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Answer all qu.estions.

Detemine whether the set of vectors (2, 8, - 1), (3, 2, 2), (4,4, - 1) in Rs are linearly
dependent or linearly independent.

Giyenthe transformationT: R2+R2, whereT(r,y) *(u *q,: * Utl findf @,y).

(z -1 8\
Dekrrnine the rank of the matrix I f - Z S l.lu os)

matrix o=[-': ? ;l
[-z z s)

If w= f (z) isan analytic function, pmve that #=#= -tH

Find the invariaht points of the transfonnation t, = #

Find the zeros of the function ?^and indicate their order.

Using Cauchy's integral formula, evaluate J ++ dz. e : the square with vertices
'c z* L

*2*2, : 
(8x'=4omar*s)

(d)

(e)

(t

r (g)

.. (h)

(b)

Find the subspace U of Rg spanned by the tectdrn u1 = (L, - 2, !), uz = (- 2, 0, 3) and

us = (3, - 2, - !). Are thp vectors (4, - 4, - 1) and (6,__-f'- 2) in U ?

,ndent vectors (r1rvi,o. . . . ., uol of an ndimensional
vector space V is a basis of V.

Or

Tunn over
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(c) Pnwe tbat the Schwaru

la+uIslz[+[u[.

I

2

inequality is equivalent to ttre

L 80886

triangle inequalif

Show that if A and B are rl x n matrices of rank n,

is the image

BA are ofrank n.
8' '(a)

(b)

(L o
ForthennatrirA=l 1 _1

I1-1 3
:natrix.

Y u (x, y) and u (x' y) are hamonic functions in a region R, pnove that the function(a"_dr),.(au.au\
[6'- a)*t (.5a*tJ * an analvtic tunction of z = r + iy.'

Detcrmine the linear hansformation that will map the points | -2i,2 + i,2+ Bi respectively \
into 2 + 2i, | + Br, 4. Find the invariant points 

"f;fi; ;sformation.

Or

cons]ru$ th9 analytic function whose inaginary part is e ' (fiffi y + 
"h 

y) and whichequals 1 at the origrn.

Find the tralsfomation that maps a w.edge of angle $ ortrr" rl-plane onto the upper half
of the Z-plane.
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(b)

(c)

(d)

t:he matrixA = [ ', il.s 
a tinear t

" Li] 
under A ?
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5. (a) Evaluate lt 2 +22) dz, where C is the
c
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VG_ i), find the residue of f (d at its(b)

(i) upper half of the circle lz - | | = 1.

(ii) lower half of the eircle lz - Lf = t.
(iii) Circle l" - Ll = 1.

Finding a suitable Laurenf,s expansion for

singular points.

Or

(c) Using Cauch/s integral fomula, evaluate L 7n. ..u &, where C is the ellipse
bk+L)(z-i)"oo9t'+4y'=!$.

(d) By Contour integration show thar i 
"** 

d' = #.-
(4 x 15 = 60 marks)


