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Exam Two , MTH 221 , Fall 2019
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QUESTION 1. (10 points)
Imagine the following setting:
You are "Mr/Ms know it". Your friend just sent you the following messages on "WhatsApp"
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(i) Hi. My instructor today was talking about Range(T), where T" is some linear transformation. My question: Assume
Range(T) = span{(3.0,1),(-3,1,1)} What d05§,i1’(mean that Q = (a1, az.a3) € Range(T)?

Answer (Clearly):
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(ii) Thanks, one more please: Assume 7" : R* — RYis a linear transformation such that T(ay.az.a3) = (o +az +
as, —az + az). What is the standard matrix presentation A/ of T P
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(iii) Appreciate it. Let 7 : R* — R be a linear transformation such that 7°(1,2,1) = 5and 7(1.0.1) = ~7. What is
7(0.2,0)?

Answer (Clearly): : I ‘ L A2 - - | I
| e TO20] = TU20) + -V THLO,
((),Q/O, = (\(\/Q/\)\* (&(‘)O/l‘ w J 1‘/ /I) {J“
| TO0! = 5 -C3V=132

. €y = N -

Ay =2
C, £Ca=0 100 . . . .
(iv) Given M = |0 1 0] is the standard matrix presentation of a linear transformation 7" : B* — R?®. One student
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said "ooo" by staring, I can conclude that (0.0, 7) € Z(7'). How did he know that just by staring?
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Answer(Clearly):
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(v) Let T : R — R be a linear transformation such that 7" is onto. The instructor sa‘i&'i'it is clea_}*_- tLat Z(T) =
{(0,0.0)}". It is not so clear to me, can you tell me why?
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QUESTION 2. (5 points) Given B = {x + 2? + 2,z + 23, f3, fa, fs} is a basis for P5s. Find a possibility for the
polynomials f, fs and fs. (show the work, but briefly)
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QUESTION 3. (6 points)
(i) Convince me that F = {A = 4 b | 0 < a+d < 3} isnot a subspace of R**2 (i.e., F consists of all matrices
. . . 2. Q 2
2 x 2 so that the sum of the numbers on the main diagonal is between 0 and 3). f 0' A J .3 E 2 =2
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(ii) Convince me that F = {(a + 2b — ¢)2* + (2a + ¢)z= + (3a + 2b)x + (a + 2b — ¢)} is a subspace of Py by writing
F as span of independent polynomials,
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QUESTION 4. (5 points) Let L = {azz® + aza® + ayx + ag € Py | f(;(u;,.'i."‘ +aax® + ayx + ap) dae = 0}. Write L as
span of independent polynomials (hence L is a subspace of F;).
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QUESTION 5. (10 points) Let T : B3 — R* be a linear transformation such that (1, 1,1) = (0,1, ~1,0), 7(~1,0, — 1)
(0,2,-2,0), and T(~2, 1, ~1) = (0,0, —1,0).

(i) Find the standard matrix presentation of 7.
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( ii,), the Range(T) as span of independent pm nts
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(m}, Write Z(T) as span of independent points.
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QUESTION 6. (5 points) Find |A| and [2A|, where Ais4 x 4and A —2R; + R, —+ Ry B 2R,
4 8 4 -4
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QUESTION 7. (4 points) Let A = | b ¢ d|. Given |4| = 11, Find |B|, where B = [b ¢ d+3].a®t.
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[Hint: Find | A| and | B| by definition. STARE well ...you might observe something|
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