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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. Attempt any four

questions from questions no. 1 to 6. Use of

calculators is not allowed.

1. (a) In a frequency distribution, the coefficient
of skewness based upon quartiles is 0-6. If
the sum of the first and third quartiles is
100 and median is 38, find the value of the
first and third quartiles.

(b) If P(A) = p;, P(B) = p, and P(A N B) = p,,
find the formula for each of the following :
(i) P(A UB)
(i) P(AN B)
(iii) P(A U B)
(iv) PAU (A N B))
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(e
2. (a)
(b)
(c)
MTE-11

Estimate 6 in the density function
fix,0)=(1+0)x% 6<x<1

by the method of moments.

Let X be a random variable with p.d.f.- ”
X
fix)=412 7

0 ; elsewhere

1<x<5

Find :
(i) thecdf of Y=2X-3
(i) the p.df.of Y=2X-3

(iil) mean and variance of Y

Let X;, X,, ..., X, be a random sample from

a normal poﬁulation with mean 0 and

variance o2. Construct an unbiased

. n
estimator of ¢ as a function of Z | X5 .
i=1

One bag contains 4 white and 3 black balls
and a second bag contains 3 white and
5 black balls. One ball is drawn from the
first bag and placed unseen in the second
bag. What is the probability that a ball now
drawn from the second bag is black ?
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3. (a)

(b)

"‘MTE-11

Given the joint density function

2
: 3{—(1;35'_—); 0<x<2,0<y<1
flx,y) = 4
0; elsewhere
Find :

(i) the marginal density function of X and
Y

(i) Conditional density f(x/y)
(iii) Check the independence of X and Y

. 1 1 1
(iv) P(Z<X<§ Y—E)

The ' first quartile of the following
distribution is known to be 21-5. Find the
missing frequencies :
Class Frequency
10-15 24
15-20 ?
20-25 90
25-30 122
30-35 ?
35-40 56
40 - 45 20
45-50 33
Total 460

~ Also, find the mode of the distribution.
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4. (a)

(b)

5. (a

(b)

(c)

MTE-11

It is stated that 2% of the razor blades
supplied by a manufacturer are defective. A
random sample of 200 blades is drawn from
a lot. Find the probability that

(i) 3 or more are defective.

(ii) 4 or less are defective.

The first of the two samples drawn from a
group has 100 items with mean 15 and
variance 9. If the whole group has 250 items
with mean 156 and standard deviation
J1344, find the standard deviation of the

second sample.

Let X be a gamma variate with parameter
A. Compute m.gf. of X. Hence find mean
and variance of X.

A random variable X takes the wvalues

-1, 1, 3, 5 with associated probabilities
—é, %, % and -;— , respectively. Figd an
upper bound to P[|X - 3| = 1] using
Chebyshev’s inequality.

State the conditions under which binomial

distribution tends to Poisson distribution.
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6. (a) The grades in a statistics course for a
particular semester were as follows :

Grade Frequency
A 14

18

32

20

16

20

H EH O QW

Test the hypothesis that the distribution of
grades is uniform at 5% level of

significance.
[You may use the following values : 4
2 =1107, x2  =1259).

5,0-05 6,0-05

(b) In a laboratory record of an analysis of
correlation data, the following results are
available :

Variance of X = 9, Two regression equations

8X - 10Y + 66 = 0, 40X - 18Y = 214.

Find : | )

(i) Mean valuesof X and Y

(ii) Correlation coefficient between X and Y

(iii) Standard deviation of Y

(iv) Angle between two regression lines 6
- MTE-11 5 P.T.O.



7. Which of the following statements are true
or false ? Give reasons for your answer. 5x2=10

(a) In a distribution, measure of symmetry is
always greater than or equal to 1.

(b) If X and Y are independent binomial
variates with parameters n;, p; and n,, p,,
respectively, then X + Y is also a binomial
variate with parameters (n; + ny), (p; + py).

(¢ If CovX,Y) =0, then X and Y are
independent.

(d) Maximum  likelihood estimators are
consistent, unbiased and asymptotically
efficient.

(e) If X and Y are indépendent random
variables, then the m.g.f.

My, y () = My (t) + My (). :

MTE-11 : 6
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1. (F) T IRERAT s H, Fgdenl Wyl v

| oNi® 06 % | AR wow i e wgdn W
ANTHS 100 & 3R ATfedemt 38 B, @ o 3R
Jata =gl % AW @ il | 3

(@) af PA) =p,, P(B) = p, 3N P(ANB) = p, §,
q frferfiga @ @ g% 1 g7 71 I 4
() P(A UB) |
(i) P(AN B)
(iii) P(A U B)
(iv) PAU (A N B))
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e BoH
fix,0)=(1+0)x% 0<x<1
w1 el fafer & ¢ emeRfora hfvTT |

T eifve X fafafegs waw. aon
agfees W R

X

—; 1<x<5
fix)= {12
0; ’W
FrefafRga sma Hifsre .

G Y=2X-3H®EILE. .
() Y=2X-3% I.9.%.
(i) Y T ATEY IR EO

H AR X, X,, ..., X AT 0 3R TEW o2
Tt JER wAfe & foan mn o gl
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i=1
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3;. (%) Fafafaa a3® wvcs wera fen w8 -

2
, &3_)_’__2; 0<x<20<y<1
fix,y)=¢{ 4 .
0, I
Frafefaa sma il :

(i) X 3R Y& U e B
(i) Oufaey ¥ f(x/y)
(ii) X 3R Y @A 6l "

o1 o 1 . |
@v) P(Z<X<§ |Y—§) 6

(@) Fefafga se1 & wem =gds 215 ¥ |

313'3“-@6 THIRATY Sid Eﬁﬁm :
Fif FRATT
10-15 24
15 — 20 ?
20 — 25 90
25 - 30 122
30-35 ?
35— 40 56
40 - 45 20
45— 50 33
Fd 460
&4 &1 Sgae t @ HiR | 4
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MTE-11 10



6. (%) T fafire ddew # wiferh woww » @

(@)
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Frafofga € -
- —
A 14
B 18
C 32
D 20
E 16
F 20
Th qRehedT, fob o &1 ded THhENH R, # .
5% TRl TR T wlEer Hifv | 4
(319 Fr=fafad 7t @1 R g §
2 1. 2 _qo.
%5005 1107, %6005 12:59]
T YT #, weway sAtwel » fdww

ferid o Fraforlea aitom vy § -

X T JHUT = 9, -

2 THHET Gt 8X — 10Y + 66 = 0,

40X - 18Y = 214.

ﬁﬁ%ﬁ@ﬁﬂﬁﬁm:

(i) X Y urey a|

(i) X 3R Y o off= ggaey uns

(iii) Y 1 T Fererem |
(iv) SF1 FHIHE0 Y@l o s 1 i 6
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7. fafflgs & @ w98 w9 g § @

FGET 7 A IR h AT HRor AR | 5x2=10
(%) W 5 o, guiafa a9 g 1% e A 19
arfereh 2reft 2 |

(@) afk X 3R Y% : ny, p; 3N n,, p, = aTA
wad fgg W E @ X+ Yt () +ny),
(p, + py) YT T fgag =T Bnm |

(1) AR Cov (X, V) =08, a1 X 3 Y&ia ¥ |

(9) wftehan wwifya e @, SFANMA 3R
Iumfia: g¥ A § |

() AR X 3R Y @ agfess = &, @ 9.
MX+Y t) = MX (t) + MY (t).
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