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(For the candidates admitted from 2019-2020 onwards)
B.Sc DEGREE EXAMINATION, NOVEMBER 2020.
First/Third Semester
Mathematics
Allied - MATHEMATICAL STATISTICS
Time : Three hours Maximum : 75 marks

PART A — (15 x 1 = 15 marks)
Answer ALL questions.

1. Let X be a random variable. Its distribution
function F, (x) is

(a) p(X<x) b) p(X>x)

© ple<X<wo) d p0<X<x)

X eramm presrLib rluder Lreudd sy F, (x) ereniig
(@) plX=x) () p(X>x)

(@) p(x<X£oo) (rr) p(O<X£x)



Let X be a discrete random variable with
probability mass function p(x), then

(@ Zplx)=w (b) px)=1
(© Zpx)=0 d = p(x):%

X eramugl @@ sallss wrhl wLHHD  FeELW
Blapss6| Seawto gy p(x) <permed

(1) Zp(x)=00 (=) Zplx)=1

(8) Zp)=0 () zp(x):%

Let (x,y) be two jointly distributed random
variables. The marginal density function of X is

o0

@ [+ y)dx

—00

®)  [+(x y)dy

—00

(c) IT+(x, y)dx dy

o0

(d) I+ (x, y) dx T+ (x, y) dy

—00

2 S.No. 2657



(x,y) TETLG @QEnamThS LITeUaevd GlameuTi_ [meuri_Ld

rdls6r LHMID X 6T 6 AL TS STTLTETS)

(@) [+, y)dx

@) [[+ y)dx dy

—00

0 0

(@ [+ y)dx [ [+(x ) dy

—00

V(C)= , where C is a constant
(@ ¢ o)

¢ O (d) none of these
V(C)= , C omrhled

(1) ¢ (<) ¢

@) O () ergiallerenad

The mean and variance of a binomial distribution
are 4, 2 respectively. Then the value of q is

1 1
(a) Z (b) E
1
(c) 3 (d 8
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e FmmULL ureusdles gpmafl wHmIDd wrmur@&er
wpenCGw 4 HmID 2 e, q S

() 7 N
@ - (m) 8
3
In distribution, mean and
variance are equal
(a) Poisson (b) Binomial
(¢c) Normal (d) none of these

ugeuedled gpmafl wHmID  wrmur
FLOLDTS 2_GT6Ng)

(=) umigmen (<) FmoItyY
(@) Queplome (F)  @aneu ergia|ulerane

The standard normal distribution is represented
by

(a) N(0,0) ®) N(,1)

© N(,0) @ N 1)

saflss  @uebleneols  LFeuererg  bemeuHLomm)
@M&sLLHSDS

(=) N(0,0) (<) N(©,1)

(@) N(0) (w) N(,1)
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For a normal distribution, quartile deviation,
mean deviation, standard deviation are in the
ratio

4 2 2 4
—:=:1 b) =:-=:1

(a) 53 (b) 35
4 2 1 4
1:—:= d =:1:—=
(c) =3 (d) 5 =

@uevblepavls LiFeueileh Emreviomen ele&EsLD, dnl (h Frmaifl
cllewdsbd, Hmb S L elosshisafler cildlgoreag)

4.2, 2.4,
(=) =3 () 371
4 2 I
@) 1:7:3 (M) 51z

Let x; ~N(y1, 012), Xy ~ N\, 022) and x; and x,
are independent random variable, then the
distribution of x; +x, is

(a) N(/ﬁ + ,u2,0'12 - 0'22)

() N(,Lﬁ !y, 0'12 /0'22)

(c) N(ﬂ1+ﬂ2’0'12+(722)

@ Ny -, 07 + 0,2
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10.

11.

X, LOHMID X, eTerm  @peawr() STTUHD  FTERTLLD
rdlgefler Lreueser x1~N(,ul,0'12), xo~N 2,0'22)

GTGITMITED X; + Xy 60T LITEUGOTENS)
() N(/u1+,uz,012—022)
(<) N(,u1 ! s, 0'12 /0'22)

(@) N(,u1+/12,0'12+c722)

(FF) N(/ll_ﬂga 0'12 + 022)

If the price of a commodity increase, its sales

decreases. It indicates correlation
(a) Positive (b) Negative

(¢ No (d) None of these

@@ Qurmeiler elene FswrEb CuUTLg, ST
cflpueen Gepdlng. Qs @LOne
(<o) Gpir (<) el

(@) Gevene (rF)  ergla|lebeney

The range for correlation coefficient is

(a) O<r<+1 (b) -1<r<+1

(0 r=0 (d -1<r<0

U (Hmayd Qapeier cigs

(=) O<r<+1 (<) —1<r<+1

(@) r=0 () —1<r<0
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12.

13.

If b, and b, are two regression coefficients, then

r=

@ b, b, OREN R

() = (d) bxy byx

b, womib b, Qrar® el Hnels AHESET erammmed,

(é{) bxy byx (@CJD) i\/bxy byx
(z@) — (IT) bxy byx

The normal equation for fitting y = a+bx 1is
(a) Zy=na+bZx, Zxy=aZx + bXx*

(b) Zy’=aZx+bZx?, Tx’y’=aZx+bZx?
() Zy=na+bZx Zx’y=aXx +bZx’

(d) none of these

Yy = a+bx QuUTmSGISHSTET QWG FLOGTLIT(HEHET
(@) Zy=na+bix,Xxy=aZx + bXx’

(<) Zy’=aZx+bix’,Tx”y*=aZx+bZx’

(@) XZy=na+bXx Yx’y=aXx +bTx?

(F)  ergleyLilebenad
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14.

15.

16.

To fit y=a+bx+cx®, there are
normal equations

(a) 4 b)) 2
(¢ 1 (d 3

y=a+bx+cx®  QurmESIISHE

@werr FL6TLIT(HSET 2 6Terest

(o) 4 () 2

@ 1 () 3
Exponential curve is given by

(a) y=ab” (b) y=a+bx

() y=a+bx+cx? (d) none of these

SHEGS GD CUMETELETIITETS)
(=1) y=ab" (<) y=a+bx
(@) y=a+bx+cx’ (FF)  ergeydldena

PART B — (2 x 5 =10 marks)

Answer any TWO questions out of five.

Given the following bivariate. Probability
distribution, obtain

(a) Marginal distributions of x and y

(b) Conditional distribution of x given y=2

8 S.No. 2657



17.

18.

19.

20.

etraumid @enanThs Hlshss6] LITeuI&S,

(=) x, y &1 Ul LFeuEET

(=) y=2 creammmed X 61 HlLBHSEET LITELED &HTeuTs:.

X -1 0 1
Y
0 1/15 2/15 1/15
1 3/15 2/15 1/15
2 2/15 1/15 2/15

State and prove the additive property of Poisson
distribution.

LML Te LFeuewSSler sl (HriueammenL blemLal.
Define F variate. Give f(F).

F orlenw euenrwumsg, f(F) Qar(.

Give two regression equations. State it
applications.

@Qrem® Gsriys Cerhesemer Csr@H. Sjeumbler
LETUT(H&SEnET Fam).

Explain the method of fitting y=a+bx +cx”.
y=a+bx+cx® QUImSSID Wermew 696TéE:s.
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PART C — (5 x 10 = 50 marks)

Answer ALL questions.

21. (a) Let X be a continuous random variable with
following probability density function.

f(x) =ax, 0<x<1
=q,1<x <2
=—ax+3a, 2<x<3

= 0 elsewhere
Find the following
(i) a (i) p(x<1.5).

X eramm @Qari wrdlufler Hlespsse | LTSS s
&G sl (Hererg

f(x) =ax, 0<x<1
=q,1<x <2
=—ax+3a,2<x<3

= 0 elsewhere
Y6 (meLaTeLHEND HTEHTd
(i) a (i) p(x<1.5).
Or
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(b)

The joint probability density function of

(x, y) is given below.

f(x, y) =2; 0<x<1, 0<y<x
=0 otherwise

(1) Find marginal density functions of

x and y.
(i) Find f£,,,(x/y) and f,, (y/x).

(x, y) wrilselar Qeanbs Hebsse oiisd
gy &G sriul_(Hererg

f(x, y) =2; 0<x<1, O<y<x
=0 G QL rmsafled

(1) x wpmbd y wrdlseller e LTSS

FTTL|SENET HIT 60T

) £, @/y) oopd £, (y/x) srars.
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22.

(a)

(b)

(1) State and prove multiplication theorem
on expectation.

(1) State the properties of moment
generating function.

(1)  erdrurissellen Qu@mss CoHmsamg Fa
Blep

(1)  HmuySmen 2 (HEUTSGLD grmieor
GTBISHENET Fafl).

Or
For Dbinomial distribution, derive the
following

d
My oy = pq{nr Mg+ ﬂr}

dp

FoItL UFeug&E Wemeumeuans Hlmies.

du,
Uy =DPQ|NT e o+ .

dp
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23. (a) Derive (i) Mode (1)) median of normal
distribution.

@uidblenevL ugeuedest (1) L0 (11)
@enL_blenevsaner s(madl.

Or

(b) Derive the moment generating function of
normal distribution.

@uevblenals LiFeuedlen SHLULIFMET 2 (Heums@LD
griener smell.

24. (a) Compute Karl Pearson correlation coefficient
for the following data:

emeupd  HNUTRISERSGE@ — &Tied  wiTgefler
R (Hme 50 &(1p STams.
x: 10 14 15 28 35 48

y: 74 61 50 54 43 26

Or

(b) For the following data, compute regression
equation y on x.

Gemeumpd  aflurmisEpsE y o Coorer X
QarLiys Carh srewrs.

x 1 3 5 7 9

y: 15 18 21 23 22
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25. (a) Fit a straight line y=a+bx to the following
data

Getreumd eNLpmBIsEREE y=a+bx FwemumrenL
Qarewr Cpr CarleL GUTHSSISH

xx 1 2 3 4 6 8

y: 24 3 36 4 5 6

Or
(b) Fit y=ab" to the following data:
esreu(mLd elluTmisERsEE ¥y=ab” Qumhss)s
x: 1 2 3 4 5 6 7 8
y: 1 1.2 1.8 25 36 4.7 6.6 9.1
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