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This compounent of the exam (Part A) consists of two sections (Linear Algebra and Advanced
Caleulus) with four problems in each. Each question is worth 25 points; choose THREE questions
to answer from EACH section. Each problem should be solvable in approximately 20 minutes or
less. Provide vour answer in the space provided, and show all work. If extra sheets are used, place
them inside the booklet and note on the cover page how many additional pages are included.

Good Luck!



Section 1: Linear Algebra
Choose three of the four problems to solve.
L. Let A, B € R™™ be two linear operators

(a). Assume A = %(B + 1), prove A* = A if and only if B = [, .
{(b). What types of linear operators are A and B, respectively?
"

(¢). Given a two dimensional vector (x,y)" = (2,3)7. project the vector onto the line = = v.

(d). Reflect the vector in (¢) about the line z = y.



2. Consider the system
r+2y+z2=23
ay + 5z =10
20+ Ty+az=>5
(a). Find those values of a for which the system has a unique solution.
(b). Find those pairs of values (a,b) for which the system has more than one solution.

(¢). Find the basis of the solution space in (b).



3. Consider the following subspaces of R®:

U = span(uy, ug, uz) = span{(1,3,-2,2,3), (1,4, =3,4,2),(2,3, -1, -2,9)}

W = span(wy, wy, wy) = span{(1,3,0,2,1),(1,5,-6,6,3),(2,5,3,2, 1)}

Find a basis and the dimension of U M W.



4. Let (7 be the linear operator on R?* defined by
Glz,y,2) = (2y + z,x — 4y, 3x)
(a). Find the matrix representation of G relative to the basis
S = {wy,wo,ws} = {(1,1,1),(1,1,0),(1,0,0)}

(b). Verify that [G[v] = [G(v)] for any vector v in R
o L~V L i .



Section 2: Advanced Calculus

Choose three of the four problems to solve.
1. Evaluate the following limits:

la).
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(b).
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2. Prove the following equations:

(a)

;

=

arcsinz + arccosz = —, z € [0, 1],

(N3

(b).

- b1
Jarccosx — arccos(3z — do?) =7, x € 55



3.

Show that

zdx

1+ cos®x



Compute the surface integral

[ = / (ri+yj + 2°k) - dS,

where ¥ is the surface of the ellipsoid




