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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions within each section are to be answered in a continuous manner on
the answer sheet. Start each question on a new page and all subparts of a
question should follow one after the other.

3. Use of simple calculator is permitted.

4. Required statistical tables are attached with this question paper.

5. This paper contains four sections. Attempt all sections.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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Section I
Q1 is compulsory. Do any one out of Q2 and Q3
ws 1
95 W 1 a2
Ysd 2 X YT 3 A | UH YT T DSl

1. The marks of 21 students in a 50 marks mathematics test are given below:

18 20 25. 28 30 35 36 38 39 40 41 41 41 42 42 43
44 45 45 47 50

Calculate a 10% trimmed mean for the data above. Also calculate the median. It
was later discovered that the student whose marks were recorded as 35, actually
had 45 marks. How will this affect the median value? (5)

50 3Rl o W & wlen A 21 el @ Fiw =t W w2

18 20 25 28 30 35 36 38 39 40 41 41 41 42 42 43
44 A5 45 47 50

SR st & fre 10% egd WA (trimmed mean) & 0T 91 et &% ToR
W AT 77 e F T Ten i B o @ siw 35 o U MY A, aradg ¥ Ia 45
i e fhg o it & A W gEE W= wNE wa?

2. {(a) An electronic machine has three major circuits-X, Y and Z. Circuits Y and
Z are interdependent while circuit X operates independently of circuit Y and
circuit Z. It is known that circuit X works properly 80% of the time, circuit
Y 90% of the time and circuit Z 75% of the time. However if circuit Z fails

there is a 60% chance that circuit Y will also fail. What is the probability that
only circuit Y works?

(b) How many five lettered words can be made out of the 26 letters of the
English alphabet if repetitions are allowed but not consecutive repetitions?
This last sentence means that a letter may not follow itself in the same word.
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If a machine is correctly set up it will produce 90% acceptable items. If it
is incorrectly set up it will produce 30% acceptable items. Past experience
shows that 80% of set ups are correctly done. If after a certain set up, the
first item produced is acceptable, what is the probability that the machine is
correctly set up? (4+3+3)

T ToraciiNes e A @ w2 wRuy (af¥e) X, Y ok Z 7 wRaw Y sk Zvw @
R ufra ¥ wafk way X o wae ke Y 3R Z@ @d 21 78 7 8 f aitaw
X @ T8 B Y W T 80% 2 I a8 100 F ¥ 80 W R T A T HE
?, RAY Y& € T e @ TEal 90% B S uRew Z @ w8 ™ e o g
75% &1 At e Z D Rt & 7R D o F wRaw YR 60% fawer 8 R
FHEAT WA B1 dadd RY Y & M o W S Wibwar @ 87

(@) SN o @ 26 R A W R D A v T W ww ¥ AR I

TRGRT @ gl B, Al fda ¥ w87 i W M wam aw anf 2 f
U &R 1 WANT U 8 7 | Sa) 98 fhar S aenan

(1) 7R v w T a0 A A I T A QA 97 90% e awgHA T I A

(b)

Il 7 90D A < T8 N TR B @ 75 30% AR awg o ST wa e
FTE S 2 6 80% AT 37 T WS A fry W A AR v Ffted de S
¥©, TEel TEd a5 6 IR g, W WA D T qdd ¥ 4 AT B W
Wi = 27

A factory employs 10 workers in the production department, 8 workers in
the packaging department and 7 workers in the delivery department. Out of
these workers S are to be randomly selected for a training programme. i)
What is the probability that all selected workers will be from the same
department? ii) What is the probability that at least two different departments
will be represented among the selected workers?

Let A be the event that a randomly selected individual likes vanilla flavour,
B be the event that a randomly selected individual likes strawberry flavour
and C be the event that a randomly selected individual likes chocolate flavour.
Suppose that

P(A) = 0.65 P(B) = 0.55 P(C) = 0.70
P(AUB) = 0.8 P(BNC) = 0.3 P(AUBUC) = 0.9

PTO.
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(i) What is the probability that the individual likes both the vanilla and the
strawberry flavours?

(i) If it is known that the individual did not like vanilla, what now is the
probability that the individual liked at least one of the other two
flavours?

(c) Show that for any three events A, B and C with P(C) > 0,
‘P(AUB/C) = P(A/C) +P(B/C) - P(ANB/C) o (4+4+2)

(F) v B, I R A 10 wHaRa =, DR fw F ¢ whaia @y sk
fecitad favmr & 7 Rl =t Frgea ot 31 5 HIRA ¥ 5 = agRow w
A v wRew wRwd & g g e 21

(i) w& =% ¥ 7w wARA D v & v ¥ O o Wil @ 27
(ii) T T¥ T RN D T Y T D A A DY R R T 27

(@) 771 & Avw W& we @ R aRew w1 A 9% W aRA @ afar @ w@©
(mm)m%,BwQﬁm%mﬁmgﬁ@Em%iﬁmmﬁaﬁaﬁgﬁﬁ
T EE 96T T A C v W e ¢ R aghow v A W T wfa @
Slihic 1 T@E THe 31 9 AR B P(A) = 0.65 2

P(A) = 0.65 P(B) = 0.55 P(C) = 0.70
P(AUB) = 0.8 P(BNC) = 0.3 P(AUBUC) = 0.9
(i) = o afen sk RT N @R N e w9 v w=n 27

(ii) @fe a5 7w 2 &6 v =fam o aFen e w8 2, 9 9w =R T s A
WE WA T A B CE @R T FOT & Wi T 27

() femrz @& fdl & O wemdl A, B 3k C @ R P(C) > 0 2

P(AUB/C) = P(A/C) +P(B/C) - P(ANB/C)
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SECTION-II

Do any two out of Q4, QS and Q6.
| - 2
W4,9 53T 67 QA& A @ Hifsg

4. (a) A bookseller estimates the probabilities for the number of weekly sales of
a particular magazine as follows:

No. of sales(x) 0 1 2 3 4 5

Probability p(x) | 0.12 0.16 0.31 20 0.14 | 0.07

(i) Find the mean and standard deviation of the number of sales.

(i) As weekly income, the salesperson receives a fixed amount of Rs 200,
plus a commission of Rs 150 for each sale made. Find the mean and
standard deviation of this weekly income.

(b) Suppose that the time between successive occurrences of an event follows
an exponential distribution with mean 1/A minutes. Assume that an event
occurs. What will be the probability that more than 6 minutes elapses before
the occurrence of the next event?

(c) Obtain the mean and variance of the random variable X which has a uniform
distribution on the interval A, B). (4+3+3)

(%) v T e v Ry ufim o o arafes ffi & fog swlderen = sicer
frER wa B

fht @ wEnx) | 0 1 2 3 4 5

TRt p(x) 0.12 0.16 0.31 20 | 0.141 0.07 |

(i) R & wum R wF e w i

(i) v rafes s & w1 ¥, faa weew it W 150 © & HAITH 3R 200
x @ e FfRed U W T 2 I At S S WA R AEE

e T Skw

PT.O.
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(@) % SR & v we < wan sl @ 9 W w1 e @ W & e

()

(b)

()

T TR SeT T SIEI e 21 WA oo R @ e ufea B Wt 81 o
SR T uled BR A TEe 6 fe A A W IR wF 9 W e B Y

TgRe® W X & WeA @R o W e e e (A, B) s ®
TEHEA B | |

Certain random variable X has cdf F(x) given by:

0 for x< -~1
x+l for -1 < x<1

2

1 x21

(i) Obtain the pdf of x
(ii) Compute P(-1/2<X<1/2)

A research on crop yields suggests that daily rainfall in parts of India appears
to be normally distributed with a mean of 2.2 inches during the rainy season.
The standard deviation was determined to be 0.8 inches. What is the
probability that it will rain more than 3.3 inches on any one day during the
rainy season? How much rainfall must occur to exceed 10% of the daily
precipitation?

Suppose that student participation in a competition that happens every year
has a normal distribution with mean 104 students and standard deviation 5

students. What is the probability that student participation differs from mean
by more than 1 standard deviation.

How would you characterize the top extreme 0.1% of the student participation
values? (4+3+43)

(%) v fftaw agfes w— X 2 R cdf F(x) Fremer 2

0 for x< -1
f;_l for -1 < x<l1

1 x2>1
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(i) X =1 pdf T =T
{ii) P(-12<X <1/2) o wor v

(=) Wﬁﬁwvwﬁa%wm%'ﬁsaﬁéﬁg%aﬂam%@%@

(b)

{©)

¥ MW aul 22 ¥ D Wem B Y W B A g Ae9w fAEew 08 59

FuiRa frr wm ot w1y ¥ R o R 33 39 ¥ e TRy B = wRea

T BRI ? M ot D 10% ¥ R B D e e awt ok ot s 27

w1 oo & W e B ARl v a3 fagmbil & weled 104 Rt
& e IR 5 e & wme e & @ v aae oo F o fagafia @
TATE & WA H 1 AHE e A e A e B 9 wheaw = 2

3T MY 0.1% ol o weie @ avi g & S3?

Find the approximate probability that a student can correctly guess{(i) 12

or more out of 20, {ii) at the most 24 out of 40, questions on a true-false
examination. Under what circumstances is this approximation valid?

A repair team is responsible for a stretch of oil pipeline 2 miles long. The
distance in miles along this stretch at which any crack can arise is represented
by a uniformly distributed random variable, with

' 05 for 0<x<2
pdf Hx) = 0 otherwise

Find the cumulative distribution function and the probability that any given
crack occurs between 0.5 mile and 1.5 miles along this stretch of pipeline.

A random variable has a normal distribution with standard deviation equal to
10. If the probability that the random variable will take-on a value less than
82.5 is0.8212, what is the probability that it will take on a value greater
than 58.37 (4+3+3)

(&) {i) v Rt aw 20 ¥ § 12 W TR T TEF FTAT TR R IO

wRiEw 7| R (i) JRE A e 40 ¥ 24 T -TEE D FE A WIS

7 SR B WAl 9 a8 afaed du 27
PTO.
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(@) v R & 2 d @@ 0 N wgvere w1 BER w3 @ e swed 10w
feR @ a9 30 (A ) B ® A 0§ | 15 T6@ ¢ T TF hEA aia

agfew W, AR

for 0<x<2

0.5
pdf f(x) ={ 0 otherwise

TR Tega TR T 1

(1) v T e A v agRew W w A fae 0 21 Ak aglew | W
82.5 ¥ & A W forar 7 2 @ Igh vl 0.8212 Bl TED 58.3 A I W
forg o = wlear == a7

SECTION III
Do any two out of Q7, Q8 and Q9.
|s - 3

9.7,8,9 # QI YAl &l BA difowl

7. (a) Given the value of the joint probability distribution of X and Y shown in the

table
X
Y -1 1
-1 1/8 172
0 0 1/4
1 1/8 0

(1) Find the conditional distribution of X given Y= -1

(i) Are X and Y independent?
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{b) ABC Packaging found that packing any gift involves three stages: I, II, III.

©

The time taken at each stage is normally distributed with means equal to 15,
30 and 20 seconds respectively and standard deviations 1, 2 and 1.5 seconds
respectively. Assume time taken by each stage is independent of time taken

by other stages.

(D What is the probability that it will take more than 1 minute to pack a
randomly chosen gift?

(i) For a randomly chosen gift what is the probability that time taken in
stage 1 exceeds 17 seconds?

Let X bea nofmally distributed random variable with mean 10 and variance
4. A random sample of size n is chosen from this distribution. Let X be the
sample mean. The standard deviation of X is found to be 0.4. What is the
sample size n? (4+3+3)

(F) X 3R Y = 9 W o @ wer w9 afor ¥ Rawr w2

X
Y -1 1
-1 1/8 172
0 0 1/4
1 1/8 0

(i) X =1 awfiEy de i e ot Y=-12

(i) = X IR Ywaa & ?

(|) IR A qar wown 2 6 60 e ) S e § O o 1 I 11 6 e

foran ShaT 81 Wleh =0T W WS WE: 15, 30 IR 20 Ve I A feeE wha:
1,2 A 15 D Y T S THT T 0T I 21 AT w7 ude W |
T A T G TN A N T ¥ [@hA B

(i) Tefe® ¥ T W fiw At & w0 A 1 fie ¥ st T ww @
i 27

PT.O.
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(i) 7@ aRes WA W W e @ g w1 ¥ ot v & 7 I3
sftrr B &N i T 2 ?

(@) w0 fR X, wem 10 3R TR 4 & W ae w ¥ faaRa 21 5@ Ao A o ster

(b)

P vF Ao wived @ aaw e s 81w B X o wfted wen d1 X
AR et 0.4 W g3 n 1 wided @R w0 *7

If B(XY)=3, E(X)= B(Y)=2
(i) What is the Covariance between X and Y?

(i) What is the covariance between U and V where U=3X+1 and V = 3-

3 .

(iii) How is Correlation between X and Y related to Correlation between
U and V?

The life of Type A bulbs is normally distributed with average 105 days and
standard deviation 8 days. The life of Type B bulbs is normally distributed
with average 100 days and standard deviation of 6 days. A sample of size

40 is chosen from Type A bulbs and A is the sample mean. A sample of size

35 is chosen from Type B bulbs and B is the sample mean.

(i) Describe the distribution of (A - B)

(i)) Find P (-1 < (A— B) < 1) {5+5)

(%) 3R E(XY)=3, E(X)= E(Y)=2 2

(i) X 3k Y @ €= = wewerer e 2 7

(i) USR V & S %1 gewmwr Rt @ w8F U = 3X+1 3ﬁzV=3-§Y?

(i) X 3R Y & €= =1 wedsy 70 U 3k V D 99 o wsdey B @ 3
waftm 27
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A TR & S S 105 Rl @ st ik 8 R R e e & e wm
¥ ¥ faRa fa Skt 31 B Wi & %@ @ e 100 R @ saa ok ¢ R4
D A fae D oY e w9 AR R o 21 1 TR D e ¥ 40 SER
W1 U wiaed g o 2 3R A UE whied wiem 21 B R @ 9@ X 35 SR
= U wfed g Wi @ 3R B va whRed W 2

@):(A- B) &1 fawor sa=g
()P (-1 <(A— B) < 1) 7a #ARwT

Suppose X and Y are two discrete random variables which have the joint
probability mass function p(x,y)=(x+2y)/18, (x, y)= (1,1), (1,2), (2,1), (2,2),
0 elsewhere. Determine the conditional mean of Y, given X=2. Also find the
two marginal probability mass functions. Calculate the value of E(3X-2Y).

Let X denotes the storage capacity of a new pen-drive that is launched in
three models that differ in storage space. Market survey shows that 20%
customers buy the drive with 20GB storage space, while 30% buy the drive
with 40 GB space. The rest prefer the model with 30 GB space. Derive the
sampling distribution of average storage space in a pen drive using a sample
size of 2, with random sampling. (5+5)

A A & X ok Y 2 s aghes W e w8 w dga widewar o™
W p(x,y)=(x+2y)/18, (x, y)=1(1,1), (1,2), (2,1), (2,2), 0 1 Y usiieies wez o0
ToE FIRI afe X=2 1 O I Q I WAE W a8 o o
Fifg1 E(3X-2Y) 1 A9 T ot

W SRR B X T AT-3E R SR w Tuier 2 RR @ e d
o v 2 Rt R AR - @1 iR s e & wan e @ & 20
WS 20 A TRt FIRE  3139 @l ¥, wefd 30 Tew 40 S =R
IR = 32T WhE 81 AW 30 N D WG TR s F e w@ 81 AGRow
gfedl & A 2 IR SRR 1 TN HRQ §U U I-SEd B Shed wilel |
&1 ghiedt se Fefem

PT.O.
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SECTION 1V

Do any two out of Q10, Q11 and Q12.
@S - 4
%10, 1, 12 § | & 95 B BA Dol
10. (a) The average”‘sligning bonus for 10 players in a local hockey team is found to

be Rs. 65890 with standard deviation equal to Rs12,300. Assume the signing
bonus for all players to be normally distributed.

(1) Find a 98% confidence interval for the true signing bonus of a player

(i) How can the interval you found be made more reliable? Is there any
loss associated with an increase in reliability? Explain.

(b) Assume a random sample (X ,X,,X,...X ) from a population with mean u

and standard deviation 2.

) A (1FX 2% X, +3% X, 4., +n*X))
(1) Show that #= ©.5n(n+1) is unbiased.
. 2(2n+1)0?

(1)) Show that variance of #= In(n+1)

{c) What is Mean Squared error (MSE) of an estimator §'?

Show that MSE (§) = Variance (§) + (Bias (§)) (4+3+3)

(%) =g gt & ¥ 10 Raarfd @ forw saa afin S9@ 65890 & arr v 2
foed wme famer 12,300 © & wage s 1 o oA @ e wmr e
3 arefin A whew DR

(i) v Rae & wrafaen ansf Qa ® Rrg 98% Rvararn siaae e iR

(il) = a0 A9 oy W T SR A A ok s Rl 943 o sl
27 v Fvweiaar ¥ 3 A 9 B dae 21w 9fw
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(@) v wilte A agfe® whed (XX, X,..X ) S wfewd afRw fmw wea 4 vd
S fAgaT 52 2 .

(X 425X, 3% X, +n*X)

(i) & 4 0.5a(n+1)

2l

. . 2(2n+1)o’
(i) weffm AR & wawo #__—"3n(n+l)

(1) wawew o' W WeA = qR (MSE) @ 27

i FRw & (§) = T () + IfAR ()

11. (a) Assume that elasticity of a rubber pipe (measured in ksi units) is normally
distributed with standard deviation equals to 0.75ksi.

(1) Find a 95% confidence interval for true pipe elasticity if a sample of
20 pipes yields sample average of 4.56 ksi.

(i) What is the sample size needed if we want to be 99% confident that
true average elasticity is within 0.2 ksi of the sample mean?

(b) Suppose true average runs scored by Team A and Team B are equal in a

college, equal to . The variance in runs scored team A is o2, whereas it is

45? for team B. Let A denote average runs from a sample of M games

played by A, while B denote average runs from a sample of N games

played by B. Let the estimator for p be fi=oaA +$B
{i) Under what conditions is i unbiased.
(i) What is the variance of this estimator?

{c) Consider a random sample (X,,X,, X,....X,) from a probability mass function
P(x; 9) = x*(9 + 1) where 0< x <I.

(i) Find an estimator for § using method of moments.
PTO.
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(i) Use the above estimator to obtain a point estimate for ¢ when the
sample obtained is (0.1, 0.3, 0.5). (4+3+3)

() T «ifoe % o R aET @ g (ksi T A R WE ael) 075 ksi®
AT S faeT & 9 9 9 Qs g1

(i) areafaw wE g @ g 95%ﬁmmmaﬁﬁwuﬁ 20 W
o1 Yo afdedt 4.56 ksiwi 9Red @@ (sample average) 3 21

(i) afe = 99%%%%%%%%@? 0.2 ksi &
FTla 8 @ JawE ey SR T 87

(@) W foh & ATE &M B BRI FIT Y S W hiot § WO, 4 D TG §1 A

A BRI SR TR T 0 T o2 B, Tah M B R Rw A 402 i i

A BRI &l T M U B shtad W it e w2, WalR B B @
N okl & siaq W & aq wa1 B WA R o4 @ RY Tawmdas

U be i=aAd+pB B
(i) 67 ot & s 4 sFREa R
(ii) 50 Toels 1 YR T 27

(1) wiiAcher W@ W P(x; 0) =x%(0 + 1) @ HUR W T AgRow e (X, X,
X,.., X ) W fuR Aife & 0 < x < 121

(i) st iy = W@ 9 R fw Towaw @ D

(i) 0 = fo farg HEHA I A & e Iufat wraremets o1 w@hr SR v
e foan T wfeedt (0.1,0.3, 0.5) 2

12. (a) For each of the following confidence intervals for population mean drawn

from samples from normally distributed populations, find the confidence level,
width and mention the distribution associated with the statistic used:

. Y 0- Y 0.
G (X—1.4$,X+2.05$) where n = 49



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014

