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(10%) Evaluate h

Part I: Calculus

Calculate the following infinite series:
(@ (10%) Tpoo(-D"2;

-D" | (- 1)")
n+1 n+2 J°

(b) (10%) Xrso

(10%) Evaluate the integrals [ 27 c0s2(x) dx and fozn cos?(x) dx.

0
(10%) Let
rl
I'(nk) = J (-=Inx)**x"*dx, nke€N.
0

Express I'(n, k) interms of the Gamima function T'(k).
Hint: Recall that T'(k) = (k — 1)I'"(k—1) and T'(1) = 1.
e¥_esin(x)

50 x-sin(x) *

Part II: Linear Algebra

(20%) Determine whether each statement is true or false. No explanation is required.

(a) If two matrices have the same row space, then they have the same rank.
(b) If Ax = 0 has only the trivial solution, then A is invertible.

(c) Every spanning set of a vector space must be linearly independent.

(d) The eigenvalues of a symmetric matrix are always real.

"Consider A an n X n matrix.
. (2.0@

Suppose that A% = A. Show that
R™ = Range(4) @ Null(4),
where @ denotes the direct sum of subspaces.
(b) Suppose further that A™ = A. Show that
. . R” = Range(4) &+ Null(4),
where @1 denotes the orthogonal direct sum.

7. (10%) Let
2 -1 0
A= [-—1 2 -1
0 -1 2
Determine if A is positive definite.
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