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Time: 2%2Hours) [Max. Marks: 70
I nstructions to thereandidates:

1)

b)

d)

Questivn/No. 1is compulsory. Solve Q.2 or Q.3, Q.4 or Q.5, Q.6%r Q.7, Q.8 or Q.9.
Neat.diagraimismust be drawn whenever necessary.

Figures to the right indicate full marks.

Use of electronic pocket calculator is allowed.

Assumessuitable data, if necessary.

Thefirst four moments of adistributiom abaut mean of thevariableare0,

2,0and 11. Then 8, = [2]
) 25 i) . ~2.3999
i) 2.75 Iv) 7 0.5987
If F=(Xy)1 +(xyz) J°+(22y)lz thencurl F at (1, 1, 2) is [2]
) 5 +] i) 3+ ]+k
i) 3+ k V) 3+]

. L . . du  ,addl
Themost general solutior-of the partial differential equation 5 C e
representing heat flow,along abar is [2]

_c?mt

) (ccosmx+c,sinmx)e
i) (c,cosmx+c,sinmx)e™
i) (¢ cosmx+ c,sinmx)(c, coscnt + ¢, sincriit)
iv) (¢ cosmx+c,sinmx)(c,e™+c,e™)

In Binomial probability distribution, if P76/ thenP(X =r) is [2]
RO

1) '\ 1)) C 5

0 s3] a3

i) G| 3 V)52 Gl 5

PT.O.



f)

Q2) &)

b)

Q3) 8

b)

Q4) &
b)

If F=xi +yj+zk then V.7 = [1]

) 1 i 2
i) 3 iv) 4

Inapoisson distributionif P(r'=3)=6P(r =4), then P(r = 2) isequal
to [1]
) 0025 i) 001148

ii) 0.251 iv) 0.1148

Fit astraight line ef the Form y=ax+b to thefollowing data. [9]

X 1 3 4 S 6 8

vy V1L | 3]s | 7 [

Caleulatesthe first four moments about the mean\of the following
distribution. [9]

X 1 2 3 41 5 6 7 8| 9| 10

F 6 | 15| 23| 42| 62| 60| 40{ 24| 13| 5

Find the coefficient of correlation férthe following table. [5]

X 10 14 18 22 26 30

v | 18 | 12 | 24 | &) 30| 36

OR
Fit astraight lineto the foliOwing data. [9]

X 0 5 1Q 15 20 25

y | 2 | 15 | 47| 2 | 24 | 0

First four moments©of adistribution about value 4 are—1.5, 17, —30 and

108. Find the first four moments about mean 8, & f3,. [5]
Obtaintheregression linesfor the following table. o]

X 6 2 10 4 8

y | 9 | 1L 475 | 8 | 7

From 20 tickets marked 1 to 20, oneticket is drawh.ai random. Find the

probability that it is marked with multiple of 3 or 5. [9]
A fair coinistossed 6 times. Find a probability efgetting: [9]
) atleast four heads

i)  not heads

Assuming that the distance of 1000 brasgpl ugs taken consecutively from

machine from anormal distribution withimeat 0.7515 cm and standard

deviation 0.0020 cm. How many of the plugSarelikely to be approved if

the acceptable diameter is 0.752+ 0.004cm. (Given Area = 0.478 for

z=2.25and Area0.4599 for z=1.75), [5]
OR
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Q35) 8

b)

Q6) &)

b)

Q7) &)

b)

A can hit thetarget 1 out of 4 times. 8,can hit 2 out of 3 times. C can hit
the target 3 out of 4 times. Find the probability that at least 2 hit the
target. [5]
In a certain factory turning oui‘razor blades there is a small chance of

1
500 for any blade.to be defective. The blades are supplied in a pack of

10. Use Poissoriydistribution to calculate the approximate number of
packets caritaining-no defective and two defective blades, in a
consignment of 16,000 packets. [5]
Among<64 off .spring of a certain cross between European horses, 34
were red) 10.were black and 20 were white. According to a genetic
model ,these niumbersshould beintheratio 9: 3: 4. Isthe dataconsistant

with'themodel at 5% level of significance (#2100 =599). [5]

Find the directional derivativeof ¢ = x* — y* — 2z* a thepoint P(2,-1,3),
inthe direction PQ where Q is (5, 6,4). [9]

Show that the vector field F=(8xy+ z')7 + (4% - 2) T+ (4x2* - y)k
isirrotational. Find Scalar poteqtial function ¢ suchthat F=Vg. [5]
Using Green's theorem far/ F= xyi"+ y*j over region R enclosed by

parabola y=x* and line y=X in the first quadrant, evaluate

jxy dx+ y’dy (5]

OR
UsingStokéstheoremevauae”Vxl_:- N ds where F = 3yi —x2°j++ yz°k

and sis surface Of the paraboloid 2z = x* + y* bounded hyz=2. [5]
Provethat (any one): [9]

. 6
i) V“(rzlogr):F
Find angle between the tangents to the cuive r =t + 2ff —t°k at the
pointst=1andt =-1. [9]
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Q8) a)

b)

Q9) a)

b)

A homogeneous rod of conductingamaterial of length 100 cm has its
endskept at zero temperature and thetemperatureinitially is [8]

u(x,0)=x, 0< x<50;
=100-x, 50< x<7100.

Find the temperature u(X,y) at any time.

0° 0°
Solve following BTZ: cza—xz/ subject to [7]
) y{0it) =0Vt
i) y(l,t)=0,vt

(V) Y(X,O)=§x, 0<x< =

2 2

Solvetheequationa—tzl+a—lj:0 subject to [8]
ax" v ay

) u=0wheny— o farall x

i) u=0whenx=0Qforaly

i) u=0whenx=%joraly

V) u=Xx(1-x)wheny=0forO0O<x<1.

The initial temperature along the length of an infinite baris given by

u(x,0)=2 [q<1 L _
-0, |{>1 If the temperature u(x/t)\satisfies the equation

ou 9% _ .
R —oo < X<oo, >0, find the terhperature at any point of the
bar at timet. [7]
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