TASKS Quantitative Methods/Mathematics
for Economic Applications AA. 2019/20

[Intermediate Test December 2019|

I M 1) Given the polynomial equation z* — \/556 + k =0, determine the value of k£ for

which this equation admits the solution z = e ' Then calculate the square roots of the other
solution.

1k 0
I M 2) Given the matrix A = ||k 1 — 1| determine the value of the parameter k£ such
0 -1 1

that the matrix admits the eigenvalue A = 0 and, for this value of k&, find one modal matrix
which diagonalizes A.
I M 3) If in the basis V= {(1,1,0);(1, —1,0);(2,0,1)} the vector X has coordinates
(1,2, — 1), determine its coordinates in the basis W = {(1,1,0); (1, — 1,0);(0,2,1)}.
I M 4) Given a linear map f:R*> — R?, Y = A - X, determine the matrix A knowing that
such linear map satisfies these three conditions:
a) £(1,2,1) = (1,3,3);
b) (1,1,0) € Ker(f);
¢) (1,1,1) is an eigenvector of A corresponding to the eigenvalue A\ = 1.
T — 29+ 2203+ 24 =1
I M 5) Given the linear system ¢ 3z; —z2 + 224 =1 , check, depending on the pa-
1+ 3o +mx3+kxy =0
rameters m and k, the existence and the number of its solutions.
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IMDIf z = \/5(2+\/§) e%i —2(1+\/§> e%i,calcolate \/;

1 1 1
I M 2) Given the matrix A= ||1 0 1|| determine the two values of the parameter &k for
1 k1

which the matrix admits multiple eigenvalues. For these values of k, check if the correspon-
ding matrix is diagonalizable or not.

I M 3) Consider the linear map f : R = R?, Y = A - X for which:

(@1, @0, w3, 24) = (1 + 3293 201 + 225 T3 + 2243 223 + 42y) .

Determine the dimensions of the Kernel and of the Image of this linear map, and then find a
basis for the Kernel.

I M 4) Given the matrix A = H L

9 1 H determine at least a matrix B, different from A, that is

similar to A.
II M 1) Given f(z,y) = x*y — 2y + xy* and v = (cos @, sin ) , determine at least two va-
lues of « for which it results D, f(1,1) = Dgyvf(l, 1).
Max/min f(z,y) = 2 + o>
Jy<1—2?

II M 2) Solve the problem u
SN 1 s <y



II M 3) Given the equation f(z,y) = 2°y + 23> — 2zy — 2z + 2y = 0, satisfied at (1,1),
verify that an implicit function x — y(x) can be defined with it and that such function has a
stationary point. Then determine the nature of this stationary point.

I M 4) Given the vectors X = (zy,2 — 3y) and Y = (z + 4, xy), determine if pairs (z,y)
exist for which the scalar product of the two vectors XY = f(z,y) is maximum or mini-
mum.
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1+\/§+1—\/§

I M 1) Transform z = in trigonometric form and then calculate 2°.

1+ 1—1
1 2 1 1
I M 2) Given the matrix A= || —1 m 2|| and the vector X = || 1|, determine the
1 1 k 1

values of m and k for which the vector Y = A - X is perpendicular to the vector (0,1, — 1)

and with modulus equal to \/274

1 0 1

1 k£ 1

1 0 1

which the matrix admits multiple eigenvalues. For these values of k, check if the correspon-

ding matrix is diagonalizable or not.

I M 4) Given the basis for R* W = {(1,1,0);(1,0,1);(0,1,1)}, find the coordinates of the

vector Y = (0,1, — 1) in such basis.

II M 1) Given the system { Sy, 2) = xfy * yi —2e =0
g(x,y,2) =y +x2° —22y2z =0

verify that an implicit function = — (y, z) can be defined with it, and then calculate the first

order derivatives of this function.

Max/min f(z,y) = 2> +y* —zy — 3z

x>0
uc:< y=>0
y<4-—zx

II M 3) Given f(z,y) = xy and the vectors V= (1,1) and W = (—1,1), let v and w be

their unit vectors. If D, f(xo,y0) = \/5 and D, f(zo,yo) = 0, determine the coordinates of

the point (xg, yo).

II M 4) Given the function f(zx,y) = x> — 2y + 3*, determine the nature of its stationary

points.

I M 3) Given the matrix A = determine the two values of the parameter £ for

satisfied at Py = (1,1,1),

I M 2) Solve the problem
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[ M 1) After having determined the complex number z which is the solution of the equation
= 42 - = 27, calculate its cubic roots \3/;

1+2 1-—1
1 1 1

I M 2) Given the matrix A = ||0 k£ k—1]||,since A= — 1 is an eigenvalue of A, find
0 0 k?

the value of the real parameter k, verify that A is diagonalizable and then find a matrix that
diagonalizes A.



T1+ 2o+ 2x3=0
I M 3) Since the linear system < mx; + x2 + 23 = 0 has the solution (1,0, — 1), calculate

T + 9 —|— ]{J._'Eg = 0
the values of the real parameters m and k£ and then find a basis for the space of the solutions
of the system.
I M 4) Determine the vectors parallel to the vector X = (1, — 1,2) and with modulus equal
to /6.
II M 1) Given the equation f(z,y) =" ¥ — " ¥ =0 satisfied at the point (0, 0), verify
that an implicit function = — y(x) can be defined with it, and then calculate the first order
derivative of this function.
IT M 2) Solve the problem { Max/2m1n J;(x’ y2) =T -2y .

s.v.r+y + 2zt =14

I M 3) Given f(z,y) = xy and g(z,y) = 2°> + 4* determine for which values of parameter
aitis D,f(1,1) = D,g(1,1), with v = (cosa, sin ).
Il M 4) Given the function f(z,v,2) = 2*yz® —log(y — x) + e’ %, determine the gradient
vector of the function at Py = (1,2,2).
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I M 1) After having determined the complex number z which is the solution of the equation
z

- - = 1, calculate its square roots /z.

1—7 1+
1 0 0

I M 2) Given the matrix A= ||1 k£—1 0}, since A =1 is a multiple eigenvalue for A,
1 k k

find the values of the real parameter £ and check, for such values, if A is diagonalizable or
not.

k$1+23}2—$3:2
I M 3) Since the linear system { 2x; — kxo + 23 = 2 has the solution (1, 1, 1), calculate the

3x1 +x90 — kxs =3
value of the real parameter k and then find the number of the solutions of the system.
I M 4) Determine all the vectors orthogonal to the vector X; = (2, — 1,1) and to the vector
Xo=(1,1,1).
II M 1) Given the equation f(z,y) = e — ¢ ¥ = 0 satisfied at the point (0, 0), verify that
an implicit function = — y(x) can be defined with it, and then calculate the first order deri-
vative of this function.
II M 2) Solve the problem { Max/Qmm J;(x’ y2) —rTyTE

sv.xc+y +2°=3

II M 3) Given f(z,y) =xy and g(x,y) = z — y determine for which values of parameter «
itis D,f(1,1) = D,g(1,1), with v = (cosa, sina) .
Il M 4) Given the function f(x,v,2) = 2%’z + log(z — x) — €’ %, determine the gradient
vector of the function at Py = (1,2,2).
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V2i

1414

I M 1) Calculate the cubic roots of the number z =



1 -2 0
I M 2) Given the matrix A =||2 —3 0 ||, determine, on varying the parameter k, its ei-
3 1 k

genvalues and their multiplicity, then establishing if there are values of k& for which the given
matrix is diagonalizable.
I M 3) Determine, on varying the parameters m and k, the dimensions of the Image and the

1 01 0 1
Kernel of the linear map R® — R*, f(X) = A-X,withA=1{|1 1 1 m k

01 0 1 m
I M 4) Given the vectors X; = (1,2,1), Xy = (1, — 1,2) and X3 = (2,2, k), determine the
value of the parameter k& for which the three vectors are linearly dependent.

: _ 2
II M 1) Solve the problem : { Max/min f<x2’ y =ty
uc.:(z—1)7"-1<y<1

IT M 2) Given the function f(z,y) = e* Y, find the directions v = (cos «, sin) for which
it results D, f(0,0) =0.
II M 3) Given the function f(z,v,2) = 2 + 2y* 4+ 2° — 2zy, check the nature of its statio-
nary points.
II M 4) Given the equation f(z,y) = ze* ¥ —ye’ * = 0 satisfied at the point (0, 0), verify
that an implicit function = — y(x) can be defined with it, and then calculate the first order
derivative of this function.
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1
I M 1) Calculate the square roots of the number z = T Z .
i
0 1 1
I M 2) Determine an orthogonal matrix that diagonalizes the matrix A =||1 0 1
1 10
I M 3) Determine, on varying the parameter m, the dimensions of the Image and the Kernel of
11 2
the linear map R* — R?, f(X) = A -X,with A=1{|2 -1 2
1 2 m
I M 4) Determine the value of the parameter £ for which the vector X = (1,%,1) can be
expressed as a linear combination of the vectors X; = (1,2, — 1) and X, = (1,1,2) and

then find the coefficients of such combination.
I M 1) Solve the problem : { Max/min f(a: y)=a* oy’

codx? +y? <4
I1 M 2) Given the function f(x,y) = zy, let v and w be the unit vectors of V = (1,1) and
W = (1, — 1) ; determine the point (x, yo) if D, f(zo,y0) = \/5 and D, f(zo,y0) = 0.
I1 M 3) In a stationary point of a function of two variables f(x,y) the Hessian matrix is
k 1

equal to H = 1 k—9

. Determine, on varying the parameter k, the nature of such

stationary point.

II M 4) Given the system Sy, 2) = Sinz(‘”y) —l;cos (ﬁz) ~
g(x,y,2) =2y —xz’ +2y° =1

Py =(0,1,1), verify that with it we can define an implicit function z — (z,y) and then cal-

culate its first derivativesat z = 1.

satisfied at the point
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1 1
I M 1) Calculate the cubic roots of the number z = — - .
1—2 1414
E 0 k
I M 2) Given the matrix A= |0 2 0], determine the values of the parameter k for
k 0 k

which the matrix admits a multiple eigenvalue.
r1 — 2$3 =1
I M 3) Given the linear system ¢ 2x; — 2y + kx3 = 2, check existence and number of its
I —2$2+6$3:]€
solutions on varying the parameter &.
ay
as1 (122
tive to the eigenvalue A = 0 and that (1, 1) is an eigenvector relative to A = 2.
Max/min f(z,y) = 2> +y*> —y
y<1-2z
uc:q x>0
y=0
II M 2) Given the function f(x,%) = 2? — zy?, and the unit vector v = (cos a, sin ), cal-

culate D, f(1,1) and Dz7vf(1, 1) . And then calculate D?]’Uf(l, 1) when a = % :

II M 3) Given the function f(z,y) = 2° 4+ 2>y + 1> determine existence and nature of its
stationary points.

II M 4) Given the equation f(z,y) = ze*Y —ye® ¥ =0, verify if at Py = (0,0) it is pos-
sible to define an implicit function having y as dependent variable of x and then calculate the
partial derivative of the first order of y(x) at x = 0.

I M 4) Determine the matrix A = knowing that (1, — 1) is an eigenvector rela-

II M 1) Solve the problem :
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3
I M 1) Calcolate (1 + \/gz) .

1 -1 2 1
I M 2) Given the linear map f : R* — R® havingmatrix A= [0 2 1 2|, determi-
2 0 k m

ne the value of the parameters k£ and m if the Kernel and the Image have the same dimension.
For such values find a basis for the Kernel of the linear map generated by A.

2 2 -1

I M 3) Given the matrix A= {|3 0 —2||, find the value of the parameter £ knowing
k2 1

that the matrix admits the eigenvalue A = — 1 and then determine, for this value of the para-

meter, if the matrix is diagonalizable or not.
I M 4) Find the coordinates of the vector X in the basis V = {(1,0,
has coordinates (2,0, — 1) in the basis W = {(1,1 0) (1, —1,1)

11 M 1) Solve the problem : {Max/m;n F@,y) = 2% — o
u.c < y < <1

0),(1,1,0),(1,0,1)} ifit
1,0,1)}.

1,1
7]‘7(7 )

(
0,1



II M 2) Given the function f(z,y,2) = 2° — zy + y* + 2* determine the nature of its statio-
nary point.

I1 M 3) Given the function f(z,y) = ¢ Y and the unit vector v = (cosa, sina) calculate
its directional derivatives D2 f(0,0).

I M 4) Given the equation f(z,y) = zsiny — ycosx = 0, verify if at Py = (0,0) it is pos-
sible to define an implicit function having y as dependent variable of « and then calculate the
partial derivative of the first order of y(x) at x = 0.



