Answers

1. Let

Calculate AT AL
Is A a symmetric matrix?

What is the trace of the transpose of f(A), where

flz) =2* — 12
(AT - A1 = é[HQ 34] , trf(A) =9).
2. Find:
1 1”. . 1 1"
AP Mo 1]

1 1"_2n_11 1o 1" (1 n
Cay) | = Lo 1] Tlo 1)
3. Given the matrix

coso. —Sino
sinoa.  CosSQ

Find A2, A3 A"

(A=

CoSnoa  —sinno
sinno COSNQ




4. Find

6
4 3 -3
2 3 -2
4 4 -3
by using equality
4 3 -3 1 3 1|1 0 0 0o 2 -1
2 3 -2|=(2 2 1(-|0 2 O|-|1 1 -1
4 4 -3 3 4 2,10 0 1]|—-2 -5 4

6
4 3 -3 190 189 —189

(2 3 —2| =|126 127 —126|:
4 4 -3 252 252 —251
0 2 -—1)1 3 1] (1 0 0
1 1 -1f|2 2 1|=|0 1 0])
—2 -5 4|3 42 |00 1

5. Given the matrix

ey

Represent this matrix as a sum of symmetric and skew-
symmetric matrices.

A_1—1_1 1
('3—4_1—4+




6. Compute the determinant

2 ™ @

Q 2 w

N
Q Y
B

where «,(3,~ are the roots of the equation

0).

7. Compute the determinant

I
|
w = o N

5

by multiplying it by the determinant

(24) (

w = O N

—13
15

o o o =

o O O =

-2
1
0
0

—2
1
0
0

-3
0
1
0

-3 11

0
1
0

—11

2 + pr+q=0.

—13
15

2
1
1

- O O O




8. Compute the determinant

1 2
-1 0
-1 -2
-1 -2

(n!)

9. Solve matrix equations
2 -3 11
1) X = ;
4 —6 3 1
3 —1 2

3) | 4
1 3 0

g, X =
(@, 2—3d d)

3—3b q

10. Given the system

T + Ny

3 n
-3 —n
0 -n
-3 0

= 2,

r +N—1y—Xz=2,
20+ N —2)y— Xz =4 -\

1) Determine parameters X\ € R for which the system has:

a) exactly one solution;
b) infinitely many solutions;

c) no solutions.

2) Determine the general solution for X\’s such that system has

infinitely many solutions.

Ma)X=0x=-2b X=0,c)\ =—2.2) (20,c).



11. Compute determinant

z+1 1 0 2z 1
2t xz+1 0 z—1 z+1
1 0 7 —1 0
0 -1 0 1 0

r+1 T 0 1 z+1

Determine for which z € R the determinant is non-zero.
(72(1 — 2%) ; z = 0,2 = £1).

12. Given the following matrix equation

é(XTA)T B!l =1,

where A, B, X are invertible 2 x 2 matrices and | is the Identity

matrix.

1) Compute determinant det(X) assuming that

det A = 2det B;

2) Find X from this equation if

3 2 1 —1
A = , B= .
-5 —10
20 25 )

13. Given the equation

(2,5, X =

A*+A+1=0.
Prove that matrix A is non-singular matrix.

Specify a simple method for finding the inverse matrix to
matrix A.

(Al = —(A+1)).



14. Determine parameters a for which the matrix

oa 4 1
A=[2 5 -1
0 o 1

has no inverse matrix?

(-8;1)

15. Find the rank of the matrix

1 XN -1 2
2 -1 X\ 5|,
1 10 —6 1

for different values of parameter \.

(N=3:r=2;Xx = 3,r =3).

16. Find the coordinates of the point M in 3-dimension if its
radius- vector forms equal angles with the coordinate axes,
and the length of the radius- vector equals 3.

(M, (V3;3;3), M, (—3;—/3;—3)).

17. Given vectors a@(2,—3,6) and b(—1,2, —2) with common initial
point. Determine the coordinates of the vector ¢, which is

directed along the bisector of the angle between vectors a

and I;,if ‘8‘23@.

(¢(=3,15,12))



18. Find the horizontal and vertical components of the vector

@(2,—1,3) on b(4,—1,2).

;20 510 -5 6
b2, 2. 19y o5 5
a — Y = ’a’ )
e e DAL =

—

19. Consider two non-collinear vectors a and b.
Find constants « and  if the vectors

Z=ad+8b and d =B +1)d+(2— )b
are equal.
(o =1,5,83=0,5).

20. Consider three coplanar vectors a, b and ¢. Calculate the
length of the vector

p=a+b—¢,
if

(7).
21. Find the coordinates of the vector 7 if it is known that

1) vector Z is collinear to the vector a(6;—8;—7,5);
2) vector 7 forms an acute angle with the axis Oz ;
3) |Z|=50.

(2(—24;32;30)).

22. Find the projection of the vector 5(\/5; —3;—5)onto the axis

which forms with the coordinate axes Oz and Oz angles o = 45,
~ =60 and the acute angle with the axis Oy.

(-3).



23. Find

(75v3).

24. What condition the vectors @ and b satisfy so that the
vectors

=33 +b and 7 =a—3b
are collinear ?

25. Calculate the area of the parallelogram which diagonals are
given by the vectors

d =3+ ii,dy, = m — 5,

if

(8V2).

26. Find the vector m that is orthogonal to the axis Oz and to
the vector p(8;—15;3), and forms the acute angle with the axis

Oz, if |m|=5L.
(m(45;24;0)
27. Define the type of the triplet a, b, ¢ if
i=;-2k, b=i+k, ¢=2i.

(right).



28. Vector ¢ is orthogonal to the vectors @ and b, the angle

between vectors @ and b equals 30 ((6,5) =30),

Find the triple scalar product (a,b,¢).
((d@,b,¢) = +27).
29. Prove that the points
A(1;2;—1), B(0,1,5), C(—1,2,1), D(2,1,3)

lie in the same plane.

(AB(—1;—1;6), AC(~2;0:2), AD(1;—1;4),(AB, AC, AD) = 0).

30. Given the matrix A

cosp —singp

sing  cos

)

1) Calculate all possible dot products between the vectors Z
and Az .
2) Compute the lengths of the vectors 7 and AZ.

3) Find the angle between the vectors Az and 7.

and the vector 7

T =

4) Draw a picture of these vectors in the plane.

(2% 4+ y*)cosp;Nz” + 7).

31. Prove the identity
@xb)-(@xd)y=(@@-2)(b-d)—(@-d)@ -2).



32. Draw the line
|z —2| = |1 —2z|
on the Complex plane.
(22 +y* =1)
33. Which line on the plane zOy is determined by the equation
2Z+i(z—2)—2=07
@+ =17 =3)
34. Solve the equation
7t —1+i=0,
if it is known that

Rez <0, Imz > 0.

(5= Lt
O

35. Calculate

).

5(cos10” + isin10’) - 2(cos 80 + isin80').
(102).
36. Find the modulus of the complex number

22 — ? + i2xy
2N2 + izt + oyt

z =

(|| =1)

37. Find the modulus |z| and the argument argz of the complex

number

wl:}

z = —3e

10



(|z| =3, argz = —%w).

38. Find the angle by which you need to rotate the vector

32 +iV2

to get the vector
-5 +14?

(SOZZW)-

39. Represent the complex number
l1—cosa+isina, 0 <a <,
in the Polar form.

T — L. T —«
4+ 2s1n

))-

(z = QSin%(cos

40. Solve the equation

‘z‘ —z=1+421.
3 .
z = ——21).
(2=2-2i)
41. Calculate
52020 4 1 ,
2020
if it is known that
z+ E =1.

(-1).
42. Given

(140" = (1— i)

11



Find the integer number n.

(n = 4k, k € R).

43. Which of the following equations are the equations of
the axis Oz:

z=0,
z+2z =0,
z =z,
argz = 0,
Imz =0,
|z —i| = |2+,

g
argz:§,
Rez =0,

‘2_1‘:‘Z+1‘?

(z=%z,Imz =0,

z—i| =]z +1|).
44. Reduce the product of imaginary units
Cg €y €y €365 € E-6 " 6E
to the standard form.
(e, € -e5-€ -6 €€ -e).

45. Compute the determinant

1 0 0 -1
0O 1 -1 0
-1 0 0 1
0O -1 1 0

by polynomial method.



Check the result by another known method.
(0).

13



