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(Common to Elect.,, Instru. & I.T.)
ENGINEERING MATHEMATICS—III

(2008 PATTERN)
Hours Maximum Marks : 100
In Section I, attempt Q. No. 1 or 2, Q. No. 3 or 4,
Q. No. 5 or 6. In Section II, attempt Q. No. 7 or 8,
Q. No. 9 or 10, Q. No. 11 or 12.
Answers to the two Sections should be written in separate
answer-books.
Figures to the right indicate full marks.
Neat diagrams must be drawn wherever necessary.
Use of non-programmable electronic pocket calculator is

allowed.

Assume suitable data, if necessary.

SECTION 1
any three : [12]
2
a7y 2@ + y=xe¥sinx
dax? dx

(D2 - 1)y=xsinx+(1+x2)ex

P.T.O.
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3x
(iti) y#- 6y¢+ 9y =e—2 (By Variation of Parameters)
x

(iv) (xzD2 - xD + 1) y =x logx

%y dy _ 1

) dx?  dx  1+e*

(b) An uncharged condenser of capacity C charged by applying

t
an e.m.f. of value E sin ﬁ through the leads of inductance

L and of negligible resistance. The charge Q on the plate of

condenser satisfies the differential equation :

2
=) + Q _E sin—t |
42 LC L JLC

Prove that the charge at any time ¢ is given by

Q- ECe t b ot .
2 &7 LC JLC “CVLoY 5]
Or
2. (@) Solve any three : [12]
d3 dy .
@) gg+4d—i’=sm2x
(i) d—zy+3@+2y=eex
dx? dx
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(b)

3. (a)

(b)
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d2
(ii1) d—%} +y=tanx (By Variation of Parameters)
X

i dx _ dy _ dz
(iv) x(2y4 - 24) y(z4 - 2x4) z(x4 - y4)

() (D4-2D3-3D2+4D+4)y=x%&

Solve : [5]
dx
X Bx- 2y =t
a0
dy
Y ok y=0.
a Y
If

u= %log(x2 + yz),

find v such that flz) = u + iv is analytic. Determine f(z) in

terms of z. [5]
Evaluate :
2 4
B z 21 d
c ?°
where

() C is the circle |z — 2| =1
(i) C is the circle |z| = 1. [5]
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(c)
4. ()
(b)
(c)
5. ()
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Find the bilinear transformation which maps the
points z =1, i, 2i on the points w = -2, 0, 1

respectively. [6]

Or

F f(z) is analytic, show that :

2
07 7 ol @) 1617 ) + 7t 5)

Evaluate using residue theorem,

2 492+
. 22+ 2z+1 dz,

o+ (- 3)

where C is the contour |z + 1| = 2. [6]

Show that under the transformation,

l1- z
w = - >
1+ z
x-axis in z-plane is mapped onto the circle |w| = 1. [5]

Find the Fourier transform of :
flx) =1 - x2 x| £ 1
=0 , x| > 1

Hence evaluate :

e

XX COSX - SlIl.X'O

g)‘ 3 5 SE dx. 6]
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(b)

(c)

6. (a)

(b)
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Prove that the Sine Fourier transform of :

o= i % 51
x 2
Find z-transform of the following (any two) : [6]
@ Ak =38 |, k<0
=2t k0
i) fk) = Si‘}fk k>0

Gii) flk) = ke @® kB 3 0.

Or
Find inverse z-transform (any two) : [6]
z
J F(z) = , |lz| > —
(i) (2) = low 1o Ed 1
& 408 5o

10
@) P = oy (ZZ ) » By Inversion Integral Method

1
G () = 9
(tii) F(z2) G-2(-3) |z| <
Solve the difference equation,
f(k+1)+1f(k)=eelék kE :0 flO)=20 [5]
2 820’ ’ '
5 PTO.


http://www.stupidsid.com

(c)

7. (a)

(b)
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Solve the integral equation : [6]

¥
Of(x)sinlxdey =1 , 0 £ 1<1
0

SECTION 1I
The first four moments about the working mean 3.5 of a distribution
are 0.0375, 0.4546, 0.0609 and 0.5074. Calculate the moments
about the mean. Also calculate the coefficients of skewness
and kurtosis. [8]
Calculate the coefficient of correlation between the marks obtained

by 8 students in Mathematics and Statistics from the following

table. Also find the lines of regression : [9]
Student Maths (x) Statistics (y)
A 25 8
B 30 10
C 32 15
D 35 17
E 37 20
F 40 22
G 42 24
H 45 25
6
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8. (a)

(b)

(c)

9. (a)
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Or
20% of bolts produced by a machine are defective. Determine
the probability that out of 4 bolts chosen at random :
(i) 1 is defective
(i) at most 2 bolts are defective. [6]
A telephone switch board handles 600 calls on an average during
rush hour. The board can make a maximum of 20 calls per
minute. Use Poisson’s distribution to estimate the probability,
the board will be over taxed during any given minute. [5]
In a distribution exactly normal, 7% of the items are under
35 and 89% are under 63. Find the mean and standard deviation
of the distribution, using the following data.
(Normal variate corresponding to 0.43 is 1.48 and corresponding

to 0.39 is 1.23.) [6]

Find the constant ‘@’ such that the tangent plane to the surface
x3 — 2y + yz = (@ + 4) at the point (2, 1, ) will pass

through origin. [6]

7 PTO.
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(c)

10. (a)

(b)
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F a,b are constant vectors and 7 and r have their usual
meaning, then show that : [6]
()
.. o, e, o 10, c ' o 10
(zz) N a N—-—=+Ngca.N=-2=0.

& ro & ro
Show that :

d éf &dr . d%Fou _&dr d37 6

_e . - —+ll: . E— —+o

dt g &dt dt?gq &dt  didg 4]

Or

F g is a constant vector and

then show that F is irrotational and hence find scalar potential

f such that F = «f. [6]

Find the angle between the surfaces xy2 + 25 + 3 = 0 and

x logz — y2 + 4 = 0 at (-1, 2, 1). [4]
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(c)

11. (a)

(b)

(c)
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F nr and are vectors joining the fixed points
P{(xy, ¥1, 27) and Pgylxg, y9, 29) to the variable point

P(x, vy, z), then show that :
(1)

G) N (R R)=2(5 - ) 6]

Evaluate :

O F.dr,
C

where F =3y + 2x ; and ‘C’ is the boundary of a rectangle

0 £x £p;0 £y £ sinx. [5]
Evaluate :

OF . ds,

S

where F = yz{ + xz j + xy k, and ‘S’ is the surface of the sphere

2

x2 + y2 + 22 = 1, in the positive octant. [5]

Verify Stokes’ Theorem, for F=xyi +xy2 j and C is the
square in XY-plane with vertices (1, 0), (-1, 0), (1, 1) and
(-1, 1). [7]

9 PTO.
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12. (a)

(b)

(c)
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Evaluate :

O (sinz dx - cosx dy + siny dz),
C

where ‘C’ is boundary of the rectangle 0 £ x £ p;
0£y£1 2z = 3. [5]
Evaluate :

- dS
(¢)) >
S \/azxz + 292 + (252

over the closed surface of the ellipsoid

ax? + by? + cz?2 = 1. [7]

F F = 2, and ‘S’ is any closed surface containing volume

‘V’, then show that :

OF.dS=6V.

S [5]

10
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