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S.E. (Comp./ZIT) (Second Semester) EXAMINATION, 2016
ENGINEERING MATHEMATICS-III
(2012 PATTERN)

Time : Two Howurs Maximum Marks : 50
N.B. :— (i) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.
(it) Neat diagrams must be drawn wherever necessary.
(iiz) Figures to the right indicate full marks.
(iv) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

(v) Assume suitable data, if necessary.

1. (a) Solve any two : [8]
(i) (D? — 1)y = cos x cosh x + 3%
@1) (D*+3D+2)y=¢"

2

Gi) Cx+37 92 ox+3) P oy —24x
dx® dx

X
(b) Find the Fourier transform of [4]
1 —x?, | x| <1
flo) = { 0, |x >I
Hence evaluate _[: (XCOS i;smxj Cosgdx,

P.T.O.



2. (a)
(b)
(c)
3. (a)

(b)
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Or

An em.f. E sin pt is applied at ¢ = 0 to a circuit containing
a condenser C and inductance L in series, the current I satisfies
di 1

the equation L—+—jidt:E sin pt, Where
dt
. dg . 2 1
1=——, = —
7 if p e and

initially the current and the charge are zero, find current at

any time ¢t. [4]
Find the inverse z-transform (any one) : (4]
N OF()e— |2 <3

2 (z=3)(z-4)’

(i1) Find inverse z-transform of F(z)= 222+1 using inversion
integral method.

Solve the following difference equation to find flk). [4]
12k + 2) — 7flk + 1) + ik) = 0O
k >0, A0) = 0, A1) = 3.

The first four moments of a distribution about 30.2 are 0.255,
6.222, 30.211 and 400.25. Calculate the first four moments about

the mean. Also calculate coefficient of skewness. (4]

Suppose heights of students follows normal distribution with
mean 190 ¢cm and variance 80 em?2. In a school of 1000 students,

how many would you expect to be above 200 cm tall ?

(Given that : A;(z > 1.1180) = 0.13136). [4]

2



(c)

4. (a)
(b)
(c)
5. (a)
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Find the directional derivative of ¢ = e2¥ cos (yz) at

(0, 0, 0) in the direction of tangent to the curve

X =a sin t, y = acos t, z = at, at t = T, [4]
4
Or
Prove the following (any one) : [4]

Gi) V' (’logr)= r%

Show that vector field given by F =()*cosx +z°)i +(2ysin x)j
+(2 xz)k is conservative and find scalar field ¢ such that

F=Vo. [4]

If 5x; = 80, Zy; = 40, Xx;2 = 220, n = 5, Zy;2 = 340
and Xx;y; = 214, then obtain the regression lines for this
data. [4]

Evaluate the integral jf. dr, where

F = (ysin z — sinx)i + (xsinz + 2yz) j + (xycos z + y2) k
. Tc n — .

from the point (0, 0, 0) to 5’1’5 . Is F conservative ?

[5]

3 P.T.O.



(®)

(c)
6. ()
(b)
(c)
7. ()

(b)
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Using divergence theorem, evaluate Hl?-izdS, where
S

F=uxi —yj+(z>—1)k and S is the total surfaces of the cylinder
bounded by z = 0, z = 1 and x2 + y2 = 4. [4]

Use Stokes’ theorem to evaluate H(Vx?).ﬁ ds, where
S

F =yi + (x — 2xz) j — xy; and S is the surface of the

2 2 _ ,2

sphere x2 + y2 + 22 = a2, above the xy plane. [4]

Or

Evaluate the integral _[C F.dr, where F =[¢'y+sinyli +

2 2

[e" +x(1 +cos y)]j where C is the ellipse %JFZ;_ZZLZ:O'M]

Evaluate H (yzi + zxj + xyk). i dS, where S is the curved surface
S

2

of the cone x¢ + y¢ = 24, z = 4. [5]

If E=V$ and V’¢=-4np, prove that :

ﬂE.dEz—4n_[_UpdV. [4]
S \%
Find the harmonic conjugate of v = e¥siny such that
flz) = u + iv is analytic. Find f{z) in terms of z. [4]
32 +5z+2
Using Cauchy’s Integral formula evaluate ch % dz where
C -
2 2
. Y
—+—=1
C is TR [5]
4



(c)

8. (a)

(®)

(c)
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Find the map of the strip x > 0, 0 < ¥ < 4 under the transform-

ation w = iz + 2. (4]
Or

Show that analytic function with constant amplitude is

constant. [4]

z—3

- ° dz, where ‘C is Izl = 1. [5]
2242245

Evaluate cﬁ

C

Find the bilinear transformation which maps the points

respectively. [4]

1 1
z = 0, 1, 2 onto the points w = 1, >3



