

L

ma:.m_ n_mmw. intervals. . : ] 75

For a given vector, draw a pie chart with the initial angle

90 degrees and it is in clockwise direction.

Draw a random sample of size 25 from normal distribution

with mean 5 and variance | and draw either the box plot

".or spike chart. A L 75

Flien
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Section C

For a given raw data, obtain the grouped fljequency_-r‘.d;}it'a‘,.f@ith 2

6 class intervals. Also obtain the mid value for each cldss and

the cumulative frequencies. ‘ ; Fr s )

Fit a Poisson distribution for given xlf, (i = 1,2, 5.4 6)_ and

also test the goodness of fit. _ i 10

3

Write R-code for t-test for difference of means. when the
samples are drawn from same population. Also interpret the
results as obtained in R. Further write R codes for mean, varianée,'_

median and mode for both the samples used in the above

(-test. e d =
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Roll No.
8. No. of Question Paper : 7127 |
Unique Paper Code : 32373901 , T HC
Na:.me of the Paper : Stétistical Data Aﬂalysis Using Software Pﬁckages_
Name of the Course | B.Se. (H) Statistics : SEC
Semester : I
Duration : 2 Hours : ‘ Maxunum Marks: 50

(Write your Roll No. on the top immediately on receipt of this question paper.)
Attempt questibns from any one of the two Parts I or IL
- All questions are compulsory. -

Part I (Based on SPSS)

g F_in in tﬁe blanks : | Al | 5x1
()  The default variable type is .............. ......... .
(i)  SPSS variable names are limited to oot CHAFRGHETS,
(iii) The' variable labels can be up 10 ........coreeisiversisemsnsionss chafacters long. .
(iv) | The value label can be .up _to. ............................ e bytes.
(v)  The data editor has EWO VIEWS ovvrerreee oo R (Uil S PR 0 ) :

PTO.



(2 ) i _ 123
Write SPSS procédure for the folléwing (answer any five) : | SR | T
(). Insert new variables between any two pre-defined variables.
| (i) Change column width once it has been declared.
(@)  Construct box-plot. .
(iv) ~ To create a date variable. | ' | -
(v) To. create histogram with overlaid normal curve.
(vij To create freduen_cy distribution from given raw data.
Answer the following : : | - : BT
(@) When performing CROSSTABS can control variables be added to the procedui'e ?
(@  Yes, by placing the variables in the row box.
(b) . Yes, by placing the 'variables.in_the column box.
(©) Yes, Ey placing the variables in'the layer box.
(d)  No, control variables cannot be incorporated in a cross tabulation.

(i) . After studying the figure below, select the correct statement ‘

W el

Prie o [std Vieww  Dsla Lranstorm Annlyze  Cangis

Memdde 8B5S of @5 Vnontde s '

,'dluuw -ujo; aged  agered amt.ests at tend altspets Hhoall |
1 > B s L= 20 1 P 7 ;“;
2 i 1 44 1] [3] t 2 2
3 1 48 1 ?h F r ?
L 0 4% » 0 ' 1 ?
5 s s o o L 2 1
L ' o .? e ! » 2. 1 o ] b o '1!

Data View Varinabde Vieve  geisn,

3«§§$w ﬁ ﬁ Shitius
FALMW Slnbidti < Proc e on 0 reaaky



(i)

N

()

(3 ) A 7127
(@ Gss93.sav is the dataset name.
(b) DataSet2 is the.data.set_name.
(o) DatéSetZ is the file name.
) Da_taSetZ'is both the file and dataset name.,
What is the main adva.ntage of usihg syntax ?
(@) It can be run qsi.ng the ménus.
(b) It is the most popular way of running IBM SPSS. Statistics.

(¢) It can be saved andretrieved for subsequent analyses.

' (d)  Itis the same format as syntax in other statistical software.

Using the Count Values within Cases transformation, a user can specify the following

combinations of values to count (select all that apply) :

(a) Range of values -

(b) 'Sys'tem-missing only

(€) * User-missing only
(d)  Individual values

P.T.O:



i

\ i

11 8

14

10

v)

C9E)

Which statement is frue about this box plot ?

(@)

(5) |

(©)

@)

S, % 7 5
437

15807 g 764
& 20
4 o
1 48R 1,619 °
s ;
AFits 150
1420, g_mp 150
20 ) 1.519
O
1 fHHt
Vil
¥

The mean is 14.
The standard deviation is 14 (20 minus 6).
The standard deviation is 4 (16 minus 12).

All of the outliers are on the lower end of the distribution.

Answer any six of the following : .

@

7127

6x5

Give procedure to generate summary statistics and graphical displays for the :

(a)

(%)

Categorical data,

Scale variable.



(13853 | & e
(#) State the utility of ‘Select cases’ option with the help of an examplei
(7)) . Briefly, discuss the attfibutes which can be defined in variable view. -
(z‘v)b - Discuss the output winaow of the option ‘Descriptives’ in éPSS.

(v) Using ‘recode function’ in SPSS, write the procedure for constructing frequency

(@ equal class intervals,
(b) uneqﬁal class ir;tewals.
(vi)  Describe basic structure of an SPSS data file.
(vii) Name any three interfaces of SPSS and give their applications,
Part I1 (Based on MATLAB)
Attempt any ften of the followmg - g | 10x3
Consider the following to attempt the questions :
| 2 4 6’ 2
N Bl 8 s 7]
A ke pSelis
() - What is the dlfference between A%2 and A "2 ? Explain,
(@) What is the result of executmg a.”2 and a2 ?
-(iiz) What i 1s the command that extracts or isolates 2nd and 3rd rows of the matnx A?

(v)  What is the result of A < g 9

<P



v)
(vi)
(vii)

(viii)

(ix)
(x)

(xi)

(26 %) 7127

What is the re;;ult of diag(A) ?
Explain the commaﬁds close, dir, cd with one example each.
Write the gener;l form of pqrh(...). Give one example.
What is the 6utput of the following code segment ? l

n=4;i=0;s=-10;

while‘i <= p;

& =5 e

I = 1

end

[i 5]

What is workspace in MATLAB ? Explain comm.ands who, whos.

Fill in the blanks :

(a) A variable declared outside of all functions is called ......... seisas sy ‘

() The numbér of ihput arguments to a functipn is returned by ................ :
(c) The function linspace(x1, x2) generates a row vector OF il suinemsinsriiss ]jnearly

‘equally spaced points between x1 and x2.

Write a function to evaluate the following such that it may be called with a vector

argument :

[3x2 — 2x + 6, for x < 0;

f(i)=*4x2ﬂ3x+ 5 for 0<x <2

4x +17, for x > 2.



A = , 7127

(i) Given x =[5, 2, 6, 7, 3, 4, 8], what will be the value of y for the following

(@

- D)

relations :
@ y=x>5

(b) y = x(findx < 5))

(o) | y = length(find(x > 5)).

. Attempt any fwo of the following : 2x4

Explain with suitable examples, the fprintf...) function used for displaying formatted

data on screen.

Discuss a method for drawing random samples from a distribution hairing et

B} = i e"‘m’l3 using the inverse transformation method.
b B ' k. 1 :
(@i))  Write a for loop that computes the sum 1 + — + = F i for user input
' X x ' x
values of » and x. |
Attempt any one of the following : ' . ' 1x5
(@) What will be the output of the following program ? Explain.

n=6,

ni=1;

n2=1;

y=[n1 n2];

for i=1:n
v
x=n1+n2;
n1=n2;
n2=x;
y=ly xJ;

end
| P.T..



(8 ) 2T
(i) Write the functions, in general, you would use to compute ‘pdf’, ‘cdf’ and ‘md’ |

for the :
(a) Beta distribution,
() Normal distribution and
(c): Unifor.m disnibutions;
4. Att-empf any one of the followfng : iy D 1x7

()  Write a function that will generate Chi-Square random variables with degrees of
freedom by generating » standard normal, squaring them and then adding them up.

Hence write the program to generate 100 r.v.s. and calculate mean, variance.

() Write a program to generate a sample of 120 obseryations from the normal distribution
with mean p = 52.2 and variance o2 = 67.24. Using the sample dfawn, estimate

the mean, variance and the skewness in the population. Also, plot the probability

histogram along with the superimposed normal curve.

7127 | 8 ; A A
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S. No. of Question Paper : 6714

Unique Paper Code . 32371302 . = HC
Name of the Paper . Survey Sampling and Indian Official
. Statistics
‘Name of the Course . B.S¢. (H) Statistics
Semester | P lli
Duration : 3 Hours x5 Maximum Marks : 75

(Write your Roll No. -on the top immediately on receipt of this question paper.)

Attempt six questions in all,
selecting three from each Section.
Section I

ta)  Define simple random sampling without replacement
from a finite population. Derive the unbiased estimator -
of the population mean and find its sampling

variance,

(b)  For srswor, prove that :

cov(x,, ¥ )= peas . ZN (X. - }—(N}

Nn " N-14%=1""i
' = N-n
(Y. - = cov(X, Y
: N RN =1) S :
Also evaluate E(x ,7 ). 6,65



L

(@)

(®)

(@)

()

(@)

(ol 6714

Compare regression estimator with. ratio estimator and

simple random sample mean, assuming the formulae for

the variances of the estimators.

Prove that the mean of cluster means ¥ is an unbiased

estimator of population mean with' variance given

as] =

N-n o2

Vi) = e
0= N1 am

L+M-Dpl. 574

Obtain the estimated relative efficiency of cluster
sampling with respect to stswor.

Define difference estimator and derive from_ it the
regression estimator. Also oUE__: the <m_.mm:om.oﬁ
regression estimator under first approximation.  5,7%
If y m:a.a are unbiased estimators of the population
S.E_m ow Y and X _,mmnm,n:e_mq. show that the variance

of ratio estimate W can be approximated by C¥.- CZ,

where ¢, and c, are coefficient of variation of x and

y respectively. (The correlation oom»ﬁ&wz.ﬁ between W.

and x is assumed to be negligible).

(b)

(i) - 6714

From a simple random sample of size n drawn from N

‘units by srswor, a simple random sub-sample of 1) units

is duplicated and added to the original sample.
Show that the mean based on (n + #;) units is an
unbiased estimator of the nouiw:o: mean. Also
obtain its variance. How does it no_,:vw_.m with

the variance of the estimator based on n units

only. 6.6'2

mmn:om_ 11
Derive the variance of the estimate of the population
mean. based on systematic wm_d_u.::m. in terms of :.:.B-
class correlation oooﬁowm:ﬁ p. _wz.Zm that' reduction in
this variance over srswor will be 100% if p assumes
the minimum possible value. If p assumes the maximum

value, what is the relative efficiency of systematic

sampling over simple random sampling ?

PT.O.



()  Justify the _qu:os::w statements

(@)

(®)

(©)

() The smaller the size of stratum, the smaller should

be the size of sample to be selected there-

from.

(ify The smaller the variability within a stratum, the

smaller should be the size of sample selected from

the stratum.

(iif) The cheaper the cost per unit in a stratum, the

larger should be the size of sample selected from
that stratum.
. Hence obtain minimum size required for mmmammmm
population mean with fixed variance under optimum
6'2,6

allocation.

Discuss briefly the present statistical system in

India.

Write about” National Statistical Commission in India -

mentioning its fwe important functions.

Name mwo Government of India’s principal publications

each on population and industry. 51443

(a)

)

(@)

Sl 1V ET

Obtain the estimated 22in in precision due to m_._um:.ma_\
stratification over siMple random sampling without
replacement,

Write short notes on the following :

() The States® StatiSticg] systems
(7f) Economic Census
(ifi) Objectives of NSSO, , 6'4,6

With two -~ strata, a SUrveyor would like to have
1y = n, for administrative convenience instead of using
; o

the values given by Neyman’s allocation. If V(7,) and

V(T )y denote ‘the Variances of the estimate of

- Population mean undef stratified sampling with the

conditi = _
tion n; = n, and under Neyman's allocation

respectively, then show that the fractional increase in

the variance is :

VG, - VE :

tva_x =1
v@,)

opt r+1

wher = 5 . i
re r z:%c\am:%: and f.p.c. are ignored.

P.TO.
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()

€6 ) : 6714
Define linear systematic and circular systematic
sampling. Prove that systematic sampling is more
precise than srswor if the variation within the sysfer;latic-

samples is larger than population variation as a

whole. : L 6%6
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Your Roll No.....ccccueueun
Sr. No. of Question Paper : 6624 HC
Unique Paper Code n 32351302
Name of the Paper : Group Theory 1
Name of the Course : B.Sc. (Hons.) Mathematics
Semester N [
Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

(5

Write your Roll No. on the top immediately on receipt of
this question paper.

Attempt any two parts from each question.

All questions are compulsory.

(a) For a fixed point (a, b) in R?, define T ,,, : R* > R? by
(x,y) > (xta,y+b).

Show that T(R?) = {T,,la, beR}

1s a group under function composition. (6)

2
(b) (i) Find the inverse of [ .

2] in GL(2,Z,).  (4)
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2.

(i1) Let G be an Abelian group under multiplication with
identity e. Show that

H = {x’|x € G} is a subgroup of G. (2)

(¢) () Let G be a group. Show that Z(G)=[")C(a)

aeG

where Z(G) is the Center of G and C(a) is the
Centralizer of a. : (4)

(i) Let G be the group of nonzero real numbers under

multiplication. Show that

H= {xeG|x =1 or x is irrational}

and K = {x € G|x = 1} are not subgroups of G.

(2)
(a) Let G be agroup and let a € G. If |a] =n, prove that

(a) = {e,a,a’...,a"'} and a'=al if and only if n

divides i—]. (6)

(b) Suppose that |a| = 24. Find a generator for Amu_vDAmsv.

(6)
(¢) If |a]=n, show that
Amrv HAmm.&?.zv
and that _m_ﬁ_ = WOQMﬁ,Nv (6)
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(a) Define the Alternating Group A_. Show that it forms a

!

subgroup of the Permutation Group S_ and _>=_ HW.
(6)
(b) Prove that every group is isomorphic to a group of
permutations. (6)
(c) Prove that U(10) is not isomorphic to U(12). (6)
(a) State and prove Orbit Stabilizer Theorem. (6%2)
(b) (i) Prove that aH = H if and only if a € H. 3)
(ii) Prove that aH = bH or aHnbH = ¢. (3%)

(¢) (i) Prove that order of U(n) is even when n> 2.
(3)
(i) Prove that a group of prime order is cyclic.
(3%)
(a) Let H and K be subgroups of a finite group G and let

HK

{hk|h e H, k € K}

and KH

{kh|k € K, h e H}.

Prove that HK is a group if and only if HK = KH.
(6%2)

P.T.O.
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(b) Let ¢ be a homomorphism from a group G to a group

G and let g be an element of G. Prove that

() If o(2) =g'. then @7 (g") = {x € Glop(x) = g’} = gKerp

)

(i) 1f |Kerg|=n, then ¢ is an n—-10o-1 mapping

from G onto ¢(G). (2'2)

(¢) (i) Prove that A_ is normal in S_. (31%)

(i1) If G is a non-Abelian group of order p? (p is prime)
and Z(G) # {e}, prove that |Z(G)|= p. (3)

6. (a) State and prove The First Isomorphism Theorem.
(672)

(b) Let G be a group and let Z(G) be the center of G.

Prove that if %(G) is cyclic, then G is Abelian.
(672)
(c) Let 4Z = (0, 4, +8, ---}. Find Z/4Z. (6%2)

(3000)
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All sections are compu-léory. n

L
]

Attempt any five questions from each Section.

- "All questions carry equal marks.

.Section |

L Let £ be the function defined by :

f(x y)=1{x

for (x,-v) % (0, 0)

for (x, y) = (0, 0) |

.Is f continuous at (O,- 0) 7 Explain.
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Find the equation for

'50. and is attained in the direction from P, Sim.mmm Q@3, 4.

each horizontal tangent plane to the
surface

=5 —9% — 7 ¥ 4y,

Let f and g be twice differentiable functions of one variable
and let wu(x, ) = fix + cf) + w@ — ¢f) for a constant ¢. Show

that - s

Let f have continuous-partial derivatives and suppose the

- maximal directional derivative of S at Py(l, 2) has magnitude

* Use this information to- find Vf (1, 2).

Find the absolute extrema of fx, y) = x* + xy + )32 on the

closed bounded set S where. S is the disk x2 + 32 < 1.

Find the point on the plane 2x + y + z' = 1 .that is nearest to

the origin.

where D is bounded by the parabola y = x

Section IT-

Find the area of the region B by setting double integral.

2 _ 2 and the

line ¥ = x:
Write an equivalent integral with the order of integration
reversed and then compute-the integral
S L .
._. ._. Xy dyelx.
_ 0 ‘

0

Calculate the Jacobian of transformation from rectangular to

polar oooq&:m:mm and hence evaluate the integral

,]
15+

Find Em volume V of the solid bounded above by the cylinder

wh

A

= 4 and below by x2 + 37 = &

Evaluate the integral below, where D is the region bounded
above by ﬁ_._m.mn:mqm x* + y2 + 22 = 2 and _umuoé..ow the

uhm+\<_~

JIf e

paraboloid =

P.T.O.
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gy : 06025

Let D be the region in the xy-plane that is bounded by the
co-ordinate axes and the line x + y = 1. Use the suitable change

of variable to compute the integral :

; 4.! 6
., D et .
Section I11

State Green’s theorem for simply connectéd regions. Use
Green’s theorem to find the work done by the force field
F(x, y) = (e — y )i + (cos y + x3)j along the circle x? + 37 = |

in anticlockwise direction.

Give the geometrical interpretation of the surface integral

._.._. ds. over piecewise. smooth surface S. Evaluate the surface

i

integral ._.._. xz ds over the surface S which is the part of the

plane x + y + z = 1 that lies in the first octant.

Verify Stokes’ theorem for the vector field F(x, y, z) = 2zf + 3xj
+ Syk taking surface o to be the portion of the paraboloid
z=4 - 32— .«.m for which z = 0 with upward orientation and

S = , 93 .
C to be the positively oriented circle x> + 37 = 4 that forms the

boundary of ¢ in the xy-plane.

18.

State and prove Divergence theorem.

Verify that the vector field F(x, y) = (e’ sin y — y)i +
(e cos y — x — 2)j is conservative using cross partial test. Use

a line integral to find the area enclosed by the ellipse :

Let E be the solid unit cube with opposing corners at the origin .

~and (1, 1, 1) with faces parallel to co-ordinate planes. Let S be

the boundary surface of E oriented with the outward pointing
normal. If F(x, y, z) = 2xy4 + 3yej + x sin z k, find the integral

._.._. F.n ds over surface S using divergence theorem.

3 3.000



& —— —

& This question paper contains 4 printed pages.]

Your Roll No..ccccaaaiins

=

Sr. No. of Question Paper : 6623 HC

Unique Paper-Code : 32351301

Name of the Paper : Theory of Real Functions

Name of the Course . B.Sc. (i—Ions.) Mathematics
Semester O i

Duration : 3 Hours ; Maximum Marks : 75

Instructions for Candidates

1.

Write your Roll No. on the top immediateiy on receipt of
this question paper.

All questions are compulsory.

Attempt any three parts from each question.

(a) Use the €-8 definition of the limit to find lim f(x)
1

where f{x)=——-o. 5

(x)=1— - ©)

(b) State and prove Sequential Criterion for Limits.  (5)

(c) State Squeeze Theorem. For n € N, n> 3, derive the

inequality, —x* < x" < x? for -1 <x < 1. Hence prove

that l'ing x" =0 for n>3, assuming that {1_1};31 X' =0
(5)
P.F.O.
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(d) Let f, g be defined on AcR to R, ‘and let ¢ be
a cluster point of A. Suppose that { is bounded on

a neighbourhood of ¢ and that limg=0. Prove that

limfg=0. (5)
(a) Let ¢ € R and let f be defined for x € (¢, ) and
f(x) = 0 for all x € (c, ©). Show that lim f = if and

X—=c

only if Eskuo. : (5)

x—rc

(b) Prove that

(1) lim =+o00, xz0
= T
Qi) Jim e’ =0, x%0. 5)

(c) Let A=R and let f be Dirichlet’s function defined by

I, for x rational

g(x) =

-1, for x irrational
Show that f is discontinuous at any point of R. (5)

(d) Let £: R — R be continuous at ¢ and let f(c) > 0. Show
that there exists a neighbourhood Vi(c) of ¢ such that
if x € V(c) then f(x)> 0. (5)

ok
L2=N

3

3

(a)

(b)

(¢)

(d)

(a)

(b)

(c)

Lad

Determine the points of continuity of the function
f(x) =x - [x], x € R, where [x] denotes the greatest

integer n € Z such that n <x. (5)

Eet A- B & R
let g: B — R be continuous on B. If f(A) < B, show

let f: A > R be continuous on A, and

that the composite function gof: A — R is continuous
on A. (5)

Let f be a continuous real valued function defined on
[a, b]. Show that f is a bounded function. (5)

Prove that a polynomial of odd degree has at least one
real root. (5)

Define uniform continuity of a function on a set A c R.
Show that every uniformly continuous function on A is
continuous on A. Is the converse true? Justify your

answer. (5)

Show that the function .fx is uniformly continuous on
[0, ). (5)

Let I,J be intervals in R, let g: [ >R and f: J > R
be functions such that f(J) < I and let ce J. If f is
differentiate at ¢ and if g is differentiate at f(c), show
that the composite function gof is differentiate at ¢ and

(gof)'(c) = g'(f(c)).f'(c). (5)

P.T.0;
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(d) Let f: R —> R be defined by

X~ sm—, x#0

fi{x )= X
0, x=0
Show that f is differentiable at x =0 and find

f(0). (5)

5. (a) Let f be continuous on [a, b] and differentiate on (a, b).
Prove that f is increasing on [a, b] if and only if
fi{(x)=0 ¥ x & [a,b] (5)

(b) State Darboux’s Theorem. Suppose that if f: [0,2] > R
is continuous on [0, 2] and differentiate on (0, 2), and
that f(0)=0, f(1)=1, f(2)=1.

(i) Show that there exists ¢, € (0,1) such that
Eiiey) =1

(i)) Show that there exists ¢, € (1,2) such that
f'{c5) =0

(i11) Show that there exists ¢ € (0,2) such that
f'(c)=1/3. (35)

(c) Find the Taylor series for cos x and indicate why it
converges to cos x Vx € R. (5)

(d) Define a convex function on [a, b]. Check the convexity

of the following functions on given intervals :
(1) f(x) = x — sinx, x € [0, «].
(i) g(x) = x> + 2x, x € [-1, 1]. ' (5)
(3000)



