FALL 2T
Fdvan Ta .5 oo Tinmzar Algernra

NAME :

ID#:

e




SULAR STUDEXT 1T+

Doctoral Qualifving Examination
Fall 2003
Advanced Caleulus and Lincar Algebra

Note: Answer oll questions.

1. Prove the following meqgualities:

{a) For i < o < L.
0 < In{l + &) < arctan z < aresine < .

(b) L5 <arctan(}) < Z 41
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2. Evaluate the integral
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(The radical is the power of 2!}
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3. The perimeter of a right-angled triangle 1s known to be 100 centimicters. Calculate its
Lvpotenuse 1t the area of the mangle is maximum possible.
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4. I a natrix 7 s nonsineular. T7UAT s called @ similarity transformation.

(2] Show thatif 4 and D are rednced to diagonal matrices under the same similarity
transformation. then -1 and B commute. ie. AB = B4,

(b Show thai no palr of 2 x 2 matrices 1 and B satis{y the relation AB -~ B4 = ],

10
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S Let 4and B be two nonsingular i x n matrices with real elements. Prove that AB and
13 4 have the same eigeuvalues.
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. Find an orthogonal transformation which reduces the quadratic form zy to the diagonal
; 3
form eya? + ooy’



