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(BENGALI)
2022
STATISTICS
Full Marks : 100
Pass Marks : 30
Time : Three hours
The figures in the margin indicate full marks
for the questions.
All Questions are Compulsory.
Total Questions : 25 Nos.
Q. No. 1 carries 1 mark each 1x12:=x{12 |
Q. No. 2 to Q. No. 17 carry 3 marks each 3x16 = 48
Q. No. 18 to Q. No. 25 carry 5 marks each :5%x8 = 40
~Total = 100
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1.  Answer as directed : 1x12=12

Rofm Sew 1 @

(a)

(b)

(c)

(d)

(e)

®)

(h) SE(x)

Write down the value of A" (ax" k. bx"fl) A

K {ax + bxt) e i Fiefy <ot

What do you mean by arguments ?

AR P e [ @

Under what condition, SimpSon’s one-third rule is valid ?
=S AATE G-goRI Froopi Faw gre T @S AW ?

If P(E)=0, then E is called _____ j event. (Fill in the blank)
M P(E)=02F, ORE E-F ol Tl A
(32 4 FC)

Staté’ the condi.tion under which covariance (X; Y) =0.

S HICATF covariance (X, Y) =0 2, S IR |

If X~ P(4), then find the mean of the distribution.

I X ~ P(4) TF, ORGE IGA0R Mg [y 3|

The s.d. of a normal distribution is 20, find the quartile deviation.
D A ISR T Roew 201 gdE Rgfe fefr s

| (Wn'te True or False)

‘:nlq

SE(x)=

Fle
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() Given the observed value of |Z|=2:15, and table value of

Z =196, what is your conclusion in a large sample test ?

osTl WitR |Z]-93 RS TW =215 @R Z-9F sifererge i 1:961
<=3 3z 2fom{ =frire o Frared F1?

() What are the assumptions of y2-test?
2o wfeaenef & 2

andom samples of size n can be drawn from a
e with replacement ?

() How many r
population of size N, if sampling is don

wacmnwﬁmﬁ@mﬁ@w,zﬁ
ARG AT AN FER1?

() What do you mean by complete enumeration ?

srspef st FeiCe o QI

9 Define the operator E and show that E=1+A. 142=3

e B8 T e G (A8 (F, E=1+41

the fundamental theorem of finite difference. Evaluate

3. State
(1-6 x), the interval of difference being unity. 1+2=3

A 1-x) (1-5x)
ARSI e Gototle @l | A AT set—
A (1-x)(@-5%) (1-6x), SRS g9 |

4 Estimate f(4) from the following data. 3
Spa © (A f(4)- 97 W AP ggall
x 11]2[3]4]5
vy :|2(5]|7]- 32
[3] f Contd.
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|

|

Or/ g3l |

|

Using the Lagrange’s interpolation formula, find the value of f(6). 3
NG S S 21! I o7 Syl (AF £ (6)- T Fef 3

f)=4, f(2)=5, f(7)=5, f(8)=4.

6
5. Find the value of [ % by Simpson’s 5rd rule. 3
0]

6
ﬂ‘ﬁmmﬁwmaMﬁmj%-mmﬁcﬁml
0

Or/ 94|

State the Simpson’s —g-th rule and write the conditions of validity of
Simpson’s —:Sith rule. 1+2=3 |

R %WWW@(@W@WNWWWWI

6. Define random experiment with suitable examples. 3

Ffees SRAFR WS ToYe SHRATFZ GO |

72 If A and B are two events such that P(A)=0-4, P(AUB)=0-7 and
P(B)=p, for what value of p, A and B are — (i) mutually exclusive |
(i) independent ? 1Y2+1Y%4=3
% A <32 B B W6, P(A)=0-4, P(AUB)=0-7 <R P(B)=p, p-4 @M
R G A GRR B— (i) *R>3 IRQ© (i) TOF W ?

. A ']
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What do yousmesan by random variable ? Write down the difference
petween discrete and continuous r.v. 1+42=3

T 5T T R @i » it e bore @ Wi JEOEE AT
g AL @

Or/ a2l

Define mathematical expectation for discrete r.V. Gtate the addition
theorem of expectation. 1+2=3

sifafes ooy Fge wIe | gy Mrea B P

Given P(X . x)=—1x-; x=12,...o. Find a. 3

a

(ST AR P(X x)=— x=1 2, ...c0 | OIZE a@ W RefR A
a

If X and Y are two r.v.’s, show that—
V(X+Y)=V(X)+V(Y)+ 2c0v(X,Y). 3

T X @@ Y 7o MRS b, ORE (TS (T —
V(X+Y)=V(X)+V(Y)+200v(x, Y).

Write down the binomial distribution with the parameters n and p. Give
two occurrences of binomial distribution. ‘ ' 1+2=3

7 G p QTR ot B0 0N | et AT qf> <oA1 St A |
Or/ 93

Under what conditions Poisson distribution is the limiting form of
binomial distribution ? 3

T St I Ro B b el TR e A

32T STAT (BENG) [5] Contd
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13.

14.

15.

16.

Find the mean and variance of standard nprmal variate. 3
o e Hed Wi @GR @R S (9 T

Or/ 92l
If X ~ N(15,16), find the probability that X is larger than 18. 3
W X ~N(15,16) T, X-; 18-7 (T I R sefel A 1|
Write down the distinction between parameter and statistic. 3
255 R SARTITER N0 AL T |
Explain type-I and type-II errors in relating to test of significance.
el ~ISTHR CFLE 24w ol (I) G RS 2R (1) S 1 T
Define null hypothesis, alternative hypothesis and level of significance.

me@amﬁwmm&mﬁmw@%r .

A coin is tossed 10,000 times and it turns up heads 5195 times, diSCuss if
the coin may be regarded as unbiased. 3

mqmlo,ooomﬁrwwmnswsmqqmm i | TEID SRfoTS

& AR 2

Write down the small sample test statistic for testing the difference
between two population means. State the assumptions of f-test.  1+2=3

ot T Tgn oA AR A o ! el Ao AR
fomefarls | ¢-ATrPR SSURAPRR ST I | | -

32T STAT (BENG) [6]
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Or/ 9t
Explain briefly the testing significance of single mean for large sample.

i W wieorl ATFR T 2 ﬁﬁ,‘rﬂfﬁ Seferel oA AR Il
Fl

Write down the causes (sources) of sampling errors: 3

Af ST &g IR (@@)mmm|

Or/W?IZ)‘

Distinguish between simple random samphng with replacement and
without replacement. -3

TSI R ST HIRe Ao efi%szrm R @zm |

From the following data estimate the no. of students who secured more
than 15 marks. 5

£rEa O (A 15 798 (AT @ AT Qrad AT Wit Sl |

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50
(7799)
No. of students| 13 25 20 5 2
(Frad ARA)

Or/ 9331

Write a short note on General Quadrature formula. Show that
_1 |
1 . ,
[ Uydx= D (5U, +8Uy-U_;). 2435

0
R 3R e B e DIt TN (TS (@ —

1
[ Udx= -1-1-2— (5U, +8Uy -U_,)
0

32T STAT (BENG) | [7] | Contd.
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19. A bag contains 5 white and 2 black balls. Another bag contains 4 white
and 4 black balls. One ball is transferred at random from the first bag to
the second bag and then a ball is drawn randomly from the second bag,
What is the probability that the ball is white ? 5

o 4TS 5 A @<k 2B e 1 S| SUTe 47 A @Rk 4T P 7
iR 2 (rF Rotre Al @ I T T T ORI
RS (Ut Ao B ZeEl | D AW I Qe el Fo

Or/ 92
~ For any two events A and B, prove that — 5
P(ANB)<P(A)<P(AUB)< P(A)+P(B)
@ m’{ﬁs‘m/xmz B-R T+ oWl I @ —

P(ANB)< P(A)< P(AUB)< P(A)+P(B)

20. The r.v. X has the pmf.—
foed b X-9a TRl BT T —

e

x
p

00— |

112
1|1
2124

Wh~|O

Find the expected value of Y = (X -1)°. 5

Ly =(x-1)2-aR e erepn e T

21. Show that mean and variance of Poisson distribution are equal. 5

@8 (@, ATG IV WY GR AT A |

32T STAT (BENG) [8]
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Or/ 53qt
Derive the p.d.f. of standard normal variate. >

AP WY S Ty T ey I |

A sample of 400 observations has a mean 95. Could it be a random sample

from a population with mean 98 and s.d. 12 ? 5

4005 e Wiy 95|®1%wﬁaﬁaﬁmmw 98 3R Wi v 12, «fb
G RS 5516 2O R 12

Ten individuals are chosen from a population and their heights in inches
are found to be 63, 65, 66, 67, 68, 69, 70, 71, 70, 71.

(Assume that the population distribution of height is normal)

(i) Estimate SE of sample mean.

(ii) Does the observed mean differ significantly from 70 inches ?
[Given tg.g5 (9) =2262] 2+3=5

G TN (AF 10 T GRS (@R 6T JLE | Sitve Twoal 63, 65, 66, 67,
68, 69, 70, 71, 70, 711

(SHOR AN ITAH AN I 4@ @SH TN
G) o] T e S S I |

Gi) RAfFre iyl 70 e (A &7 e

(CReT! TR to.05 (9) =2262)

32T STAT (BENG) [9] Contd.
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Or/ 94l

From the following table compute the test statistic for testing th
independence of two attributes A and B.

firsa e CWAm\B@GIWWWWﬁI%“ & ‘ﬁmﬁ‘fa

LAl
A Aq A, |Total (D)
B
B4 10 30 40
B, 18 52 70
Total (GIB) | 28 | 82 110
24.  Explain the principal steps in sample survey. 5

dfov st 2am o fmef adh $@i|

Or/ G4l

What are the limitations of simple random sampling ? Show that in simple
random sampling with replacement the sample mean ¥ is an unbiased

estimate of population mean X . 2+3=5

e Afies efevac et w32 & &2 (e @, A7aezeer e anie
Af S5t efomd o % FRA NT X -7 SHieTe wige |

25. What do you mean by stratified random sampling ? From the following
data on stratified random sampling estimate the population mean.

1+4=5
Size of stratum Size of samples Sample means
440 10 96-8
400 10 862
110 05 221-0

32T STAT (BENG) [10]
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AT WS elfSo woirs Y R N57 BAg e AfSHITH oYU
(@ TR W ww Tt

I effoveda e offews W
= 10 ; 96-8
400 10 862
e B3 210

X
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