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ELECTIVE COURSE : MATHEMATICS
MTE-11 : PROBABILITY AND STATISTICS

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

Note : Question no. 7 is compulsory. Answer any four
questions from questions no. 1 to 6. Use of
calculators is not allowed.

1. (a) Express in words the following events : 4

i (A;NA)YUA;NAUANAY
(1) A;NAUA3UAY
Gii) AJNA;NAzN A
(IV) Al U A2 U A3 U A4

(b) Differentiate between skewness and kurtosis.
For a positively skewed distribution, the
Pearson’s coefficient of skewness is 1. If the

standard deviation is 5, what will be the
value of third central moment mg ? 4
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(c)

2. (a)

(b)

(c)

Determine the constant C such that the
function f(x) = Cx%(1 — x)6, 0<x<1lisa
probability density function.

Given fix, y) =x e *9*D ; x> 0, y > 0. Find
the regression curve of Y on X and identify
it.

Let X; and Xy be a random sample
n
of size 2 and S2- 1 Z(Xi—)_()2. It
n
i=1

S%= C (X, — X,)?, what is the value of C ?

Two researchers adopted different sampling
techniques while investigating the same
group of students to find the number of
students falling in different intelligence
levels. The results are as follows :

No. of students in each level

Below Above

Researcher Average Total

Average Average

1 86 60 54 200

2 40 33 27 100

Total 126 93 81 300

MTE-11

At 5% level of significance, test whether
the sampling techniques adopted by the two
researchers are different.

(Given : at 5% level, the values of 2 for 2 d.f.
and 6 d.f. are 5-991 and 12-592 respectively)

2




3. (a) A and B are two students of MTE-11 and
the probabilitiés of their solving a problem
correctly are % and % respectively. The
probability of their making a common error
and getting the same answer is 5—;5 Find

the probability that their answer is correct. 3

(b) For the following frequency table, obtain the
relative frequencies and the cumulative

frequencies of the ‘more than’ type.

Distribution of 250 lamp bulbs in terms of
life (in hours)
Life (in hours) Frequency
499-5 - 649-5 -3
649-5 — 799-5 20
799-5 — 9495 40
949-5 — 1099-5 81
1099-5 — 1249-5 57
1249-5 - 1399-5 34
1399-5 — 1549-5 13
Total 250

Also, determine the number of bulbs having
a life of 1249-5 hours or less. 3
MTE-11 3 P.T.O.



(¢ Xisa randoin variable taking values 0 and 1
with respective probabilities q and p. A
sample X, Xy, ..., X, of size n is taken from

n
the distribution. If r = Z X;, show that
i=1

r+l is a biased estimator of p. Also show

n+l

that the bias of the estimator tends to zero
as n tends to infinity. 4

4. (a) Consider the following probability distribution :

X -

vl -1 0 1
1 _ 1 _

6
0 1 _ 1
6 3

1
1 _ ol _

3

Find r(X, Y). Are X and Y independent ?
Give reason. 5
(b) Suppose X and Y are independent random
variables with the same probability density
function f(x)=09 e_ex; x>0. Find the
probability density function of Z=min (X,Y). &
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5. (a) A single observation is to be used to test the
null hypothesis that the mean of
exponential population is 6 = 10 hours
against the alternative that 6 # 10 hours.
The null hypothesis is to be rejected if the
observed value is less than 8 or greater
than 12.

(1) Find the probability of type I error.

(3i) Find the probability of type II error

when 6 = 2.
(iii)) Also, find the power function of the
test. 4

(b) Compute the expectation and variance of the
random variable Y whose probability density
_ 1-|y| for-1<y<1
function is f(y) = 6
0, otherwise.

6. (a) The means of Dbivariate frequency
distributions are at (3, 4) and the
correlation coefficient is 0-4. The line of
regression of Y on X is parallel to the line
Y = X. Find the two lines of regression and
estimate the value of X when Y = 1. 5

(b) A random variable X takes the values -1, 1,

1 1

66

-3, 5 with associated probabilities %,
and % respectively. Find P(| X -3 | 2 1).

Also, find an upper bound to this probability
using Chebychev’s inequality. _ 5
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7. Which of the following statements are true
and which are false ? Give a short proof or a
counter-example for your answer.

(a)

(b)

(o

(d)

(e)

MTE-11

For any two events A and B, P(A U B)
cannot be greater than either P(A) or P(B).

Mean square deviation about any arbitrary
value A is minimum when A is median.

If Xy, Xy, ..., X, be a random sample from a
normal population with mean 0 and variance

92, then 1 Z X12 is an unbiased
" i=1

estimator of 6. .

If X follows beta distribution with

parameters o and f§, then 1 — X is a beta

random variable with parameters 1 — o and

1-B.

If Y~N(1,4), then P(1<Y < 10)=0-5.
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T & I T | St &y w0 B oAy
TEE 1

1. (%) FafaRaa gemstt « wsgl # =@ hif 4

@  (A; N A9 U (A N Ag U (A3 N Ag)
(i) AjN(AUA3UAY
@) AINA;NAgN A
(iv) AJUA,UAgUA,

(@) 39 3R Fpeal # JR FARY | Th FHHS
Ay §ed o foru, feda dwe ones 18 | AR
wre e 5 R, ?ﬁg?ﬁa%ﬁahamg’im?,

TE =T BT ? 4
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(m)

2. (+)

(@)

(m)

MTE-11

I C & 98 M Fa Hife vas o wem
f(x)=Cx2(1—x)6,0<x<1Q$9TﬁT=Rﬂ‘€FTcT=T
e B | |

e fix, y)=xe**Y; x>0, y> 0.

Y &1 X W HEIA 936 a0 T I sqeh)
g HIfT |

e fifw & x; R X, @M 2
ELSIR N | N o S

n

s2- 1 Z(Xi -X)2 =R s®=C X, -Xp?
n

2, @ C# A A 2

q v, P gig wd e feenfai it
e §a w3 ¥ R o & ang H Rrenfi
# IR FO F e Re e el gfeal
A & | 37% oy Fefafaa €

T T # foenfeia
& &
5 fga a fga a
w1 S st | 2O
1 86 60 54 200
2 40 33 27 100
A 126 | 93 81 300
5%mmwmwﬁmﬁﬁqﬁﬁwa=ﬁ
YR gRT AUATE T§ Wioew Ihrat B €

(fen w8 76 5% T W 2 3t 6 @A
Fife & 1w 42 &1 UM HAW: 5991 ;T 12592

?)
8
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3. (%) A 3R B, MTE-11 % @ faemeff & sk 7h
TH GOl H b FA B hl WRemand
w4 ooh o &1 Ao @ e
F IR TH W IW TG B H b
L 2| ag wiRmm T hifve s S

525
IR EE R | 3

(@) frafafga srewar aroft & fow @ ftes
YRl GNY JREEAN AR T2 IRarad

e hife |
Sftaerrar (e ) % YR W 250 AV
sl 1§
e (el o) IRERAT
499-5 — 6495 5
649-5 — 799-5 20
79959495 40
949-5 — 1099-5 81
1099-5 — 1249-5 57
1249-5 — 1399-5 34
1399-5 — 15495 13
FA 250 |
1249-5 U3 AT IGA HA ST a1 S
6 ge Wt s Hifw | 3
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4. (%)

(@)

MTE-11

agfess W X % AM 0 AR 1 B H
TIRERATE A q 3 p & | n WY I
yfoest X, X, ..., X, %l 54 @ foram man 2 |
ﬁr:ixi,ﬁﬁ@m%

i=1

T AfFa Ahas 2 | 98 oft femmse fo
n — o W hSAH hl AFR = A I
T Bt @ |

”l,pw
n+1

F=fefaa wifkerar se3 =1 ifse .
X
- -1 0 1
_1 _ 1 _
6
0 1 _ 1
3
1 _ 1 _
3

r(X, Y) 1a i | #: X o Y e € 2
HRY T |

e &g f6 X o Y gum wifehan wwea
B fx)=0e ™, x>0 I Waa Ao
R/ 3 | Z = min (X, Y) F Wha1 ¥9cd e

T i |
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5. (%) fTRepoia afewean f6 & S aafe =
T ¢ = 10 W2 8, H v fvg Il
IeheT T 6 0 = 10 B @ & oW s @
&I0T 1 TN T @ | A Fraeeia afees
aft i el R wafe e wm 8 A ww A
12 ¥ Aftres g1, o=

@) IR R i wilesar Fra hifvre |
Gi) YRR IO F A wReear 3@ hifse
Safkh o=281
(i) 39 90&1 T FHAT Boq ot W@ AR | 4
(@) Fgfea® T Y HT TN 3R g8 giemfern

shifsre fSaept wifesdr sce won F=faReg
?: ' : 6
1-ly], -1<y<1 & fau
f(y) =
0, 3T |

6. (%) TH fgor SRaRar de 1w (3, 4) & 3R
TEHFEY O 0-4 R | Y R X W @mizEm
WL WY =X % GU 2 | gF awEE
Wi Fa FIvT st S® Y=13, @ X &
7 Rehferd R | 5
(@) @ Igfs® W X & AF -1, 1, 3, 5

_ammﬁm@m;%,%,%aﬁzé§|
P(|X - 3|21 9@ Hifve | Aia srfien
HI T Feh 39 TIRHAT &1 UNEy o} 3
Hifse | : 5
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7. ffafas & @ A FF g E W
FHA FGF ? U4 IW & 9y Giiw Iwmfy @
TegeTe ST | 10
(=) Tl @ wemeit A 3R B & foig, PA U B),

P(A) I1 P(B) & 31ftres &1 8 gehel |

(@) et oft oo wm A & Ay e a1 o=
Aftrehad T & et A AR A |

@) e Xy, Xy, ..., X, AT 0 3R T80 62 ATA
T g @ forn w0 argfeee fied
3 @ L nx.z,ea;rqm:ﬂ:rﬁﬂa
TR BT |

(@) I X, T o 3R p I et ¥ 7, @
1 -X, U9 1 - o AR 1 — p a1 sfier

g <RI |

() 3k Y~-N@,4), @ PA<Y<10)=05.
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