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1. Determine all values of k so that the vectors (2, —k, 1), (1,-1,1), (0,1, —k) are linearly depen-

dent.

A.
B.
C.
D.
E.

k#1
k2
k#—1
k=-1
k=1

answer: B
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1 2 3 4
2. Let A=14 5 6 7 |. Which of the following statements are true?
7 8 9 10
(i). The first two columns form a basis for the column space of A.
0
(ii). The vector |—4] is in the column space of A. i
3

(iii). The rows are linearly independent.

(i) only

A

B. (iii) only
C. (i) and (ii) only.
D

(i1) and (iii) only.
E. All of them. i

answer: A
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3. Determine all values of k so that {k — kz?,3 + k2,2 + z + kz?} is a basis for Py, the vector
space of all polynomials of degree < 2.

A.
B.
C.
D.
E.

k=0,34
k+#0,3,4
k+#—-3,0,1
k=-3,0,1
k#1

Answer: C
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4. Suppose that A is a real 3 x 5 matrix such that the rank(A) = 3. Consider the following

statements:

(1)
(1)
(i)
(iv)
v)

rank(AT) =5

The nullity of A = 2.

The row space of A is R®.
The column space of A is R3.

AX = 0 has non-trivial solution.

which of these statements must be true

A. only (i) and (v)

B. only (ii) and (iii)

C. only (ii) and (iv)

D. only (ii), (iv) and (v).

E. All of them have to be true.
answer: D
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5. Which of the following are linear fransformations?
(i) L:R®— R¥defined by L(z,y,2) = (y + 2 + 1, 2z).
(ii) L:R3?®— R3 defined by L(z,y,2) = 5(z,y, 2).
(ili) L:R2 — R3 defined by L(z,y) = (—=3y, 22,z + ).
A. (i) only.
(i) and (ii) only.

(ii) and (iii) only.

U aw

(ii) only.
E. None of the above.

answer: D
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6. Let W = Span {|0],
0
[0
A1
|1
1]
B. 4
| 4
=
C. |2
L 2 -
2
D. |3
3
[~1/6
E. | 1/2
| 1/6

answer: C
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7. Let C[~1,1] be the vector space of all real-valued continuous functions on [0,1]. Define an
inner product on C[—1, 1] by

(1) = [ @i
Then which of the following set functions are orthogonal.
A 1,e%e7%.
B. z,x?,z3.
C. 1l,sinz,cosz
D. 1,z,3z2 -1
E. None of the above.

answer: D
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8. Which of the following set of vectors forms a basis for R3?

1
A {]|0
_O_

=

B. {|0
—0—

-

C. {]|0
—1—

o

D. {|0
_0_

1

E. {|0
_O_
answer: B
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9. Let W = Span{ _31 , ; , g
7 7 7

} }. What is the dimension of W*?

g * \"““
DR J
; 0 -1 =2 |
- I
? »(Z . g_‘:;

£y

—

124

%/ = el (/—’U
la yf @f‘a;’y Bt oy )

7



10. Suppose that W = the plane x + 2y — 32 =0 and v = F] . What is the distance from v to
w? '
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answer: A
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