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01885

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) LetXbe a continuous random variable with

p.df.
([ ax, 0<x<1
a, 1<x<2
f(x) =<
—ax + 3a, 2<x<3
0, elsewhere

Determine the constant ‘a’ and compute
P(X < 1-5). Also, compute mean and variance
of X. 5
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(b)

The joint probability distribution of two
random variables X and Y is given below :

Y 1 2 3 4

. |
S T )
36 36 36 36
, | L 3 3 2
36 36 36 36
s |5 1 1 1
36 36 36 36
s | L 2 1 s
36 36 36 36

2. (a)

(b)
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(i) Find the marginal distributions of X and
Y.

(ii)) Find the conditional distribution of X
given the value of Y = 1 and that of Y
given the value of X = 2.

Find the maximum likelihood estimator for
the parameter A of the Poisson distribution
on the basis of a sample of size n. Also, find
its variance.

Suppose that two-dimensional continuous

random variable (X, Y) has joint p.d.f. given
by

6x2y, 0<x<l1 O<y<1

0, elsewhere

fx,y) = {




11.
(i) Verify that j‘j‘ fix,y)dx dy =1.

00

(i) Find PO <X < %, % <Y<2),

PX+Y<1),PX>Y)and PX <1 |Y<2).
5

8. (a) LetXbe a single observation from the p.d.f.
fix, 0) = Oe'ex, 0<x<oo,

If X>1 is the critical region for testing
H,:6=2 against the alternative hypothesis
H, : 6 = 1, obtain the values of type I and
type Il errors. 5

(b) The probability that a student passes a
Physics test is % and the probability that

" the student passes both a Physics test and
an English test is % The probability that

the student passes at least one test is %

What is the probability that the student
passes the English test ? 2
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(©)

4. (a)

(b)
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Draw the cumulative frequency curves for
the following distribution :

Marks |No. of Students
0-10 4

10 - 20 8

20 - 30 11

30 -40 15
40-50 12

50 - 60 6

60 - 70 3

From the graph, obtain the value of median.

X, X2 and X3 is a random sample of size
3 from a population with mean p and
T T2 and T3 are the
estimators to estimate p, and are given by

T,=X +X2 X3T_2X1+3X 4X2
a.ndT: (XX+X2+X3)

variance 02. T

(i) Are T1 and T2 unbiased ? Give reason.

(i1) Find the value of A such that T3 is
unbiased.

(iii) Which is the best estimator ? State
giving reasons.

A group of 250 items with mean 15:6 and
standard deviation +13-44 has been divided
into two groups. The first has 100 items with
mean 15 and standard deviation 3. Find the
standard deviation of the second group.

4

3



5. (a)

(b)

6. (a)

(b)
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A single observation was taken from a
population with p.d.f.

f(x,6)=—2-2—(6—x), 0<x<6.
0

Obtain 100 (1 - o)% confidence interval for 6. 5§

For 10 observations on price (X) and
supply (Y) the following data were obtained
(in appropriate units) :

T X =130, T Y = 200, T X2 = 2288, T Y = 5506
and ¥ XY = 3467.

Obtain the line of regression of Y on X and
estimate the supply when price is 16 units. 5

In a large population, the proportion having
a certain disease is 0-01. Find the
probability that in a random group of
200 people at least four will have the

disease. . 4

Let X be a random variable with the
following probability distribution :

X -3 6 9
1 1 1
Find EX), V(X) and E@2X + 1)% 4
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Let X be a random variable with E(X) = 3
and E(X2) = 13. Find the lower bound for
P-2<X<8].

7. Which of the following statements are true
and which are false ? Give a short proof or a
counter-example in support of your answers.

(a)

(b)
(0

(d)

(e)
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The algebraic sum of deviations of a set of
n values from their arithmetic mean is n.

Mutually exclusive events are independent.

The mean of the binomial distribution

: X 10-x
(IOCX)(E) (g) ;x=0,1,2 ..., 10 is

14 and the variance is 3.

The moment generating function of a

chi-square variate with n degrees of freedom
is (1-2t)™/2 .

If X is N0, 1), then Y =X2 has gamma
distribution with parameters o =% and

A==,
2
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TAE Iy Hriw
(. dt.dt.)
w=Ta gden
A, 2016

e urgasn : T
. #.3.-11 : wilesar ik wifead
a4 : 2 T SHfrFaT 37% : 50
(F<T #T: 70%)

N g e
v T F I T | Fopad F ¥ FE
a7 TE 8 |

1. (%) 9@ e X fefafea mas. aen g
Trgfos M B
[ ax, 0<x<1

a, 1<x<2
f(x)=< )
—ax + 3a, 2<x<3

0, 91|

SR ‘@’ { T 3R PX < 1-5) aiefra
it | X % arer ot g oft Resfora
i | 5

MTE-11 7 P.T.O.



(@) 3 g w0 X IR Y H wgE Wi s

fr=forfaa @
Y 1 2 3 4

N\

1 4 3 2 1
36 36 36 36

2 1 3 3 2
36 36 36 36

3 5 1 1 1
36 36 36 36

4 1 2 1 S
36 36 36 36

(i) X3MR Y& 39a se 9 hifg |

(ii)ﬂﬁY:lwmﬁﬁgana,?hxw
Tufoay s ik Ak X = 2 &1 AW fow
B &, A Y H gufdwy sz wia AR |

2. (%) yfoge MY n & SMUR | @@ s27 F
YA A H1 3fihay GWifedr STehes I
HiRre | 3o yawr ft s Rl |
(@) = wife 6 fg-forfie daa agfes = (X, V)
%1 T I.9.%. Fefafaa 2

6x2y, O0<x<1, 0<y«<1

f(X, y) = {
0, : 3T
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@) wﬁaﬁﬁqﬁs” fx,y)dxdy =1.
00
. 3 1
) PO<X< Z’§<Y<2)’P(X+Y<1)’

PX>Y) 3R PX<1|Y<2 @
iR | 5

3. (%) wm g X fFfafga waw.
f(x,0)= 0e % 0<x<oo
¥ foran man ww JEwr @
R Il wheesn H, 0 = 1 % g
H,: 0 = 2 % e & o swifos s@a X > 1
2, @ R I 3R ¥R II IR & "9 W=
Hif | 5

(@) & faeneff & sifos fgm ohawr w@ w6 $i
e g 2 ok fremeff % sifees fm ok
maﬁ%qﬁmmmﬁm%

2 | fremeff & Fn-a-om o whaw 9@ wE@
R 2 & 1 el 3 St ade T
= Tk =T & 2 2
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(M) feafafga ser F fau ot arEwar aHt «=t

ﬂﬁ%ﬁiﬁﬁﬂ:
3h fanfiat Araen |
0-10 4
10-20 8
20 - 30 11
30 — 40 15
40 - 50 12
50 — 60 6
60 — 70 3
U6 Q WfEeR! 1 A I hifsrg |

4. (%) wem p 3N WO o2 T @R § AN
3 aren U ATgiess Wiiaw X, X, X R |
p W A FA & fw T, T, AT,
e & St fop fferfaa € -
Ty =X, +X,- Xy T, = 2K, + 3%, - 4X,
aﬂx'r3=%(xxl+x2+x3).
() T, 3 T, 3 § 2 HR0 A |

i) A % 9€_AW @ Hife e g,
AT & |
(iii) T & PG TIH 3T AHAF & ?
HRVT Gigq wasy |
(@) @ &gl § | 100 Y A UgS TG B HIEA
15 3R w9 fo=em 3% | W agg ¥ 250 98 §
R TR W™ 15-6 IR uesh fomem V1344
? | g g B WS REem @ A |
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5. (%) F=fafea ma.s.
f(x,9)=-02—2(9—x), 0<x<0
arelt U Gafse ¥ ek egur foram A |
0% W 1001 - % w1 Rvawar aua
T hif | 5
(@) ®ma (X) gl (V) F 10 g & Pt
S (I whr #) W Fre e R
¥ X = 130, T Y = 200, ¥ X2 = 2288, ¥ Y2 = 5506
A Y XY = 3467. |
X R Y & g Y@y S o)
16 31§ 8 W gfd oft smerfera Afvig | 5
6. (%) w o wafk #, o fdw it & &7 W=
I 0-01 | 200 SARFA F Th IGTSA
qug & #9-9-H9 IR AR H 7€ AWl B
= yiierdr s1a Hie | 4
(@) wF R oh Igfee® W X 1 Al s
frafafga 2 .
X: -3 6 9
1 1 1
P(X=X): . ‘6— 5 ‘ g
EX), VX) 3R EEX + 1)? 3 fifg | 4
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() 9M #R X, EX) = 3 3k EX2) = 13 90 w
Igfes® MR | Pl- 2 <X < 8] 1 fi=1 uiEy
3ra hifo | 2

7. Fafafge 4 @ wR@ s g € ok
BHD IFFT ? I I & 9§ T oF Gl el
a1 TeETE AR | 10

(F) T 4= & n WH H I TR A q
et = fiomfrdiT Jmeet nd |

(@) IREA 39esl gean w@ad a1d § |
@) vz seq (IOCX)(_Z_)X (g)lo_x;

5) \5
x=0,1,2.., 10 AT 14 3N & 32 |
(9) @a Hife n I FE-at T H Al S
wer (1-2t)2/2 3

(®) AR X, NO, DT, A Y =X2T=e o = % 3R

x=%am1wéaq@m!
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