Math 21b Additional Midterm Practice Questions
Petko’ s Section — October 30, 2005

True/False Questions:

1. If the 5 x 5 matrix A has rank 5, then any linear system with coefficient matrix A will
have a unique solution.

T F

2.1f Aisan nx n matrix and X isavector inA ", then the product A X is alinear
combination of the column vectors of the matrix A.
T F
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3. If Alisanonzero matrix of the form 93 a ﬂ then rank(A) = 2.
u

T F

4.1f U, v, and W arevectorsin A?,then W must be alinear combination of G and V.
T F

5. A linear system with fewer unknowns than equations must have infinitely many
solutions or none.
T F

6. If Aisa4 x 3 matrix of rank 3and AV = AW for two vectors V and W in A3, then the
vectors Vv and W must be equal.

T F
et

7. Thereexists a4 x 3 matrix A of rank 3 such that A%H: 0.
3]

T F

8. The linear system A X = b is consistent if (and only if) rank(A) = rank[ A:b ].
T F

9. Two matrices A and B have the same reduced row-echelon form if (and only if) the

equations A X = 0 and BX = 0 have the same solutions.
T F

10. If Aisaninvertible 2 x 2 matrix and B is any 2 x 2 matrix, then the formula rank (AB)
=rank (B) must hold.
T F
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11. If amatrix A= gc q (1 "epresents the orthogonal projection onto aline L, then the
u

equation a® +b* +c? +d? =1 must hold.
T F

12. There exists an invertible 9 x 9 matrix that has 74 ones among its entries.
T F

13.1f Aisan nx n matrix such that A* = 0, then the matrix |+ A must be invertible.
T F

14. Thereexistsa2 x 3 matrix A and a3 x 2 matrix B such that AB=1,.
T F

15. Twoj x k matrices, A and B, are equal if (and only if) AX =BX foral X1 A¥.
T F
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16. There exists a positive integer n such that %L 0 0
u

l,.

T F
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17. The matrix a ( represents a rotation combined with scaling.
&6 Sg

T F

18.1f A% = 0 but A>% 1 0,then A>%, A%, and X are linearly independent.
T F

19. If Alisan n x n matrix such that A> = A, then the image of A and the kernel of A have

only the zero vector in common.
T F

20. If the 2 x 2 matrix A represents areflection about theline L in A ?, then A must be

- . & 1o
smilar to the matrix a ¢
& of
u
T F

21. For every subspace V of A ® there existsa 3 x 3 matrix A such that V = im(A).
T F

22.1f A issimilar to B, and A isinvertible, then B must be invertible as well.
T F



23. There existsa 2 x 2 matrix A such that im(A) = ker(A).
T F

24.1f V and W are subspaces of A", then their union V E W must be a subspace of A"
aswell.
T F

25.If A isan invertible n x n matrix, then the kernels of A and A™* must equal.
T F

26. If two vectors are linearly dependent, then one must be a scalar multiple of the other.
T F

27.1f X isinthekernel of B, then, if the matrix product AB is defined, X1 ker( AB).
T F
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28. The matrix 91 Eissimilarto g'o 3
o -1 & oy
T F
éu
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29. Vectors of the form g)ﬂ (where a and b are arbitrary) form a subspace of A “.

T F

30.If Aissimilar to B, and B is smilar to C, then C must be similar to A.
T F

31. If ker(A) =0, thenthe column vectors of A must be linearly independent and the

matrix A is invertible.
T F

32.1f G isaunit vector inA", and L = span( G), then proj (y) = (y>d)y foral y in A",
T F

33. There exists asubspace V of A°®° suchthat dm(V) =dm(V").
T F

34.1f x and y arevectorsinA ", then [[x+ ] = |X|° +|y]’ -
T F
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35. Forany q, the vectors e osqu d a & snqu g form an orthonormal basis of Az,

an e
&nqyg  &cosq
T F

36.1f Aisan n x mmatrix and b is a nonzero vector inA ™ then the set of solutions to

the equation Ax =b form a subspace of A" .
T F

Skills questions:
1) Write the matrix with respect to the standard basis of the reflection about the line
3x-y=0.

é490 I &u é 3 ul
2) Find the orthogonal projection of 249 onto the subspace spant g%ﬂ,e e
&49g L e 82 ub
él 0 5y
3) Given that rref(A) = 20 1 33, find the dimensions of ker(A) and im(A). Find a
@ 0 0g

basis for ker(A) and im(A).



