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Instructions:
- Enter your Name and Student ID # before you start.
- Using the calculator is not allowed (and not necessary) for this exam.

- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be
awarded.
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1. Let

V) = , and V = span({vy, va}).
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(a) [2pt] Find two vectors in V1 such that they are independent.
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(b) [1pt] Find a vector that is not in V.
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2. Let

A=
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A) = afkp + --- is the sum of 4!
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By the permutation expansion, det
terms.

(a) [1pt] Find a term of det(A) with positive sign (other than afkp ).
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(b) [1pt] Find a term of det(A) with negative sign.
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x
V:{{y:l ::c—3y+22=0}.
z

(a) [2pt] Find a basis of V.

3. Let

var obles .

Yz are free
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(b) [3pt] Let u = {1} . Find the projection of u onto the plane V.
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4. [5pt] Let

S O =

, Vo = , and vz =

0
1
Vi = 1

O O =

0 0

Apply the Gram—Schmidt algorithm to the set {vy, vq, v3} and obtain an
orthogonal basis {uy, ug, uz} for V= span{vy, vy, v3 }.
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5. [5pt] Let
z 400
4011
A= 010 1|’
0110
where z is a real number. Find « € R such that det(A) = 0.
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6. [5pt] Let

a a® a®

b b2 b

c ¢ |’

d d* d?

Show that det(A) = (a —b)(a —c¢)(a —d)(b—c)(b—d)(c—d). Make sure
to justify every step of your argument.
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7. [5pt] Let J, be the n x n all-ones matrix. Let I, be the n x n identity

matrix. Find det(J,, — I,) as a formula of n.
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