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NOTE:- Answers may be written either in English or in Hindi;

but the same medium should be used throughout

the paper. ,

fZtquft: W ffl" -~ "fjT i3'ffr 13t1)\ft W ~ M ~ 'lil4T

if i!tfjrq ; ~ 'f1'tt i3'ffff ~ ~ qq; it ~

~I

Attempt all questions.

All question carry equal marks.
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[This question paper contains '4 printed pages}

Your Roll No. : ,
.

Unique Paper Code
: B.Sc. (Hon$.) Stai$tic$

Name of the Paper

Semester

Instructions for Candidates:
(a) Write your Roll No. on the top immediately

on receipt of this question paper.
(b) Attempt six questions in all, selecting

three questions from each Section.

1. Suppose Y = (Vi' Y2' Yj' to be a vector of n
independent standard normal variates . Prove
that a necessary and sufficient condition for
rAY to be distributed as chi-square variate
with k d.f. is that A an idempotent matrix of
rank k. 12.5

2. (a) Let Xl, X2 ' , Xn be real numbers with
mean x: Consider the linear model Y i = a+~
(Xl - Y) + &;' i = 1, 2 , , n ~vith the usual
assumptio.ris. Show that the BLUEs of a and
J3 art.' uncorrelated. 5

P.T.D.
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6. (a) Defme multiple r~gression and polynomial
regression model. Explain the role of
orthogonal polynomials in fitting polynomial
models in one variable. 7

(b) Write a note on the ~xtra sum of squares
method that can be used to test the
hypotheses about any subset of regressor
variables. 5.5

7. (a) For a simple linear regression model, develop
a test for lack of fit. 5

(b) Suppose Xi, Y i' Zi, i = 1,2,..n are 3n
independent obs,ervatiohs with common

variance Q"2 and expectations E(Xi)= 81,
E(Yi)=82 E{Zi) = 81-82, i=l, 2, .., n. Find the

BLUEs of 81,82 and 81+82. Also find

coV(el+e2)~ 7.5

8. Write notes on any two of ' the following:

6,6.5

(i) General linear model
(ii) Orthogonal columns in X matrix

(iii) Stepwise regres~ion method

4 600
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[This question paper contains 4 printed pages]
. Your Ron No. : 81. No. of Q. Paper : 2280 IC

Unique Paper Code: 32371403
..

Name of the Course : B.Sc. (Bons.) Statistics

: Statistical Quality
Control

Semester : IV

Time: 3 Hours Maximum Marks: 75

Instructions for Candidates:

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

(b) Attempt six questions in all.

(c) Question No.1 is compulsory.

(d) Attempt four questions from Section-I and
one question from Section-II.

(e) Use of simple calculator is allowed.

1. (a) What is rational subgrouping ? Discuss its
role in control chart analysis. 5

(b) What is the statistical justification for using
the three sigma limits in the control ch~s,
irrespective of the actual probability
distribution of the quality characteristic?

5

P.T.G.
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2281 6. Distinguish between: 4,4.5,4.5

(a) ASN and ATI for single sampling plan,. (b) Incoming quality and outgoing quality of a

2. lot,
(c) Flow Charts of (i) single sampling

rectification plan and (ii) double sampling
rectification plan when a lot is rejected
based on first sample.

Section - II
7. (a) Describe Laspeyre's and Paasche's methods

of Quantity index numbers. Which index
number is considered to be an ideal index
number? 6.5

(b) Explain (i) Time reversal test, and (ii) Factor
Reversal Test in index numbers. In each case
give one example of index number formula
which (i) satisfies, (ii) does not satisfy, the
test. 6.5

8. (a) What is a Chain Index? Show that the chain
indices are equal to the corresponding fIXed
base indices if the formula used satisfies
the circular test. 6.5

(b) Explain the concept of :
(i) base shifting and (ii) deflating of index
numbers mentioning its importance.

6.5

4 600
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[This question paper contains 6 printed pages.]

Your Roll No . 2S07A IC

Unique Paper Code: 32373901

Name of the Paper : Statistical Data Analysis
Using Software Packages

Name of the Course : B.Sc. (H) Statistics: SEC

Semester : IV

Duration: 2 Hours Maximum Marks: 50

Instructions for Candidates

'" 1. Write your Roll No. on the top immediately on receipt

, of this question paper..

2. All questions are compulsory.

3. Questions should be answered using the application
of SPSS Package.

1. Fill in the blanks:

(i) Anew, blank column will appear to the

of the column or cell you selected in case of

"insert variable".

(ii) The maximum length of a value label is

characters.
P.T.O.
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(i) From the chart give the approximate values

of first quartile, median and third quartilefor both Xl and X2. t I

I;
(ii) Comment and compare the two distributions.

(iii) What values do the two whiskers denote?

(iv) What do the two dots signify? (5x5)

(200)



~,lIS1n r rh)

. This question paper contains 20 printed pages.

Your RoU No. . Sl. No. of Ques. Paper: 3139 IC

Unique Paper Code: 22411402

Name of Paper : Business Mathematics (BCH 4.2)

Name of Course : B.Com. (Hons.)

Semester : IV

Duration : 3 hours

t Maximum Marks : 75 .
(Write your Roll No. on the top immediately

on receipt of this question paper.)

(W VR-11=i'" ~ ~ t1" iJiW {t-q .".q ~ ~ qr
o31fRT Jrilfi'1tifi ~ I}

NOTE:- Answers may be written either in English or in Hindi;

but the same medium should be used throughout

the paper.

~: ffl ~ -q:;r ~ i3"fr( ~ 'l1T ~ M" ~ ~

if ~ ~ ~ i3fRT' ~ ~ ~ it 'G1;rr

'fllftr[1

Attempt all questions.

Marks are indicated against each question.

Simple Calculator is allowed.

Log and Annuity Tables with Graphs may be provided.

P.T.O.

.



- . -
. ,

.. '

~ J'!::
4 ~ 'f6 100 0 . , .

"',;" ~ ~ - 5 .~ - 9
.t:o: ~~ ~ ~~ roo:

I ~ 'E: t ~ es. ~~ u~ es. ~~ ~
~;.fICI ~ ~ ~<5 oS~J:; ~<5~ xc Ij o.~ U rIJ ~- d";;.;J ~ u

10" ~ ~ rIJ
s: = ~ x~tr ~

'f6 'f6 c - t: .5 t:) dE - t:

~ ~ ~ ~ ~ .~.~ ~ ~ M ~ ~ .~ ~ ~ M~ ~ tt:;~ = M j tt:; ~~ 't§ ~ T&" 5 ~ .~ .§ ~ ~
1t;~ 6 :.8"" rIJ~ ij= ~~J'!:: I ~ '0:::: M~ ~ ~ ~~ ~ '0:::: M~ ~j I "',;" .~ ~ = c ~ ~ ~ - >-\U:3 - M- 0 ~ bOJ:J'B-t16' ~

~! .'g
l- cS;:§ ~~ ~ -@ ~ ~ i ~~ '::

~~Q'I\~~ .s >. ~ u~
15 'f6_11t1C/ 5 § ;oS~ .

. % ~ ~ .~ 1& .~ 8 ~ ~ .~ '5 ~ ~~ -cm ~ u u '- ~ j ~ u 8 £ '- ~ I;r6 ~ ~ ~ ;r6 ~ ~ ~ t -fi - ==. 8- ~.~ .g ;1;f ~ t -fi - ==. 8-

'fi~tg'fif& ~ ~~ ~ ~ s@ 't\;!fj;~ ~ ~
~--

0-
M-
M

~ ] -;J M ~ ~ ~ ~ .89 ] ] §] ! 'W Fi ! 'f6 ~ §
B :3 !!J g ~ ~ = 01) ~ t16' ~ ~ ~

.~ g .6 0 .§ : ~ ~ '0 '0 ~ .~ ~ . ~ ~ 10-

--- ~ --- ~ i i 4 i "I ~ j .: i ~ ~ ~! ~ ! ~ 'W i

".tIc,
t I ~ ~ § ~ In <+a .§ ! I ~ .~ ~ g ~ 'f6 ~ 'W ~ ~

i s: _L ~ 0: 'E '8 ~ ~ '8 <+a ~ ~ ~ i ~ ~ ~ ! '16 ~ ~ 8 0 .~ bO c... -0"" 0 ~ ~ t16' ~
--- 't& ~ ~ ~ ] § .~.~ ; ~ ~ ~ ~ .g ~ 0 ~ ~

J;; ~ ~ u.~ ~ ~ ~ § 9 9 0 u ~ ~ I ~ d 'f6 ~ -~ ~ i ~ j ~ ~ ~ ~ ~ ~ ~ .~ ~ .s.~ ;;tI£I Jg 'f6 ~ l&' fW ~ N

~ 1 ~ ~ 'E 8 .§ ,~ ~ &os ~ ~ ] .~ .i ~ ~ ~ ~ ~ JJ; f: ~i ~ !!J ~ ~ (/) 8. 9 ~ tU 0 co 1i; l&J 1~ ;r6

t.~ t .~ e g ~ 'E : ,g ~ 's 'E 8: ~ ~ ~ ~ t - g: 'fi

§ ~ <+a .g .~ '2 ~ ~ ~ !tl ~ oS g ~ IItIC/ ~~ ~ ~ ~ 50 § ~ ~ 8 ~ .§~ d ~ bO i 1£ J'!:: I 0 IItIC/ ~ rt,... S' 8 ~ 0 = 0 c 0 '3"" P'" "'i1J ~

I?;: ~ 8 ~ 'E u ~ ~ ~ ~ u § ..g, ~ ~ d";; t16'

~ ~ 0""."" a u "3 ~ ~ ~ '3 10" 't§I)~ 'd.6 ~ 1 .~ .~ 'g. .§ .1 ] I g'~ ~ ! ~ ~

~ ~o bO~ ~ ~ [§"N u~ ~~~ofW~~1&
~-- 0-

M
~ M



~ U"" 0 '" U"" ~-","",,- .
s= or:. 0 """ >- ,0 0 'rv fi!ICI '1\7 0

= E-o 00 ~ ~ '" tti'" Eo'
E--~ >',., fi. .g] ~ u E-o 'lC. cw ~

- p g or:.E E;:!6 ~E-o "8 ~ ~ > .g 0 ft; ~~ = ." ~ ~ (f") ...

()"'oS ~> ~~ E-o 't6'
~ > """ ! § ~~
::I ~ 0 0 E-o-S:.

'0 >--
~ .s 'G RI~ ~ ~ ;.

00 00 ~ u or:. 0 I\X ItrU ..!?.!j U - '"

Pou""" ~ = >
p :E.5 ~'" N (f") N or:. ~ U ~ 't6' g 'W ~'" N (f") N

U U u"" ~
U > ~ .. = 0 0 >. i i.., U ~u-i .s '0 E tS '0 - ] §, >'"

0000... ~ >. ...- ~ &. -§ " ~ (f") N N t ~ § :a ~ ~ ~ ~ ~ ~ (f") N N 1'1

~ ~ 'ij. ~ ~ or:. ~ .r) , ~ U .~ CfB > ~
a ~ U '0 ~ ~::I 0 o?;i ~ 3 ii - = U,o e""- > o~ p. .

~ ~ b = ~ '""" N Cf) E ~ ~ '~ ... ~ 'G ~ ~ - - N m
M ';; ,... U . U 00 U U ~ ... ~
ot U > ~ u,o U
t ~ ~ .~ e § "a ~ § "a ~ I 'W 'W

~ § ~.~ ~ ~... ~"'.s ~ ~~
~... ~ ~~ -§ ~ Ifx .' ~ ~... Eo.. '"

S .b '>. - tin .c .c = ~
E 0 t:: .~ 5 r-- Eo"" U Jf fi!ICI

-<: ~'" ~ ~ ~ 3 g ~ ~ 'j5t ~
,-... 8 "- 0-- ~-

~

-~:-

~ .tf; \0 ~ ~ § .~ ~ 8 .~ '0 ~ ~ ~ Li=- ~ ~ ~ \0

" & ~'~ ~ ~ ~ ~ j ~ IS"~ ~ 16: ~ W i
~, .i ~ .5 ~ ~ ~ 8 ~ ~ ~ ~ i I ~ ~

~ 15 > ~ s .! § .~ ~ g ~ - ~ . C'( ~

.'p;
I .5. U ~ .5 . ~~ e e -= ..If\C' ~ ~ 't6' . . I; > § d ~ ~.s ~ ~ ~ ;A\r7 CI')

""" oS ~ u ~ (f") ,""" ~ d2: F\x ~

r; § ~ u.8 u = ~ 0 ;AI£I 1f!c. 1 .
~ ~ ~ 2 .d~ ~ ~ ,5 ::;; 'fi ~ 't6'
'if; ~ ~ ~ ~ .s .a .~ § ~ ~ i I '!£f g I ~ i

- .s :5 -5 ~ b e ..f2 .: ~ 0 ~ ~ 't6' ~ 'i
JfJ; 't6' 'w: g].:tg':E cE s ~ ~ ~ ~ ~ 1 ~ 1s:~ ~ ~ I!: ~

~ ~ 1t; 0 00 co ~ ~ ~ ~ ~ CI') F\x t ' ~ ~ 'f6 ~

~, * t ~ ~ .i ~ ! ~ j 1 ~ ~ ~ ~ ~ ~ i ~
$ - ..! .:tg' .E s ~ ~ .5 ] .~ 't6' ~. ~ ~-'~ '~ 16

i )J!;t\ic; - '0 co s=] e U ~"""""" ~ ~ ~ ~~ ~~

~ ~ fi ~ .i j I ~ ~ i I i '£ .~ ~ * ,.j;, ~ ~ 'dE
I?" ~ ~ .5 0 0 g :> .d U U ~ ~ ~ ~ ~!Pi

-3 g ~ .8 .s § 1 s .s .s .s ~ ~ 15 'dE ~ , ~ ~

,-..
8 0-

~

-

~

...0'.



'7~

. .

.Q 0 'Q) Q) - - ~ ; $ ~ - ~ ~ i .
u"'" ~.Q r.tICI r.tICI r.tICI q
~ .- H~:g 58 ~i E &:~tt2 ~

~ 5 "U ~ ~ j ~ \.)\O-M rN; ~~ &~
.~; i ~ ~ ~ ~ ~ ! i t .t '! i
~ ':E 8'~ 'E ~ 1 ~ >- i ::e; 't6 ~ 't6
~ ~ ~ ~ 16 ~ ~ ~~_MN;i!\C7 "J:f" ~ - i- ~ ~ t-
o", So;3 U'lt4~t-.7 ~ . i ~r.tICI ~

.QQ) ~ ~ ~ ~ Q,; w
'" u ~ Q) "tlj N. - ~ ~
tE.g ..8-:5 ~ttO';g ir.tICI 1 ~~~JfIi= 0 e ~ '0 ~ CI') >- ~ C<') i It\;; ~ -~ .~ 1iCii ~ ~ ~ ~ ~ i><' ~~ ~ .qo IrI - '! ~ I~ i 1& ! R! I-

8 - ~ - > ~ "J:f" r16 I ~ ~ ~ ~
.[ ~ ~ ~ ~ ~ ~. i .. ~ 1 ~ g~ g: ~ ~
e .~ -:5'~. ~ ~ r.tICI 5 >< ~ r.tICI 1& 16

.~ .g .§.2. go 111 16: l;: .~ ~ >... N "J:f" ~ ~ I ~ ! ! ~
(/je~~Q). .~~ ~ 1 ~ t;;

::> Po E ? -:5~ ~ ~. ro-

@ ~ jg:.~1,i;;M c 1iIIc.'fi~J'3@

Q\...-
...

~-

I:;;; 1h .. i \0 U ~ ~ ~ ~ N ~ .s '0
~.., ~ ~~. 1 1 .s 's ~ .g ~ ~ ~
> r16 ~ i ~ ~ .s !.. \.) \0 - <"'\ E ~ e 0 ~
~ ~ .~ <' .Ij -g ~ ~ ~ go 4) .~ ~

... {/j~ {/j 0 0 -:5:g,o.. > ~ d";; "U r#-i :; oJ: ~ ~ >< 5 5 ~o ~I ~ 10"'" CJ d s=~~~-- ~ oJ ~ 0 .~ ~ ~ 0 i" (/j -
> ~ 'g ~ 'a. '-' OJ .:e .~ 5 .f; Q) -g .!:1.. i ~ So ~ .~- c ~ ~ <"'\ N ~ :c ~ .~ CJ ~~ r16 ~ :tJ 4) .~ gu , 8. CJ 0 CJ ~ ~

~
~f "5 g;~ ~Q,; °E8~~ 4)

~ '" (/j'+J 1-0 ~4)0 -:5

~ .I~ ~ :t"'" .c;:-,:, ~ e ~ ] '8 t2 g .5 ~4) ~ ~
'("0" . ~ 'II~ ~ Po ;3 tU ~ {/j 0 (/j ~. 4)~ 4) >- 4)

4) {/j 0 N .t:. ~ >- . ~ 5 -0i~ 0 ~ 1 ~~ 1t;1 ~.s 'a. 1 ~ ~.qoIrl-:E Eu§~~~ :g~ r.tICI ~o ~ '0 '" N {/j 0 ~~ (/j -, ~ ~~ 00 -
1& t;: r16 r16; ~ ~.§ ~ ~ .g ~ ~ 5 ~.g .s

~ ~.. i "tlj i 0 ~ u .~ ~ ~ .t:. ~ ~ .5 0 *
~ 0 a. p. ,~ ;..~ i).0 ~.9; ~ >-.~ "3~ - 't6 rN ~tE ~ § go '§~>"'N.s~.s~ ~ ~ e, g ~ 'Wx 'W ~~ 16 ~ ~ ~ .~ ~ ~ ~ go ~ ~ ~ ~ 12

"""' ~ 4) ~ ~4) C Q)1-o~:J0~'3 6 -< ~ \0 0 .5 ~ t2 r-- .8 a. ~ '3
"""'
~'-' Q\

.... -
N ...

' I'
~i;'~~'" c
"'~! ~



'IF"

'- "u:>~ (/)u(/) (/) I ' .
. 0.0 ...'" U.o ~ .~ ~ ~ q c (/) 0 u.~ u ~ f-'

~ '"'U:9 .c "if °c u ~ - ~ . . ~
0 ~ ~ ~ ~ U ~ u S .~ u tdICI

..::; ~"O 0 ~'"' ~ °c u ~ CO
~ E°.c ~"O ~ ~... u u i cE;: '"0 ~ 6.'; 0 ~ .c utE -::5"0 ~

~ go] 5 o~.8 :8 oS e .5.~ tt; -
.::; "O ~ § 0 "0 ~ ~ ~ Ac. $ -< - -
~ ~"O ~ '3 (/) ~.o'1O" ~ ~ U
e .E; J ~ ~ 0 ~>- .60 °5 ! & ~ ~~ cE ~.8 . ~ .s -5 [ 6 ~ ~ ~~ rg g
>- . (/) U -"0 ~ e ..=.c ~i ~ ~

5 .g .~ : ~ ~.; ~ ~ 8 ~:a ~ f ~ ~ ~~ ~ ~ u u g~" go U t1J ~ ~'"' ~ 0 0
~ '0 :> ~ -::5 "0"0 ... ~ oS ~ . ~ ~~ =:.. M C c-.c t1J ... ~ ~ 0 ~ ~ 0 ~ (/) ~ \0 ~ 0 0-
S -fi .g :$" 0 a. ~- .~.c~ ~ ~ ~ + 5 VI 'C ~
.£ ~ ~ ~ .cu >- ~ '"' oS ..e ~ I ~...~...'"' VI VI
.o(/)(/)~ . ~ u" ~- Nlj" '"' '"'8 ~ ~ eo;.a ~ ! ~ e u i co.. .8 u i - ~ \I') ~ ~ 0
~ 0 -::5 = ~ 8 =.- .s ~ "0 'B ~ + 0 + + + AI
u:> 0 ~ o~ 0 a (/)"0 u co e - u ~.. '"'

-::5 ~ ~ u .~.. ~ u:3 ~ 8 ~ .6 ~ g ~ ~ ~ ~ ~.. ~.. ~
(/).c u u U n U >-c--- U ~u.a U u ft: ~ + + v..
U m;ooS 8.~oS >-~... ~ U;o bO~ II 0 - -+ ~

8 ~ oS = ~ '60 : ~ 5 ~ ~ 05 § oS -8 B i I N.! ~ ~ ~ ~
'> ,-.. 1'"'" :~ :~ . ~ 16 ~.g
;=.. ~..E, - ;..., "'"" po ~ (/)

0--

(/)t N "O
5 .!.. .'E' M M M o~ t.g

- U - - - 0 ...
~ ~ -- ~ r:::: ,~ ~- -E '8 j ~~rXJ .2 UI .~ a. Ol 0 .c

t]: ~ ~ 0 ~'"' 0 0 ~; g ,
ft; = .( ~ =..= m

0 - M ... tIS ~ =
U -( - - ..- M ~ U '0 0i ~ ~ ~ ~ u 0 ~ ~ ~ 00 oS ,~m ~

Ii': ~ 0 2-~~ 1M] S ~ ~
~ § 6. ~ 2-..e- _M~~ ~ -u.8 ~i '~ ~ ~ ~ ~ 0 ~ - ";:; \I') "in ~ tIS ,~, ~u ~ ~ ~ ~I"" I U "O~O~ (/) (/) 0 ~ c .S 0 9 9 M"O'" ~

-~- '"' co 0 MM- = ~£::c~ ~ - '"' - -- tIS - ,~~ i.~ '0 -.. M C- C ~ ~ ;::; !:::: ~ ~ p: ~ ~
~ ~ U ~ - \0 ~ 0 I - S ~ U

t16 -- U ~ + ~ VI" 'C ~ ~ ... 0 ~
tT";: ~ ~ ;g' ~ ~...~ '"' VI VI ~ ~""" 0 0 U ... Po -5 6
10" '-oJ ~ N lj ~ '"' '"' ~ -.C ~ 0 = ...U- - m\l') ~~O- ~... 0"$i oS s ~ + ~ AI ~ \I') - 0 0 ~... ~ .::; -~ .'X + 0 + + 1\1 = ~ 0 oS ~ 0

... U u" '"' .. U - ~ m
~ - .. ;;f U ~ ~.. ~ ~ ~ - -a. ~ p. '.6 ,m

.w ~ ~ 5 - -;S + + ~ ~N -a. ~ ~ N"" e .~ °t: = ;Si i ~'in Z II B ~ ~ + - ~.6 l ~ N"" rl, 8 go ~ 8 ~
,c - 0 N M ~ -~ ~ CI] ... ~ '-"

fi ~ a.,~ ""i Q.. ,-,.. ~
:'::"" .'to U .~ ~ .g 0= r:; ;3 ";E, -e
:-.=. 0-:5 s~ m ~'-oJ- 0-

~ ~

.
:~"'~:~rr-J. "'" .

,;:~



~ ~ ~ ~ ] "fi .
~ 5 i t 16 ~ i Iw E;: \0 'lI t :i;. U .8 0: ~ .a

& ~ ~ - P"/t:; - ~UUE-'!-'
- ~ :J ow .c 0 rn ~ .

r;fIJ:I .- U <+.. .
~ p Of) i j ~ f ~ U .~ '8 >:. Q,; e 1""\ .c o. 6. ~.- .~ 0 ~ -t . C .d ~ ~ .c .. U ~ U cU cU 0 .1fT " bO ~.e. :>

<+.. ~ 0 .= S 'f I tW $ iJr f .= ~ ~ 1 '-e
0 Zl ~ e Zl 00 ~ 't:i ~ ,- U

bO~~ ~ 5 't6~I6~ l JJ~8~ ~ ~ 0 0 ~ 0 ~ ::J rn 0 U U~ 0 ~ ~ ~ >. >< ~ tW ('., ~ ~ .s:~ 'g :;;

1!z~f~} [~~';;'~~'16f j~~~~
;P-~.g~~.8~;a ~1-l6j i ~~1-~
~~;~ ~~~ i ~~!;I~'16iI~~~f1 =g I;;: 8 .5 Z <+.. 1 ~ ,:i;. >< ~ 't6 ~ tf6 ~ fi i ~ ~ ] ~ c;; §
% ~ >- ;g ~ ~ ..8 .§ B 16 ~ >- ~ ~ w, ~ ~ a. ~ ~].qo

i~ [~&~~ !i1!:~~~~~ i tW ~~~.s~1r:'It; § o~ ';j~a'~ ~t$Fi- ~ ~~ "t-..8

~ ~tii ~ .I'~ J ,6 5 !!:. ~ ~ j ~ :f{; J <E ~ <' ~ ~ ~ 0 rn"~ l ~ 0 ~ ~ i ~ - a;, 0" 0 ';J cU e-- r1J .g cU 0 "l~ "0"0 "0 0 0 .i;: U ~
~ -< § S S ,$ § S ~ ~ ~ i ~ 't6 ! -< ~ § ~ ,~

~

~ ~ 'It; 'It;~ ~tJ6.~ 1""\ ~ ~ ~ ~ .fi' ~ ~ ~ I;: 're

! ~~~ £if i : -!ii;~;" ; ~
0 ~..,: 0 : f tW - ~ f 1P= R! ~ ~ i
0 ~N ~ ~ ~ i ~ i ,;;; 1f; ~ ~ ~ Fi ~ f

-~~~ ! ~ ~ ~ !'1\;; ii l6~ i j.g: i0 ~ ~ '7 '1 i "g 16 Ii': ~
~ ~ 16 ('..

"" ::: ~.., ~ § § f - ~ , ,;c: i - ~ i ~ J i ~.., i ~ ~

1 ~ ~N 0 ~ ~ ; I i; i 16 j ~ t ~ ~.., ~ ,if\CI ~ ~ i
j ~ ~ 0 - 0 1& ~ ~ ~ : I ~ I i ~ i ~N~" ~ i ;p-

! i ~ N'"" t-f: I II .1 ~ ~ ~ ~ ~ i ~ !- ~ ~ 'It; ~ .i ,~ '"""' Q., - - -. ~:-- :~
c.)~ 8 @ lS, ~ .'!;",£! """'

0-
..,
-
..,



1!: i ~ CW i.O .g.:S e .g.s ~ ttr; rc: rc: \0 ~] ~~ -1!:: ~ >- ~ C.) "0 tfi;; - rs: rs: G ~-
i1i= ~ CW 16 §. 5 ~ ~"'5 ttr; ~ J s: - ~ ~ t
'fC

i lE; t.-. >:g u a ~ N d!! j "0 h 0- 'E:. II£, ~.bo 0 oS i) 0 i1:r ttr; ~ Q. u
tAlI:;rc. - C/J C/J C/J C.) N~ . 8 oS

i g i « ~.~.~ ~ t ~ ~ 16. ~ ~ ~}.~]
It') - ..= a .~- 0 16 N ~ b ~

16 - ~ u :a QIJ c.=o - i ~ II.~ - ca

~ .I:. ~ C.) C/J U tAlI:; ~oo
~ >< ~ Uu

tAlI:; g ~ 0 e e ~ \0 u ~ .8
~ &i ~ 16 §! u .a ~ 1 ~ ~ - ~ j ~.~

Er ~ C/JoS ~ = 0 ~ "0 ~ =C.)
~ .w ~ ~! = ~..g, g CW ~ Ii': i 5 ~ 0 IE M

~ tt':: J ~ ~ ...: ~ 0 c.:i ~ ~ 16 - e ><I~ "0 e -

~ ltr~ :IJ ~~ ~.s ~tj <S -8 '-;'~~

t ~ ~ ~ ~ ~] ~ .s~ ~ ~ 1 ~ t 1 ! z ], .~
It:; i 'E: i 8 - .. ~ ~ ~ - i t\6 ;:= -< e e
s: rc. ~~ s= ~~ U i ~~ i 8. ~ au~ 0 i ~ - .g - I ,a ~ ~ g 3 u oS

0 = e C.) ~o:a ~rs: 0 C.) oS.s=i ~ -< ~ ~ ~ gg ~ 16 .+:,. 1t;; - e t; .~:E
~ ~ \0 e ~ - 'TU" ~~' -< 0 :>

CWCW ";' --- C.) >< ~

'-' ~

'-'

M

] ~ ~ ~ ~ lFn" J ,i;;; CW

bO 'i...) £:]"0'" ~!t\6'E 1 'i...):~ ~ ~ ~ ~ .c m !.~ -< R: f1i= ~ . ~ ~ ~ ~

~ ... ~ g u ..8 § i ~ ~ 0 ... ~~ 5 <. u ~ .8 .i i - g ~ 5 <.
bO ~ t.-.oS ~ rAICI g fC: ~;§...~ 0 u ~ ~ i ...~

~ .. ~ - u -:S 0 0 .. ~

5 ~ ~~~ ~ ~ § "0 C;; ~ i,i;;; t:~ ~~ ~ ~ ~

~ ~ .~ ~ ~ -g ~ ~ ~ ~ g 0 .~ ~ .~ ~
"0 ~ §- ~ ~u ~ ~ ~ ~ ~ g tt'::.~ .+:,. §---- ~ u u ~ -== 'IV ~ "ot4 ltr 'TU" U

~ C/J C/J ~... ~ ~ 1;:J C/J 0 co e fC: ~

~~ ~~~~ ~-;~~ 1~'Ei ~ ~~~~~
8. e ~ ~ ,g i) bO ~ ~ rc. g ~~
.£ -fi g 8. ~.~ i 16 0 ~ ~ ~
~ ti ~ - ~ ~ u g .. 'f6

iC.)t.-. g '6tS C.) u 1'~ bO~~ co~ u 8!.'?;' ~~ ~~ bO
.'?f; .~ ..8 j ~ ~ ~ cS ~ i )~ i ~ i ~ ~

l .'fj; J
~ ~ .i g u C.) ~ 8 s= g 0 IE:; Jf ~ ~ .i g
~ g, ~ ~ ~ E .~ ~ 8 ~ co ~ 'f6 '~ ~ ~ ~ ~

0-
M
-
M



-~

?

~ ~ t ~ \0 ~- ~ 1 :. ~ 't& ~ ~- ~ ~ ~ .s § rr ~ ~ S

~~£ ~~ ~ ~:~ i ~~g;~ ~ .;g! ~ ~ Q,;i~ ~ : i ~!.I! 1 ~ ~N ~ ~ ~ ~; ~ ~

~ '"=::- f; "1 v ~ 8 t;fIc ~ ~~ ~R "1r ~ ~ :-5 ~ oS lot ~ g ~ ~ ~..g I 't&

16 N' if:; &. -g ~ ~ g ~ C(') ~,if\CI 8 .w ~ ~ ~
J ~ 1t; i i ~ ~ ~ ~.:S :IJ;

, Ii': '- ~ II: ~ ~
- .Jon 0 ~ ..; ~ ~ >. fC:

~r" 16 u ~; ~~~-e: II')~ .., ~cu 16

't& 'r5 ~ ~ ~ ~ ~ ~ ~ .8 ~ ~ 'tiS ~ ~ '16 i.j ~ ~ ~ VI

~t;fIc~ ~-g G~1 ~&~t;: ~II ~ ~~; ~~ -
~ ~ ~ !.~ ~ ~ f .g ~ ~ j ~ ~- ;N I o,~ ~ :~ ~ i~ ~ ~~ ~ au eS 1 tE; ~fC: u v § ~

~ ~ ::a: i Z i ~ t j ~ :! (g ~ ~ t : ~ ~ -r;

~16~ 1 8 tUN 5 v- 3 ~4!CI N - v; ~ i = ~ ~ ~ .~ oS I . ~ oS =' ~ §

jg;. J ~ J < § 8. ] ~ I jg;. i j ~ .~ i ~.@ § .~ ~- -
f ~ ~

Q\

t'1-
t'1

~---

. i ,if\CI \0 v ~ >. ~~ ~ ~ ~N 5 ~] ~ ct= ~ N 5 ~ r-'I

d2: > c.9~ fC: .+ eo.i l:;: ] 'bI) v ] ~ ~ i ~ ~ ~ ~ ~ fC: I cu v oS ~ ~ ~ i ~ ; I .8 -= ~~ ~ ~;N ] 'Iv 5 ~ ~r ~~i~~ ~ ~ ~ ~ a f;1I u ~et;fIc .~ . ~ =' '0 C/J
~ ~ i :g § IS' ~ -8 i ~ f ~ ~ ~ ~ 1 ~ ~~~I 8 - + a'OO ! cS: 8° 0 ~ ~ - § ~ ~~ § ; ~

o .c~ ~ « '+0 £ ~o So cu N u V u C/J,£' = v ...J
II ~ ~ fj6 o'~ r ~ § ~ ~ I N I;: _I ?;.~ ~ ~ ~ ~ ~ ') ~ - It;; ~ ~ N cu ' '~ ~ 1% '50 cu - v.

itf" I:: L v ~ N U '~ II N ~ C/J C/J S 2-
1£ I~... > II U ~ 8. ~ U ~ 0 .- v..= . ~
tC' t;f\s:;' J ! c.9.-fl .:i: ] '0 e .)~ .:i: ~M ~ ,,:,! E ]

~ C/J ]~ C/J V

~ 0.. '$ '"' C/J r.= u '~ ~ ~ = ~ ~N U '16 M '-J V cu ~ ' ~I~

~ ,.,g ~ M" ~ ~N,if\CI ~ I .a ~ ~ .g :...
~'---" u... - ~ '0 C/J... u c ..= cu ~ 2: § ,- Q ';.. - V ~ If + ~ ~ 0 ,~ v + ~ ~ ~ v + U ~ '~ fC: dt IS: - =' = v c ,~ )

I 00 '0 oS ~ ';.. 'Q ~ - ,,-.IS" U = ,9 c 0 =

II ; c ~ ~ 0 ~ 'tot ~ ~ e 0 C/J 0

~ 't& ~ 5 ~ f- ~] ~ ~ J fcS; :: ~ ~ E ~ ~ ] !
~ ~ '0 t ~ ~ .cu 8 ~I '16 II ~ ~ ~ ~ cu ~ 8

jg;. ~ f{5 s: ~ ,5 i ~ ~ i .s 'tiS ~ ~'~ ~~ f5= ~ 8 ~ = ~

- 8 Q\

8 ~

M



""; ~~ \0 ~ ~ \0 to').. Q) .
-0 .,~ .s x "1 -:S .d ~ qi ~ ~ tU S E-o Q) U c Q) c ,,'

~ ~ 0 "Q -
. .."Q f/) .

Q) ~ ~ e ~ 8 :a 'u ~
,S :3 t Q. 5 .d.d
E e + g ~ ~ s ~ .~ :£.
Q) Po - ".:= f/) tU~ f/)

~ Q) to') ~ M I .= = .s 6
"Q~ -:S II lCI' cE ~ 2 ~
"Q c ~ ~ = .=Q) 0 ~ - :=g !tJ -.S :E ~ § 5

"8 '8 tAIs:.. ~ I :a I. -. .. ~,t) ~ ~ ~
~ ~ ~ ~ i:::tB ~~ ~.f «" ~.5 g] 1
,- c ~ ! ~:3 + + 0 tU"Q ~ :3 .8

§ 0 ~ Ii':: - ~ ~ I ~ ~ ~ I ~~ ~ ~.~ u5 R ~
c Q) ~' tC' <50 0 00&0 C4=i - 2 ~ 8;g
~ -a t;: ~

~ 't;t " ~ "~1& ~ ~ ~ 8 6
.., Q) tC' lCI' 0' ..."Q Po ' U

..g.d 1 .2 0' ~ ~ ] Q) 0 ~ !tJ
3 ~ ~ cre: .0 Po 5

= § ~ Ic;- ~ i ~ I .s ;g ~ ~ a
f/) lob ~ I6'J Q) ~ bI) ~ .d ~ ~

.- Q) .. - ~ 0 ~ f/) tU
~ Q) ~ ..- .d = " ;:;.d'- Po

:3 P"
t 'rv 0 ~ "Q f/) ~ 5 "Q ..g ~ ttf; '0 g ~ ~ ~

~ ~ ~ I ~ ~ i « ~ itr" ~ ~ ~ .~ ~

;e: ~g ~
0-
M

, ...

~ M

! \0 \O"Q "Q

g.s~~ °i~~~ ;: i
~ ~~~~~ ~1~ 1 ~ ~ l

~ I ~ .; ~ ~ ~ , -8 ~ Iv

- ~ u ; U ~ ~ ~- Q) ~
5 ~ ~ ~ ~ ~ -:S ~: 'J~ --
'~ II $' Pt; ~ ~ ~ 1& .'§ '(";i"' e 1\1 ~ i~ ~"Q 0 bI)~ ~ '8 +;3 ~ ~
~ ~ ~ bI) .

, ~ i ~ fC: ~ .:!::;., ~ -t~ \6 .~

~ $' ~ :=~ ~ re:: i _1M g ~ 1\ ~ g ~
f/) .5 1\

t '" "Q q x II) Ac. Co) '" 'Q) " ~
~ U 0 tU'~ tU Q.,.d 0
Q) ~ M ~ - ~+\D
~"8 8:~~ ~ 'gi l:s -g 8 'g ~ tUto')'"
e ~ ~ ,eo ~", - -'" ~.- fC: Mo 1\

,- -f/)J~'" '/I ". ~ -.>< '/1- 0 M ~ " i C4=i eo .~ 5 ?p. e 'g. <5::§ I Q) ~ '- 5 ~

g: ~ '.g .s .~ 'tt: !! I ~" Colt ~ ~ ~ ~\t '.g

~ 5 ~ .Q) :g. P5 ~ ~ 8 ~ 1\ i- ~ ~ 1\ t;: ~
.d M f/) =5 0 ~ 1 ~ Q) ~ ~ Q) f/) It& " ~ tC' ~. ..E 0 ~ ~ + ~ I'£; ~ ~ ' Q., .~ ~f/) (/iIC/ ~ f"Q f/) U ...00 ~ "; ~ ~ ~ ,.:g Q. >- U 5?0 ~ " Q)
,..J 0 = tU~ - u- Q)...~

'... ,"'- 0 ~
U \I 1 I ~ ~ Po Po "Qo ~ i -5u ~ 0&1 '" ~ ~ = Q. f/) '.=~~ ~ ~ ?p.~~~ ~ ~~ ~ ~ ;e:

tU 0-
- M

tU ...- M

"-;t



'f

i 15 1C ~ ~.9 ~ ~ ~ ~ ~ ~ ~QJ:I:. .";:

~ cn ) ..p to=- - ... Co-.i ~ ~ - ., ~ tItIJ:I o'~ C '01 ~ cn.
loot ~ 0 i - ~ cB QJ .";: >- ~ :-

I:t; ~ N cn "'" tItIJ:I ~ ~ Co-. 'E"Zi ~
t9~ ~- ~: QJ QJ 0 0 1-0 0

... ... cn ~ 1-0 ~ QJ 1-0
tIC! ~ i : 6, Po i ~ .~ Q 5 :5 ~ ~
~ QJ ~ .0 0 ~ t ~ cn 0 QJ- E ~ QJ 0"'" ... ~ .s o.c -:5

~ * 't ~] oS ~ 't ~ 0 ] ... ~ * Co-.

'12r t: ~ Co-."'~ 0 ~ ~ ~ ~ 0
Iv ~ 0 0 0 ~ ~ - tIC! o~ 'Q) Co-. QJ ...

~ 0 ~ QJ :3 - t--o: 10" $?; -< ~ 0 .0 ... :3
. 0 v. Q 0' I\T '" 0 ~ 0

; 1 ~ ~ i .~ E )~ ~ ~ ~ ~ ~ ~ ~ i ~ .

rc f1:r ~ -:5 .a 16 I ~ ~ >- QJ ~ ... '8 ~ QJ

8 j ~ ~ <0 .8 ~ ti': ~ ~ ~ ~ ~ .~ ~ ~ .~ ~
0, ~ .E ~ ~ 0 ~ 'fp: ~ S' QJ .0 ~ ~ ~ ~ ~8 ~ 'liE ~ 1-0 '3 ~ W 0 .0 QJ ~ .~ 0 Co-. QJ

o'
~ i QJ -~ ,g e i ~<fT: ~ ~ s] ~'Q) -= 0 *

c() ~ ~. cn ~ ~ tJiCi ~ ~ ~ t:) ~ QJ ~ r--~ C+;o "".p !t3 QJ ~ cn 0 ~ ~ ...
~ 0 Q cn ~ ~ cn e 1-0 QJ ~~ CoO - -:5 ~ .! cB tf6 ~ ~ 8 e .P:. .";: ~ ~ QJ cn

~ i ~ re .~ QJ ~ ~ ;: QJ "Zi ~ QJ :I:. .c ~
16 ~ ~ ~ ~ .;f::, ~ Iv ~ i ~ ] ~ .s ~ ...:: c-:::: ~ -3

1:1"
i ~. ~ Q cn Q ;> 0 0 a

cn :3 ~' 0 ) ~ QJ QJ QJ 3

ttr 10;; ~] ~ S ~ 8, - ~ <f[ e ~ ~ .~.~:g Q

>< Itr '~< >. ~ >.. U") tItIJ:I ltr g -< ;.:= 1-0 ~ ~ ~ g
;;::a- - ~

, '

Co-. ~

~ ,,; ~ 1C, ~ 1 8~ ~ 1 g ~ 1 i .~ 1
'@:tt!:: , fAif:I ~ ~8"'" ~ fAif:I ~o t ~... 'jiC; ~ ; ~ ~ 5 ~ ~ ~ ~ ('-. .j ~

* ~ ~ ~ ~ ~ >'.?;o tV ~ 0, ~,QJ oJ
~ .0 Co-. \Q - - ~ ~ 0 >

~ f1:r 'I:ci e :o~... ~ <0 ~ ~ fAif:I t ~ I :5~ :; 'y1 ,16 1 ~ £ 5 ~ ~ 'g.: $ - °!t3 ~
;;fe" 5 ~ fAif:I ~ 5 GJ.

,1 f ;';r; ~ ~ i .s.g t~, 'fg: t;:. i ~ .fa ~. Jg: t >- .~ ~ ~ § U") ~ ~ Js: ~ ~ ~ ~~ I/") ~ ~ ... &. ttf; ~ 5 \Q 5
1 4 ~ 8 ; ~ g ~ 'fg: 'ti ~ i tE ~ ':E .§ ~
o~ I: ~ e a ~ Q 0 Iv ~ 0' g ~* 0 Iv I? 0 0 QJ ~ ~ ~ :3 QJ ... cn

0, 0 ~ >- ~. ~:5 ,g \Q .~ .5I ~ g ~ ~ ~ ~ ~ ~ ~ ~ ~ 0, ~ 1C ~.5 -fi* 0, U") ~ 0 ~ ~ r-.. u \6 \6 :5 I ] ~ ~
~ l2: ~ .r) . 5 ~ . ~ ~ c:i t1\ICI {/I:3 Co-.

~ ~ :w ~ ~ ~ g~ ] "'ij !:: ~ 1 ~ 'fg: ~ ~ M

~ 1 ~ « <0 ;g g~ ~ .~ ~ g g '&= 'fg: ~ '8. ~ .::w~ ... g N QJ Co-. ~ 0 0 CoO~ ~..g -:5

~ ~ ~ ~ ~ :g g ~ -:; ~ .s g: ~ ~ ~ ~ ~ 'fU' ~ .8~ ~ ~ $ '* .( .r) <0 .5 e .~ U") U") ~ fC:: to- "U ~
'-' C\

e., ~...



~

i
J

--- ~

~ ~ q;T ~ ~ ~ ~ 5,20,000 ~ 1:J:?i:fi

t ~ ~ ~ -;ifrq;r 12 ~ -3Wm tl ~

-;:1fra:;r ~ 'cfi ~ ~ ~ q;T ~ ~ ~ -{t ~ ~
. 'cfi~~~~~~~tl~~~

~ ft{tf)' 50,000 m t I ';fq- ~ ~ ~ ~ ~

-{t 25% ~ ~ ~ ~ t I ~ ~ 7% ~ ~

-{t ~ t m ~ ~ ~~ ~ -{t ~ ~ 'flfff

~ \3TWT ~ '{ift '\jf1';ft ~ I

,-

.

3139 20 8400

"" Wc:;c ,

, -



~~".c~~~

t

..
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. Sl. No. of Ques. Paper: 3140 IC

Unique Paper Code: 22411403
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(Write your Roll No. on the top immediately

on receipt ofthir question papa)

N OTE:o Answers may be writte~ either in English or in 0
Hindi; but the same medium should be used
throughout the paper.
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~~I

Attempt all questions. Answers should

be brief and all parts ola question
.be an,\'wered together.
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. ""CI~ ~1~1(.11\Jf1 \l:Cfi ~ ~ i:'fIT ~61~c11 ~ ~ "RR

~ C;f;) ~~ ~ ," ~ 31rf1 m1:l"(f ~? "CI~ GI~I(:1I\Jf1

~ ~~-m ~1-i~1~~ I 6

Or(~
Compare client-server computing architecture with
peer-to-peer computing architecture.

peer-to-peer computing architecture ~ m~ client-

server computing architecture,q;1 ~ i:'fITm I 6

.
" 4. What do you mean by a database system? How is it .

different from traditional file system?

.sIGI~~ ~ ~ 31Jq, ~ ~ ~? ~1(~Ft~ ~
:srum;ft ~ ~ ~ f~ t ? 6

0 Or(~

following types

(a) One-to-one

(b) One-to-many

(c)

Rt;T ~~ ~ "r"'~I(.1I~c1 ~
~~:-

(a) ~~-~ (dne-to-one)

(b) ~~-a:r;rq; (One-to-many)

(c) ~~-~ (Many-to-many).
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NOTE:- Answers may be written either in English or in
Hindi; but the same medium should be used
throughout the paper.
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'c
~

~ Attempt all questions. All questions cony
i
,.' equal marks mentioned alongside.

fq;;fft. ~ m ci; ~ G't~ I ~sft m c};-
3tCI; ~ 'I. I 3th- ~ 3t{iii-a j I

1. .. An idea can turn to dust or magic depending on the

talent that rubs against it." Comment. State the
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(b) What is business idea? Describe the various
. sources of business ideas.

0(.f1~~11~ct1 ~ (~~) ~ t1? 0(.f1~~11~ct1

fq'i:ffi: ~ fqf~ m ~ ~ ~ I 7.5

Or(~
(a) Distinguish between an internal growth strategy

and external growth strategy.

~"{Cfi ~ "{Ur;ftfu ~ ~ ~ "(Ur;ftfu if

a:Rr~ ~ I 7.5

(b) What is fixed capital? Discuss the factors that
influence the amount of fixed capital structure
required by an entrepreneur.

~ 1~ ~ t1? ~ ~ ~ ffiit 311~~~ct1

~ 1~ ~ q;) ~tqTfq"(f ~ ~ ~ ~

fq~~1 7.5

5. What is a feasibility report? What are its contents?
Also state its benefits.

0(.f~61~dl ftq)i ~ m-m t1? ~ I~~~~T.JI ~ m-m

t1? ~ ~'T ~ ~ I 15

Or(~
What is a business plan? Explain the guidelines that
should be followed while preparing a business plan.

~~~I~ ~ ~ m-m t1? 0(.f~~1~ ~ m ~
~ 311YI~-1 ~".:3fR ~ Rm-~ q;) ~~ I .

15
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. All questions are compulsory.
,

I, ; .' ,) '!

"'c ': I. (a) Describe all the subrings of the ring of integers. 6Y2

l'" {b) Let m andnbe positive integers and let k be ;

..fJ least common multiple of m and n. Show that

I"
;/"1 mZ (:') nZ = kZ. 6Y2

:j. j .
! (c) Show that: 6Y2
j :

" Z3[x]/< x2 + x + 1 > is not a field. .

. "-
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(b) Let V and W be fi!1ite-dimensional vector spaces with

linear. Then T is invertible if and only if [T¥

. Furthermore, [T-1]~= ([TJ~ )-1; 6 '

(c) Let A = (~ :) and B = {(~}(~)} be an ordered

. basis ofR2. Find ,[LAJr, and also .find an invertible matrix

Q such that [LAJr, = Q-l AQ,

6

'-
2252 4
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Systems and related
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Instructions for Candidates:

(a) Write your Roll No. on the top immediately
; on receipt of this question paper.
I (b) This question paper has six questions in

all.

(~) All questions are compulsory.

Unit - 1 (CAS)

Note: Ti1,e answers should be written in only one
of the CAS: Maximal Mathematical Maple or
any other.
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(c) W ri te the commands in R for the following:. '

(i) Put the following values into a variable

d:

3,5,7,3,2,6,8,5,6,9,4,5,7,3,4.

(ii) Find mean of d.

(iii) Find the largest value in d.

(iv) Find variance of d.

8 3,100

,
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Instructions for Candidates:

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

(b) Attempt aiz questions in all, selecting
three from each Section.

Section-A

1. (a) Defme unbiasedness and consistency of an
estimator. Let Xl, ~,..., Xn be a random

sample from N(~ e) distribution. Suggest

two estimators of e based on this random
sample such that the first is consistent but
not unbiased and the second is both unbiased
and consistent. 6.5

P.T.O.
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