TASKS of MATHEMATICS
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[Intermediate Test December 2017|

4
14
I M 1) Using the trigonometric form of the complex numbers, calculate T .
1++/3i
2 2 1

I M 2) Given the matrix A= ||0 k 0|, determine the values of the parameter k for
1 2 2

which it admits a multiple eigenvalue and verify if, for these values of k, the matrix is a dia-

gonalizable one.

m 0 0 1
0 0 1 0
I M 3) Given the matrix A = 010 0 determine, on varying the parameters m and
1 0 0 k
k, the dimensions of the Image and the Kernel of the linear map f: R* — R, f(X) = A-X
1 2 3 1
IM 4) Given the matrix A= (|1 1 2 0 determine a basis for the Kernel of the
2 1 3 -1

linear map f:R® — R?, f(X) = AT - X.
1 0 1

I M 5) Given the matrix A = ||{0 1 0]|, verify that it has two eigenvalues equal to those
1 0 1

of the matrix A2 = A - A.
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I M 1) Calculate the fourth roots of z = 0867

0 0 k
IM2)Given A=||0 k£ O0]| determine, on varying k, its eigenvalues and corresponding
E 0 O
eigenvectors, their algebraic and geometric multiplicity, a basis for the eigenspace.
Iz o
I M 3) For the linear map f : R® — R® generated by the matrix A = || 2 x5 s || itre-
-1 23 ys

Find the dimensions of the Image and the Kernel of

F(1L1,1) = (3,3,1)
s {20 G0Ny
such linear map.
I M 4) In the base W : {(1,0,1);(1,1,0);(1,1,1)} the vector X has coordinates (2, — 1,1).
Find its coordinates in the base V = {(1,0,1);(1,1,0);(2,1,2)}.
I M 1) Given the equation f(z,y)=ylogz + (x —1)eY —y =0 satisfied at the point
(1,0), verify that with it an implicit function y = y(x) can be defined and then calculate, for
this function, the expression of the Taylor polynomial of the second degree at the appropriate
point.



Max/min f(z,y) = x? — o>
II1 M 2) Solve the problem 2 +49% <4

u.c.

20< 2 —=x

I1 M 3) Given the function f(z,y) = y* — 2® — 22y + 27z, analyze the nature of its statio-
nary points.
II M 4) Given the function f(z,y) = az® + By + 2z — 3y*, with a, 8 € R, find the values
of andﬁ if fa/r(17 1) = fql;/,y(la 1) and f;( - 17 - 1) = faltl,:c( - 17 - 1) .
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IM1)If e =1+ i, determine z.

3 2 1
I M 2) Given the matrix A= ||1 4 —9|| determine its real and complex eigenvalues,
1 2 -3

and, for the real eigenvalue, the corresponding eigenvectors.
1 +mxy +mzs 4+ 224 =0
r1+ T2+ 23+ 2mxy =0
ing the parameter m, the dimention of the linear space of its solutions, and when this dimenti-
on is maximum, find a basis for such space.
I M 4) Given the two orthogonal vectors X; = (1,2, —3) and Xy = (1,1,1), determine a
third vector X3 orthogonal to X; and X,. With these three vectors realize a basis for R3.
Finally determine the coordinates of the vector Y = (1,0, 1) in such basis.
2,20 .3 _
IIMl)Wmlmewmml{fWW”)_x**/+Z'*hy_o
gz, y,2) =2+ — 322+ 2yz =0
P = (1,1,1) we can define an implicit function. Calculate its first order derivatives.
Max/min f(z,y) =z (y+ 1)
11 M 2) Solve the problem ‘ { r+y? <1
u.c.:
0<zx

I M 3) Given the linear homogeneous system , find, on vary-

satisfied at the point

. . r—y+1
I M 3) Given the function f(x,y) = log (m
field and then calculate the gradient V f(0, 0).
I M 4) Given the function f(z,y) = k:(m2 — y2) + x — y and the unit vectors e; = (1,0),
ey = (0,1), if the first order directional derivatives D, f(1,0) and D, f(0,1) are equal,
find the value of £ and then calculate the second order directional derivative Dzl,EZ f(1,1).

) graphically represent its existence
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I M 1) Find the cubic (third) roots of z if z = el ™4™¢. g7 1+37¢
z+1 T T
I M 2) Given the matrix A = Y y+1 Y , find the relationship that must exist
-y —y l-y
between z and y so that the matrix admits an eigenvalue whose algebraic multiplicity is equal
to 3.
I M 3) Given the linear map:
f:R? — R3, with fxy, 9, 23) = (axy1, 1 + bxe, 1 + 22 + c23) ,
since f(1,1,1) = (0,1,2), calculate the values of the parametrs a, b and ¢ and then find a
basis for the kernel and a basis for the image of f.



1 11
I M 4) Given the matrices A= |0 1 1| and B =
0 0 1

(A + IEBT) - , the inverse of the sum of the matrix A with the transpose of the matrix B.
I M 1) Given the equation f(z,y,z)=ze’* —ye” ¥+ ze" ¥ =0 satisfied at point
(0,0,0), verify that an implicit function z = z(z,y) can be defined and then calculate the
equation of the tangent plane for this function at the point (0, 0).
II M 2) Solve the problem { Max/rr;m / (9;’ y) =o'~y .

uc.:z”+4y- <4
II M 3) Given f(z,y) =z -¢e’ +y-e” and the unit vector v = (cos v, sin «) , determine the
values for « for which the directional derivatives D, f(0, 0) are equal to zero and then calcula-
te D;,f(0,0),V a.
IIM4) Given f:R — R® ¢ — (sin (¢*), e, log (1 +t)) , determine the equation of the tan-
gent line to this curve at the point ¢ = 0.

0
0|, calculate the matrix
1

=~ N
N = O
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L4 11—
I M 1) Find the square roots of the complex number z = ] + Z 1T Z
—1 1
11 0 0
. . 11 0 0 o
I M 2) Given the matrix A = 00 -1 —1l° find its eigenvalues and study the cor-
0O 0 -1 -1
responding associated eigenspaces.
1 0 1
I M 3) Given the linear map R* — R?, f(X) = A-X, with A=1{{0 & — 1|, since
I -1 2

the dimension of the Kernel of such map is equal to 1, check if the matrix is a diagonalizable
one.

I M 4) Check if, on varying the parameters m and k, the vector Y = ( —1,1,%k) can be
expressed with a linear combination of the vectors X; = (1,1,0), Xy =(—1,0, — 1),
ng(l,l,m) and X4:(—1,1, —2)

II M 1) Given the equation f(z,v, 2) = 2° + 3 + 2° 4+ 32y + 3yz = 1, satisfied at the point
P = (1,1, — 1), determine the first order partial derivatives of the implicit function defined
by such equation having z as its dependent variable.

i ale.
I M 2) Solve the problem { Max/n;m f(;C, y) =2 +y |
wcrxl+ 2 <1

2 /2 2 2
IT M 3) Given the vectors v = (%, %) and w = ( — %, — %) and the function

f(z,y) =log (e"’jzﬂ/2 + ex2792> , calculate the first order directional derivatives D, f(0,0)

and D, f(—1,1).
I M 4) Given the function f(z,y) = (z — y)° + (y — 3x)* analyze the nature of its stationa-
ry points.



