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Part I : Calculus

— AR (BEALABLEE REE G EBE 0 HARAMK)
1. (10 %) Find the integrals.

(a) f:c sin(az) dx, where a # 0.

(b) / 2% dz

2. (5 %) Find the volume of the solid generated by revolving the region bounded by the
graphs of y = 2% and y = 4z — z? about the z-axis.

3. (4 %4) Find the limits.

25 — z2 i
. oo il . /x
(a) :rl—l-)gl’ T~ 3 (b) xl—lgl'*' *

4. (5 4) Find an equation of the tangent line to the graph of 22 + zy + y* = 4 at the
point (2,0).

5. (6 %) Find a power series for In(3z2+1) centered at z = 0 and determine the interval
of convergence.

6. (5 %) Find the tangent line to the curve of intersection of the ellipsoid
z? + 2y* + 222 = 20 and the paraboloid z? + y* + z = 4 at the point (0, 1, 3).
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1. (15 %) Evaluate the integral

2 2
1443 dy dz.
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Part II : Linear Algebra

1. Let A,B be n X n matrices over the real numbers.
(a) (5 points) Show that rank(BA) < rank(A)
(b) (5 points) Show that nullity(A) < nullity(AB)

2. Let V,W be two subspaces of a vector space U over the real numbers.
Define V4+W ={v+w|veV,we W}

(a) (5 points) Show that V +W is also a subspace of U.
(b) (10 points) Show that dim(V + W) = dim(V) + dim(W) — dim(V NW).

3. Let B = {1,1+x,(1+x)%(1+x)%} be an ordered basis for P;(R), where P3(R) is the space of
polynomials with real coefficients of degree at most 3. Let T be a linear transformation on

1 =1 1 =i

P3(R) whose matrix representation in B is -t £~ 4
? . 2 -2 2 -2
-2 2 =2 2

(a) (5 points) Prove that two similar matrices have the same eigenvalues.

(b) (10 points) Find a basis for P;(R) consisting of eigenvectors of T.

4. (10 points) Find an invertible matrix Q such that Q~!AQ is the Jordan canonical form of
2 -1 01
0 3 -10
0 1 1 0
0 -1 03
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