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Fifth Semester B.Tech. Degree Examination, March 2021.

13.501 : ENGINEERING MATHEMATICS - IV (AFRT) (COMPLEX ANALYSIS
AND LINEAR ALGEEBRA)

(2013 Scheme)

Time : 3 Hours Max. Marks ;: 100

PART — A
Answer all questions. Each question carries 4 marks.

1. Find the constants a and b for which the function f(z)=(x+ay)+i(2x+by) is
analytic.

2. Find the image of the real axis y =0 in the w-plane under the transformation

w=2z%.

3. Check whether the vectors {(1,-1,0),(1,3,-1),(5,3,-2)} are linearly independent in

RS

4. Evaluate IE Slite

dz where Cis the circle |z|=1.
.54

5. Find k so that the vectors (2,-2,-3,k) and (k,3,2,2) are orthogonal in R-*.

(5 x 4 = 20 Marks)




PART - B

Answer any one full questions from each Module. Each question carries 20 marks.

(b)

(b)

()

(b)

(c)

Module - |

Show that 7(z)=cosz Is analytic every where and hence find its derivative. 7

Show that u=x*—y?-y is harmonic and then find the corresponding

harmonic conjugate and the analytic function. 7
Find the image of [z—3i|=3 under the transformation w =%. 6
OR
Re 240
Check whether f(z)={1-z| is continuous at z=0. 7
0 ifz=0
Find the analytic function whose real part is X’ -3xy*®. Also find the
imaginary part. 7
Find the image of the semi-infinite strip x>0and D<y<2, under the
transformation w=12z+1. 6
Module — Il
Evaluate 04z \here Cis lz|=1.5. 7
Jz-1)(z% +4)
2 dlﬂ-’.
Evaluate |——=———. 7
J\‘IE—CCISL’?

" . . 2| :
Obtain the Laurent's series expansion of ———— in power of (z-2). 6
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10.

11.

(a)

(b)

(b)

(b)

Evaluate Iiusing Cauchy's Residue Theorem, where C is a
é(z-2)(z-4)
circle 4
(i) |z|=1
(i) |z|=3
Evaluate dx . 7
_;[1+X2
Expand f(z):?szabnut z =g in Taylor's series. 6
=
Module - Il
Find a basis and dimensions for the row space, column space and null
12 0 2 5
R QP il
space of the matrix £ =9 1 8. 10
-3 3 4 1
3 6 0 -7 2
Check whether v =(2,-5,3) eR® can be expressed as a linear combination
of vectors v,=(1-3,2), v,=(2-4,-1) and v, =(1,-5,7) 10
OR
-8 -2 -8 2
Let A=| 6 4 8 |and w=| 1 |. Determine whether Wis in C(A) and
4 0 4 =2
N(A). 10

Let V=R®, S={(xy,2):3x-2y+z=04x+5y=0}. Find the dimension and
basis of S.
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Module = IV

1 0 1

12. (a) Find the least square of Ax=b for a=|0 1|and b=|1]. Also find the least
1 1 0

square error. 10

(b) Find all vectors in R*, that are orthogonal to (11,1) and (1-10). Produce an

orthonormal basis from these vectors. 10
OR
13. Use Gram-Schmidt method to find an orthonormal basis for R* from the basis
(1111.0124)(.2,-4-3)}. 20
R (4 x 20 = 80 Marks)
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