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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
June, 2022

ELECTIVE COURSE : MATHEMATICS
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Question no. 7 is compulsory. Attempt any four
questions from questions no. 1 to 6. Use of
calculators is not allowed. All the symbols have

their usual meaning.

1. (a) Consider the exponential distribution

whose probability distribution :
fx) =0e 9%, 6>0, x>0

Obtain the maximum likelihood estimator
for 0. 4

(b) For the given distribution function :
0; if x<1

Fx) = 1.
1-—; if x>1
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(c)

2. (a)

(b)

MTE-11

Sketch the graph of F and compute :
@) P[—1<Xg§}
2 2

(i) P[0 <X <2]
(i11) P[X = 4]

A committee of four has to be formed from
among 3 economists, 4  engineers,
2 statisticians and 1 doctor. What is the
probability that each of the four professions
is represented on the committee ?

For some bivariate data, the following
results were obtained :

Mean value of variable X = 532 and of
Y = 39:5. Regression coefficient of Y on
X=-15and Xon Y = - 0-38. What should
be the most likely value of X when Y = 50 ?
Also, find the -coefficient of correlation
between the variables.

In a bolt factory, machines A, B and C
manufacture respectively 25%, 35% and 40%
of the total output. Of their output,
respectively 5%, 4% and 2% are known to be
defective. A bolt is picked up at random and
is found to be defective. Find the probability
that it is produced by

(1) machine B.

(1) machine A.



3.

(a)

(b)

MTE-11

The following table gives the number of
road accidents in a city that occurred

during different days of a week.

Day No. of Accidents
Monday 14
Tuesday 15

Wednesday 8
Thursday 20
Friday 11
Saturday 9
Sunday 14

Test whether the accidents are uniformly
distributed over the week at 5% level of
.. . 2 1p.

significance. [Given that y 00L6 = 16-81,

2 _1g
X5 6 = 12:92] 6

The joint probability distribution of random
variables X and Y is given in the following
table :

Y
1 2
X 3
1 L 0 L
12 18
9 1 1 1
6 9 4
1 2
3 0 — —
5 15
(i) Find marginal distributions of X and Y.
(i) Find PIX +Y > 5]. 4
3 P.T.O.



4. (a)

(b)

5. (a)

(b)

MTE-11

Construct a frequency distribution of the
marks obtained by 25 students in statistics
as given below. [Take the first class interval
as 10 — 20]

42 65 63 47 58 20 42 55 15 52 40 55 46
35 50 42 75 49 35 30 65 75 65 26 12

Also, draw the histogram.

An incomplete distribution is given below :

Class Frequency
0-10 10
10 - 20 20
20 - 30 ?
30 -40 40
40 - 50 ?
50 — 60 25
60— 70 15
Total 170

Find out missing frequencies if median value
is 35.

Use Chebyshev’s inequality to obtain the
lower bound for P[-1<X<9], if the
EX) = 4 and E(X?) = 20.

If X is a normal variate with mean 30 and
standard deviation 4, then find :

(i) P[26 <X < 40]

(i) P(|X-30| <5]

[You may like to wuse the values
0(2) = 0-9772, o(2:5) = 0-9938]
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(c)

6. (a)

(b)

(c)

MTE-11

A random variable X takes values — 1, 0, 2
and 3 with probabilities 0-27, 0-12, 0-26
and 0-35, respectively. Show that
EX+1) -EX)=1. 3

If the probability that an individual suffers
from a bad reaction by an injection of given
serum is 0-002, determine the probability
that out of 500 individuals :

(i) exactly 3, and
(1) more than 1

individuals suffer from bad reaction. 3

Let X3, Xo, ..., X, be a random sample from a
distribution whose p.m.f. is given by :

—AA X
PX=x]= & *

;x=0,1,2 ... n.

n
Show that X = 1 ZXi is unbiased for .. 3
n
i=1

Let X; be a random sample of size 1 from a
population with p.d.f.

f(x) =0e 9% x>0,0>0.
Obtain critical region of size o for testing

HO 0= 60 against H]_ 0= 91 (61 > 60) 4

5 P.T.O.



7. Which of the following statements are true

or false ? Give reasons for your answer.

(a) IfH: o2 > 2, where o2 is the variance of a

normal population with mean zero, then the

hypothesis is simple.

(b) IfX, a random variable, follows t-distribution
with 5 degrees of freedom, then Y = X2 has
the F distribution with 1 and 25 degrees of

freedom.

(¢) The distribution :

X 1 2 3 4
o | = | = | & |z
16 16 4 2

represents a probability

random variable X.

distribution of a

(d If X and Y are two independent binomial

variates with parameters (n;, p) and (ny, p)

respectively, then X + Y is a binomial variate

with parameters (n; + ny, 2p).

(e) The point of intersection of ‘less than’ ogive

and ‘more than’ ogive is mean.

MTE-11
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. A.8.-11

TTceh IUTF RTASHA
(A AR)

AT gae
I, 2022

Ufedeh UTGHhHH : TTUTa
TH.E.3.-11 : TTARAT 3R FifeTeh
oY : 2 que S7feIBaT 37 : 50
(TRt : 70% )
FZ: Y74 7 HAIEE 1357 T 1867 T s an

Fo7l & I FT | Fopoicd] BT FAIT FA FH
sgHla TgT 8 | Tt gFal & 3797 g 379 &/

1. (%) U IEMEHR Fe Thiiag Tgeht JTfehar sed
Frafafea 2 -

flx) =0e9%, 6>0, x>0
0 & fau srfreraw Gwifadr afercdss UTed

SHIRTT | 4
(@) ffefad sied wer o fou
0; ?Ilﬁ x<1
Foo = 1—i; Elﬁ x>1

X2
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F =1 1% Eif=e 3R fFefefed sma i

@) P[—%d{sa

(i) P[0 <X < 2]
(iii) P[X = 4]

3 AR, 4 TSR, 2 GifeTghifag 3
1S 0§ ¥ 4 H ws wfufd s 8 | 98
et @1 3 foh TR 9@l § W YA ol
veg |igfa § 8 ?

v g el & fau, fafafea afom
‘SITLT'T%FQTI'Q:

T X T AT AH = 53-2 3 = Y 1 A1eT
AH = 39-5. X W Y T THIAV T = — 15
I Y W X H A9V TH = — 0-38.
Y = 50 % fotw X &1 SAfereham ganfaran 9= =
BT AT ? =1 < o9 dggey uneh ot [
HIT |

Teh dice sHH h Baell 4, fiF 7xfd A, B 3R
C UY: FA UG I 25%, 35% IR 40%
3IcUTET Ll B | IcqTed § | ShUN: 5%, 4% 3T
2%37‘%@“3% | Ush dlcd e'Ilfg'fiiﬁllﬂzﬂ\ﬂldl
2 3N WUd AT I ® | 98 Wiikehdl {4

shifse 6 a8 siee Ffaiag mefiq @ a7 2 -
(i) weH B
(i) #SMH A
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3. (F) TH THTE & JF-FT i 0 T W H BN
Tt TS gl hl TEAl (HHfaIRad qricrsht

ERUKIER S
feT GHESA B G
e 14
A 15
FYAR 8
EESIREIN 20
IhAR 11
RIECIES 9
Tfear 14

5% |eehdl TR W wler Hifg 6 gHed
gare H UheHH dfed & | (g mm g o

2 _1a. 2 _10.
Xoor g = 1681 4g o0 o =12 92 ] 6
(@) Igfeas T X IR Y & GIH Jehdl §ed
fafafaa 2
Y
1 2 3
X
1 1 0 1
12 18
9 1 1 1
6 9 4
3 0 1 2
5 15
() X3 Y % HHq g4 719 hifvw |
(i) PX +Y > 5] Jd hifST | 4
9 P.T.O.
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4. (F) = fou T oferdh fowa & 25 foenfd g
Ut 3l % (U UIRehdT sed faflan |
[Jem ot T 10 — 20 Sife)
42 65 63 47 58 20 42 55 15 52 40 55 46
35 50 42 75 49 35 30 65 75 65 26 12

afrra-faa oft ST | 4
(@) T gy Fea Ffafea # -

g7t FRIRAT

0-10 10

10 — 20 20

20 - 30 ?

30 — 40 40

40 - 50 ?

50 — 60 25

60 — 70 15
Fa 170

I TRARAT F1d ShIfC AT ATEAh AH 358 | 6

5. (%) I EX)=4 3N EX>? = 20 ? @ <G
JfHRT HT JAT b Pl-1 < X < 9] 1 =

gfey feRrfare | 3
(@) afg X, are 30 3R A= faaed 4 9ra JE@m=
= 7, d efafaa sma i . 4

(i) P[26 <X < 40]

(i) P(|X—30]| < 5]

[39 = AF o Y W Hhd @
o(2) = 0-9772, 6(2-5) = 0-9938]
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()

6. (h)
(@)
()
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TH Agfss = X HI AF —1, 0, 2 IR 3%
fore wiRRreRamd seAsT: 0-27, 0-12, 0-26 3 0-35
IR P EX+1D-EX) =128 | 3

afg Tk A SoERH % o ¥ g8 T fafse
g forell =af o difsa g9 61 TilResar 0-002
7, @ 500 FReal # ¥ feAfafea & fau
TiRreRar 3Ta hifre 3

() 3 3 difea @ 3ix
Gi) 19 3rferes difeq & |

e e 6 Xy, Xy, ... X, T &4 & Th
RIS gfaest B, @ p.m.f. FefaRad
2

—An X
PX=x]= & *

X

;x=0,1,2...n.
1 n
RURIRED )‘(:HZXi, L & foro

i=1

SR 2 | 3

HH ST foh X, T |wlE ¥ form e 1
H  Ages  Afdem  § M padf.
f(x)=0e= %% x>0, 0>0 7 |

IReheAT Hyy : 0 = 0, foeg H; : 0= 0, (0, > 6,)
& Teur & U AR o T HIAE 9Y
FrepTierT. | 4

11 P.T.O.



7. T=fafes 0 @ S8 $9 gz & 99T HHAF
G ? YT I oh I HIoT A | 5%2=10
(%) I H: 02> 27, & o2 Th HIA I dTefl

JHHTT THE T TE0T B, a1 RehedT ETURT
il

(@) 9 X T Agfas =/, WA HiE 5 A

t-aed B, @ Y = X2 T hife 1 3N 25 Ireln

F-§e g |
(1) WA
X 1 2 3 4
o | = | > 2|1
16 16 4 2
FTgTo®h I X 1 Toh TTRIHAT 5 7 |

(7)) ¥q X 3 Y %M (n;, p) AR (ny, p)
Ireid Tt & Ead fgue =X B, @ X + Y I
(n1+n2,2p)wm?|'{iﬁ"ﬂl

() @ AfU® qRO 3R G HA RO 1 Aldesed
forg e et 2 |
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