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(z)  Answer any three queétions from each Section.

-(if) Answers tb the two Sections should be written in separate

answer-books.
(iti) Neat diagrams must be drawn wherever necessary.

(iv) Figures to the right indicate full marks.

(v)  Use of electronic pocket calculator is allowed.

(vi) Assume suitable data, if necessary.

SECTION 1

Solve the followihg (any three) : [12]

@ O-D'y= ex+5x+—2—

@) (D% + 2D2 + Dy = 25 + 3x + 1

(Gii) (D2 - 4)y = xcoshx

(Gv) D2 + 3D + 2)y = e®* [By variation of parameters]

d’y 1dy

-d—x—z \x dx =A+Blogx,

P.T.O.
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b)) An emf E sinpt is apphed att =0 to a c1rcu1t containing
a condensor C and 1nductance L in series. The current x satisfies

~ the equatlon

' L—+EI x dt =E sin pt

‘ —-dq 1
= et P2-_— _ , :
where x = dt I | L C and. at ¢ - 0 current x and charge

E
q are zero, show that at any time ¢ current is —zztsm pt. [5]

2. (a) | Solve the following (any three) : ' | [12]
@ (D% + 2D + Dy = e* loga
@) (D3 - 7D - 6)y = 2% [1 + 1]
Gii) (D? + 1) y = sééx_ [By variation of parameters]

2 |
(iv) (4?+1)2%%+2(4x+1)%fy=(2x+l)

x2dx _y’dy dz .
(v) B =3 =, ~
(b) Solve simultaneously the equations : : [5].
dx
X 9x-y=0
a7
dy
—+x-4y=0
ey
[3662]-142 : 2
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8. (@ I f@ = u + w is analytic find f(2) if

u + v - e (cosy — siny). ‘ [6]
(b) Evaluate :
sin? z
$ 2rd

n

C ——

(z 6)
'where C is IZI=-2-.) [5].
L (¢) Find the bilinear transformation  which méps the points

1, . .
0, -1, i of z-plane onto points 2, e, 5{5“]. of w-plane. [5]

Or

4. (a) Find the harmonic conjugate bf u = x* - 6x2y2 + y4 such
| that f(z) = u + iv is analytic. Find f(z) in terms of z. [5]

(b) Evaluate, using Residue - theorem :

| $ -1
~ | ] 22(22+1) (z+2)
where C : ]zl' = 1 ’ | [6]

(c¢) Find the map of the straight line y = x under the transformation

_z-1
z+1°

(5]

[3662]-142 D N P.T.0.
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5. (a)
b)
(c)

6. (a)
b)
(c)
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. —ax
Find Fourier sine transform of %—Q | - 5]

Using Fourier Integral representation show that :

d\ =
2
1-A 0

a wnvla

[6]

: A n
*®  0S — .COSAX —cosx |x|<
I 2 2 —
0

m
%15

Find 2z-transform of the following (any two) : [6]
G)  fk)=2"cos(8k) k20 |
5k '

@) F®=27 E20

| 2* k<0
Gii) fRY=q/1V = .
| (-) k20
: 3
Or

Find Inverse z-transform of (any fwo) s 18]

. _ : 2
(l) ‘F(z)—(z—l)(z—l)’
\*71)U7s)

: :z2
2 +a e

|Z|>Z

|  32+2 :
ii) F@@) = —5——, z|>3.
(@) 22 -52+6 2]

Solve the difference equation by z-transform :
12f(k + 2) - 7 ftk + 1) + f(k) = 0 &k

v
(=

CF0) = 0, f(1) = 3. . (5]

Find the Fourier transform of e~ 1*!, [6]

4
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SECTION II

7. (@) Calculate () mean, (i) standard deviation, (iii) variance and

(iv) coefﬁciént of variation for the following distribution where

x denotes the mid-points of class interval : [6]
x . | ‘ f
2.0 5
25 38
30 e
~ 3.5 - | 92,
4.0 ' 70
45 %0
5.0 10
(b) Compute' correlation coefficient between supply and price of
- commodity godds using data given below : ' [5]
Supply Price
| 152 | 198
- 158 178
'169 _ 167
182 | 152
160 . 180
166 170
182 162 .
[3662]-142 | 5 . PT.O.
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(¢) The accidents per shift in a factory are given below. Fit a
Poisson distribution to the observations and hence calculate

theoretlcal frequencies. ' [5]

Accidents Frequency |
S | | f

0 1142

1 158

2 67

3 27

4 5 :

5 1 | B

’ Or

8. (a) The following are the values of import of raw material and
| export of finished product in suitable units. Calculate coefficient

of correlation between import and export values. [6]
- Export Import “

10 12

11 S 14

14 - 15

u | 16

20 | 21 .
22 | 2

16 | 21

12 15

5 | 16

13 o

[3662]-142 | 6
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(b) The mean weight of 500 students is 63 kgs and the standard
deviation is 08 kgs. Find how many students weigh 52 kgs
if weights are ndrmally distributed and if wrights were recorded

to the nearest kg. N [6]

(¢) From a well shuffled pack of cards three cards were drawn

‘at ‘random. Find the probability that they form a combination

of king, queen and jack. - (4]
.
9. (a) Determine f(r) such that [f (r) ;] is solenoidal. (4]
(b) Find the directional derivative of :
) = x2 - y2 + 222 at pqQ, 2, 9
in _the direction of _vector PQ where Q = (2, ?3, 4). [5]
(¢) Show that (any two)‘_: . : [8]
~ - 1 a 3~ -\-
(G Via.V=|=-—+—la.r)r
o vavi)--S5da@n
. " — 2 ’
) V.[f(r)r =f'(r)+ =f(r)
ro r
1 2
i v(3)-2
(lll) r2 I‘4 .
[3662]-142 o7 SR P.TO.
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Or

' 10. (o) Find the directional derivative of

0 = xy? 4+ yz2 + 22
along the tangent to the cu’rve x =1, y = t2,.z = ¢3
at (1, 1, 1. | ﬁ [5]
b) If 5, is a solen01da1 functlon show that :
“curl curl curl curl u=V*u. - [5]

(¢) Show _that the vector field :
F =2xy e%i + x2e%j + x’ye’k
is an irrotational vector field and hence find correspbnding

scalar potential ¢ such that F=vV¢. - [7]

11. (@) Find the work done in moving a particle from (1, 1, 1) to
(8, =5, 7) along a force field :

‘ F—'= (x2—yz)i+(yz—zx)j+(zz—xy)k- [5]
(b) Verify Green’s Lemma ‘for : |
= (322 -8y®) i+ (4y — 6xy) j
over the closed curve x = 0, y = 0, x +y = 1L (5]
(c) Venfy Gauss Dlvergence theorem for :
| F=(3 yz2)L—2xy1+2k

over }th’e surface S of the cube bounded by planes x = 0,

y=0,z=0,x=a,y=a,‘z=a. : ' 7

(3662]-142 8
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Or

12. (a) Evaluate the integral
J' F.dr
C
where F=2y+3)i+xzj +(yz-x) k
along a straight line joining the poipts (0, 0, 0) and (3, 1,1). [5]

(b) Verify Stokes theorem for :

F=xy2i+yj+zzxk

N '
] for the surface of a rectangular lamina bounded by
x=0y=02=0x=1y =1 [7)
(¢) Maxwell’s equations are given by :
\V.E=O,VXE=—Q—H—,V><E=6—E-
, at t
Show that | satisfies the equation :
%u
Vi =—. 5
) (5]
[3662]-142 9
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