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Math 54 Midterm 2 (Practice 1)

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. (25 points) (a) Let V' be a vector space and U C V be a subset. Give a precise definition
of what it means for U to be a subspace.

Solution:
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(b) If V= C[0,1] is the vector space of continuous real-values functions on [0, 1] is it
true that

U= {f(x) in C[0,1], such that f(0) and f(1) are integers}

is a subspace? Justify your answer.
Solution:
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2. (25 points) Find a basis for the kernel of the following linear transformation:

T:P3(R) — R3
Determine the rank of 7. Be sure to carefully justify your answers
Solution:

Ut T Cp2)) = 0O 1
() on FR(f) suok P =
ko) = (P

- / - " —
= [ptn & R(R) swow Hok pCI) =0, pltil =0, pC0) = o)
Lt fC:U = a+~ bx c =t ¢ A’
fCl) = a4+ b+ ed
P'Ct) = b +2c+ 2k
f”(') = 2c¢c 4+ Gd
[ | 1 (<4 I | | (<] i1 ( o -2 (<4
612.30—)612,3049010—3°
e © 2 6 o o o 2 a 6 o ( 2 G
!
Il o o ¢ (<
o Il o -2 =3
o o ( 2 )
- &= % = pCm = —A + A -2 AT+ Ax?
b = 32l .
c = -3 = Kew () = Spo~ (-l+3e 3"
'BO.M:‘ ‘-Fwtcu/t'l')
s (RCRB)) = ot ( e Ct)) + ol CRange 61))
3
= L = U=+ Romlk CT) =D

Pom k (t) =3

PLEASE TURN OVER



Math 54 Midterm 2 (Practice 1), Page 3 of 5

3. Let V and W be vector spaces with bases B = {b;,b,,b;} and C = {c,¢c,,¢c5,¢4}
respectively. Let T" be the linear transformation from V' to W such that

T'(b,) =c, — 3¢y, T'(by) = —c3 +2c,, T'(bs) = ¢, +¢c, +c3.

Determine the nullity of 7T'. Is T one-to-one?

Solution:
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5 =3 0 9
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4. Let A = 00 2 0 Is it possible to find an invertible matrix P such that
0 0 0 2

P~1AP is diagonal. If so, find such a P. If not, justify why.

Solution:
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1 0 1
5. Let W be the span of the vectors ol 1] R*. Calculate Projw 9 and
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END OF EXAM



