DO THREE OUT OF FOUR LINEAR ALGEBRA PROBLEMS

Linecar Algecbra

. Consider the system of linear equations:

v o4+ oy 4+ kz =0
r o+ ky + oz = a
ke + y + z =D

(a) TFor what values of the constants £, «, and ¢ will the system have (i) a unique
solution; (ii) multiple solutions; (iii) uo solution?

() When there 1s & unique solution, what is 1t?

{¢) When there are multiple solutions, {ind the dinension and a basis of the solution
space to the associated homogenous systen.



2. Consider the upper triangular matrix A, defined by:

I a b
A=101 a
0 0 1

(a) Fid an expression for A", where n is any positive integer.
(h) Tind an expression for A", where n is any negative integer.

(¢) Comment on the meaning of A%,



3. Counsider the subspace of R defined by V' = span(S), where:

S={ (3 0 3 0),
(4 141 ).
(1L =1 1.1 ),
(20 2021 ) )

(a) What is the dimension of V.

(b) Find an orthonormal basis for 17,

(¢} Is the vector (1,2.3,<0) in V77



1. Given the lnear transformation. I, on R? defined by:
Fle,y.z)=@Be —y, —r + 2y — 2. —y + 32)

(a}) Tind all eigenvalues of the transformation, and a basis for each associated cigenspace.
Is F' diagonalizable?

(b) Find a transformation G, such that G o (G = [



DO THREE OUT OF FOUR ADVANCED CALCULUS PROBL"MS

Advanced Calculus
L o
1. Consider the curve in R# defined by:

Lot 2 4
)= ——F—
£
(a) Find anv points of discontinuity and the limits of f{r) in the neighborhood of
these points. as well as the limits as @ — +oc.
(b) TFind the points (x, f{z)) correspouding to all roots, maxima, minima and inflee-
tion points ol f(a}).

{¢) Sketeh the curve. What are the bounds. if anv. on f(x)?



2. Consider the function f(r) = " sin{r — 7).

{(a} What is the total area lving between the x-axis and f(r) on the domain (=7, )7

{b) What is the volume of the solid formed by rotating this region around the y-axis
(one full revolution)?



3. The plane and cvlinder in R? defined by
r—y+z=1

and:
Pt 1/2 =1

intersect in a space curve. Find the maximum and minimum values of the function:
Sy zy=a+2y+ 3z

on this curve.



1. Consider the function:
floy, 2) =27 + 4y? + 927

Using an appropriate coordinate substitution, find the value of:

/ / / QU gy
. R

where 1% is defiued by f(x,y,2) <= 16.



