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Name and SID:

UoE MALMN LLEHEAREY

MATH 54

PROFESSOR KENNETH A. RIBET

Final Examination

December 17, 2005, 5-8 PM

GSI:

PaGE WL LY

Please put away sll books and electronic devices. You may refer to a single 2-sided sheet of
notes. Your paper is your ambassador when it is graded. Correct answers without appro-

priate supporting work will be regarded skeptically. Incorrect answers without appropriate

supporting work will receive no partial credit. This exam has 10 pages (and 9 problems).

Please write your name on each page. At the conclusion of the exam, please band in your

paper to your GSI. The notations “DE” and “FS” are provided for Math 49 students. If
you are one of those students, write “Math 49” prominently on the cover of your exam.

Problem | Your score | Total points | Math 49 info

1 . 4 points
2 - poinfé_
3 8 points
4 7 pointg DE
5 7 points FS5
6 6 points DE
7 3 points
8 7 pé)ints |
9 6 points FS

Total: 60 points
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1 2 -3

1. Determine bases for the row and colﬁfhﬁ“ spa.ces of the matrix 2 4 5
o ~3 =6 0
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3 ]‘..et Vv be fhe vector” space of 3 %3 real matricés. Tet W be thé det of ma.tnces A € V
such that AT = —A Is W 8 subspace of V7 If =0, finci a basiy for W o

Find the inverse of the matrix

P T - S

P
= L B
LB ' B T B %
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8.7Let v = [1,-1,-1,1]7 andw = [1,1,1,1]. For € B*, let T(x) = (v ;u)'u+(m w)w,
where “” iz the usual dot product of vectors. Show that T is a linear transformat‘.;on from
'R*to R. Find two eigenvectors of T and one non-zero vector « such that T'(z) = 0.
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4 Lét Aben 2 X2 thatrix such that

) PR I X R S B N S e B o
_ 4 4| 1 1 | T
~ Find fanctions (£) and y(t) with initial values z(0) = —2, y(0) = 11 that satisfy the system =

z'(¢) _ 4 ,: z(t)

of diffetential equations , .
y'(t) | y(t)
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B Suppose that f(z) = 0 for —7 < z < 0, ,f(ﬂ.’:) =1 for 0L { w, -and f(:r:—l— 211') (:z:)

for E R. As usual, wnte the Fourier series for f(z) as —5 + z (am cosmaz + by, 510 mm),
=1

-Calculste the numbers g, (m > 0) and by, (m > 0).
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E Deacnbé all Puirs’ of mumbers - (yg; y.;,) such thiat the se;lmmn y(t) to: the mlﬂla,l via.lue
- problem Y =2 = 3y 0, ¥(0) = yo, ¥'(0) = 1 satisfies y(t) — 0 as £ — o0,
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" 7. Let A be a matrix whose 1111]1 space is- {U} Expla.ln c&ref‘ully why each of the follcrmng;
‘statements is true: .

(1_) The rank of A equals the number of columns of A :
~ (2) The rows of A are linearly independent if and only if A4 is a square matrix;
- (3) The product AT A of the transpose of A and A is an invertible matrix. '



18/16/28686 18:35 5186422416 LUCE M&It LIBRA&RY PA&SE B9/l

8 Lét V be thé vector space of 4l cortinuous funbtmns ‘om the teal hne Cdﬂslcler thé mnu RESORE

prmduct f g = f f(2)g(z) dz on V. Find a non-zaro function that is orthugonal to the L :: L
" constant function 1 and to the fu_uctmnﬂ z and x° L
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" 9.::Solve the partial differential equation 100u,, = u; on the region 0 < gz 1,¢ > D,:subject.-
to the boundary conditions «(0,t) = u(1,t) for ¢ > 0 and u(z,0) = sin 27z — sinSnx for
DL <1 : : o T : - o

10



