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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2023
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 7 is compulsory.

(it) Attempt any four questions from
Question Nos. 1 to 6.

(iti) Symbols have their usual meanings.
(iv) Use of calculator is not allowed.

1. (a) The life of the bulbs produced by two

companies A and B are given below :

Lﬁ?fit(};r?f Company A | Company B
hundred (No. of (No. of
hours) bulbs) bulbs)
5—7 3 3
7—9 8 15
9—11 25 20
11—13 10 10
13—15 4 2
Total 50 50

P.T.O.
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Which company’s bulbs have more average
life from the point of view of length of
life ? 5
An urn contains 2 red, 3 black and 5 white
balls. If 3 balls are drawn at random
without replacement, find the probabilities
that : 2

(1) all 3 balls are black.
(1) two balls are red and one ball is black.

If random wvariable X has binomial
distribution with mean 4 and variance 1,
find P[X <1]. 3

If a random variable X has mean 4 and
variance 9 and another independent
random variable Y has mean — 2 and

variance 5, then find : 4
G E@X+Y-5)

(1)) Var(2X+Y -5)

If a random variable has the following
density function :

—2X. >
F(x) = 2<%, x>0
0O; Xx<0



(a)

(b)

(c)

(a)
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then find :
(i) mean (n) and variance (c2) of X,
i) P X-plz]]

(111) Use Chebyshev’s inequality to obtain
an upper bound of P[| X —pu|>1] and
compare with the result obtained in
part (ii) (given =3 = 0.0498). 6

Let X, X5,.....X, be a random sample from
a Poisson distribution with parameter i.

Find an estimator of A using : 6

(1) the method of moments
(i1) the method of maximum likelihood.

If the variance of a Poisson distribution is
6, find the probability P(X > 2). 2
State the conditions under which binomial

distribution tends to Poisson distribution. 2

A preparation of insulin was being studied
to determine its effect on reducing the
blood-sugar level in rats. Five rats were

injected with different dosages. Reductions

P.T.O.



(b)

(c)
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in their blood-sugar levels are given in the

following table : 6
Dosage Reduction in
(x) blood sugar (y)
20 30
25 25
25 40
30 35
40 50

(1) Identify the dependent and

independent variables.
(i1) Find the regression line of y on x.

The probability that a candidate will pass
an examination 1is 0.70. Find the
probability that she will pass the

examination at the third attempt. 2

If 3 books are selected at random from a
shelf containing 5 novels, 3 books of poems
and a dictionary, what is the probability
that 2 novels and 1 book of poems are

selected ? 2




5.

(a)
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If the marks of students in a subject are
normally distributed with mean 79 and
variance 25, then find how many students
in a class of 200 receive marks : 4

(i) between 75 and 82 ?
(11) more than 82 ?

[Given ¢(0.6) = 0.7257, $(0.8) = 0.7881]

(b) Suppose X is a gamma random variable
with parameters o and L. If E(X) = 2 and
Var (X) = 4, then find o and A. 2
(¢c) For the following joint probability
distribution of (X,Y) : 4
Y
1 2 3
X
1 1/20 1/10 1/10
2 1/20 1/10 1/10
3 1/10 1/10 1/20
4 1/10 1/10 1/20

(1) Find marginal distribution of X.
(1) Find P[Y = 2| X = 4].

(i11) Examine whether two events X = 4
and Y = 2 are independent.

P.T.O.
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(a) Let X; be a random sample of size 1 from a

population with p.d.f. : 6

f(x, 0) :%exp(—gj;x >0,0>0.

Obtain best critical region of size o for
testing Hy : 6 = 6 against H; : 0 =06, > 0.

(b) The probability of hitting a target in any
attempt 1s 0.6. Find the probability that it

would be hit on the third attempt ? 4

Which of the following statements are true or
false ? Give a short proof or a counter example

in support of your answer : 5%2=10

(i) For two independent events A and B, if
PA) = 0.2 and PB) = 0.4, then
P(A ~B)=06.

(11) Frequency density of a class for any

distribution is the ratio of total frequency

to class width.
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(111) If correlation coefficient between X and Y
1s 0.62, then correlation coefficient between

5+ 6X and 7 —3Y will be 0.62.

(1v) The sufficient conditions for an estimator

(T,) to be a consistent estimator of 6 are
E(T,) > 6 as n —» o« and Var (T,) - o« and
n — oo.

(v) The mean deviation 1s least when

deviations are taken about the mean.

P.T.O.
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MTE-11
T 3UTTY ShiEishd (&S )
AT T
S, 2023

A1 : Aridehdar AT |ifeTent

gag ;2 Hyue TR dq 37 : 50

T : () 9 G 7 NfEd 2
(i) 9 W& 1 9 6 TH HE oW WA
TS|
(i) Teltent & 31ef wE=
(iv) AR HT TN HEH HT A TEl
.

. (F)T wwlE A R B gN faftd soai &

SiarehTel & Sfishe emfafEd € 5
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SHaehTeT Rt | STl A & B
olarg (Yehgl | (ST W | (S
e ) qE&) &)
5—17 3 3
7—9 8 15
9—11 25 20
11—13 10 10
13—15 4 2
el 50 50

SaThTd i g hl AH H @R A
Fifse for fFa wot & dcdl &1 WA
Sierehrer 3tferen 2l

(@)TH 9 § 2 o, 3 Hel IR 5 g6 g
g oAk da ¥ 3 W faw ufeemm @
fepTelt STt & o frefafed wifaear @
SIS : 2
G @it 3 W el €
(i) & I o AR TH W wred B

(M 3t & Ifwd RN X fgug de7 ¥ '
ST A1e 4 S TR 1 €, @ P[X < 1]
BT 3

P.T.O.
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2. (F)IR T IRFwF T X & A 4 R

WUT9%H?J|T@§H< TS Agfogeh =)
Y & WEH - 2 @R OGSO 5 ®
frafafea @ wifsT . 4

i) E(@X+Y-5)
(i) Var (2X +Y —5)
(@)Af Tk I_fwd =N &1 I Hod

frefafea € . 6

—2X-
F(x) = 7<% x>0
0; Xx<0

@ frfafea s wifs

() X& WEg (u) 3R T (62)

i) P X-p|z]]

(iii) FEIE AGHHBT  HT YAT  HH
P[| X —p|>1] &1 3UR 9R&Y fehRifay
dgq 9 (i) 9 W gRomE @ 39H!
Jor Fife) (ffam ® ¢ e® = 0.0498)
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3. (F)HEA ST T X, X,,...X, Th A =
o @ sed § faen T agfees ufagst
2| FrfafEa &1 W w5 A % SThaw
q HifSY 6
() et fafy
(i) sfereheA Feffera fafy

(@)afe T e §eT H YW 6§, al

Tifehdl P(X > 2) J1d hifaT] 2
(Md wfaqay fafay fs@ fgug deq, @ deq
* IR agal 2l 2

4, (F)IGfe F TH TR g FT eI el
% W YR | 38k Y9 B HH B D
faw fear wm W= 9@ w1 He
STETT-3TET | & TRl 3 W PR &
W A gE wH smfafed dfersr & < mR
T 6

P.T.O.
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T (x) o R A (y)
20 30
25 25
25 40
30 35
40 50

() T R TS =X ggE

() x W y I FGHIHIU @1 A HitaQ
(@)t Fefl & Tk qlan § 9%d s &
W 0.70 B 98 Wiuskhar @1 eRl %
Sl ahe W e IR § U gR? 2
(M) TF e, foEH 5 Afad, 3 wfadl @i
faed SR THF WSHW T, ¥ 3 fRae
A=A A TR TE WiEwar F €
2 o 3R Ueh wfedl i fram g4 T2

2

(F)Ak ws foenfola & % ymm= dfeq

e ®e 79 R WO 25 ®, dl
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200 foenfeai &t & wan ¥ fopan fomnfer

F AF 4

G 75 A8 ® A= T ?

(i) 82 § 3ifyer & ?

(e @ : #(0.6) = 0.7257, $(0.8) = 0.7881]
(@)HM ey ff X Th o 3R ) g=e e

T AEfese WX Bl AR OE(X) =2 3R

Var(X) =4 € @ o 3 A oM@ HieQ 2
() (X,Y) 1 HgE Wifehar sieq frfefaa @ :

4

1 1/20 1/10 1/10
2 1/20 1/10 1/10
3 1/10 1/10 1/20
4 1/10 1/10 1/20

() X1 HHd s A hifed|
(i) P[Y =2|X =4] ¥d IS

P.T.O.
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(iii) Sier HiSY foF & el X =4 3R

Y =2 AT &l
6. (E)f(x,e):%exp[—gj;x20,6>0 p.df i

THh A ¥ WY 1 & Th IR
gfagef X  @fSw Hy:e=0, faEs
H :0=0, >0, % TO&0 & faT 36N o
1 =4 Hifdeh T W SIS 6
(@)U @& ol fodt f 9a@ H 959 &l
WIHA 0.6 81 TG TR TIH HH W A
H1 95 &1 WAk = gRT 2 4

7. frefafed wei & @ ®H-9 %o ™ 3R
HH-T A T ? A IW D U H ThH Gfer
3uqfd a1 gias<re SN ¢ 5%2=10
() d @Ay g A R B & fou, Afg

P(A)=02 3  PB) =04 ©

P(A~B)=0.6 &I
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(i) fwdl s & fou e ol &1 TRaRA =\
el SREARAl 1 o Hl GEE & WY
I EiaT 2

(i) A X W Y ® o= GeEE TOE 0.62
2@ 5+6X 3R 7-3Y & dru WEEERY
UM 0.62 BRI

(iv) TH el (T,) & GTd Thah (0) BH
F1 T GE E(T,) >0 & n— o
AR Var (T,,)) > SId n—> oo 2

(v) WA faeed =gHAan ear © e foaeed

e & Uid: foran < el
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