EXAM 2
Math 51, Spring 2004.

You have 2 hours.

No notes, no books, no calculators.

YOU MUST SHOW ALL WORK AND EXPLAIN ALL REASONING
TO RECEIVE CREDIT

Good luck!
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1. (/30 points)

2. (/30 points)

3. (/30 points)

4. (/30 points)

5. (/30 points)

Bonus (/15 points)

Total (/150 points)

“On my honor, I have neither given nor
received any aid on this examination. I
have furthermore abided by all other
aspects of the honor code with respect to
this examination.”

Signature:

Circle your TA’s name:

Brett Parker (2 and 6)
Chad Groft (3 and 7)
Joe Blitzstein (4 and 8)

Ryan Vinroot (ACE)

Circle your section meeting time:

11:00am 1:15pm Tpm




1. Find the determinant and the inverse of the matrix

1 0 000
01 020
0 0 103
7 =2 010
0 0 00 1
I 6 o o oOll © o o o
0 ‘ O . O O | O O ®)
O @6 | O 3|/ o | o o
] 2 0 | 0ol o o | o
0 O o0 0 (o o o o |
l o 0 o ol o o o o\ "N
O l o 2 olp | o o O\pn
O o o0 § O|-7 92 o | o oo+ 2h -7n
O o o o | o 6 o | -
s
{ = o © O ( S o o o\ '
O ( o) 0 f‘-,‘/g_ 1/5_ O _%_ @) s —-S-rq,
° e o Lo % % o y oo %
O (@] () o) (l O o e o | rg

”\\‘s s We Taverse meteix,

: \vf::Qva
—ﬁ\f i"\\—, ([ oP&\rbc)Ia\ P&r-[;ﬁwuy\ 'H'W'g’ aﬂw}s MQPN\W s i 2
he Bh o by 5. So (4A)4 = B (D)=

Thos LQAA - ]







3. Find the equation of the ellipse obtained by rotating (clockwise around the origin by angle
7/6) the ellipse with equation
2
ol 2
= =1
g tY

Hint: A point [;:] on this new ellipse is defined by the property that, if rotated counter-

clockwise around the origin, the resulting point [3:| will be on the original ellipse and

thus will satisfy the equation
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4. Let A be an m x n matrix. Describe the precise procedure by which you would determine
bases for the column space and the null space of A. Based on this description, prove the
Rank-Nullity Theorem, which states that

dim(C(A)) + dim(N(A)) = n

Make sure to explain clearly all of your reasoning.
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5. Prove that for every linear transformation 7" : R® — R™, there exists a matrix A such
that for all 7 € R",
T(T) = AT
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Bonus Question: Find a matrix A such that

(1) None of A, A%, A3, ... A? is the zero matrix
(2) A is the zero matrix. '
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