Prof. Ming Gu, 861 Evans, tel: 2-3145
Email: mgu@math.berkeley.edu

Math54 Midterm II, Spring 2019

This is a closed everything exam, except a standard one-page cheat sheet (on one-
side only). You need to justify every one of your answers. Completely correct answers
given without justification will receive little credit. Problems are not necessarily ordered
according to difficulties. You need not simplify your answers unless you are specifically
asked to do so.

Problem | Maximum Score | Your Score
1 20
2 20
5 20
4 20
5 20
Total 100
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1. Find a basis for the set of all vectors of the form, with scalars «, 3, 7:

a—20+5y
2a0+58— 8%y
da+ B+
1 -2 [ 5
= X|2a|+p| 5|+ ¥|-%
3 1 Ll
) 7 1
v, Ay WE

H  base becamse 1F s

v. 5 nedt jacluded in

whare = AV, + V3
— T ———

a lincar Com brtrahvn ot Vi ond Vs






Math54 Midterm II, Spring 2019 3

2. Let A be an m x n matrix and b an m dimensional vector. Suppose that there is a solution
x to the equation Ax = b. Show that rank (A) = rank ([4, b]).
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3. Compute A% where A = ( ;1 ::1)) ) A= FDP‘,
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4. Letu=| 4 |, v=| =3 |. Find the lengths of these vectors, the distance between
2
them. Are the two vectors orthogonal?
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5. Let W = Span (u;, u,, uz) with linearly independent vectors u;, u, and us. ‘Show that if
V1, Vo and v3 are non-zero orthogonal vectors in W, then vy, vy and v3 are a basis for W.
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