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MA 201: LI||-EAR ALGEBRA AI\D COMPLEX ANALYSIS

Ma,x. Marks: 100 Duration: 3 Hours

PART A

Answer any 2 qaestions

a. Check whether the following functions are analytic or not. Justify your answer.
./\

i) J\z)=z+z (4)

::\ -f (t)=ltl'ii) r \- / l-l (4)

b. Show that f (z\= sin z is analytic for all z-Fnd' f '(z) (7)

a. Show that v =3xt y - y' is harmonic and find the corresponding analytic firnction

fG\= u(x,v)+tu(x,v) (8)

b.Findtheimageof 0<r.1,+ <y<lundertlre mappingw=e' (7)

a. Find the linear fractional t 
"rlfo.-ution 

that carries z! = -2, zz = 0 and z, = 2

on to the points wL = @, wz = L / 4and w3 = 3 
/g.Hence find the image of x-axis.(7)

b. Findthe image of the rectangularregion -n1x<tt, a< y<b underthe mapping

w=sinz (8)

PART B

Answer any 2 questions

4. a. Evaluate I,l"la" where

i) C is the line segment joining -i and i

ii) C is the unit circle in the left of half plane

b. Verify Cauchy's integral theorem for zz tzkenover the boundary of the rectangle

with vertices -1, l, 1+i, -1+i in the courter clockwise sense.

5. a. Find the Laurent's series expansion of f (z)= ! which is convergent inl- z'

i)lz-tl<2
Dlz-Ll>2

b. Detemrine the nature and type of singularities of

(8)

(3)

(4)

(4)

(4)

-,2., e-r)-
z-
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ii) z sin (i),

b. Evaluate iT+, using residue theorem.
ro (t+"r'f

PART C

Answer any 2 questions

7. a. Solve the following by Gauss elimination

Peges:2

(4)

(7)

(8)

[goz2l
| -u 42 24 s4l

| ,t -2r o -15_l

c. Find a basis for the nuu seace of [; i I1204J
a. i) Are the vectors (3 -1 4), (6 7 5) and (9 6 9) linearly dependent or

independent? Justifr your answer.

(6)

(8)

8.

(s)

ii) Is all vectors(x, y, z) in R3 with y - x + 4z= 0 form a vector E ace over the field

of real nriinbers? Give reasons for your arnwer.

b. i) Find a matrix C such thtt Q= x'C x where

Q = 4x? + 4xrx, - xl + 2xrx, - Sxl

ii) Obtain the matrix of ransformation

. yi=cos0xt-sin0xz, lz=sin0xt*cos0xz
Prove that it is orthogonal. Obtain the inverse transformation. (6)

a. Find the eigenvalues, eigenvectors and bases and dimensions for each Eigen space

of

b. Find out what type of conic section, the quadratic form

and transforrr it to principal axes.

(10)

lTxl -30x,xr+17fi =129

(5)

(4)

9.

a. use residue theorem ' a 3oz2 -2toevalnate tffi wherecis lzl=I

!+z-2w=0, 2x-3y-32+6w=2,4xty+z-2w=4 (6)

b. Reduce to Echelon form and hence find the rank of the matrix
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