Mathematics 11

Second Practice: Solutions

1. Let A, B and C be the following matrices:

2 3 1 1 0 1
A=14 0}, B=(2 0 -1}, C:=13
1 -1 1 1 -1 1

Compute (if possible):

a) 2A+C b) A+B+C c) AT.C
d) (AT.C)™! e) CT-A+B f) A-CT+B
g) det(AT-C)+B h) B+B! i) B'(A-C7)
Solution:
5 8
a) (11 1) b) Nonsense c) (15 12)
2 2
3 2
9 10 14
1/3 -2
d) (_ > e) Nonsense f) 6 12 3
/3 15/6 oy
303 _1 1B 12
2 2 T2 2 2 2
g) Nonsense h) 2 -1 -1l 9 g 1 I
2 1 =2 9 T 17



2. Compute A - B when such an operation is possible:
3 3

a) A=1|-1 1], B:z(_} _?)
1 0
0 6
A-B=1| -2 —4
1 3
3 -2 —4 1 0
by A= -1 1 2], B=|0 1
-1 1 -1 2 =2

1 1 0
¢) A==(100), B==(2 1 -1
3 1 5
A-B=(11 0)
1
11 - 2 1
d A:= , B:=
4
1 -1 4 -l 1
2
2 0 1
A'B—(1 7 —1)
3. Calculate the following determinants:
2 1 2 -1 5 3
a)|0 3 —-1/=-20, b)| 4 0 0|=-76,
4 1 1 2 7 8

1
-1
-3




1 1 -2 4 1 0 0 -1 0
0 1 1 3 1 1 -2 1 4

d) =-32, e|0 1 1 1 3|=-32
0 -1 10 0 -1 1 =1 0
3 1 25 3 1 2 1 5

. Given in R3 the vectors ¥ = (1,0, —1), @ = (2,2,—1) and Z = (=2, 1,0),
calculate:

a) U+ 2w — 32;

b) (¥ W) Z — ;

c) (U x W) -z

d) the length of each vector.
Solution: a) (11,1,—3); b) (=8,1,1);¢) =5;d)v2 , 3, V5;
. Given in R? the vectors v = (1,0, 1), W = (2,2,—1) and 7= (0, -2, —1),
calculate the values of the parameters a, 3, 7, such that: av+Buw+~z = 0.
Solution: o =2t, = —t, vy =—-t VteR.

. Given the vectors ¥ = (k, 1, —1) and @ = (2, 2k, —1) determine values for
k such that their inner product is zero.

Solution: k= —1/4.

. For each of the following vectors find the corresponding versor

Solution: a) ﬁ(l,a); b) ﬁ(—a,a); c) Jﬁm(l,a, 20).

. Determine the parametric equation and the Cartesian equation of the line
on the space
a) passing through the points A(1,0,2) and B(1, 3,0);
b) passing through the point P(8,0,1) and parallel to the vector v =
(0,10,0);
¢) passing through the point P(—1,0,4) and parallel to the line of para-
metric equations x = 2t, y = —t, z = 3t.



Solution:

r=1
) {x—le ot
a) : ; {y=
2 +32—6=0
Y+ oz s =929t
S0 r =28
xr — =
b) : ; =t
) {2—1:0 4
z=1
— 1492t
o Jrrwri=0 o t+
Ns3z—22411=0 ° Y~
z =4+ 3t

9. Determine the reciprocal position of the lines r and s of Cartesian equa-
tions
rT+y+z= ‘ r+2y+z2=2
y=2 C o |ly=3
Solution: They are parallel.

10. Establish if the vectors ; = (1,1,1), v, = (1,0,0), ¥4 = (0,1,0) and
01 = (2,1, 1) are linearly dependent.

Solution: Yes, they are.

11. Determine for which value of k the following vectors in R* are linearly
independent

v=(2,-1,2,-1); @=(1,1,1,1); Z=(k,0,k,0).
Solution: No value. They are linearly dependent for any k € R.

12. For any k € R compute the rank of the following matrix:

k1 8 k
E1 8 1
2k 2 16 2

Solution: For k£ =1 the rank is equal to 1, otherwise it is equal to 2.



