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THIRD SEMESTER B.TECH. (ENGINEERING) DE
EXAMINATION, DECEMBER 2OO4

cs/IT 2Ivllfcs 2K 801. ENGINEERING I\{ATHEMATIC$-

Answer all questions.

,t (b) A linear transformation T on R3 is given by T (t, y, z) = (_ z, x,,* z).What is the imageof (- 3, 10, S) under T ?

' (c) If A is a symmetric matrix, show that
yrA-r = .rTAy.

(d) Show that the characteristic value problem : 
-

2\-2xr=Aa,
4\-2x2=\s,

has no real nontrivial solutions for any ,ralue oi 1,.

(e) In a complex electric field, the potential is or = 0 + jV, V = I _ Bxyz. Find 0.
(0 Find the map of the circle l"l= n by the transformation r.u = (1 + 2i) z + I + i.

(g) Find the Laurent expansion of f (z) = #;e in 0 < lrl. f.
z(z + I)

.(tr)Calculatetheresiduesoff(z)=#atitsisolatedsingularpoints.
z'+22+5

(8xS=40marks)
2 (a) The vectors (4, - 1, 3) and !2, r,- 1) span a subspace u and the vectors (3, 3, 4) and(5, 4, tl) span a subspace W, of Rs. Are U and W tl;-;";" ;- :

(b) Find a basis, and the dimension, of the vector space V spanned by the vectors (3, - t, z),(7, 4, _ 2), (9, 1, 5),

Or
(c) Using the Gram-schmidt orthogonaiisation process, find an orthonormal basis for rhesubspace of Rs spanned by the vectors (2, _ i+, S), (6, _ 12, g).

. (d) Let T,' T, and T, be linear transformations and iet C be an arbitrary scalar. Show thar(i) Tr (T,TJ = (T,Tr) Tr. 
,..(ii) (CTr) T2 = T, (CTr) = i lT,Tr)
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i3' (a) Sbb.w.that, for every matrix A, the row rank, the column rank, and the determinant rank
' ar.t'all'bqual.

,-"
-r

".(-b) 
-,{.elduce the quadratic form gr2 + 5y2 + Bz2 - 2ry - 2yz + 2zx to canonical form.

. :/'' $ --{'

Or

(-t 1 2'\

Reduce the matrix 
| |

| 0 - 2 ll to a diagonal form.

I o o-3J

Solve the following matrix equation :-

x2+6x+er=f:-:l
L- 6 loj

' 
u, 

* #)n.r2 = alr'(')l''a. (a) lt f (z) is a regular function of z, prove th"t 
l.;;

ft) Findthebilineartransformationthatmapsz =l,z=d'and z=-Tontothepoints w=O,
w = 7 and u = o of the u-plane.

(c)

\

(d)

'l

(c)

(d)

5. (a)

Derive Cauchy-Riemann equations in Cartesian coordinates.

Show that the tran-sformation , = * maps the.-upper haU of the z.plane onto the uppef

half of the rl-plane. ' 
z -

Using Cauchy's integral formula for derivatives, evaluate

I z3 - z , .^ ,. ^- 2
| 
-:= 

ctz,e il6x? +25y2 = 4gg.'g(z+2)" 
"

Tds
Evaluate t a; by contour integration.'0 o-4s

(c)

(d)

obtainTaylorseriesexpansionforthe'functionf(z)=#i"F|.}
I

(4 x 15 = 60 marks)

State and prove Cauchy's residue theorem.


