Fourth Semester B .Tech. Degree Examination, February 2016
(2013 Scheme)
.+ 13.401 : ENGINEERING MATHEMATICS - Il (E)

Time : 3 Hours » : - = Ry ot i | Max. Marks : 100
| PART-A
Answer all questions. Each ques_tion carries 4 marks.

1. Find and sketch the image of the line X = 2 under the transformation w = %

2. Evaluate j (2x — 3y)dz where Cis the curve joining 1102 +7i,alongy + 1=x3.
: C , o ' BT ; ) ;

3. Solve the LPP: Maximize z = 3, +2%y
subject to the conditions : |
X4 ¥ Xo < 4
Xy —Xp < 2
%1, % 2 0

4. Define a subspace. Test if the set W = {(x, y,2) € lR3 :x2=y?}isa subspace of R3

5. Find the possible values of a and b such that {(1 2 a, 3) (1 b, b 3)} forms a
' basis for a two dmensuonal subspace of R4. -

' PART-B

Answer one full questlon from each Module Each question carries 20 marks.
Module-1

ki - a) Test the differentiability of the fUﬂCtIOﬂ f(z) atz=0if

xy(X+w) 5 2l
0 ] _
v w, - "P.T.O.
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. b) Find the imaginary part v of the analytic function - =
f(z)=u+ivifu=eX(xcosy-ysiny). Show that the v obtalned is harmonlc

) Show thatifbothf=u+ w and f =u- |v are analytlc functaons then f must be
a constant function. -

7. a) Show that thé function f(z) = ,/ xy | is not analytic at the origin, although
Cauchy-Riemann equations are satisfied at the origin.

b) Find all points at which the function f(z) = z (22 - 20) fails to be conformal.
; 1
c) Find the image of the line y —x + 1 = Q:under the transformation #(z) = 2]

--Moduleéz |

z
8. a) Evaluate _L o dz where C is the upper half of the unit circle | z| = 1 from 1 to—1.

]
\

b) Showthat [ — S gg_g
o 5+4cosH
» L az41
c) Use Cauchy’s integral formula to evaluate (ﬁzl 129"
| | z°
2 Z2$F

9, a) Find the Laurent series expansaon of f(z) 3 Eyme |n1 < [z ls:2.

2z
b) Use Residue theorem to evaluate

. e

2n
' do _
c) Evaluate f———*— using contour integration.
o 3—2cosH g g



W AR LI S B
10. &) Solve the LPP: Minimize z=x; ~3%~2Xg s
subjectto - . | |

- 3x, -—Xz ~g £ 7
2%, +ax <12
—4X, + 3X, + 8X4 <10
: '.x,,xz,x3>0
b) Use Big-M method to solve the LPP Mm:mlzez 2x1 +x2 iy
subjectto K A 1 5 | s S
33Xy +X,=3
4)(1 +3x2 >6
x1 +2X%5 <4
x1,x2 > 0

1N, a) Solve the LPP by samplex method Minimize z= 6)(1 +5%, i

subject to
2, + X, > 80
Vo | Xy +2X; >60
. X2 X5 2 0

b) . Solve the LPP: Maxumlzez 3Xy = Xy

subject to |
2X; +Xp > 2 CoEle
Xy +3x €2
X, <4

Xy % 2 0
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~“Module-4
12. a) Find the value of a f the polynOmiéls 1-2x+ 32 2 - 42, 35Kkt dfe
linearly dependent. B & '
“b) Show thét T:R® - R3defined by. -
T(x, Iy, Z)=(X-Yy,X+Y, z)is .a'lih'e.elir tr‘ahsforrha'tion.:

c) Find the null space of the hnear transformation T given in (b). Also find the
nulllty and range space of thls transformatlon T -

: 3

13. a) Fmdavectorfrom the span {(1 1 ' 2), (1 0, 1)} Wthh |s orthogonal to the
vector (0, 1,1)in RS,

b) Find an onhonormal basis from {(1 1, 16400, 1, 1) (0 0 1)}

c) Testif {(1, 1 2) (1, 0, 1) (0 1, 1)}is Imearly mdependent in R3, Is this set
onhogonal ? Justify your answer.




