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1. Find the following values, if exist.

. B E ARPHESEE R TS
(5%) (a) limsoa “(5og -

(5% ) (b) bm peroo & koy p3Fr

(8%) (o) limnosoo fg " Syrde-

(5% ) (d) I5t sy,

Sin 4+ CORE

(5%) (&) 15022 Tas.
(8% ) (1) Ig°e " ERgy,

2. Test for convergence or divergenee and explain it.
| o . =1,1,k
(3%) (8) T Elalsin™ (PN

(3%) (b) T2~ *EE
{4% ) (<) For what valuee of & does E?nl f:r+ﬁ}{:+l=—1i converge!

- 2 3 2
3.{5%) (a) Find the volume ol ome of the wedges cut from the cylinder4s"+y = ¢

By the planes £ = 0 and 7z = my.

(%) (0) Sz 7 e Zays 1lay If oW Jas =

(10% )4. ¥ 4 is s n X n symmetzic matrix. Prove that A is idempotent and of rank r if
and only if it has r eigenvalues equal to } and n - r eigenvalues aqual to 0.

5. Let A be a n x n positive definite matrix with eigenvalues A) > Az > ... > Ay

and associated norm alized eigenvectors &1,%2, ..., €n:

(6% ) (a) Prove that

FAFX
max = Ay
£#£0 2'z
attained when & = &1.
{4% )} (b} Let Am "-"'r,i,-i’.fi be Hu square Toot matrix of 4.
' 1
Show that l_'..{”:] E?:l WE;E‘.

6. Let

(6%} {(a) Show that A is positive definite matrix.

(6% ) (b) Find the square root matrix .-i”z*

(6%) {c) Let 41 be the inverse of 4.

Find the eigenvalues and eigenvectors of A -1,

(%) {(d) Find the spectral decom position of ..-l"i.

(4% ) {¢) Transform the equntiﬂ-n.ﬂnf + azg + :§+ 2rizz - 4 = 0 to be an allipse

¥ 3 3

uq.uatiq:n E}'+ _a-ir !n} = 1.

(6% ) (f) Let |A| be the determinant of 4. Find |4 EI and the trace of 4 °,
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