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I ~_ Time : 3 hours

1. Choose the correct answer from the
following : " 1x5=5

(a) If X is a continuous random variable
with mean p and variance o2, then for
any positive number K
P{| X -] ch}_s%
is known as
(i) Chebychev’s inequality
(i) weak law of large number
(iij) strong law of large number
- (iv) None of the above
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522) ! ( 3)
(b) The SE of mean of a random sample of (e) The variance of Student’s t-distribution
size n from a population with variance 1s .
4 is g (i) n.
1) 2 ' (i) 2n
2 A
() (iiil —— , where v = degrees of freedom
n v-2
oo 25 (iv) None of the above
(iii) = g
(iv) % . 2. Answer the following questions : 2x5=10
2

: (a) Define convergence in probability.
(c) The range of %*-variate is
(b) What are type-I error and type-II error?

asRrRre {c) What are the uses of order statistics?
&) 0%10 (d) Define Fstatistic. Write down its
(i) 0 to 1 - probability density function.
il o

. (e} State additive property of ¥>-variates.
(iv) — to O

3. (a) Obtain the sampling distribution of
mean of a random sample drawn from
a normal population with mean p and

(d) The area of critical region depends on

(i) the size of type-I error

variance o°. 6
(i) the size of type-II error : or
. (b) Define parameter and statistic. Explain
(tii) the value of the statistic the importance of sampling distribution
of a statistic in Statistics. 2+4=6
(iv) the number of observations
24P/296 ( Turn Over )
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| 2
4. Describe, how you would test the difference 7. (a) Describe the X -test of goodness of fit. 5
of two means in large samples. 9 '

Or

(b) Find the mode of X*-distribution with n
5. (a) Define rth order statistic X A Obtain degrees of freedom.

the joint probability density function of
X{m and X, r<s in a random sample

of size n from a population with 8. Answer any two of the following questions :
continuous distribution function F(x).

6x2=12
Hence deduce the probability density ; y ; )
function of sample range W= X, - Xy 7 (a) Write down the density function of
t-distribution. = Describe the chief
or features of t-distribution curve.
(b) State Chebychev’s inequality. If X is the (b) Derive the distribution of F.

number scored in a throw of a fair die, { ) A
show that the Chebychev’s inequality (c) Fl.nd fhegyarisgce,ofithe, fdismibution
gives P{| X—p|>2-5}<0-47, where p with n degrees of freedom (n> 2).
is th an of X, while th s e
;Jsmba%ﬂil;: iSZeTD, g actugisgf : (d) Obtain the mode of F-distribution with

(ny, np) degrees of freedom and show
that it lies between 0 and 1.

6. (@) Define X -statistic. Derive  the
probability- density function of %* with
n degrees of freedom using .moment-
generating function. L

Or

(b) Show that X*-distribution approaches
to normality when n — .
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Time : 3 hours

1. Choose the correct answer from the
following : 1x5=5

(@)

(b)

24P/296

If X is a continuous random variable
with mean p and variance o2, then for
any positive number K

P{| X -p| 2 Ko} s —
is known as g

(i) Chebychev’s inequality

(i) weak law of large number
(iii) strong law of large number
(iv) None of the above

The SE of mean of a random sample of
size n from a population with variance
Lk :
(i) 2
S
(ii) =

(i) %
. n
f_.lv} >

( Conﬁnued )

(.7}

(c) The range of *°-variate is
(i) —o to «
(i) 0 to «
(iii) O to 1
(iv) —» to O

(d) The area of critical region depends on
(i) the size of type-l error
(ii) the size of type-ll error
(iii) the value of the statistic
(iv) the numbe;r of observations

(e) The variance of Student’s t-distribution
is

(i) n
(i) 2n
(iti) —-"—2 , where v = degrees of freedom
v_

(iv) None of the above

2. Answer the following questions : 2x5=10
(a) Define convergence in probabiljty.
(bp) What are type-l error and type-II error?
. (c) What are the uses of order statistics?
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(9)

(d) Define F-statistic. Write down its 6. (a) Define  X’-statistic. Derive o
probability density function. probability density function of X° with
Rt s n degrees of freedom using moment-
(e) State additive property of X*-variates. generating function. 5
’ ) Or
3. (a) Obtain the sampling distribution of ;
mean of a randorfl sample drawn from (b) Show that 12—distribution approaches
a normal population with mean p and to normality when n —»> .
variance o2,
e 7. (a) Describe the %>-test of goodness of fit. 4
(b) Deﬁpe parameter and statistic. Explain Or
the importance of sampling distribution o) ot :
of a statistic in Statistics. s b) Find the mode of X -distribution with n
2+3=5
4 : - degrees of freedom.
4. Describe, how you would test the difference
of two means in large samples. 8. Answer any two of the following questions :
: . 6x2=12
S. (a) Deﬁ.ne: rth orde_r. statistic X n- Obtain (a) Write down the density function of
the joint proba}aﬂxty density I(unction of t-distribution. Describe the chief
‘X;(r) a_nd X(s) r<sin a random sample features of t-distribution curve.
Ol size n from a population with 3
;:{ontmugus distribution function F(x). (b) Derive the distribution of F.
€nce deduce the probabili densi 2 Tstrihuts
function of sample r}:mge W:y X e_n ;‘(t}’ () Find the variance of the t-distribution
_ (n) = 1) with n degrees of freedom (n>2).
Or i
\ P ith
(0 R0 o e e L A _ ; (d) Obtain the mode of F-distribution wi
SV :BYChev_rs inequality. If X is the (ny, ny) degrees of freedom and show
P thatozfld In a throw of a fair die, that it lies between O and 1.
gives py| x ¢ Chebychev’s inequality ;
is th “HI1>2.5}<0.47, where p
= .Jean of X ‘while the actual P
Probability js zero, 2+4=6
24P/296
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\ ( New Course )
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1. Choose the correct answer of each question
from given alternatives : 1x5=5

(a) The difference between sample estimate
and population parameter is known as
(i) sampling error
(ii) non-sampling error
(iti) formula error

(iv) human error
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(L2009 S
(b) The stand (e) In SRSWOR for attribute, with usual
sample Ofaljd Sason of th? mean of the notation -
The : S n,_Whlch is drawn from :
Population with variance o2 is - Ao oy N YPO
() o2 /n - (i) var(p)= TR L
(i) o/n (A i
(i) o2 /n? =SRG2
(iv) o/n et
B el e S
(c) In stratified gt <
led random samplin .
1 £, optimum 2 e
allocation of sample size in each gtratu (iv) var(p)= o
is done to 1 : N-1 N
(i) minimize the vari :
sample size acsigforyfixed
11, imi i
(i) (I:Tcl)as.‘fnmze the precision for fixed . 2. Answer the following : 2x5=10
(i) minimize the total (a) What do you mean by non-sampling
e
desired precision e cip e ., SITOISE
(iv) All of the above : () Define simple random sampling with

replacement and without replacement

(d) Linear regression from a finite population.

when the lines

fhor : In what way, li ion estimat
thron Ol regression (c) In wha y, linear regression € (=
gh the e differs from ratio estimate?

() origin a

5 (d) How to draw a stratified random
(1) any arbitrary point sample? .
(iti) point on the X-axis : (e) Name two statistical offices of

(iv) point on the Y-axis Government of India. .

24P/297 24P /297 ( Turn Over )
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3. Answer any one of the following :

(@)

(b)

(c)

24P/297

(). What is a sample survey? In what

respects, it is superior to a census
survey?

(ii) Discuss briefly the basic principles
of a sample survey.

Consider a population of 6 units with
valu('es 1, 2, 3, 4, 5, 6. Write down all
possible samples of 2 (without
replacement) from the population and
ver}fy that sample mean is an unbiased
estimate of the population mean
Calculate the sampling variances o.f
sa__mple mean by ‘with replacement’ and
‘without replacement’ methods and
compare these two.

In a population of Nunits, the number of
units pogsessing a certain characteristic
is Aand in a simple random sample of size

nfrom it, the number of uni
units possessi
that characteristic is a. If 8 WF

— — __a.
_N, p—;,Q:l-—Pa_ndq:l._p

prove that p is an unbiased estimate of

Pand var (p)= ¥ =" PQ
slown

Also prove that i ;
e ) i an unbiased estimate of

vp)=¥=n pq
N-1 N

12

12

( Continued )

( 5)

4. (a) A population of N units is divided into

(b)

24P/297

k strata, there being N; units in the ith
stratum. n; units are drawn at random
without replacement from the ith
stratum, the samples from different
strata are independent. State the best.

linear unbiased estimator for the
population —mean and obtain its
variance. Considering a linear cost

k

function C=ag+ »,Cin;, do being the
i=1

overhead cost and C; the cost per unit

for the ith stratum. Obtain the

optimum - values of ni(i=1,2-" k),

such that for the given cost the

variance is minimized.

Or

What is stratified random sampling?
When will you use stratified random
sampling? Describe the methods used
to fix the number of units to be selected
from each stratum. Obtain V(Jg) and
obtain the results for the particular
cases when—

; nh 2 ol
(i) == is negligible;
Ny

N

(iij) the sampling is proportional and
variance in all strata have the
same value.

1

g |
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( 6 )

S. (a) What is a ratio estimate? Show that the
usual ratio estimate is biased and
obtain the magnitude of the bias.

Or

(b) (i) Prove that in systematic sampling
positive  intraclass  correlation
coefficient between units of the
same systematic sample inflates

the variance of the systematic
sample mean.

(i) Write a note on cluster sampling.‘

6. (a) Explain the role and importance of
National Sample Survey Organization in

providing data on Indian economy.

Or

(b) Write a brief note on present official
statistical system in India. What is the
role of Ministry of Statistics and

Programme Implementation of Govern-
ment of India?

24P/297
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( Old Course )

Full Marks : 50
Pass Marks : 20

Time : 2 hours

1. Choose the correct answer from the following

alternatives in each question : 1x5=5
% (@) Sampling is inevitable in the situation
? (i) blood test of a person
(i) when the population is infinite
7

(iii) testing of life of dry battery cells

(iv) All of the above

(b) The number of all possible samples of size
2 from a population of size 10 without
replacement is

(i) S

(i) 45

(iii). 100

(iv) None of the above

24P/297 ( Turn Over )
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{ 8 ) { 98)
(c) Stratified sampling comes under the 2. Answer the following in brief : 2x5=10
: category of :
| () mritestrict et lihg (a) What is meant by sampling error? .
o i ) (b)) What is lottery method for selecting a
(i}) subjective sampling simple random sample?
fitt) purposive’ sampling () What is proportional allocation in
: i ing?
(iv) restricted sampling stratified random sampling:
(d) Name two Government of India’s
(d) The greatest drawback of systematic principal ~ publications  containing
sampling is that statistical data on various factors of
: : population.
(i) one requires a large sample ; .
5 d . () What are the points that should be
(i) data are not easily accessible born in mind when we use cluster
A ; sampling?
(i) no single reliable formula for ol
standard error of m i i
s s datiable 3. (a) Distinguish between sample survey and
(iv) None of the above complete enumeration. Describe briefly
the advantages of carrying out a sample
e) Incl s A survey in preference to a complete
(e) cluster sampling, it is desirable to have enumeration. Under what circumstances
: ion be recom-
(i) as grea ) : can complete enumeration
) Witiglrin zliliemmgenelty as possible mended in preference to a sample
ster survey? 2+5+3=10
(ii) as :
: betvttr:?eiﬂc? difference as possible o
usters (h) What do you mean by simple ra.ndom
(iti) Both (i .. sampling with replacement and without
() and (i) replacement from a finite population?
* - . lin
(iv) N Prove that in simple random samping
) None of the above _ without replacement the sample mean
24P/2
/297 24P[297 ( Turn Over )
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( 10 ) ( 11 )

IS an unbiased estimate of the Or_
Population mean. Under what (b) Describe cluster sampling. A simple

:::élcljnstances can we consider simple ra:ndom sample of n clusters is dra}vn
iy me;ia{nphng Wlthm_lt replacement w;th;utczl'epia:eme:tcgon;oitg?f;lauon
e clent than simple random 0. L el ety B

g with replacement and how? elements. Give an unbiased estimate of

4+3+3=10 the mean square between elements of
4 the population. 3+6=9
- (@) Descr ;
raxfgglz')le ﬂ;:mglri;cedure Of- stratif;i;l 6. (a) What is CSO? Write an explanatory
commonly & Me-ntlon note on objective and activities of CSO.
DR used stratifying factors- e
numb ¢ the methods used to fix the '
s Se:rac;{; units to be selected from i Or '
P ove that for stratified (5) What is meant by NSSO? Mention some
pling functions of NSSO. Under what
g 1 i ~ ministry does NSSO function? 6
st =—)> N y s
) N!'=l iJdni
1S an i
Unbiased estj the
. mat of ; * K K
Population mean g, ator 3+1+3+3=__10
(b) Ex . Or
Plai :
Sampli?l the method of. systemati®
disad\fa:%ia Discuss  its advantage an
the egtin o, Obtain the variance of
Stlmated_ mearl 3+3+4= 10
5. '
(Q} What 55

With usiou mean by ratio estimate?

APProximate . otation, derive the

CStimate ¢ variarce of the ratl
24P/297
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Paper : C-7
{ Mathematical Analysis )
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for the questions

( New Course )

Full Marks : 55
Pass Marks : 22

Time : 3 hours

1. Choose the correct answer from the
following alternatives : 1%6=6

(a) The set N of natural numbers is.
(i) bounded above
(ij) bounded below
{iz’ij Both (i) and (ii)

(iv) None of the above

24P/298 ( Turn Qver )



(b) The series Zu, of positive terms is
convergent or divergent as

W
lim —"L->1or<i
n—o Uy,

Then the test.is known as
(i) comparison test
(i) Raabe’s test
(iii) Cauchy’s condensation test
(iv) D’Alembert’s test
e LAy |

The series Zu, =1l-—+—-—4-.. i§
(c) e se u, SRR 4

(i) absolute convergent
(1) conditional convergent
(i) Both (i) and (ii)

(iv) None of the above

(d) A function f is said to be continuous
" from the left at ¢, if

) lm_flx)= f(c)

x—c+0
@) lim f(x)= f(0)
(iti) x_li’xcxzo f(x) = f(o)

(iv) None of the above

2.

( 3)

(e) The nth divided difference of a
polynomial of nth degree is

(i) always zero

(i) always equal to n
(iii) always constant
(iv) not defined

() Lagrange’s formula is useful for
(i) interpolation
(ii) extrapolation
(iii) inverse interpolation
fiv) All of the above

Answer the following questions in brief : 2x6=12
(a) Define derived set with examples.

(b) State the Cauchy’s general principle of
convergence.

(c) Define Raabe’s test.

(d) State the Taylor’'s theorem with the
remainder in Cauchy’s form.

(e} State two properties of divided
difference.

(f) Define transcendental equation with
examples.

3. Answer any two of the following questions :

S5x2=10
(a) Show that the set of real numbers
forms a complete ordered field.

() Prove that a set is closed iff its
complement is open. .

04P/298
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( 4 ) | ( 5)

(c) Show that S. (a) Define uniform continuity of a function.

Find the values of a and b so that f(x) -
lun[ 1 + L + e +—————-l =
no| 2 11 Vn2 £2 Jn?+n

may be differentiable at x=1, where_ .
4. (a) (i) Define infinite series. Under what

X2 +3x+a saf o<1
flx) = , ,
bx+2 ; if x>1 2+5=7

Or
condition a geometric series is (b) Give the statement of Rolle’s theorem.
convergent? Show that the series SHow SHE
.3 =
R F o Fer : Y7! tanlv—tan" L
) 2.3 4 a0 1+v2 142
+143=
. 1S not convergent. ! if 0<p<v and deduce that
(@) Define Cauchy’s nth root test. BY o & i ghel
virtue of D’Alembert’s ratio test, : Z+E<tan' 3 7ie 2+5=7
test whether the series =
12.22 92.32 32 42 ! 6. {a) Define the operator E and show that
! 1! % 21 - 31 ¢ - bj=l+A- Represent the function f{x)
IS convergent or divergent. 2t given by
b @ Or o) =2x* —12x3 +24x% -30x +9
Yy Give ] :
conde:;.;ﬁs;atentleit OfT C?uché:e . and its successive differences in
es es i e
COnVErgence Eiths following series fac‘Eona.l notfmon. What do you mean
using Raab 410 g 1+4=5 - by interpolation? Write the statement of
aabe’s test : Newton’s forward interpolation formula.
H l+a (1+a.)(2+a] L 1+2+3+3=9
1+p " (L+B)(2+B) or \
(i) Show h ol (b) What <;Io you mean by- numencgl
at  every absolu integration? What are the basic

convergent series is convergent-

& conditions to apply Simpson’s one-
Ow that the series

third rule? Solve u,,,-au,=0; a=1.

_ log2 i log3 i log 4 T, Evaluate .12 by applying Newton’s
2 2 3 4 326 formula. 2+2+2+3=9
18 divergent, 318
24P/298 ( Turn Over )
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(b) If s

(6 )

( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

Choose the correct answer from the

following : 1x858

(@) The set of natural numbers N is
(i) bounded above
(i) bounded below
(i) Both (i) and (i)
(iv) None of the above

n+1 2 Sy, then the sequence {S,} is
{i) monotonic increasing

(i) strictly increasing

(iii) monotonic decreasing
(iv) oscillatory ;

(© The serjes Zu,

of positive terms 1S
convergent or diy

€rgent as

. u
lim —n__ >1 or <1
Una it

Th-en the test is knowﬁ as
('1.) Comparison test
(ii) Raabe’s test

| {t.ll} C.::mchy’s condensation test
(iv) DAlernbert’s test

24P/298
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(d)

(e)

24P/298

(7 )
The series
1. Cpatd
Zu, =l-—+4+——=—+---
M

is

(i) absolute convergent
(ii) conditional convergent
(i) Both (i) and (ii)

{iv) None of the above

The function f(x)=|x|-1; xeR is
(i) differentiable at x=0
(ii) not differentiable at x=0
(iii) continuous at x=1
(iv) None of the above
To which of the following, Rt.;;He’s
theorem can be applied?

(i) flx)=tanx in [0, n]

(ii) . flx)= cos(l] in [-1, 1]
X
(ii}) flx)=x* in [2,3]

(iv) f(x)=x(x+3)e*/? in [-3, 0]

( Turn Over )
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3. Answer any two of the following questions :
{g)8Thet inth “divided difference. of .'a :

: 3 (a) Define a bounded set and bounded
pollynon-mﬂ of nth degree is - sequence. If {a,} is a bounded sequence
(.1.) always zero such that @, >0 for all neNN, then
(@) always equal to n show that

(ii}) always constant

) . 1 1 e ek
(iv) not defined ' llg{a—} = — if ima, >0 og45=7
n n
(h) La ’ :
) gr ‘-';mges for.mula s useful for (b) ~State the axioms of an ordered field.
{_I_) interpolation Show that the set of real numbers
(1) extrapolation forms a complete ordered field. 2+5=7
(t‘u) inverse interpolation
) e , ()" Define: -sequencaf snd Gianesiyof e
2! . 3 '
Answer the following questions in brief : 1 1 1
2x8=16 lim F___.;_J = +...+-_2._ =1
n—»w
(@) Define deriveq set with examples. ' n“+1 yn?+2 n“+n
. S€quence, :
(¢) Define R ,
(d) Write th gibe’s test. : 4. Answer any two of the following questions :
€ stat ’ - e k ;
(e) Write 4 ement of L’ Hospital rul (@) Define infinite series with examples.
e the Properties of a continuous Under what condition a. geometric
s Nction . series is convergent? Show that the
! ainder ip Cauchy’s form. : 1 +g i 3 '
9)  Under what situat: ; n’s , I
Methopq - £ ation is the Newto A’
'mtemolatio ackward difference © is not convergent. 2+1+4=7
on applicablep
() Wri
rite the gia
ement of Weddle’s rule- 24P/298 ( Turn Over )
24P/208
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{ 10 ) (1288
(b) Show thg%t every absolutely convergent (c) State Cauchy’s mean value theorem.
series  is  convergent Mot ‘the Expand cos x in powers of x in infinite
convergence of the following series - series  using Maclaurin’s- . series
using Raabe’s test : 34427 expansion. 2+5=7
o 1+ < ;
'—+——E-+ (l+°‘)(2+a) ‘ 6. Answer any two of the following questions :

BB Tepaep
(a) Define the operators A and E. Show

& State the Leibnitzs test for _the that if h=1
H::i‘t'er%ence of alternating series. If the
(0]
: Az logx=log[1— 1 2:|
sin2x - asinx R
o x® [ Represent the function f(x) given by
x : M
of a a_:xé) t;fe i}innllt'i’ jeind the value 7 fl)=2x* -12x3 +24x2 -30x+9
1L, : "D4+5=
: 2 and its successive differences in
- Answ, factorial notation. 1+3+3=7
A any two of th-e fOllowing questi()ns : 2 2 .a
(@) Define uniform i N (b) What do you mean by interpolation?
Find the ‘.raluesm;l tinuity of a function. When would you recommend the
may be differc:ant(j3 1;1 g o a0 formula involving divided differences?
N oL owhere Find the third divided difference with
f(x)='{x +3x+a ; if x<1 ' .arguments 2, 4, 9, 10 of the function
(b) B2 it x>1, . 2+5=7 flx)=x=2x, il 2324350
Give the
Show thaf fatement of Rolle’s theorem. () What do you mean by numerical
v_u ; integration? Solve
m<tan‘1"=tan‘1p<i"_f; U, -au,=0;a#l
if 0 1+p :
SH<V and deqyce that _ Evaluate .12 by applying Newton's
n 3 formula. 2+2+3=7
s e | |
3 476 2+5=T7 : * k k
24P/298
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