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Instructions : (1) Figures to the right indicate full marks of the questions.
(2) Use of simple calculator is allowed.
(3) Graph paper will be supplied on request.

1. (a) Explain the following terms : Q)
(i)  Function
(i)  Equal function
(iii) Limit
(b) Attempt any three from the following : 9
. . x2—x—-20
0 i [
. . (3x +5) (x— 2)}
iy lim [ 5x2_7x+8
(iii) If f(x) = 4° - 5(2) + 7 then find f(0), f(1) and f(2).
(iv) Examine the equality of the functions :

x2-3x+1
x+5

f:Z-{-5} >R, f(x) =
g:Z—>R,g(x)=5x-10

OR
(@) Explain the meaning and utility of vital statistics. 5)
(b) Find crude and standardized death rates of city A and B from the following data
and compare it. 9
(in’?gzrs) City A City B

Population | Deaths | Population Deaths

0-10 20,000 600 12,000 372

10-20 12,000 240 30,000 660

20-40 50,000 1250 62,000 1612

40-60 30,000 1030 15,000 525
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Above 60 10,000 500 3,000 180

Define determinant and write its rules. (6)
By Cramer’s method solve the following equations. “)
x+5y=7
2x-3y-1=0

4 5 -7
If | =2 k 6 |=43,findk. “4)

1 k 1

OR
Define : Zero matrix, Diagonal matrix, Symmetric matrix and Skew-symmetric
matrix 4)
12 34

IfA:[3 5}andB:{S 1}thenverifythat (6)

(i) (A+B)T=AT+BTand
(i) (AB)T=BTAT

1 -2
IfA :{ 3 4 } verify that A(adj A) = (adj A) A=[A| L, 4)
What is time series analysis ? Explain in brief. “4)
Obtain short term variations for the following time series by taking three yearly
moving average. (6)
Year 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003

Production of

Sugar(*000 Kg) 75 60 54 59 86 65 63 80 90 72

Find seasonal indices for the following time series. 4

Year Ql Qg Qg Q4

1999 3.5 3.9 3.4 3.6

2000 3.5 4.1 3.7 4.0

2001 3.5 3.9 3.7 4.2

2002 4.0 4.6 3.8 4.5

2003 4.1 4.4 4.2 4.5
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OR

Explain the method of moving average for obtaining trend. State its merits and

demerits.

(6)

Following table shows the figures of yield of cotton per hector in a Gujarat State
during the period from 1995 to 2000. Fit the trend line from the data and forecast
estimated yield of cotton for the year 2005.

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000
z(k'g')d of cotton | 954 | 1030 | 1280 | 990 | 1070 | 1160

Write down merits and demerits of cost of Living Index number.

Find Laspayer’s, Paasche’s and Fisher’s index number from the following data.

Base Year Current Year
Commodity
Price Quantity Price Quantity
A 4 11 8 12
B 10 7 8 15
C 3 13 9 11
D 13 15 20 18
OR

Explain the following terms in context with linear programming :

(i)  Objective Function

(i)  Constraints

(iii) Feasible Solution and

(iv) Optimal Feasible Solution

Maximize z = 3x + 5y

Subject to the following constraints

x+y<8
x-y<2
y<4
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x,y>0

Give the difference between population survey and sample survey.

For studying some characteristic of a population, observations of the population
are 5, 7, 9, 3 and 11. Taking all possible samples of size 2 without replacement

from it. Verify the following results.

M EM=Y

_ 2
i Vo) =("g"
(i) E(?) = S?

Write short note on : Stratified random sampling method.
The population is divided into three strata. The data for its mean and variance are

OR

as under :
Stratum Stratum Stratum
I I Il
No. of units of stratum 500 300 200
Mean of Stratum 16 19 15
Variance of Stratum 10 12 4

If stratified sample of 100 units is taken from this population by proportional
allocation, then obtain the population mean and variance of stratified sample

mean.
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Instructions : (1) Figures to the right indicate full marks of the questions.
(2) Use of simple calculator is allowed.
(3) Graph paper will be supplied on request.

1. (a) Define permutation and combination and write their formulae.
(b) How many words can be formed by using all letters of the word MONSOON ?

(c) Attempt any two from the following :
@ If 160r+3 = 16C2r_5, find r
(i) Anunbiased coin is tossed thrice, find the probability of getting

a)  exactly two heads
b) atleast two heads

@iii) IfFP(A") = % P(B") = % and P(AnB) = % then obtain

a) P(AuUB)and
b) P(A'NB')
OR
(@) Explain the following terms
Sample space, Difference event, Exhaustive events, Independent events.

(b) If one number is selected from first 50 natural numbers then find the probability

that it is a multiple of 7 or 11.

(c) Attempt any two from the following :
(i) Forevents Aand B, if P(A) =0.78,
P(B) = 0.52 and P(AuUB) = 0. 91, then obtain P(A/B) and P(B/A).

(i) In how many ways two prizes can be distributed among 9 students such that

any student can get both the prizes ?
(iii)y 1f%C = 20CZr_3, findr.

FA-112 13
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Define determinant and write its rules. (6)
By Cramer’s method solve the following equations. “)
x+5y=7
2x-3y-1=0

4 5 -7
If | =2 k 6 |=43 findk. C))

1 k 1

OR

Define : Zero matrix, Diagonal matrix, Symmetric matrix and Skew-symmetric
matrix “4)

12 3 4
'fA{:a JandB:{s 1
() (A+B)T=AT+BTand
(i) (AB)T=BTAT

} then verify that (6)

1 -2
If A =[ . } verify that Aadj A) = (adj A) A= | A| I, “)

Write uses of population Census.

Explain population census of India of 2001.

OR

Explain the meaning and utility of vital statistics.

Find crude and standardized death rates of city A and B from the following data

and compatre it.

Age City A City B
(inyears) | population | Deaths | Population | Deaths
0-10 20,000 600 12,000 372
10-20 12,000 240 30,000 660
20-40 50,000 1250 62,000 1612
40-60 30,000 1030 15,000 525
Above 60 10,000 500 3,000 180
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What is time series analysis ? Explain in brief. 4

Obtain short term variations for the following time series by taking three yearly
moving average. (6)

Year 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003

Production of

Sugar(*000 Kg) 75 60 54 59 86 65 63 80 90 72

Find seasonal indices for the following time series. €))

Year Ql Qg Qg Q4

1999 3.5 3.9 3.4 3.6

2000 3.5 4.1 3.7 4.0

2001 3.5 3.9 3.7 4.2

2002 4.0 4.6 3.8 4.5

2003 4.1 4.4 4.2 4.5

OR

Explain the method of moving average for obtaining trend. State its merits and
demerits. (6)

Following table shows the figure of yield of cotton per hector in a Gujarat State
during the period from 1995 to 2000. Fit the trend line from the data and forecast
estimated yield of cotton for the year 2005. 3)
Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000

Z('ge')d of cotton | g5 | 1030 | 1180 | 990 | 1070 | 1160

Write down merits and demerits of cost of Living Index number. 6)

Find Laspayer’s, Paasche’s and Fisher’s index number from the following data.  (8)

Commodity -Base Year - -Current Year -
Price. | Quantity |  Price Quantity
A 4 11 8 o
B 10 7 g 15
c 3 13 9 n
D 13 15 20 18
OR
15 P.T.O.
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What is meant by interpolation and extrapolation ? State its assumptions.

The following are the annual premiums charged by an insurance company for a
policy of Rs. 1000. Calculate the premium payable at the age of 26.

Age (in years)

20

25

30

35

40

Premium (in Rs.)

23

26

30

35

42

“4)

(6)

Estimate the number of births for the year 1969 in a town from the following data. (4)

Year

1965

1968

1970

Number of births

100

120

160

16



