Total No. of Printed pPages—8
' 3 SEM FYUGP STSC3B
; 2024

( December )

STATISTICS
( Core )

Paper : STSC3B

( Mathematics for Statistics )

Full Marks : 50

! Time : 2 hours

The figures in the margin indicate full marks ‘
for the questions ‘

1. oo o s o[l W% SeRc AR SRiea
| 1x5=5

Choose the correct answer from the following
alternatives :

(@) FEIRE A= N I RS 29
The set of natural numbers Nis
(i) eTe ARG |
bounded above
(ii) &S FaRm

bounded below
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fc)
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(2)

(iii) (i) ST (ii) G0
Both (i) and (ii)
(iv) €°RT @18 =T
: None of the above
M Sp4q 28, T, (O {Sn} O]
Ifs,,1 2S,, then the sequence {Sn
(@) SRS I T
monotonically increasing
(i) IR Jfa
strictly increasing
(iii) T oM JF A
monotonically decreasing
(iv) CRETET
oscillatory

B 3 u, TG e 2, o
n=1

} is

oo
If the series Y, U, CONVEIges, then

n=1

(i) lim un =O
n-—yoe

(ll) lim Uy, =1
n-—yoe

(lll) lim U, =-1
n -—yoo

(iv) @13 GH18 T
None of the above
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(d)

(3)

3 1 e
a
Refy @ 117 1 ca|d 99 3’7
E 1 ab
c
& 1 "be
a
The value of deteminant %  H ¥
£ ap
c
equal to
(i) abc
i, ol |
(if) —
abc
(iii) O

(iv) S°[T OIS 72F

None of the above

(e) IM ATZ n TH B HA-GFF (A, (5@ AF

\
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If A is a non-singular matrix of order n,
then the rank of A is

i) O
(i) 2
(iii) n-1

(iv) n
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2. SR PR Aefey Tad il 275=10
Answer the following questions in brief :
(@) IR s e S Rt o
Give the statement of Cauchy’s general
principle of convergence.
(b) <R PR g Al |
Define Raabe’s test.

(c) bt TS e CamiEmTR Soed 4

State the properties of a skew-
symmetric matrix.

(d) (=3 T YRS IR o !

Define basis of a vector space.

(e) <b IR RS e fwam |
Define rank of a matrix.

3. () SRE SR MR RHST e i oge
@ b e e e TR @ /R
TR 29 IR | e @ 2ot e
& AR | . 2+5+4=11

Define bounded and unbounded sets.
Show that a non-empty finite set cannot
be an nbd of any of its points. Show that
every convergent sequence is bounded.
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(5)

. WY1 /Or

(b) Sm @ S I S Mg st fa |
B srer S SAMHICD! Seers 1 | oy
11, 19 1

im —| - += PR L

im 1 2%g +n] °
cﬁem@ﬁmwm‘mﬂm

n &
lim == =0. S 2+2+4+3=11

Define limit supeﬁquénd limit inferior of
a bounded sequence. State Cauchy’s
first theorem on limit. Show that

lim l[l + e +l] -0

s s

Wy 4

any real number x, ‘
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(6)

&1 / Or

(b) RIS xrery iz cetzafive v A
fran | oryear @

2 3-6.9...3n xn-
7-10-13...3n+4)" ’

Xy
CID! x < 19 R ol = &F x > 1[4 AR
R =7 | 2+5=7

Define Leibnitz test for alternating
series. Show that the series

» 3-6-9.--3n R
7-10-13---@Bn+4) " °

converges for x < 1 and diverges for x > 1.

5. (a) Ty GRPEPRR Stad 7911 SRCTAA'DS
s e T oear @@ % A WIF B
n>RIY SCAoIE (IR 2, (S8 AB &IF BA
< Srefaee IfG® 291 2+2+3=7

State the properties of determinant.
Define idempotent matrix. Show that if
A and B are n-rowed orthogonal:
matrices, then AB and BA are also
orthogonal matrices.
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-2 =5
@b &N 33 ﬁavm‘

Define singular
matrices. Show th




(b)

(@)

o ¥y wr wer affEE @aw e
] ,

Determine the rank of the following
matrix by echelon form :

R 1 2
a2
RS 4
9 /%4 6

-2 otey e 1 TP 2 T
State and prove Cayley-Hamilton
theorem.

(e @ @B AT e e AR
JePIRCa A |

Show that the characteristic roots of a
real symmetric matrix are all real.
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