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1. Attempt ANY THREE parts out_of four. All parts

carry equal mark. (6 marks)

(a) An organization has three offices, one cach

in Jaipur, Nagpur and Raipur. Wages differ from

. P.T.O.



6303 2

city to city. The following table gives the average
wages and standard deviation of wages in the

three offices during the -past year (in" Rs. per

month);

Average Wage  Standard Deviation
Jaipur 3,200 622
Nagpur - 1,100 400
Raipur so0 95

The wages of an employee in Jaipur increased to
Rs. 3,760 in Nagpur the wages increased to
Rs. 1,500 and in Raipur wages increased to
Rs. 850. Which of the three -got the smallest raise
in relation to the mean and standard deviation of

his office ? ' \ (6)

(b) (i) Prove that the sum of squared deviations is
_ minimum when taken from thé.arithmetic

mean. . (2)

(ii) For a distribution the first four moments about
the origin are 1, 4, 46 and 130. Is the data
consistent ? Explain. “(4)

(c) The following table shows the earnings of students

in their summer jobs
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Earnings (Rs.) Number of students

0-500 12
500 - 1000 19
1000 - 1500 26
15002000 21
2000 - 2500 13
2500~ 3000 7
3000 -3500 : 2

(i) Calculate the arithmetic mean and mode of
the above distribution.

(i} Use the results 6f (i) to comment on the
symmetry of the distribution. Give reasons
for your answer. _ (6)

(d) A manufacturer of electric chimneys estimates that
in the next financial year its sales will grow by
11.5%, 6.4% and 5.3% in regions A, B and C
respectively compared to the previous year.

- However sales are expected to be less than the
previous year in regions D and E by 9.7% and
.3.2% respectively. What is the average rate of
change in expected sales of the electric chimneys,
assuming that all the five regions are given equal -
weights. {6)

P.T.O.
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0-500 . 12
500 — 1000 19
1000 — 1500 26
1500 — 2000 21
2000 — 2500 13
2500 — 3000 7

3000 —-3500 2
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R | |
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2. Attempt ANY THREE parts out of four. All parts
carry equal marks. (6 marks) '

(é) A seller has a dozen water meters, two of which
are faulty. A customer is interested in buying all
the meters. The seller can package all the meters
in one large box or six each in two identical smaller
boxes. If the customer is likely to inspect two
meters from a large box and only one meter each
from the smaller boxes, which of the following
strategies should the seller adopt'in his attempt to
sell the faulty meters without being detected ? ‘

{i} pack all 12 meters in one large box;
(ii} put one faulty meter in each smaller box;

(iii) put both the faulty meters in one of the smaller
boxes and no faulty ones in the other. (6)

(b) Three identical boxes are given. Box A contains
5 red and 3 white balls. Box B contains 3 red and
5 white balls. Box C contains 4 red and 4 white
balls. A fair die is tossed. If 2 5 or 6 appears then
a ball is randomly chosen from Box A. If a 4
appears then a ball is randomly- chosen from Box
B. Otherwise a ball is randomly selected from
Box C. '

(i) Find the probability that a red ball is chosen.

(if) If a red ball is selected, what is the probability
it came from Box B? ‘ (6)
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(c) (i) An urn contains ten balls of which six are
black and four are white. The following game
is played: At each trial a ball is selected at
random, its colour noted, and it is rcplaced
along with two additional balls of the same
colour. What is the probability a white ball is
selected in each of the first three trials 7

(3)

(ii) An unbiased coin is tossed twice.
" (a) Define the sample space

(b) Find the probability of two heads given at
least one head. (3)

(d) Given that 7P(A) =0.6 and P(A or B) = 0.8, find ~
P(B) if:
(i} A and B are independent cvents
(i) A and B are mutually exclusive events
(iii) P(AIB) = 0.5

Explain the rules of probability used in your
answers. {6)
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6303

_ 8
#1 i A D o R AR Y W vE Bl R
FET - FHT T FHET DI T W I = w1 2 qR
TEF R R AA N RO @ I e T
v Ay P w0 HRE w2 3 fde ) R
WAk ¥ ¥ RR sw e wi e e A
T AR AR IR T I N DR A AT T

(i) 3% 12 ey = v W TR F Jw oW T

(i) 9% O v/ A vF TWE WX @ T

(iii)iﬁfﬁ!faﬁdfﬁ%ﬁiﬁ%aﬁﬁm%aﬂtaﬁ(
¥ & ot E fer ™ -

(@) W7 wrew aR Re 1w &1 A 71 ¥ 5 W ok 3 w@e

W ¥ vl B wwd ¥ 3 9w @k 5 wie W ¥ C
TR A 4 A IR 4 ¥de W T 1 v w8 T F IoE0
WA R AR S A 6w 3 vw A auRew ww F
Aﬁ%ﬁﬁ%lﬂﬁ4#ﬁ?ﬁ%ﬁu@%@m
¥ B IR AT 1w vw A aghew wW
AcTmAF|aE L

(i) it T e B e Ve T o 2
(i) uR 7= Az T 7§ 2 WD wREm w=w T R

o5 B TR ¥ 3 27

@) (i) Tvw®A 10N ¥ oW ¥ 6 T ok 4 wRe

21 0 Ffafes @ @9 W # wSw was
%u@&mmﬂwﬁaﬁmﬁ“ sa%'ma?r



6303 | 9 |
A = forn ot 2 Sk 5@ @ & D afRew A
= g 28 e @ B o € 1 gadh migear
w1 2 B e @ ouEE W A e | Whe AT
& g owg 87
(i) v& e e @ F I8 I9mn w2
(%) ¥ sgwm B wRww AR | '
(@) AR R wREw T AR AR XY
| v R Rar wr 2 '
() Rt 7 2 % P(A)=0.6 # P(A 0 B)=08; 74
Ffe PB) afe | |
(i) A 3 B wWax 9 ¥
(i) A 3R B woR a1 W@ &
(ii) PAB) = 05
F I N v fw W wRew PR @ aem
=g

3. Attempt ANY THREE parts out of four. AN parts
carry equal marks. (5 marks)

(a) (i) Briefly distinguish between discrete and
-continuous probability distributions. Which two
properties must be satisfied by a probability
distribution in each case ? {2)

P.T.O.
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(i) The monthly income of call centre workers
are normally distributed with. a mean of
Rs. 15,000 with a standard deviation of
Rs. 1,200. Suppose each worker is given a-
loyalty bonus of Rs. 1,500 per month, what i
will be the mean and standard deviation of

the new income distribution ?

(3)

(b} Given the following probability table of television
viewing frequencies (X) and income levels (Y),

Income Levels (Y)

Viewing High Middle Low | Total
Frequency (X) Income Income Income

Regular 010 015 005 | 030
Occasional 0.10 _'_r 0.20 0.10 0.40

Rarely 005 005 020 | 030

Total 025 040 035 | 1.00

. i .
' !
(i} What is the probability that a person has a low -
income individual and views TV regularly ?

. ii) If an individual is ai, low income level, what
is the probability that he/she views TV
regularly ?

(iiiy What is the probability that given an individual

does not have high income, he/she rarely
watches TV ?
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(ii)

11
If an individual occasionally watches TV,

what is the probability he/she is a high income

earner or a middle income earner ?

Is viewing TV regularly independent of
earning high income ? Explain, (5)

An investor rents a stall for the summer and
has to choose between two projects, A and
B. He can either run an ice-cream parlour
{A) 6r a hot soup and snacks bar (B). If the
summer is very hot he can make an estimated
profit of Rs. 13,000 from A or Rs. 2,000 from .
B. If the summer is miid then the estimated
profits from A and B are Rs.2,000 and
Rs. 10,000 re'spectively. If the summer is hot
then the respective estimated profits for A
and B are Rs. 7000 and Rs.6,000. If the
probability of a very hot summer is 30% and

that for a mild summer is 40% which project

should he choose, if his aim is to maximize
expected profits. (3)

If X and Y are independent variables with
E(X)=35, E(Y)=12, V(X)=2 and V(Y)=3,
find the mean and variance of Z=4X +3Y.

(2)

.P.T.O.
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(d) A randomly selected batch of pens purchased by
an office are classified according to price in rupees -

(X) and minimum guaranteed life of pen.in weeks
(Y) as follows :

Y (wéeks)
X (Rs.) 2 3 4 Total
10 14 17 6 37
15 10 19 18 47
20 2 5 9 16
Total 26 41 33 100

(i) Construct the marginal distributions of X and

Y.

' (ii) Find the correlation coefficient of X and Y.

ﬁwﬁfi?aa4ﬂnﬁ%%aﬁé'&zﬂamﬁmlﬁm

F Fm T

(5)
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4.  Attempt ANY TWO out of three. All parts carry
equal marks. (6 marks)

(a) €)

(i)

At a certain station a train arrives every 2
minutes. If a passenger reaches the platform
when there is no waiting train, what is the
probability that

(a) He will have to wait for more than 45
seconds for the next train?

(b) What is the variance of the waiting
time ? ‘ (3)

Basketbal! team A has the probability 1/3 of
winning whenever it plays.

(a) Suppose the team plays a tournament of

. 5 games against its rival team B, what is

the probability A wins the tournament by
winning majority of the games ?

(b) If the prize money for winning the
tournament is Rs. 50,000, how much
money can team A expect to win ?

(3)

P.T.0O.
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In a large consultancy firm the average time
taken to complete new projects is 11 months.
If the completion time of new projects is
ﬁormally distributed with standard deviation
of 2.4 months, out of 19 upcoming projects
how many are likely to be completed in less

than a year? €))

A salesman in an electrical goods store
estimates the following probabilities for the
number of T.V. sets he will sell next
weekend : '

Number of TV sets ‘(X): ¢ 1. 2 3
Probability, P(X) : 0.16 029 0.35 0.20

Find the mean and variance of thé number
of TV sets that he expects to seil next
weekend. h 3y

The daily online sales of train tickets of a
travel website is a normally distributed
variable with mean 2,400 tickets and st‘anda,rd
deviation 200. '

. (a) What is the probability that daily online

sales will exceed 2,000 tickets ?

(b) Find x such that the probability that daily
ticket sales exceed x is = 0.1. 3
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(if) 1t is known that 10% of a company’s product
is defective. The-product is marketed in

. packets of 5 units at the price of Rs. 100 a.
packet. The company offers to refund double
the price of a packet to the buyer three or
more units in a packet are found to be
defective. How much money should the

- company expect to pay for defective packets
from every shipment of 50 packets?  (3)

Fftfes 9 ¥ @ & @ = 9t ot I @ s
W 7 '

(®) (i) vF @ R ® @ w 2 fime ¥ @ 21 R
Wﬁ%amﬁ?@mqgam%m@én@
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R TR & enn 7

(W) TR AR D TG T G Hq{ R 7
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5. Attempt ANY TWO parts out of three. Al parts
carry equal marks. (6 marks)

(a) The following table gives the Gross Domestic
Product at market prices (Rs. 000 cr) and the

wholesale price index for the corresponding years

GDP at market prices WPI
Year (Rs.”000 crores) (2004-05=100)
2004-05 . 3242 " 100.0
2005-06 3692 104.4
2006-07 4294 11.2
2007-08 4986 116.5
£ 2008-09 5583 125.9 -
2009-10 6550 130.4

P.T.O.
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(i) Calculate the‘_GDP at constant prices for all
"the years. ’

(i) Construct the index of GDP at constant prices
for all the years. (6)

(b) Given the following data of monthly salary of an

employee :
Year Monthly Salary Price Index
' (Rs) (1997=100)
2000 15,000 115
2001 15,500 - 120
2002 16,000 130
2003 16,500 138
2004 17,000 144
2005 18,000 150

(i) Calculate the ljeal' monthly income for each
year.

(ii} In which year did the employee have the
highest purchasing power ?

(iii) How much salary should he have earned in
each of the years to give him the same
purchasing power as in.the year of his highest
real income ? . (6)

(c) Show why Fisher’s Index Number is called the’
Ideal Index number. '. (6)
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Freforfera @ s 3 ¥ Rl @ A o Wl #
Hm T 2 |
() Prefifes afE, TR @E R (2000 S T ¥)

e WA, IAE AR IR T F fon SeRw Fp
qawS Weflid w6

af ARG @R AR |
HHd W B caicd
(’000 =3 & #) (2004-05=100)

2004-05 3242 100.0
2005-06 3692 104.4
2006-07 4294 1112
2007-08 4986 116.5
200809 5583 1259
2009-10 6550 130.4

(i)@ﬂ%ﬁ?ﬁuﬁaﬁﬂé‘fq{mﬂi@m
o uRere ST 1

(i) ®F 9% @ R Fag S ® gwa Ve IR
® T A A Y |

(@) v& Sl & s I & eafoRea s Re
&

P.T.O.
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ag e 99T F GRS
®) (1997=100)

2000 15,000 s

2001 15,500 120

2002 16,000 130

2003 16,500 138

2004 17,000 144

2005 18,000 150

(i) W% = N aeafien ARE I 7 TRET AR |
) (i) frm of ¥ = ® w0 TR SR R 7

(iil) & o= IFS fret IR B ARy el
Ia F0 TR I B o Frad 3ut S=em
s F g ag ¥ 2 7

() wefda PR R wR R - g e @ e
A FE A R |

(3500)****
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Table 1 Standard Normal Curve Arces

This table gives areas $(z) under the standard
normal distribution ¢ between 0 and z = 0 in steps

Bz}

of 0.01. -
]

2 0 1 2 3 4 5 6 7 8 9
00} 00000 00040 00080 00120 00160 | 00199 0.0239 00279 00319 00359 .
011 00398 00438 00478 00517 00557 | 0.059 00636 00675 00714 00754
02| 00793 00832 00871 0.0910 00948 | 0.0987 01026 01064 01103 0.1141
03] 01179 01217 03255 0.1293 01331 { 01368 0.1406 01443 G.1480 01517
041 01554 01591 01628 01664 01700 | 01736 01772 01808 01844 ° 0.1879
05| 0.1915 01950 01985 02019 02054°| 02088 02123 02157 0219 02224
06} 02258 02291 02324 02357 02380 | 02422 02454 02486 02518  0.2549
0.7 02580 02612 02642 02673 02704 | 02734 02764 02794 02823 02852
0.8 { 02881 02910 02939 02967 0299 | 03023 03051 03078 03106 03133
0:3 ] 03159 03186 03212 03238 03264 | 03280 03315 03340 03365 03389
10| 03413 03438 03461 03485 03508 | 03531 03554 03577 03599 03621
111 03643 03665 03686 03708 03729 | 03749 03770 03790 03810 03830
12| 03849 03869 03888 03907 03925 | 03944 03962 03980 03997 04015
13| 04032 04049 04066 04082 04099 | 04115 04131 04147 04162 . 04177
14| 04192 04207 04222 04236 04251 | 04265 04279 04292 04306 = 04319
151 04332 04345 04357 04370 04382 | 04394 04406 04418 04429 . 0.4441
161 04452 04463 04474 04484 04495 | 04505 04515 04525 04535 04545
17 { 04554 04564 04573 04582 04591 | 04599 04608 04616 04625  0.4633
18| 04641 04649 04656 04664 04671 | 04678 04686 04693 04699 04706
L9} 04713 04719 04726 04732 04738 | 04744 © 04750 04756 04761 04767
201 04772 04778 04783 04788 04793 | 04798 04803 (04808 04812 04817
21| 04821 04826 04830 04834 04838 | 04842 04846 04850 04854 - 0.4857
22} 04861 04864 04868 04871 04875 | 04878 04881 04884 (4887  0.4890
23 | 04893 0489 04898 04901 04904 | 04906 04909 04911 04913 04916
24 1 04918 04920 04922 04925 04927 | 04929 04931 04932 04934 . 04936
251 04938 04940 04941 04943 04945 | 04946 04948 04949 04951 - 0.4952°
26 04953 04955 04956 04957 04959 | 04960 04961 04962 04963 04964
27| 04965 04966 04967 04968 04969 | 0.4970 04971 04972 04973 04974
28 1 04974 04975 04976 04977 04977 | 04978 04979 04979 04980  0.4981
29| 04981 04982 04982 04983 04984 | 04984 04985 04985 04986 04986 -
3.0 | 04987 04987 04987 04988 04988 | 0.4989 04989 04989 04990  0.4990
311 04990 04991 04991 © 04991 04992 | 04992 04992 04992 04993  0.4993
321 04993 04993 04994 (04994 04994 | 04994 04994 04995 04995  0.4995
33104995 04995 04995 04996 04996 | 04996 04996 0499 0499  0.4997
341 04997 04997 04997 04997 04997 | 04997 04997 04997 04997 04998
3.5 1 04998 04998 04998 04998 04998 | 04998 04998 04998 04998 04998
3.6 04998 04998 04999 04999 04999 | 04999 04999 04999 04999  0.4999
371 04999 04999 04999 04999 04999 | 04999 04999 04999 04999  0.4999
38§ 04999 04999 04999 04999 04999 | 04999 . 04999 04999 04999  (.4999
391 05000 05000 05000 05000 05000 | 0.5000 05000 05000 05000 0.5000







