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Math 70 TUFTS UNIVERSITY : Feb 25, 2013
Linear Algebra Department of Mathematics All sections
Exam 1

Instructions: No notes or books are allowed. All calculators, cell phones, or other electronic devices
must be turned off and put away during the exam. Unless otherwise stated, you must show all work
to receive full credit. You are required to sign your exam. With your signature you are pledging that you have
neither given nor received assistance on the exam. Students found violating this pledge will receive an F in the
course.
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1. (10 pts) True/false questions. For each of the statements below, decide whether it is true or
false. Indicate your answer by shading the corresponding box. There will be no partial credit.

i

(a) Every homogeneous system of linear equations is consistent.

(b) Every homogeneous system of three linear equations in five unknowns has a nontrivial

solution.

(c) Every set of three vectors in R is linearly dependent.

(d) Every linear transformation from R? to R? is one-to-one.

(e) If a collection {v1, vz, v3, v4} is linearly dependent, then one of the vectors is a scalar mul-
tiple of one of the others. EEJ



2. (10 points)

(a) Write the augmented matrix of the following linear system and row reduce it to echelon

form.

2x1+ 1029 = —6
hzy + 20z = k
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(b) Find all value(s) of h and & so the linear system above has
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(iii) infinitely many solutions
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(c) For which values of h is the associated matrix of coefficients invertible?
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3. (10 points) Let

(a) Is A in reduced row-echelon form? I
row equivalent to A.

Is the vector equation Ax = b consistent? If it is, give an explicit solution. If not, explain
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(c) Let the mapping T’
your answer.
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4. (14 points) Suppose that the matrix A = [a1 az a3 a4 a5] is row equivalent to the matrix

16 -5 0 3
B=|00 0 1 -4
00 0 0 0

(a) Describe all solutions of Ax = 0 in parametric vector form.
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(c) Are the columns of A linearly independent? If so, justify. If not, find a dependence relation
among the columns of A.

1o
[=2 TN
N A ; [ o ‘\’-.n
te . 5 3 N WY [Py %
oA P mg} aea Vag QA o A \ 2 Cor =
;\“ O &= 8 G o -
==




\ . ,
— - : . e P | =N T Y " s
TS thas B Plu 4y AT o s e Cltihaei o
S Iy N
. N 27 SR 3 L e fage yo, s,
Fi 2 L - -~ H AL L 3 " A Y
ISR ATS < [ Nowdd ¢ oW N

5. (12 points)

(a) Define what it means for a transformation T to be linear.

(b) Show that T : R?
from part (a).
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6. (4 points) Find the standard matrix of the linear transformation 7' : R2 — R% defined by

T(‘Tay) = (21: + Y, —3z + 5ya -
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7. (8 points)
(a) Show by means of an example that it is possible to have a set of vectors which spans R?

but is not linearly independent.

z, 11y).
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(b) Show by means of an example that is it possible to have set of vectors which is linearly
independent but dees not span R®.
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8. (16 points) Given

1
o]
LO

N Ng To o= ~
2 K5 PR Ay 2V

—t2) ][] _(1)
9 4 | Ty o3 _—z’y_9

Xt og

Compute each of the following where possible - if NOT poslsible, explain why not.

(a) AB
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Compute each of the following where possible — if NOT possible, explain why not.
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2 =2 -1
9. 8points) Let A= | =2 5 6 |.Find the inverse of 4, if it exists.
10 -4 5

(You are not allowed to use any results about determinants.)
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10. (8 points) Let A and B be 3 x 3 matrices. Suppose A4 is invertible, but the third column of B is a

linear combination of the first two columns of B. Prove, using the definition of matrix-matrix
products, that AB is not invertible.
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