Math 270

Exam 2 Review

1. Mark the following as TRUE or FALSE.
a. If A isanonsingular matrix, then the null space of A is {6}

b. The set of all solutions to the linear system Ax=b, b0 is a subspace of

R".
1) [-2] |0
ol | 1] |1 ,
The set : , spans R".
2 0 2
1 -3 1

Let S, and S, be finite subsets of a vector space such that S, is a subset
of S,. If S, is linearly independent, sois S, .

Any set of vectors containing the zero vector is linearly dependent.

If S spans an n-dimensional vector space V then S has at least n
elements.

If S isalinearly independent set of vectors in a finite-dimensional vector
space V , then S is basis for V.

{~t+t, t+1, £ 1, t* +t+1} is a basis for P,.
If the rank of @ 4x7 matrix A is 4, then the rows of A are linearly
independent.

If A isan nxn matrix, the homogeneous system Ax =0 has a nontrivial
solution if and only if the columns of Aare linearly dependent.

2. Is (V,@,@) a vector space? If not, identify a property that is not satisfied.

a.

b.

C.

V is the set of all 4™ degree polynomials , @ is addition of polynomials,
© is multiplication by a constant

V is the set of all solutions to the differential equation y"-3y'-4y =0,
@ is addition of functions, © is multiplication by a constant
V is the set of all real numbers, u®v=uv, cOuU=c+u

3. Which of the following subsets of the vector space M are subspaces?

a. The set of all nxn skew symmetric matrices.
b. The set of all nxn nonsingular matrices.
c. Thesetof all nxn lower triangular matrices.



4. Which of the given subsets of R® are subspaces?

a+c a a
a. |2a-c b. |a+1 c. |0
c a-1 c

a b
5. Let W be the set of all 2x2 matrices A:L d} suchthat a+d=b+c. IsW

a subspace of M, ?

6. Which of the following sets of vectors span R, ?
a {1 2101t -101,[301 2]
b. {1 100,12 -11,[001-1],[212 -1
c. {32 -12,[4002,1-210,[7 2 -1 4]

7. Which of the given vectors in P, are linearly dependent?
a. tP—t, At*+4t+2
b. t*+t, 2t+3, t* —t+1, 3Ht*+6t+6
C. 2t°+t+1, 3t*+t-5, t+13

1 2 -1 1

. . -2 2 -4 4

8. Find a set of vectors spanning the null space of A= 6 _1 -4
-1 4 0 -5

9. Suppose that S :{\71 v, \73} is a linearly dependent set of vectors in a vector
space V. Is T :{W1 w,, W3} where W, =V, W, =V, +V,, W, =V, +V, +V,

linearly dependent or linearly independent? Justify your answer.

10. Which of the given subsets form a basis for M, ?
1 0] [1 1] [Oo 1

oo o[22

> o i Lo o) L2
0 1][0 0] |1 1] |11
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6 4|2 0|3 2|5 6]|0 4




11.

12.

13.

14.

15.

16.

17.

18.

Find a basis for the subspace W of R® spanned by <| -1, | 1 |, | -1}, | 4

What is the dimension of W ?

Find a basis for the subspace W of P, consisting of all vectors of the form
at’ +bt +c where a—2b+3c=0. What is the dimension of W ?

1

0
Find a basis for R* that includes the vectors L

0

0
Suppose that {\71 Vy, ... v?} is a linearly independent set of vectors in R" and let
A be a singular matrix. Prove or disprove that {A\71 Av,, .. A\Tn} is linearly
independent.

Find a basis for and dimension of the solution space of the given homogeneous
system: X+2y+3z-w=0
2X+3y+2z =0
3x+4y+z+w=0
X+ y—z+w=0

Let S={2t-1, —t+1} and T ={3t+1, t} be ordered bases for P,. If v isin P,
- 3 -
and [V]T :{_2} determine [v]s.

Let V be the subspace of the vector space of all real-valued functions that is
spanned by the set S :{t, e, e’ e —e‘t}. Show that V and R, are isomorphic.

Find a basis for the column space and compute the rank and nullity of each given
matrix.
1 3 -2 4 1 1 1 1
-1 4 -5 10 2 -1 0 0
Tl 2 1 2 b 0 1 -1 -1
3 -5 8 -16 1 1 -1 -1



