MATHEMATICS 11
Thursday March 8 2018
Second Exercise Class

1. Find local maxima/minima of the following functions.

a.

SOLUTION: z = 0 min. b.

SOLUTION: 2 = —¢/2 min.

C.

_[TIn(t*—1)
F(x) —/3 mdt

SOLUTION: z = 3 min.
d.

SOLUTION: z = 0 min.



2. Compute

a.
T 42
dt
lim Js 62
T—+00 et
SOLUTION: 0.
b.
Jo % sin(t)dt
z—+oo  arctan(z)
SOLUTION: A.

3. Decide if the function

F(x) :/j V14 t3dt

admits an inverse function F~!(x).
SOLUTION: yes.

4. Given the matrices

1 4 -1 0 2
A=10 2 -2, B=| -3 0|, C=
3 -1 0 -2 3

e calculate 24 + 3C,
SOLUTION:
5 14 =2
-6 4 -7 |,
6 —-11 3
e verify that (A—C)-B=A-B—-C-B,
SOLUTION:
-4 -3 -10 -1
(A-C)-B=| -4 1 JA-B= -2 -6
—4 3 3 6



e compute C2 and C - CT.

SOLUTION:
-3 2 2 5 -2 —6
c.CcC=| -2 -1 -1}|, ¢c-cT=| -2 5 -1
6 -3 4 -6 —1 10

5. Given the matrices

1 2 3 0
=0 5) e=(i2),
e recognize that (A- B)T = BT . AT,
SOLUTION:

T _pr T _ [0 —1
(A-B) =B A—(4 o )

e determine A~!, B~
SOLUTION:

1 2 10
e (y 4)- me (] )
0 -1 -z 3

2
e determine A~!- B~! and compare it to (B - A)~L.
SOLUTION:

A B = (B A) = <? ! )

1 _1
6 2

6. Recognize if it is possible to realize the product between the indicated matrices, and when
possible calculate it:

0 —2 —1
15 -2 0 1 0 7
'A_<3 2 0 —6> and - B=14 3
2 —4 —1
SOLUTION:
5 8 34
A'B_(—m 18 17)
0 —4 5
oA—(é _15 g) and B = 2 1 0
6 0 3
SOLUTION:

2 -11 15
A'B_(—22 -5 6)

1 6 2 4 —6
oA—<73 _1> and B_<1 3)

SOLUTION: 3A-B



3 7
'A_(—2 ~1

) and B =

SOLUTION: BA-B

7. Given the matrix

write the minors M3, Moo, Mss, Myy.

SOLUTION:
-1 1 6
M3 = 0 —4 5
1 -1 3

8. Calculate the determinant of the following matrices.

2 1 -1
eC=| 30 3

0 1 -2
SOLUTION: —9

-5 —1 3
eD=| 5 2 —4

0o 0 1
SOLUTION: —5

0 0 1
eE=|0 -2 4

7 -1 -3
SOLUTION: 14

0 0 1
° = 0 -2 0

4 0 0
SOLUTION: 8

13 1 5

34 5 6
*H=149 1 99

42 1 3

SOLUTION: 65
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9. For which values of « is it A~! = AT? (such a matrix A is called orthogonal)

SOLUTION: a = +3

(

1

2
—

o
1
2

)



