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STATISTICS

( New Course )

Full Marks : 100
Pass Marks : 30

Time: 3 hours

The figures in the margin indicate Jfull marks for the questions

1. (@) If A is the difference operator and C is constant, then find the
value of AC. 1

wﬁAaﬁwwwcq%rmiﬂ,mAcaW%ﬁmm

(b) 1Yo, Y1, Yo, **-, Yy, are the values of the variable y and A is the
difference operator, then find the value of Ay, 1

WM Yo, Y1 Y2s -, Yo TA Yy R T G A «qBT RS, (O
Ayn_ﬁwﬁsﬁean
(c) If f(x)=2%, then find the value of A2*, for x=2and h=1 1

T f(x) = 2% =9, (0@ A2XF W fefg 1, BT g x = 29 A= L

(d) 1f Ais a certain event, then what is the value of P(4) + P(AC)? 1
-ft A b1 fAFoe W51 =, (w08 P(A) + P(AC) 3 I fam 2

(e) If X andY are two independent random variable, then EXY)=? 1
I X W1 Y K51 HR Ao 5o =, (008 E(XY) = ?
(l What is the variance of Bernoulli distribution with

parameter p? : 1
Tt b1 IR To9 AT p =W, (903 TR PRI =97

k]
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(2)

e

-

(9) Is standard deviation of a sample a parameter or statistic? 1
effenfq S Rvam 9Bt aifene @ emoet 2

(h) What do you mean by statistical hypothesis? 1
AR 21w ferca [ 3o 2

(i) The probability of Type I error is called

(Fill in the blank) 1
AU AR FHI AR —— @M =1 (5 7 )

() Do the data obtained from a sample suffer from both sampling
and non-sampling errors? 1

aﬁsﬁaﬁwm@ﬁm@ﬁww%m@ﬁmmm 2

(k) Define the term ‘population’. ~ 1
T2’ vz fer=i |

() Suppose A and B are two mutually exclusive events. Then write
the expression for P(A U B). 1

M A S B Yol 2R IS o1 =4, (9@ P(A U B) T T Sfvedt |

‘2, State the Lagrange’s interpolation formula. . 3

MG ST ot & o

3. If f(x)=¢€*, where x is a variable, then show that A"f(x) = ke*,
where k is a constant. 3

I f(x) = e* =, TS x 9B 77, (9@ @S @ A" f(x) = ke®, TS k <l
595 | .

4. IfUg =3, Ul =12,Up =81,U3 =200,U,4 =100, U5 = 8, then find the
value of A® Up.- ; 3

A Ug =3, Uy =12, Uy =81, Uz =200, Uy =100, Ug =8 =, (93
ASU o 3 T fifa <541 |
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(3)

S. What is the difference bctween

2 2
Au A
[——xJ and gux ?
Euy E%u,

2

If uy =x* and h =1, then find out the expression_for both. 3
Au > Ay

(—-—ﬁ] I | 5= T W N 2 2wy = X2, h= 1w, co@ @R
Eux E ux : :

T Sferear |

6. A discrete random variable X has the following probability mass

function :
K= B NI g gy v 2 3 4
= o o 3 1
PXEmax) 8 5 C 3 0
Find thc value of C. ‘ 3
©TS i Agives 5o X T ool SR TN M C 1 e Rty w4 -
Ximor s ¢ "0 il 2 3 4
= g & 3 ‘ ik
PX = x) 5 2 C 8 0
7. Write the mean, variance and SD of the following distribution : e

PX'=x)="C, p~ @' %, x=0,1 =5, 0 O<p<l

wﬁﬁﬁmmm,mqwmmﬁwmﬁm:

PX=x)="C, p*q" "%, x=01 -, n Ozip <l

8. A continuous random variable x has the following probability
density function : :

f)=ke ™ 0<x<eoo
Find the value of k. | 3
b1 oz T Beie x I SRS WS FETCHR o ke T A By 1 -

fX)=ke™; O0<x <o
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10.

11.

12.

13.

C13—4000/15

(4)

Identify, mentioning parameter, the distribution of the ‘random
variable X whose probability density function is given by ‘

Fe s & )i |

: y —O < X < oo
(@n)2
ﬁmwmwmﬁ%mmmxammwm
&9
exp(—;xz)
) = = y — o< X < oo
(2m)2

If X is a random variable and q, b are constants, then find the value
of E(aX + b).

Wi X 1 W v 2 W a, b e (9@ E(aX + b) T I iy
1|

A box contain 6 red, 4 white and 5 black balls. A person draws
4 balls from the box at random. Find the probability that among
the balls drawn there is at least one ball of each colour.

From a set of 20 balls marked 1, 2, -+, 20, one is drawﬁ at random.
What is the chance that its number is a multiple of 2 or 5?

' 2oBTWL'2,---,2oammﬁmwnmLfl%lwwﬁwamwﬁm

wﬁrzmsaaﬁwm%ﬁwﬁwm

A coin is tosscd 200 times and 115 heads are noted. Test f;he.
hypothesis that the coin is unbiased.

b1 Y@ 200 T FeH T4 115 BT 48 CoNRT Se | g SfeTe’, o
AFHLOT #3941 | -
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14. Define statistic, parameter and standard error. 183

Afomfer, 265 ST T-F S0 A a7 |

15. Write three applications of t distribution. 3
t OO Temo] 2Tt TR | '

16. Hq and H; are the null and alternative hypothesis. Identify whether
the following statements are true or false : 3

(a) Rejecting Hg, when it is true leads to Type I error.
» (b) Accepting Hg, when it is true leads to Type II error.

{c) Rejecting Hp, when it is false leads to 'Ifype I error.

- g

<31 w5 e 499 Hp 3 2129 998 FioS 213 o9 @b @ |

n

) <51 e gm Hy 3 230 $97 @F Ren o6 @b @ |
i) < ouT T o8 Hp 3 021 7991 @6 4o o Ffo Q@I |

17. Wrte three causes of non-sampling ‘errors. i3

==E5e Fioq o0 T 3 |

18, =s=luate
3..4
I_ 5 X dx

== Smmpson’s %rd rule.

St e SN e WA R e s [t dx

-
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19 1f P(4)= 1, p(B) = 2, PAUB) = 1, then find the value of P(A~ B).

Show that A and B are not independent. Also find the value of
P(A/B) and P(B / A). : '

T P4y =3, P(B)=2, PAU B) =3 =, (o8 P(An B) T T fifg =1
cweznmAWBmm:amP(A/BJWP(B/A)am%%em:

20. If the random variable X has the Poisson distribution such that
: P(X =1)=P(X =9
find the value of P(X =5). | S

WWWXWEWWTT@@WP[X=1)=P(X=2)®, aes]
P(X =53 99 A 1 |

21. Two dice are thrown simultaneously. ‘Let X denote the sum of ‘
points shown on the two dice. Find the value of E(X). )
T AR B st Biowet T X @ e o= s
CHIFET SoT8; (98 E(X) I 91 ety ey |

22. A random sample of size 16 has 53 as mean. The sum of squares of
deviations from mean is 150. Can this sample be regarded as taken
from ‘the population having 56 as mean? [t0.05(15) =2-131,

t0.05(16) = 2- 602] : 5
1 Ao 2fforfy W 16 W e zer ss.mwmﬁww
TR f9oerm 3of A 150 = (O3 eAfSefeht 56 TRME bl TR o
CTRI (2= A1 gfe = Fwr =5y | [to.05(15) =2-131, t5.5(16) = 2- 602]

23. The following table 'shows the results of inoculation -against
cholera. Find out whether there is any significant association
between inoculation and attack, [x%_os (1) = 3-841] : 5

Not aitacked Attacked ~ Total
Inoculated 267 ) 304
Not i}zocula;ed 757 155 912
Total _ 1024 192 1216
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I s TR Foiee oo R wifeere otz | il < T SR

AErS TIPS o SIRefs Ro™ 9 1 [x3 o5 (1) = 3- 841]

I SIS e
ot cora 267 38 304
o1 covreaTra T8I 155 912
7 1024 192 1216

24. Suppose a population consists of 4 measurements X1 =2, xo =4,
x3 =6, x4 =8 Draw all possible samples of size 2 without
replacement. Using them, show that the sample mean is an
unbiased estimate of the population mean. Also obtain the

variance of the sample mean.

[ 451 (MBC e «b1 TR W G 2 x; =2, xp =4, x3 =6,
x4 = 8. & TR [l 701 FAR Wzl Afw~201 afevn 51 | Prees
[I2E IN, @S @ WW%W@WWW@W HTEE | AICS Al

TG oo Sfereq |

25. What is stratified random sampling? What are the advantages of
stratified random sampling over simple random sampling? 2+3=5

WWW%?WWQWWWMH@W

TrEd 991 1
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