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- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not

supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.
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1. [1pt] Let S C R? be a set of vectors. Give an example of S such that S

(@

is linearly independent and span(S) # R3.

[

S 1/
[

[1pt] Let S C R3 be a set of vectors. Give an example of S such that
span(S) = R3 and S is not linearly independent.
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[1pt] Let S C R® be a set of vectors. Give an example of S such that S
is linearly independent and span(S) = R3.
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[1pt] Let V C R3 be a set of vectors. Give an example of V such that V
is a subspace of R3.
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[1pt] Let V' C R3 be a set of vectors. Give an example of V' such that V
is a not subspace of R3.
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6. [5pt] Find the inverse of the matrix
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7. [5pt] Let

({3}

Find a basis and the dimension of V.

| -] 0 — | |l -l o -4
- t 020 %720 0 0 o0
4 —4¢ O 6 4 O v o o

/eao@%

/ /

=2 IQQS;S = N ~4
+/) , U4

L)



Linear Algebra I [MATH 103 / GEAI 1215]

Midterm 2 - November 2019

8. Let,
1 -1 0 -4 1
A= |-5 5 0 20 -4
4 -4 0 —-16 4

(a) [2pt] Find a basis and the dimension of the row space of A.
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(b) [3pt] Find a basis and the dimension of the null space of A.
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9. [5pt] Let
(7?7 7 7 aj]
? as ? 70
A = ? 0 ? a4 0
70 as 0 0
| 4 0O 0 0 O i
be a 5 x 5 real matrix such that aq, ..., as are nonzero and each question

mark represents an unknown value. Show that the columns of A form a
linearly independent set.
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10. [5pt] Let {x1, X2, x3} be a basis of some vector space V. Let y1 = x; +Xa
and yo = x; — Xxo.,.Show that {y1,y2,ys} is also a basis of V.

Clam:  pan {5, 5, 8] = span fX, X, %7 = V.
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11. [extra 2pt] Let

= (x — 2)(z — 3)(x —4)
(1-2)(1-3)(1—-4)’

by = (z —1)(z —3)(z—4)
2-1)(2-3)(2—-4)’
(z —1)(z —2)(z — 4)

= GonEoE o)

1y = (x — 1)(z —2)(z — 3)
(4—1)(4—-2)4-3)

be four polynomials. Show that any polynomial f of degree at most 3
can be written as a linear combination of fi,..., f;. That is, for a given

f=ag+ a1z + asz? + agz®,
find coefficients ¢y, ..., cs € R such that

f=cfi+cfi+csfs+ cufs
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