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(*) Instruotions to candidates:

l) All questions are compulsory.

2) Figures to the right indicate full marks.

3) IJse of scientific calculator is allowed.

4) Assume suitable data where ever required.

Q.l Atternpt any one

a) Solve the following differential equation x2

b)
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Solve the following differential equation * *f, = xa +2x +7
dx-

Attempt any one
Apply Runge-Kutta Fourth order method to find an approximate vaiue of y when

x:0.2, Given thatd:v-'i .i *av:l when x=0.' dx Y'+Na

Solve the following by Euler's mcdified method; 4 = y1e\, + y) ,y{l)=2 at x:1.2 and
dx

1.4 with h=0.2
Attempt any one
The regression equation equations are Bx-10y+66:0 and 4Ax-Wy:/14. The value of
variance of x is 9. Find; l)The mean values of x and y. 2) T'he correlation coefficient
between x and y. 3) The Standard Deviation of y.
The first four mornents of a distribution about the value 30.2 are 0.2ss,6.222,30.211
and 40a.25.Find the first four central moments. AIso find mean, standard deviation,
and comment on skewness and kurtosis.

Attempt any one
a) i) Average number ofphone calls per minute coming into company is 3, during certain

period. Using Poisson distribution find probability that during one particular minute
there will be less than two calls.
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ii)In a norrnaily distributed g6up of 450 students with mean 42 and standard deviation
8, find the number of students scoring less than 48 rnarks
( Civen Area corresponding to z: A.75 is 0.2734)

b) i)A manufacturer of cotterpins knows that3Yo of his product is defective. If he sells
cotter pins in boxes of 100 pins and guarantee.s that not more than 6 pins will be
defrctive in a box. Find the approximate probability that a box will fail to meer the
guaranteed quality.
II a Poisson distribution to the data

Q.s Attempt any cne
i)Show that u=4xy * 3x + 2 is harmonic, hence find harmonic conjugate 'v' of u and
hence determine analltic function (z)=u +i v in terms af z. &
Find the Bilinear transformation which maps the points 1 , i, -r of the Z- piane on to
the points i . 0. -i of the W- plane.

ii) Evaluate $4:?*r, w,here 'C' is the ellipse **4 =,).{ }\' 4 e" 
\;-;)

b)

a)

L6+41

[4+6]

[7+6]

[7+61

u+6)

()

i)If (z) is analytic firnction , show that (#.#)1{41'=+lr'\r'>l'

Q.6

Find the Bilinear transformation r.vhich maps the points 0, -i ,zi of theZ- plane on to
the points 5 r , co , 

:j of the W- piale.

ii)Apply Residue Theorcrn to evaluate I *'J, -, _fz where 'c' is the circle lzl=2

,dttempt any ong
i)A. string is stretched and f,astened to two points I apart. Motion is started by displacing

the string in the forrn ,:u ,i, fryl from which is released at time t=0, find the\t )
displacement from one end,

ii)solve * = * for the conduction of heat along a rod without radiation if- 0t 0x'

(i) u isfiniteas / -) co (iil +=0 when x:0 andx:tr (iii)u(x,g): /x-xr, A<xtl"Ax

ends, find the solution with boundary conditions, (l)y{0,t):0 (Z)y(t,f) = 0.- ( a,\
CI) [#j=. = o ('l) y(x,0)= k(tx - x'),0 < .r s l
ii) Find the temperature at any time if homr:geneous rod of conducting material of
length l00cm has its ends kept at zero temperature and the temperaturi initially is

,(x.ol={ * o<x<50
ll00-x 50(,r<t00

a)

a b)
,O # = "' *i represents the vibrations of a srring of length , I , fixed at borh
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x 0 I 2 J 4 5
f 142 158 67 27 5 I
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