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Instructions:

Print your name and student ID number, select your section number and TA’s
name, and sign above to indicate that you accept the Honor Code.

There are nine problems on the pages numbered from 1 to 9, and each problem is
worth 10 points. Please check that the version of the exam you have is complete
and correctly stapled.

Read each question carefully. In order to receive full credit, please show all of
your work and justify your answers unless specifically directed otherwise.

You do not need to simplify your answers unless specifically instructed to do
so. If you use a result proved in class or in the text, you must clearly state the
result before applying it to your problem.

You have 2 hours. This is a closed-book, closed-notes exam. No calculators or
other electronic aids will be permitted. If you finish early, you must hand your
exam paper to a member of the teaching staff.

If you need extra room, use the back sides of each page. If you must use extra
paper, make sure to write your name on it and attach it to this exam. Do not
unstaple or detach pages from this exam.

It is your responsibility to arrange to pick up your graded exam paper from
your section leader in a timely manner.




Problem 1.
Show that if {u,v,w} is a linearly independent set, then {u — v,u+ 2v,w} is a linearly
independent set.



Problem 2.
Find all solutions to the following system of equations:

r4+y=1 2x+4+2z2=4, 2=zx+y+z=3.



Problem 3. Identify each of the statements as always true (T) or sometimes false (F). You
do not need to justify your answers.

a) If Aisa 13 x 17 matrix with dim(N(A)) = 4, then the column space of A is R'?.

b) If Ais a 12 x 16 matrix with dim(C'(A)) = 11, then the nullspace has a basis of 5
vectors in R'2.

c¢) For any matrix A, dim(C(A)) = dim(C(rref(A))).

d) If Ais a 14 x 12 matrix with dim(C(A)) = 10, then the number of vectors in N(A) is
2.

e) If {u,v,w} is a linearly dependent set of vectors in R?, then dim(span(v,w)) = 2.



Problem 4. Let ¢ be a scalar. Find a basis for the null space of the matrix A:

100 1 ¢
A—[01001}



Problem 5. Suppose that u and v are nonzero vectors in R®. Show that ||u|| = ||v]|| if
and only if u + v is orthogonal to u — v.



Problem 6.
Suppose that u, v and w are vectors in R3 which satisfy the following:

v.-w=0 [lvxu|| >0 [|lwl| > ||v]].

“w__»

Complete each of the expressions below with “>", “<” or “=" if you can. If there is not
enough information to decide, write, “?”. You do not need to prove your answers.

(a) I 0
(b) [|vxw—wxvl] 0

©  Illliv] [ v]
(@) v x (xw)| (v x ) x wl|
(© [lvxw+wxvl 0



Problem 7.
Let {u, v} be a linearly independent set of vectors in R3, and let C' be the set of vectors in
R3 which are orthogonal to u x v:

C:{W}W-(uxv):()}.

a) Show that C' is a linear subspace.

b) Find a basis for C'.



Problem 8. Let T : R? — R?2 be the linear transformation which satisfies

(L) =lofmar (L5 ])-[3)

Find the matrix A such that T is equivalent to multiplication by A.



Problem 9. Let {u, v} be a linearly independent set of vectors in R®, and let A be the
matrix
A { u-u u-v }
u-v v-v

What is the rank of A? What is the nullity of A?



The following boxes are strictly for grading purposes. Please do not mark.

Question Score Maximum
1 10
2 10
3 10
4 10
5 10
6 10
7 10
8 10
9 10
Total 90




