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THIRD SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION
JUNE 2009

PICSICSAT 2K 301 ENGINEERING MATHEMATICS 111
Time + Three Hours Maimim : 100 Marks

PartA
Anster all questions,

1. (@) Suppose {11,y t) i3 maximal independont subset of et § which generates a vector
space V. Then prove that {1, vz, ..t} 38 businof V.

(5 Let W be o subspace of RY gonrated by the vectors (1,-2,5,-3)(2.3,1,-4) and

(3.8,-3,~5). Find a busia and the dimension of W, Extend the basis of W to & basis of the
whole space R,
i 1 92
© Find a sequence of clmentary oprations whichwill reduc tho matrix 1 %~ 91
10 -4 -5

0 the normal form. What i the rank of the matrix
() Classify the quadratic form 8x + 7y? 4 32* - 122y ~ye + dz2.

(e) Show that = ¢* cos  is & harmonic function and dotermine V so that u + i is an analytic
function.
() Obtain the image of x= & and y = { under the mapping u = cos 2 i the & plane.

ooue? b sin
D e, whore C i the cirl

0 Bl | S

() Expand f(2) =5 asa Taylor's eries about 2 = 2. State the region of validity.

(8% 5= 40 marks)
Part B .
T (@) For the pair of vectors 4= (1,0.-2.0,2,0,x) and v =(125,1,8,21,7,6), find the vector
companent of u i the direetion of v and the angle between the pair of vectors u and v.
@ marks)
(6) Using Gram: Schmidt process, find an orthonormal basis for the subspace of R sparned by (2

-8,2,9) (9, 12,9,10) and 9, 4,5, ),
(8 marks)

or
Turn over
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Lt 119 s O be the lineas tronaformation defined by T(x,3,2)= (1 23,3 - &3+ 22).

Find o basis and the dimension ofthe () image U of T ) Kernel W of T.
7 marks)

16T, () = (o 328+ 3) and Ty (x,9) = (1 + 5Ty ~10) for all (x,) in K2 are linear
Crangformations from 1t —» B2, find 5Ty 5Ty, T, Ty and Ty Ty

(8 marks)
Find a transformation that will reduce the quadratic form
o« 5xf ¢ 2ed 4 4wy w2y 73 + g 300 @ sum of squares.
(7 marks)
68
Find the characteristic values and characteritic vectors of the magrix ‘ s
0

(8 marks)
or
Find two non.singular matrices @ and QT such that. QTAQ i a dingonal matr for

820
A=loz 3 -
0 2

(7 marks)
Solve the matrix equation X* ~4X +4 (8 marks)
(RN, ) ®
1 and o are harmonic i pegion R, show that | 55=50 |+l ¢ v anatyticin
i)
Show that an analytic function f (2) is independent of . (8 marks)

or
Find the bilinear transformation which maps ==

2 into the pints =1, & -1 respectively.
@ marks)

Prove that the cross ratio of four points a invariant under bilinear transformation.

(8 marks)
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V. @ Expond f(2)=——— as Laurent's series for ) |2|< 1 () 1 < |#]< 2 and Gii) |2|>
Tz

ey
8 marke)
it
ot i he valis of @
) Whatis tho vl of | =74
i) 1 C s the eircle. b
i) 10C is the circle]z 1 -+ 2,
(Gl 1€ i the cirele o<1 12
@ marks)
or
© Evaluste | . where C s |4+ using Cauchy's resdo theorem.
© (e (z-2)
(@ marke)
”I 2 el
@ ot ] oy e by et riims @ marks)

4% 15 = 60 marks]




