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1. (10%) Evaluate lim tan(z) In(sin2(x))
2. (20%) Evaluate the following integrals: .
3x ‘
(@) (10%) [ (3’;€+1)2 dx
ln4 e¥
(b) (10%) fo mdx
3. (15%) Let F(x) = | ;c In(1+ %)dt. Find the Maclaurin series for F(x) and its radius of convergence.
4. (10%) Evaluate the following expressions:
1 vz 2 a-x?
f%fjm1dydx + [ [ 1dydx+ [y Ldydx
5. (15%) Let V be the vector space of all polynomials p(t) of degree less or equal to 13,
(a) (10%) Show that the map T:V — R given by T(p (t)) = | 01 p(t) dt is a linear transformation.
(b) (5%) Find the dimension of the kernel of 7.
1 -1 2 |
6. (15%) Let A= [—2 5 wzl and V = {x = (x1, %5, %3)7 € R3]y — 23 +x3 = 0}
1 -1 0
(a) (5%) Define T(x) = Ax, show that T:V - V.
(b) (10%) Find the eigenvectors and eigenvalues of T acting on V.
7. (15%) Assume f(x) is a polynomial whose coefficients are integers, and we know that
“ f(x) 20 01
. (G 1D)2(4x% + 1) de=hng+sg
(a) (5%) Use the limit comparison test for improper integrals, what is the maximum degree of f(x)?
: sl f : fF(x) A B Cx+D
(b} (5%) U_smg the partial fraction method, we have i@ i T art T Evaluate
f Eﬁ%dx (Express the results in terms of 4, B, C, D and x).
(c) (5%) According to (a) and (b), find the values of 4, B, €, D and find f(x).
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