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Math 70 TUFTS UNIVERSITY March 30, 2015
Linear Algebra Department of Mathematics Sections 1and 2
Exam IL

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
neithzr 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. Decide whether each of the statements below is true or false.
Indicate your answer by shading the appropriate box. No explanations needed. No partial
credit.

(a) For square matrices A and B, provided AB and BA are defined, |[AB| — |[BA| = 0. ﬂ

(b) For a square invertible matrix 4, det(4™!) = a—l-a. M [r]
(c) For any square matrix A, if |A| # 0 then A is row equivalent to J. m

(d) If A is an invertible matrix, then for any square matrix B for which AB is defined, N
AB is also invertible. L’[j ‘E

(e) If A and B are square matrices and AB = B, then A =1. : ﬁi
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2.(10pts) tisafactthat A= |1 0 2 |andB = |1 1 -3 | areinverses of each
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other. Use this fact to solve the system of equations:

-y + 2z = 2
T + y — 3z =5
Yy — 2z = 2
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3. (16 pts) Let V and W be vector spaces.

(a) Let T : V — W be a transformation. Give the conditions from the definition for T to be a

linear transformation.
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(b) Define the transformation T : Miaxy — P2 by T ([‘; Z}) =g + dt?.

(i) Use your definition from part (a) to prove T is a linear transformation.
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T : Moyo — Po by T([z ZJ) =a + dt%.

(ii) Find a basis for the kernel of 7.
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4. (10 pts) Consider the polynomials p; (£) = 1 + ¢, pa(t) = 2 + t2, p3(t) = 5 + 3t + 2.

(a) Is the set S = {p1(t), p2(t), p3(t)} linearly independent in P;? Explain.
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(b) Find a basis for the subspace of P; spanned by S.
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5. (8 pts) Let V be the vector space of all continuous, real-valued functions. Let H be the subspace
of V with basis B = {e, cos(t), sin(t), 1}.

(a) H is isomorphic to R™ where n H

(b) Find [3 + 2 cos(t) + 5¢]z.
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. (8 pts) Let B = {b1, by} where by = [ 23} and by = [_21}

)
(a) Find the vector x whose coordinate vector relative to B is given by: [x|g = [ }
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7. (10 pts) For A =

(a) Nul(4)
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(b) Col(4)
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1 |, find a basis for each of the following spaces:
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8. (10 pts) Compute | 5 4 0 fand use result to decide whether or not the matrix is invertible.
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9. (12 pts)
(a) Let H be a subset of a vector space V. Give the conditions from the definition for H to be
a subspace.

[ ;\}l ,:} g~ f o]

1

@) W el Hrdl yoed

Biaet frdl wel ad Sedas ¢

(b) Use the definition from part (a) to show that Bl (ot b= 0} is a subspace of Mayg.
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10. (8 points) Let T': V' — W be an one-to-one linear transformation.
Suppose that S = {v1, vy, v3} is a linearly independent subset of V.

Prove that 8" = {T'(v1),T(v32),T(vs)} is a linearly independent subset of W.
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