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Math 54, Summer ’99
Midterm Exam

Time allowed: 1 hour, Instructor : Malabika Pramanik.

MName:

Student ID number: _

INSTRUCTIONS

l. PLEASE DO NOT TURN THIS FAGE OVER UNTIL INSTRUCTED TO
DO S0.

2. Fill in your name and other details.

3. Please show your werk. Sclutions showing only the final answer without the interme-
diate steps will receive no credit. You may use the reverse side of each page for rough
wark.

4. The figure in brackets following each question {or part of question) denotes the number
of points alloted to that question (or part of question).

Problem | Max, score Assigned score
20
20
10
20
8
7
15
100
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1. Answer “True” or “False”. Give reasons for your answer to get credit. [5 x 4 = 20 points)
(a) The set {1,z, 22,23} is an orthonormal basis for P3 with inner product

(p: Q) = agby + a1 b, + asb, + asbs, where,

P(z) = ag + a1z + ay2? + a1, and, ¢(z) = by + b,z + box? + byz®.

(b) The set {1,z, 2% 2%} is an orthonormal basis for P; with inner product

(p.q) = f p(e)alz) dz.



e

(c) If A and B are diagonal nxn matrices, then det(A + B) = det(A) +det(B).

(d) If A is an orthogonal matrix and x € R", then [|Ax| = ||x]|.

(e) The functions f(z) = z° and f,(z)
(=00, 00).

= z?|z| form a linearly independednt set on



2. (a) [5 points] Find a basis for the subspace

I
W={x= I9 :.’L'1+.’£'2"-3.’L'3=0
I3

1 -
(b) [15 points] Let v = ( -2 ) Find w* € W such that,
—4

v —=w < |lv-w|
for all w € W',



3. (a) [5 points] Does the formula

p-¢=p(0)g(0) + p(1)q(1)
define an inner product on P, 7 Explain.

(b) [5 points] Answer the same question as in (a) when
P-9=p(0)g(0) + p(1)q(1) + p(2)q(2).
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4. (20 points] For the 4x4 matrix A given below, find an orthogonal matrix Q, and a
diagonal matrix A, such that Q-1AQ = A.

Lol e B e ]
OO
= O - O
OO
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5. [8 points] A matrix A is called nilpotent if A*
that a nonzero nilpotent matrix is not diagonal

= 0 for some positive integrer k. Show
1zable.



6. [7 points] Let u € R be such that u”u = 1. Let A denote the nxn matrix
A=1-2uu".

Prove that u is an eigenvector of A. What is the associated eigenvalue ?
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7. [15 points] Compute the Wronskian of two

solutions of the following differential equa-
tions without solving the equation.

2y tt+2)y'+(t+2)y=0



