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All questions carry equal marks.
(i) Figure to the right hand side indicates marks.
(i)  Use of simple calculator is allowed.

Define the continuity of a function at point x = a. ()
Answer the following questions : (6)

(i) If f(x) =222+ % , find the value of f(x) + f(- x).

(i)  The cost function of producing x units of an item is (C) = 3x + 240 and the
selling price per unit is Rs. 6. Find break-even point. Find the number of
units to be produced to get profit of Rs. 600.

Find the limits of following (any two) : )
L lim X2 +x-2

(M) x>l 22 -x-1

. lim 7x®2+5x+6

(i) x>0 x2+2x+3

.. lim x—1

(”I) x—>1

-1

(x+2) (x* +1)

(iv) x“—>m00 23 +1
OR
State the rules of limit. ()
Answer the following questions : )
(i)  Discuss the continuity of f(x) = )62;24—_)6;3 at point x = 1.
(i) Verify the continuity of the following function at x = 1.
f(x) =3x , Where0<x<1.
=3 , Wherex=1.
=6-3x , wherel<x<2.
5 P.T.O.
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Differentiate the following functions with respect to x (any two) : €))

() _x°—6x+5
y_x2—3x+2

(i) y=x%*logx
(i) y=(x?+2x+5)3

(iv) y=11+x+x2+%

. n!
Define nP,. Prove that nP, = n-n1 “@
Answer the following questions : )
10
(i) Findthevalueof X i(i+5)
i=1
(i)  Find sum of n-terms of the series 2.5 +5.8 +8.11 + .....
Find the fourth term in the expansion of (x — 3y)’. ()]
OR
Write the formula of Binomial expansion and state its characteristics. 4@
Answer the following questions : (6)
(i) 1fnCg:nC, =285, find the value of n.
(ii)  Find the value of (\/6 +1/2 )% + (\[6 —~/2 )4
Using principle of mathematical Induction prove that : ()
+1) (4n +
13+25+37+49+... +n(2n+1)=20 )6( n+5)
Define central moments and state the formula to find coefficients of skewness and
kurtosis of a frequency distribution. ()
Answer the following questions. (6)

() If P(A) = % P(B) = % and P (A N B) = % find the value of P (A U B),
P (A’ ~ B") and P (A'/B).

(i)  Three machines A, B and C produces 15%, 55% and 30% of items daily in a
factory. The percentage of defective items of these machines are
respectively 4%, 5% and 6%. An item is taken at random from the
production and is found to be defective. Find the probability that it is
produced by machine A.
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There are 5 tickets in a box and number 1, 1, 2, 2 and 3 are written on tickets. Two
tickets are taken at random from the box. Find the expected value of the sum of

the numbers on the tickets. “4)
OR

Define mathematical expectation. State the characteristics of the mathematical

expectation. 4)

Answer the following questions : )

(i)  Probability distribution P(X) of a random variable X is as follows :
P(X) =K - X3 where X =1, 2, 3.
Find the constant K. Find the expected value of X.

(i)  The first four moments about 3 of a frequency distribution are 1, 3, 7 and
20. Find central moments.

The opinion in favour of a book given by three critics is in the ratio 3: 5,2 : 5 and
3 : 4. Find the probability that at least two will give good opinion about a book.  (4)

Write the probability mass function of Poisson distribution. State its properties.  (4)
Answer the following questions : (6)

(i)  Obtain roots of the quadratic equation 9x% — 30x + 25 = 0 and state the
nature of roots.

(i)  The mean of a Poisson variate X is 0.64. Find its standard deviation. Find
P (X>1).[e964=05273]

There are 30 screws in a packet of which five are defective. If 10 screws are taken
at random from the packet, find the probability that none of them is defective.

Also find mean and variance of the defective screws. “)
OR
State the nature of roots using discrimant A. “@
Answer the following questions : )
(i) For a Poisson Variate X, P (X =3) = 2. P (X = 4). Find P (X < 1).
[e72=0.1353]

(i)  There are 40 bulbs in a lot and 5 of them are defective bulbs. If 10 bulbs are
taken one after the other from it, find the probability that at the most one
bulb is defective.

If o and B are the roots of quadratic equation 2x2 — 3x + 1 = 0, find the value of  (4)

(i) of+p?
(i) od+p3
o B
@) —+ o
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Explain the following terms with reference to decision theory : 4
(i) Event

(if)  Strategy

(iii) Pay-off matrix

(iv) Estimate of probability

The cost price of an item is Rs. 10 and its selling price is Rs. 15. The unsold item
can be returned at Rs. 8 at the end of a day. The probability distribution of daily
demand is as follows : (6)

Demand 0 1 2 3 4

Probability 0.15 | 0.20 | 0.35 | 0.25 | 0.05
Decide how many units of an item should be kept daily. Also find Expected value
under perfect information (EVPI).
Prepare PERT chart for the following project and find critical path. “)
Activity 1-2|12-3|2-4|3-4|3-5|4-5]4-6|5-6
Time (Hours) 13 13 12 10 13 17 15 16

OR

Explain the difference between PERT and CPM. “@
Find critical path for the following project and then find EFT, LFT and Float time
for each activity : (6)
Activity 1-2|{1-3|2-4|3-4|3-5|4-5|5-6
Time (Hours) 2 5 4 3 5 6 2
For the following pay-off matrix, decide the best strategy using “)

(1) Maxi-min

(i)  Maxi-max

(iii)  Hurwitz’s principle (o = 0.4) and
(iv) Laplace principle.

E, 10 |40 |20 |30
E, 20 |12 |30 |28
E, 30 [20 |35 |16
E, 40 |30 |15 |22




Time : 3 Hours]

¥A-U

(b)

(©)

(@)
(b)

FC-13

Seat No. :

FC-13
March-2007
Advance Statistics (Subsidiary)
Paper-1
(0Old Course)

(i) oL % Ussiel 9LRL ARV €9,
(i) el euyg-l »is 9L sald .
(iii) Alel QR GuylaL 31 aslal.

[B1g x = a 20100 [A8U-AL Aldca-dl vl A4l
{12l UsstlAL ALl 24U

(i) A f(x)=2x2 + % Sl dl f(x) + f(-x) -l (BHd Haal.

[Max. Marks : 70

C))
(6)

(i) 25 aqrll x 2sHld Gauler vs (8% (C) = 3x + 240 ©© - visHels
du1eL (BHd 31 6 &ld dl Axge [Big el %L 31 600 <5l Hoadl ¢y dl

Sedl LsHL olAladl ALOuL ?
{12 da Hadl. (1A d o) :
lim x%+x-2

M 51 22,1
o lim o Tx*+50+6
W o 2vae3
.. lim x-1
iy [

x-1
. lim (x+2)(x*+1)
(IV) X —> o 2x3+1

2l
sl HuMl il
Al WAL Bl AL
N 2_4x+3
() RS =7 7

(i)  [Bigx =120 AL [a8us) Aldcd sl

Hie [Bg x = 1 2110 Aldds{l 22l 5.

f(x) =3x , wdl0<x<l1.
=3 , wdlx=1.
=6-3x , Wl<x<2

9

“)

C))
(6)

P.T.O.



FC-13

(©)

(@)
(b)

(©)

(@)
(b)

(©)

(a)

(b)

2L [a9ud x L el (s s (I d 6l @)

: _x’—6x+5
() y_x2—3x+2

(i) y=x%logx
(iii) y= (2 +2x+5)3

(iv) y:11+x+x2+%

N n!
P, ~{l vl 2udl led 52U 3 nP, = h-n1 @

AL UsAlAL B, UL (6)
10

@) X i(i+5) -l Bxa il
i=1

N\ N

(i) 25+58+8.11+..... <l n-Usi-l AU L.

(x = 3y)" - [aclei 2y ue awldl. @)
D]

[Gugl usadsy Yol @vil 2 dstl daell Feldl. )

AL Uil B, UL (6)

(i) nCg:nC,=28:5¢d din-l (5xd Haal.

(i) (/6+~/2)4+@[[6-~2)* Il (b Hudl.
auBedly siequirll Rugidell auled 52U 5 @)

n(n+1)(4n+5)
6

1.3+25+37+49+....+n(2n+1)=

Segld Ueldlll cval Ul @A i [Adeidl [auudl duy EaLsirdl
Hoadli Yol welldl. )

AL UsAlAL gL UL : (6)

: . 1 1 . 1. \

() #LPA)=3,PB)=7#1P(ANB)=¢ dlP (AUB) P (A" NB)t
P (A'/B’) Hull.

(i) s $seul 20l Helldl A, B 2+ C 54 Gculesi-ll 15%, 55% il 30%
AR e orld 9. d Hlldl 2ssH 4%, 5% i 6% vi{lawll axdil
ol £9. Guled ulbainiell ug29 Ad s dq, dami 2ud 9 % vilall
%RUA 9. dl d dg Helld A glrl Gulled 2 Sl d-l Aedlastl 2l

10



FC-13

(©)

(@)
(b)

(©)

(@)

(b)

(©)

(@)
(b)

(©)

ws ool U (B2l 9 del GUR sH 1, 1, 2, 2 2 3 vis avidl . duidl

2 Fa\[}al Al 21d 9. dl 232 Gux MAdl isil aaou-dl «ulEd [EHd
Hual. “4)

2l
aufRidla rugl vl il dulbidly 08l dRIaMl dvil. 4)
AL UsAlAL gL UL (6)
(i) 25 4229 Ad X o Acdla-dl [ader P(X) <l wsiel ¢ :
PX)= K- X3, 24l X =1, 2, 3.
w0 K Al [BHd daal. X L 240f&d BHd qaql.

(i) s 29l [adreml 34l 2ugeil was AR Usldl 1, 3, 7 24,20 9. dl
Slved YedlL wadl.

AL [Qdasl ada Ad S 2s Yads [@ Rl enua 20l ddgo usel
3:52:5543:48. d Yds (A8 ol 249t ol [adasl Rl ey »ud

a-{l Acua-t sl @)
WA [Hdeld deiianl [[ay qull del sl el @)
AL uslAl B UL (6)

. hY s N hY N N\ B 1
(i) gl s Gauledl sl s g vuHlysd (veflawl) sladl Aetatl 75

9. ol 400 il w2uMl viHlysd el ARRUA AvAL dUl dd wHlBid
ERICEREIIR

(i)  WHATL A x HI2 HAHS 0.64 8. ol d WHIRId [ wHl 214 P (x> 1)
Hudl. [e0-64 = 0.5273)
s UbeHl 30 2 9. BUL 525 vl . d useisll 4g9 Jd 10 2 dawii

N

w1 dl ddl isust 25 viHlawl A gld d-dl dctadl aidl. GuRid viellawo

el MBS e (A28 Haal. @)
2241

[guel [ddeld dctiadl [@ay wadl d- oRiaul eudl. @)

AL UsAlAL gL UL (6)

~

(i) 25wy [qaei Agelsl 20.7 24 39.3 ld dl s i [auRel gkl

(i) 215 w2uml 40 oleol 69, BHL 5 ooy viflaton 9. ol d weumidl ug9 Jd
w5 uedl s 10 oleot Al 2Hd dl dMi Ayl Ay vis oleol vilal ¢ly
d-l AL sl

25 eleddl AR s A5l ALSSELS 31 200 vt dsi UHUBA A4 31. 50
69, ol AL 365 [ty Sl Yedl [zaxiul eledl st 31150 &l ol 4L ? (@)

[z=1%412 &250 = 0.3413, z=2Hl2 &2150 = 0.4772]
11 P.T.O.



FC-13

(@)
(b)

(a)
(b)

(©)

[Meal dw 2 AHRB2 duRn a2+l dslad AH%LAl. 5)
515 s A qapidl ved Ml s uuledl vadisHl 8, 12, 15, 18 i+ 22

¢9. duiell yasll Asdeicsl 2isHiqAL [Heal @ Al uReuMl A5l )
(i) Ey=Y
. . N-n §?
(i) VO =" *,
(iii) E(s?) = S2.
D]
ules Mesld ugld ALl A1 dl ORL-ely LAl )

s AYed ol ML AdAAML 2Ud 9 A d ol R [l wledl A wael

R (6)
R ch{[g'ﬂrn AL 1S | 2R [AuReL
vl
1 30 52 15
2 70 48 35

el Hs WMl #l es dxidl welos Ad 10% Hesl dami 2ud dl
R [Mesl s [Quzel Hadl.

ws AHBeAl 10 tadis-l s 18, 20, 23, 25, 28, 29, 21, 26, 28 il 35 &
duiel ol seet ules [eal @f saldl 3 E(Y,) =Y. @)

12



Seat No. :

FC-13
March-2007

Advance Statistics (Subsidiary)
Paper-1
(0Old Course)

Time : 3 Hours] [Max. Marks : 70

Instructions : (i)  All questions carry equal marks.
(i)  Figure to the right hand side indicates marks.
(i)  Use of simple calculator is allowed.

1. (@) Define the continuity of a function at point x = a. ()]

(b)  Answer the following questions : (6)
(i) Iff(x)=2x2+ % , find the value of f(x) + f(-x).

(i)  The cost function of producing x units of an item is C = 3x + 240 and the
selling price per unit is Rs. 6. Find break-even point. Find the number of
units to be produced to get profit of Rs. 600.

(c) Find the limits of following (any two) : “@

i lim x2+x-2
W w51 221

.. lim 7x2+5x+6
Do Zror+3

... lim x=1
(i)
1 3/}_1
lim (x+2)(x*+1)

V) 5 a1
OR
(@) State the rules of limit. ()
(b)  Answer the following questions : (6)

FC-13 13 P.T.O.
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2—4x+3
(i)  Discuss the continuity of f(x) = = 2 _xl

at point x = 1.
(i) Verify the continuity of the following function at point x = 1.
flx) =3x , Where0<x<1.
=3 , Wherex=1.
=6-3x , wherel<x<2.

Differentiate the following functions with respect to x (any two) :
0 y=Eets
xc=3x+2
(i) y=x%logx
(iii) y=(x%+2x+5)3

(iv) y:11+x+x2+%

, n!
Define nP,. Prove that nP, = n-n!

Answer the following questions :

10
(i) Findthevalueof X i(i+D5).

i=1
(i)  Find sum of n-terms of the series 2.5 +5.8 +8.11 + .....
Find the fourth term in the expansion of (x — 3y)’.

OR

Write the formula of Binomial expansion and state its characteristics.

Answer the following questions :

(i) 1fnCg:nC,=28:5, find the value of n.
(i) Find the value of (\[6 +~/2 )4 + (/6 - /2 )*
Using principle of mathematical induction prove that :

n(n+1)(4n+5)
6

1.3+25+37+49+ ....+n(2n+1)=

14

(C))

“)
(6)

“)

“)
(6)
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Define central moments and state the formula to find coefficients of skewness and
kurtosis of a frequency distribution. ()

Answer the following questions. (6)

() IfP(A) = % P (B) = % and P (A N B) :%, find the value of P (A U B),
P (A" ~ B") and P (A'/B).

(i)  Three machines A, B and C produces 15%, 55% and 30% of items daily in a
factory. The percentage of defective items. of these machines are
respectively 4%, 5% and 6%. An item is taken at random from the
production and is found to be defective. Find the probability that it is
produced by machine A.

There are 5 tickets in a box and numbers 1, 1, 2, 2 and 3 are written on tickets.
Two tickets are taken at random from the box. Find the expected value of the sum

of the numbers on the tickets. ()
OR

Define mathematical expectation. State the characteristics of the mathematical

expectation. “@

Answer the following questions : )

(i)  Probability distribution P(x) of a random variable X is as follows :
P(X) = K3 where X =1, 2, 3.
Find the constant K. Find the expected value of X.

(i)  The first four moments about 3 of a frequency distribution are 1, 3, 7 and
20. Find central moments.

The opinion in favour of a book given by three critics is in the ratioof 3: 5,2 : 5
and 3 : 4. Find the probability that at least two will give good opinion about a
book. “@

Write the probability mass function of Poisson distribution. State its properties.  (4)

Answer the following questions : (6)

(1)  The probability of a defective screw in a manufacturing process is 10° Find

mean and variance of defective screws in a sample of 400 screws.

(i)  The mean of a Poisson variate x is 0.64. Find its standard deviation. Find
P (x>1). [e964=0.5273)
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(©)

(a)

(b)

(©)

(@)

(b)

(@)
(b)

There are 30 screws in a packet of which 5 are defective. If 10 screws are taken at
random from the packet, find the probability that none of them is defective. Also

find mean and variance of the defective screws. “4)
OR

Obtain the probability mass function of Binomial distribution and state its

properties : ()

Answer the following questions : (6)

(i) Quartiles of a normal distribution are 20.7 and 39.3. Find its mean and
variance.

(i)  There are 40 bulbs in a lot and 5 of them are defective bulbs. If 10 bulbs are
taken one after the other from it, find the probability that at the most one
bulb is defective.

The average daily profit of a hotel is Rs. 200 per customer and its standard
deviation is Rs. 50. Assuming the distribution of daily profit normal, how many
days will have the profit less than Rs. 150 in a year of 365 days ? ()

[When z =1, Area =0.3413 and when z = 2, Area = 0.4772]

Explain the difference between population survey and sample survey. 5)

For studying some characteristic of a population, the observations are 8, 12, 15, 18
and 22. Taking all possible samples of size 2 without replacement, verify the

following results : &)
() Ey=Y
. . _N-n §?
(i) VO =" x5
(iii) E(s?) =52
OR
Explain systematic sampling method. State its merits and demerits. ()
A population is divided into two strata. The information regarding them is as
follows : (6)
Stratum Number of Mean of Variance of
Observations Stratum Stratum
1 30 52 15
2 70 48 35

Find the population mean. If 10% random sample is taken from each stratum, then

find variance of stratified sample mean.
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(c) Ten observations of a population are 18, 20, 23, 25, 28, 29, 21, 26, 28 and 35
respectively. Taking all possible systematic samples of size 2 from it verify

E(,,) =Y. )
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