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13.401 : ENGINEERING MATHEMATICS - lll (E)

Time : 3 Hours Max. Marks : 100

PART - A

Answer all questions. Each question carries 4 marks.

1.

Define analyticity of a function at a point. Show that f(z) = zZ — 2i is not analytic
atz=0.

z+2
Use Cauchy’s integral formula to evaluate i} 5,2 _ 5 dz where C is the circle

1
2=
II4.

. 1
Expand the function (z) =
p unction f(z) s

Explain the terms :
i) objective function i) feasible solution

iii) basic feasible solution iv) optimal solution of an LPP.

5. Find the angle between the vectorsu= (1,3, -5)and v = (2, -3, 4) in R.

PART-B

Answer one full question fromeach Module. Each question carries 20 marks.

Module -1

6. a) Test the differentiability of the function f(z) at z = 0 if

2

xE
()= +y2 270
0, z=0

P.T.O.
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b) Testif v=eX(xsiny +y cosy) is harmonic. If so, find the analytic function
f(2)=u+iv.

c) Sketch the image of the region — % <Y< % under the map w = e%.

7. a) Show that the function f(z) = sin 3z is analytic everywhere.
b) If u = sin x coshy, show that u is a harmonic function.

c¢) Find a bilinear transformation which maps the points -1, 0, 1 onto 0, 1, -1

respectively. Find the image of z = i under this transformation.

Module -2

3
8. a) Evaluate j (x2 + E)dz along Y axis from 0 to 2i and then from 2i to 3 along
0

the line 2x + 3y = 6.

z

20
b) Evaluate §

. (2z-12(32-2) dz where C is the unit circle | z | = 1.

c) Expand f(z) = sin z inh Taylor's series about z = %.

2-1
f(z) = ' ==
9. a) Expand f(2) 2 . 5, asaTaylor series aboutz =—1.
: : z* 1
b) Find the residue of f(z) = % ot z=—,
(2z-14(z+ 3) 2
do

c) Evaluate I

" 5+ c0s0 using contour integration.
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Module -3
10. a) Solve the LPP:
Maximize z = 5x4 + 8%,
Subject to
3X4 + 2%, = 3
Xy +4xX, = 4
X1 +Xp < 5
X1, Xo =2 0

b) Use Big-M method to solve the LPP :
Minimize z = 9x; + 10x,
Subject to
» X4 +2X, = 25
4xy + 3%, = 24
3X4 + 2%, = 60
X1, Xp 2 0

11. a) Solve the LPP :
Maximize z = 2x4 + Xo
Subject to
4x4 + 3%, < 12
AXy + Xy < 8
AX1 — X, < 8
X1, Xo = 0
b) Solve the LPP, by Big-M method
Minimize z = 4x; + X,
Subject to
3Xq + Xp =3
4X4 + 3X, 26
Xy +2X, < 4

x1,x220
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Module -4

12. a) Show that the span of three vectors vy, vy, v3 in a vector space V is a
subspace of V.
b) Write w; =(-1,-3, 0) as alinear combination of w, = (1,-1, 2) and w;=(2, 0, 3).
Can {wy, W,, Wy} be a basis for IR’ ? Justify your answer.

c) Show that the vectors (1, -1, 2), (2, 0, 3), (-4, -2, 3), (-1, -3, 0) spans K,
but it is not a basis for IR .

13. a) Define the null space of a linear transformation. Show that the null space of
T:V—> W, where Vand W are vector spaces, is a subspace of V.

b) Find the null space and nullity of the linear transformation T : IR — IR’ defined
by T (x,y,2) = (x -y, 0,x+Y).
¢) Find an orthonormal basis for IR from (1, 0, 1), (1 0,0) and (2, 1, 0).




