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I nstructions to the candidates :

1)
2)
3)
4)

Ql) a

b)

d)

QA iseompulsory. Attempt Q.2 or Q.3, Q.4 or Q.5, Q.6 or @Q;Z/Q.8 or Q.9.
Figufes toThe right indicate full marks. -
Assume-stlitable data, wherever necessary.

Use of @ectronic pocket calculator is allowed. >\§
\\\

The first four moments about the wotking mean Sare—1,10, 11, 16 then
value of second moment p, about-meands( g1ven by [2]
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iii) 8 :' ‘iV) 7

Mean and standard de}/i ton.0f '@ Binomial distribution are 25 and 5
respectively. Numbeyofqlals N'“is [2]
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Q2) a

b)

Q3) a)

b)

2 2
Most general solution of the partial differential equation gxlj gylj =
representing metal plate havingitength X & breadth Yy — o0 is [2]
) (C, cosmx+ C, sinnx) (C.e™+ C,e™)
i) (C, €™+ 0re™)
i) (C, e™+EJe™
iv) (C, cos hifX +,C; sinhmx) (C, cos my + C, sin my)
If probability’of suecess p = 0.7 then probability of failure q = [1]
) 04 i 1.7
i) , <0/7 iv) 0.3

)

Fit-a Sttaight line of the from y = ax + b to the following data by least
squaresmethod Nt [5]

N
x” 0 5 10 15 20 (525
y 12 15 17 2 2487730

Calculate the first four moments ‘about ?he mean of the following
distribution ’ S [9]

x|1 3,.45678

fl 1 f{5 28 8 1
Obtain the correlatlon coefficient between populatlon density (per square
miles) & depth rate (p/ﬁl" thousand persons) from data ralated to 5 cities.[5]

x | 200 3000/ 4000 700 300
B 1208 A6 21 10
OR

Fit a Straight line of the¢’from y= ax + b following data, by using ntethod
ofleastisquares [9]

X0 152 3 4 5 6 7

y|-5 3 -1 1 3 5 7 9
The first four moments of a distribution aboutsthe’ valuie 2 are -2, 12,
—20 & 100 calculate [9]

1)  First four central moments.

i)  Coefficients of Skewness & Kurtgsis

Find the regression line of y on X for the follofwing data [9]
X | 10 14 18 22 6 30
y | 18 12 24 6 30 36
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Q4) a)

b)

QS5) a)

b)

A set of five similar coins is tossed 210 times & the result is [9]
No. of Heads 0 1 2 3 4 5
Frequency 2 591 20 60 | 100 | 23

Test the hypothesis that’the data follow a binomial distribution.
|Given 3, ,, =51991

A manufaeturer of Cotter pins known that 2% of his product is defective.
If he sells optterpins in boxes of 100 pins & guarantees that not mere
than 5.pins witl\be defective in a box find the approximate probability
that.abox will fail to meet the guaranteed quality. [9]

K raildom-sample of 200 screws is drawn from a population with which
representsize of screws. If a sample is distribution normally with a mean
3.15.¢m & standard 0.025cm find the expected nuglber of screws whose
sizé'fall between 3.12 & 3.2 cm. [Given A(1.2)=0:3849 ; A(2) = 0.4772]

% [5]

ot W
OR ) G )

On an average box containing m‘artlcles is likely to have 2 defectives.
If we consider a consignmefi§ Of 100 boxes how many of them are
expected to have three or/igss'defectives? [5]

Number of road acc1cyﬂt93\a highiway during a month follows a Poisson
distribution with me;an §. Fmd the probability that in a certain month
number of accidente.oh the highway will be. [5]

)  lessthan3
1) ‘between 3 and?

In experiment on,péa breeding, the following frequencies of s¢eds were

obtained [9]
Round & Wrinkled Round & | Wrinkled & Total
green green yellow . yellow:
222 120 32 150 524

Theory predicts that the frequencies stiotld bg i’ proportion 8 : 2:2: 1
Examine the correspondence between'theory’ & experiment.

[Given Xogos = 7.815

[6179]-296 3



Q6) a)

b)

Q7) a)

b)

Q8) a)

b)

Find the directional derivative of @= xy + yz* at (1, —1, 1) along the

X—1 y+1 z-1

1i
me 1 2 5

[S]

Show that vector field F== (X — y2)i + (Y’ —Xx2)] +(Z —Xxy)k is
irrotational. Fifid'scalagq such that F =V ¢. [9]

Evaluate [Fdi along straight line joining (0, 0) and (1, 1) where
C

F=2X -y By —4x)7] . [5]
OR
Findthe diréctional derivative of ¢ = x+ y* + Z’ at the’point (1, 1, —1)
— |
along the direction of 21 — J +3k . +& [5]
Show’that (any one) : }“§ [9]
ar| a (@nr 1y
Y v[E _a -3) N
r r r ) Q
Q/
r 2 ol N
0 VoE]E S
4\
Evaluate f EdT gor 2 (‘:loged curve which is given by X* +y*=1,z=0
- f
where F = cos yT %41 —&iny)] by using Green's Lemma. [5]

A string is stretched‘and fastened to two points distanced one ineter
apart 1s,displaced i1t0 the form y(X, 0) = X from which it is released at

t= 0. Determine-thé displacement of the string at a diStance X\from one
end. [8]

ou ,0Uu .
—=C
Solve ot o’ if [7]

) u,t)=0°C
i) u(l, t)=0°C
) u(x, 0)=50°C,0<x<1
v)  u(x t) is finite, Vvt
OR
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Q9) a)

b)

Using Fourier transform, solve thggguation

V

ou d’u .G ..
=C'—,0<x<00,t> 0(§Sfb]ect to the conditions.

—=C
ot ox’
) u0,t)=0,t>0 ép

i u@¢»:€§;>fv

g

O,
iii) uasg;?dgéf)ﬁo as X — 00

Dete e the'&tribution of temperature in the semi infinite

itial distribution of temperature is f(X). %

¢ &
' VVVV

O

X> 5;: y Twhen the end X = 0 is maintained at zero temy @ ure and

[8]

[7]
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