Math 226: Calculus IV Name:

Exam I February 13, 1990 Instructor:

Section:

Record your answers to the multiple choice problems by placing an x through one letter
for each problem on this answer sheet. There are 17 questions worth 6 points each.
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Score




. Let

=200 e=(d A
Find A — 3B.
DT wE Y e
(d) (_?18 _36 :g) (e) Not defined

. Calculate the matrix product

(e) A, B, C, D, and E

1 -2 2 1 -3
3 1 5 7 0
17 1
2 -2 -3 -8 —13
(e) (15 7 0) (b)<11 13) (¢)| 225
-3 6
-8 —-13 -3
(d)(ll 10 _9> (e) Not defined
. Which of the following matrices are in row-echelon form?
1 3 -2 0
o0 5] ee(r ) oo (02 )
0 0 0 O
0 1 0 4
o= (00 T a) ee (b0
0 0 0 1
(a) A only (b) A and D only (¢) A and E only (d) A, C, D, and E only



4. Translate the following system of equations into an augmented matrix.

1 — o5 = —1
209 — 3x4 = 2

To +x3+ x5 =—5
3r1 — 223+ x4 =1

12 0 -3 -1 : 1 ; :; : _21
@ 11 0 1 0 : =5 N - s
30 -2 1 0 : 1 s o )
1 0 -1 1 10 0 0 -1 —1
2 -3 0 9 02 0 -3 0 9
{1 1 1 —5 @ 191 1 0o 1 _5
3 -2 1 1 30 -2 1 0 1
1 0 0 3 1
0 2 1 0 9
e o 230 1 —5
1 0 1 0 1

. Which of the following is the general solution of the system of equations associated to the
augmented matrix

1 -1 1 0 -1 : 1

o 1 -2 1 -1 : 3

o o0 1 -3 4 : 2

after back-substitution?

(a) 1 =2+ 34 — 45 (b) 11 =1— 29+ 23 — 5 (c) 11 =6+ 2x4 — 225
$2:3+2$3—£L’4+£L’5 I2:3—2$3+1'4—1175 .’L‘2:7+5I4—71'5
I3:1+$2—ZB3+1‘5 I3:2—3$4+4£B5 I3:2+3I4—4ZL‘5

(d) x1 =6 (e) 11 =14 2x4 — 225
IE2:7 $2:3+5$4—7l‘5
x3:2 I3:2+3I4—4IL‘5



6. Transform the following matrix into row-echelon form.
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7. Find the inverse of the following matrix, if it exists.
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(e) Does not exist



8. Calculate the determinant of the matrix

— DN
N =N
N DN DN

(a) 0 (b) 2 (c) 4 (d) 8 (e) 16

9. Use expansion by cofactors to find the determinant of the matrix

-1 5 3 -1
2 1 4 1
6 0 —1 0
00 2 0
(a) 0 (b) —8 (c) —24 (d) 60 (e) —T2

10. Calculate the (1,2)-minor, M(; ), of the matrix

— Ot W

1
2
4

N 3 N

(a) =2 (b)3 (c) 4 (d) 5 (e) 6

11. Express B = (1,2,3) as a linear combination of the vectors V; = (1,3,4), V5 = (1,0,—-1),
and V3 = (0,—2,—4), if possible, by finding constants dy, da, d3 such that B = d;V; +
doVo + d3Vs.

(a)dlzo,dgzl,dgz—l (b)d1:2,d2:—2,d3:0
(C)dlzl,d2:—5,d3:4 (d)dlz—l,dgzo,dgzl
(e) No solution exists



12. Find the rank of the matrix

_ o O =
OO~ N
OO W
O O

(a) 0 (b)1 (c) 2 (d) 3 (e) 4

13. Which of the following statements are always true:

) IfVq, Vi, Vs, Vi, Vs are 4-dimensional vectors, then they are linearly dependent.

) If Vi, Vi, Vs, Vy are linearly dependent, then Vi, V5, V3 are linearly dependent.

) If Vi, Vi, V3, Vy are linearly independent, then V;, Vo, V3 are linearly independent.
) If Vi, Vi, V3 are linearly dependent, then Vi, Vo, V3, Vy are linearly dependent.

(a) A, B, and C only (b) A, C, and D only (c) B, C, and D only
(d) C, and D only (e) A, B, C, and D

14. Find all solutions to the equation AX = 0 where

a=(c %) x=(2)
(a)(g) (b)(}) (c)t(}), ¢t arbitrary

(d) t (é) +s <(1)>, t, s arbitrary (e) no solutions exist



15. Determine a maximal subset of linearly independent vectors from the vectors

V1 =(0,0,0,0) V,=(1,0,0,0) V3=(3,2,0,0) Vy=(5,4,3,0)

(a) Va (b) Va, Vs (c) Va, Vy
(d) Vi, Va, V3 (e) Va, V3, V4

16. Use the Gram-Schmidt process to produce an orthonormal set of vectors from the following
vectors: X1 = (1,0,0,1), X3 = (0,2,0,1), X3 =(0,1,1,0).

(0) Q1 = (1,0,0,1) ma- 200y @a- 2o
Q2= @—1,2’071) Q2 = %5(—1,4,0,1) Q2 = ?(0 2,0,1)
Qs = \289_9(2 0,9,-2) Qs = @(2,1,9,—2) Qs = g(o 1,1,0)

(d) Q1 = \f(l 0,0,1) (e) Q1=§(1707071)

Qs = ?( 1,2,0,1) Qs = ?(—1,4,0, 1)
% 1,1,1,-1) Q3 = @(—27 1,1,2)

17. Suppose y = y(x) is a function which satisfies the differential equation y’ + ey = e and
y(0) = 0. Solve the equation to find y(1).

(a) 1 (b)1-¢ (c) et (d)1—e () 1—e



