Math 200 - Multivariable Calculus and Matrix Algebra
Midterm 1 March 23, 2010

Duration: 90 minutes

Instructions: Calculators are not allowed. No books, no notes, no questions, and no talking
allowed. You must always explain your answers and show your work to receive full
credit. Use the back of these pages if necessary. Print (i.e., use CAPITAL LETTERS)
and sign your name, and indicate your section below.

Name, Surname: KE\/

Signature:

Section (Check. One):

Section 1: E. Ceyhan (Mon-Wed 12:30)
Section 2: E. Ceyhan (Mon-Wed 15:30)

Question | Points Score
1 18
2 18
3 28
4 20
5 10
6 6
Total 100




1. (a) (8 points) Are the following vectors v; = (2,0,0),v, = (0,1,0), vz = (2,0,1) in R3
linearly independent? Explain your answer.
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(b) (6 points) Determine the span of vy, vs, and vs.
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(¢) (4 points) Find the dimension of the span of vy, vq, and vs. TRZ
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2. (18 points) Let T': R® — R3 be an operator defined as
T(.’El, Ta, $3) = (231 + 29,71 + 3.’152,.’1,‘1 “+ g + 5173).

3/ (=) Write down the matrix A for T with respect to thestandard basis {(1,0,0), 0,1,0), 0,0, )}
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%(b) Find the null space of T and find a basis for it.
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3.  (a) (12 points) Solve the following system of linear equations using Gauss-Jordan
elimination.

T1— T2+ T3

2x1 + X0 — 223

—31?1 + 2.(132 + z3

whare A= L -L L e oy
2. 4 -2\ "
: 2

(b) (6 pomts ) Find the determinant of the coefficient matrix in the above system.
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(c) (10 points) Solve the following system of equations using Cramer’s rule.
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4. (20 points) Given the the following system of equations

Ty —x2 = 1
2x1+axy = b

For which values of ¢ and b the system of equations

) has a unlque solution,
a *\*Q—

s+€!Y\ W hove a W\‘C\"Q’_ >e
M_u - 6FZ, ped be®|

C( core hassioﬁm W= shov W hove ax L =R
=

[@‘-J)_w cma \o‘—f:'l%

(c) and has infinitely many solutions? , Q O\J \O»Q.» - o
A =
‘( for W 4;&3 woey g;b'\\mﬁ& »

”“,,Q wnd b= 2—§

e




5. (10 points) Compute the determinant of the following matrix by the cofactor expansion.

6. (6 points) Let T': V — W be a linear operator where V and W are vector spaces. Then
show that the null space of T' denoted N(T') is a subspace of V.
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