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1. (a)

(i)

(i)

(iii)

(@)

ENGINEERING MATHEMATICS—III

(2008 PATTERN)

Three Hours o ~ Maximum Marks : 100
In Section' I attempt Q No. 1 or Q. No. 2,
Q. No. 3 or Q No. 4, Q. No. 5 or Q. No. 6.

In Section II : attempt Q. No. 7 or Q. No. 8,

Q. No. 9 or Q No. 10, Q. No. 11 or Q. No. 12.

Answers to the two Sections should be written in separate

, answer-books.

Figures to the right indicate full marks.

(iv) Use of non-programmable electronic pocket calculator is
allowed.
(v) Assﬁme suitable data, if necessary..
SECTION 1
‘Solve the following (any three) : - [12]

(D + 2D + 1) = x2e3

P.T.O.
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(b)

- 2. (@) |
&)
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. 2 '
(i) x? g~4xd—y+6y=4x—6
‘ X dx .
- xdx __ dy  dz
(w) z2—2yz—y2 y+z y-z
Solve the system of equations  : 5]
ax _dy
dt dt ‘
' Z—‘: +x - y=¢2 !
| Or
Solve the following (any three) -: [12]

@) . (D2 + 2D + 5)y = sinzx !

(i) (D2 + 2D + 1) y=e* log x (by method of variation of
| » | parameters)
(tir) (D2 - 4)y = xsinhx

: 2
Gv) (2% + 5) Zh +8y - 6(2x + 5) % dy = 6.

dx

Find charge and current. in a CIrcult in series having an

e.m.f. of 100 V, a resistor of 4 Q, an 1nductor of 2 H and

a capacitor of 0.05 farads, if initial current and charge both

(5]

are zero.
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3. (@) TFind the analytic function f(z) whose imaginary part

is rsinnd. ‘ | | , (5]

(b) Evaluate :

3_r .
Cf) » z _ 5 dz
C -(z + 1) (z - 2) _
where C is circle |z| = 1.5 : (6]

| | - . 4
(¢) Show that, under the transformation w = 2z + P the circle

|z] = 2 is mapped onto the straight line. (5]

- Or

4.  (a) If flz) is énalytic, show that =

- (Lo Lot -are.

(b) Evaluate (by using residue theorem) :

2n

f do | ,
0' 5+ 4sinB’ _ [6]

(¢) Find the bilinear transformation which maps the. points

1, {, -1 of z-plane to the points 0, 1, o of w-plane. [5]

[4162]-156 3 P.T.O.
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; 6. (@) Find z-transform of the fbllowing .(any_ two) : [6]

@) Ak = 4% sinBk +5) -k > 0

ke 3k k>0

Be

() Find Fourier integral representation of

(i)  fk)

Gil) fk)

22

F)=c %, —m<z<wm BC

(¢) Solve the difference equatioh‘:

1, 1 , |
Frr1)+ 2 r(e =»(Z) k20, £(0)=0. B
Or
6.  (a) Find inverse z-transform of (any two) : [6]
L 3%+ 22
@ 22
, g | .
(i) E —
(z-1)| 2z --2-)
1

(i) _ ( - a)3 (using inversion integral method).

[4162]-156 S 4
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(b) Find Fourier transform of

T cosx ‘|x|5nv
Flx)=12 ‘ | e

0 |x|>m.
- (¢) Solve the followihg integral equation :
1-» 0<As<1

f(x) sinAxdx = (5]
: 0 A1

OQ—:S

~ SECTION 1II

7. (a) From the following data, | find the cubic polynomial by using

Newton-Gregory Forward Interpolation formula and use it to

- find fi4) : | ﬂ | [5]
x : ' fx)
0 1
1 2
2 S|
3 10

- . (b) Evaluate :

1
J‘ dx
J 1+ x2

0 .

" using Trapezoidal rule taking A =

1
i

[4162]-156 | 5 PTO.
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(¢) Using Modiﬁed Euler’s method, determine the value of y when
x = 0.1 taking h = 0.05 for the diffe;renti'al equation :

&y _ 2
de ~

+y;, y0) = 1. s [6]
Or
8. () Find Lagrange’s interpolaﬁng polynomial passing through the

set of points :

x oy
0 4
1 .3
2 6
. . . dy |
Use it to find y at x = 1.5 and Tx at x = 0.5. Also
find @
. 3
f y dx. [5]
0
(b) Evaluate :
jt' sin? 6 do’
5+ 4cos0 -
0 ~‘
) 3 . T ‘
by Simpson’s gth rule, taking h = X [5]

[4162]-156 ‘ ’ 6
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(c)

9. (@
(®)
(e)
 [4162]-156
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Use Runge-Kutta method of fourth order to solve :

dy 1 ,
dx x4y’ YO T 0, yo = 1
to find y at x =:0.4 taking h = 0.2. (6]
If
dr
rx—=0,
e
‘show that 7 has a constant direction. [4]
Show that :

F= (yexy cos z) i+ (xexy cos z) j - e¥sinz k

is irrotational. Find scalar field ¢ such that F=v¢p. (5]

“With usual notations, prove the following vector identities

(any two) : ' h (8]

(i) Vx(@xrF)=2a

(i1) V(

Gii) V2 o= nn o+ 1) M7 2,

7 . ~ PTO.
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In what direction from the point (2, 1, —-1) is the directional

derivative of ¢ = x2yz3 a maximum ? What is the magnitude

10. (a)
of this maximum ? [6]
- (b) Show that :
| | F= a r>; r
is solehoidal., ~ [8]
¢) If u=x+y
o= x - Yy + z
w = (2‘x" + 22 +(2y - 2)2
| then show that Vu,’ \%v, Vw are coplanar véct_ors. [6]
11. (a)}

[4162]-156

ot

F= (2x +'y2)-}5_ + (3y - 4x) j

‘then evaluate

[Foar
C |

where C is the boundai‘y of triangle OPQ, where O, P, Q

have the co-ordinates (0, 0), (2, 0), (2, 1) respectively. [6]

8
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Evaluate :

ovér ‘t‘he surface of a sphere of iadius 1 with centre at
origin. | ,' - [5]
Evaluéte :
| J:[ (V x F)-'dg'
S . .

where

F = (x3 - y3)_i—-— xyzf+ y2 E
and. S is the surface

x2+4y21+22—2x=4‘

above the plane x = 0. | - 9 B (6]
Or

Find work done in moving a particle along the arc of parabola

y = 2x2 from (O, 0) to (1, 2) in fhe plane z = 0 under the

~ field of force :

b).

(c)
12. (a)
[4162]-156

F=3xyi-y?]. [6]
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(b)
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Evaluate :

f (sinz dx — cosx dy + s_in y dz)
c :

~where C ‘is‘ ‘the boundary of rectangle 0 <. x < m,

0=y <1,z = '3.” R - (6]

(e

If

E=v¢ and V2p = -4np

then prove that :

[4162]-156

o [[rseaffem

where V is volume enclbsedv by closed surface _'S.. ‘ 5]

10
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