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Exercise 1

-3x3y-3y3
Study the limit, lim y . e,e

2x4+2x2y-2x2y?
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 16

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -44

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):x3 —4y3 defined over the domain D=
6x*+6y> <102, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx*. 8 x%x*
2) The value of the maximum is x#xx. 6 x**x
3) The value of the maximum 1is sxx%. 2 *x%x*
4) The value of the maximum is xx%%. 0 *xx*x

5) The value of the maximum 1is #xx%. 3 *%x*
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Exercise 1

X xy? eyt

Study the 1imit, lim<x)y)ﬁ(0)e) .
3x2y-3x3y+3x2y?+y?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 48

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-5 x3-3 y3 defined over the domain D=
45 x> + 18 y*> <1908, compute its absolute maxima and minima.

1) The value of the maximum 1is #xx%. 9 x%x*
2) The value of the maximum is x#xx. 8 x*%x
3) The value of the maximum 1is *xx%. 6 *x%x*
4) The value of the maximum is xx%%. 0 *xx*x

5) The value of the maximum 1is sxx%. 7 *x%x*
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Exercise 1

3x
Study the 11mlt, lim<x_'y)9(g,g)

2 2

X“+y
1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -50

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -25

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3x>+y> defined over the domain D=
9x?+3y% <48, compute its absolute maxima and minima.

1) The value of the minimum is #x#x. 8 xx*x
2) The value of the minimum is x%x%. 3 x%xx
3) The value of the minimum is #x#x.9 *x*x
4) The value of the minimum 1is #x%%.0 xx%x

5) The value of the minimum is #x%x.6 *x*x
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Exercise 1

2x° - xty+yt
Study the limit, 1im., .0 — —— — .
3x?y?+3xy?t
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 31

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 21

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= -x3 —y3 defined over the domain D=
6x*+3y®> <108, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 6 *x%x*
2) The value of the maximum is x#xx. 0 x*%x
3) The value of the maximum 1is #xx%.5 x%x*
4) The value of the maximum is xx%%. 8 *xx*x

5) The value of the maximum 1is sxx*. 1 x%x*
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Exercise 1

x4 2yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
“Ax-2x2+xt+4xc+4x8 42y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 31

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -22

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-2 x3+2 y3 defined over the domain D=
3x*+9y? <84, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx*. 7 *x%x*
2) The value of the maximum is x#xx. 3 xx%x
3) The value of the maximum 1is #xx*. 8 x%x*
4) The value of the maximum is sx%x. 1 *x*x

5) The value of the maximum 1is sxx%. 2 *x%x*
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Exercise 1

—2x4+ 3yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
6x-3x2+x*+6x°+3x84+3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 46

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -24

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= x}+5 y3 defined over the domain D=
3x*+15y? <72, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx*. 7 *x%x*
2) The value of the maximum is x#xx.5 xx%x
3) The value of the maximum 1is *xx%. 3 *%x*
4) The value of the maximum is xx%%. 6 *xx*x

5) The value of the maximum 1is #xx%. 0 *x%x*
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Exercise 1

2xy
Study the 11mlt, lim<x_'y)9(g,g) -

X2

+y?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -33

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -4

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=2x>-2y> defined over the domain D=
3x%+15y? <378, compute its absolute maxima and minima.

1) The value of the minimum is #x#x.2 %x*x
2) The value of the minimum is x%x%. 6 x%xx
3) The value of the minimum is #x#x. 1 xx*x
4) The value of the minimum 1is #x%x.4 xx%x

5) The value of the minimum is #x#x.3 %x*x
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Exercise 1

3x
Study the 11mlt, lim<x_'y)9(g,g) -

X2

+y?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -36

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -48

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-5x>-4y> defined over the domain D=
45 x? + 6y* <1626, compute its absolute maxima and minima.

1) The value of the minimum is #x#x.5 *x*x
2) The value of the minimum is x%x%. 8 x%xx
3) The value of the minimum is #x#x.3 %x*x
4) The value of the minimum 1is #x%%. 2 xx%x

5) The value of the minimum is #x#x.0 xx*x




Further Mathematics - Degree in Engineering - 2024/2025
01-Multivariate Functions-Training hand exam for for serial
number: 9

Exercise 1

3x3-x?y-2y?

Study the 1imit, lim<x)y)ﬁ(0)e) .
Xy +3x2y+3xy?+3y3
1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -14

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 47

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):4x3 +y3 defined over the domain D=
24x*+9y? <708, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx%. 4 *x%x*
2) The value of the maximum is x#xx. 1 xx%x
3) The value of the maximum 1is sxx%. 7 *x%x*
4) The value of the maximum is xx%%. 6 *xx*x

5) The value of the maximum 1is #xx%. 9 x%x*
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Exercise 1

Study the limit,

4)

The limit exists.

1im,y)>0,0) -2 X +

72y273y3

XZ

For any line passing through the point we obtain the same 1limit but there

is a parabolic curve along which we obtain different limit equal to -29

For any line passing through the point we obtain the same 1limit but there

is a parabolic curve along which we obtain different limit equal to -15

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-5x>+5y> defined over the domain D=
30 x% +45y? <2100, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

xkkk, B kxx*

xxkkk, D kkxx

Xkkko 3 kkx*

Xkkk, 2 kkk*

xxkkk, O *xxx
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

2xty+3yt-2xyt-2y

5

x*-3xy*+3y°

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3+4y3 defined over the domain D=
12x%* +24y? <576, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

kkkk o bokxkx

kokkko L oxxkx

kokkko D kxkk*

*kxk o, O kkkx

kokkko B kxk*

41

3
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Exercise 1

2x* e x3y?a2y®

Study the 1imit, lim<x)y)ﬁ(0)e) .
x*-2x3y-x3y?+3y°
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 48

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -42

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-5 x3+2 y3 defined over the domain D=
15x% +12y? <252, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 4 x%x*
2) The value of the minimum is x#xx.6 x**x
3) The value of the minimum 1is sxx%. 1 x%x*
4) The value of the minimum is #x%%. 8 *xx*x

5) The value of the minimum 1is sxx%. 2 *x%x*
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Exercise 1

X -2x3y-x*y3

Study the limit, lim y . e,e .
2x° -2yt e xytay®

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 11

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=2 x3-3 y3 defined over the domain D=
15x% + 18 y? <663, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 1 *x%x*
2) The value of the minimum is x#xx. 3 x*x%x
3) The value of the minimum 1is *xx%. 9 x%x*
4) The value of the minimum is xx%%. 0 *xx*x

5) The value of the minimum 1is *xx%. 6 *x%x*



14

Further Mathematics - Degree in Engineering - 2024/2025
01-Multivariate Functions-Training hand exam for for serial
number: 14

Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

3x?

y2-2y3+5xy3

x*-2x?y+3xy?

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -26

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -25

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)
1) The
2) The
3) The
4) The
5) The

—3x3+5y3 defined over the domain D=
27 x* +30y? <1452, compute its absolute maxima and minima.

value
value
value
value

value

of the
of the
of the
of the

of the

maximum
maximum
maximum
maximum

maximum

is
is
is
is

is

kkxkk o 2 kokkk
*kxk o, 8 kk Kk
kkxkko 3 kokkk
*kxk o, O kkkx

kokkko D kxkk*®
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Exercise 1

Study the limit,

1)
2)

3)

4)

The 1limit exists.

1im,y)- 0,0

3Xxy

X

+y?

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 39

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=4x>+4y> defined over the domain D=
12x% +18y? <218, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

kkkko ] kkkk

kkkko 2 kkkk

Kk, O kkkx

Kk, B kkkk

Kk, 8 kkkk
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Exercise 1

x*+2x3y-2x*y+y°

Study the limit, lim y . e,e
x*+3x°-3x2y34y°

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 29

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -4

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3+4y3 defined over the domain D=
6 x> +24y> <408, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 8 x%x*
2) The value of the minimum is x#xx. 4 xx%x
3) The value of the minimum 1is *xx%. 6 *x%x*
4) The value of the minimum is wx%%x. 7 *xx*x

5) The value of the minimum 1is sxx%. 3 *%x*
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Exercise 1

Study the limit,

4)

The 1limit exists.

For any line passing through the point we obtain the same limit but
is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
is a parabolic curve along which we obtain different limit equal to

1imx,y)- 0,0

2x* -2yt

6x+4x2+x*+2x>-2y

there
-160

there
252

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 5x3—-2y3 defined over the domain D=

15x* +3y? <63,

1)

The
The
The
The

The

value of the minimum

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is
is

is

KkKkK .

KKKk K .

KKKk K .

KKKk K .

KKKk K .

compute its absolute maxima and minima.

4 %%k

8 * Kk kK

2 * Kk kK

9 * Kk kK

1 wxxx
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Exercise 1

x*+2x2y+y?

Study the 1imit, lim<x)y)ﬁ(0)e) .
3x4+3x3y+2xy?-3x2y?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 41

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -22

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=5 x3 + 4y3 defined over the domain D=
45 x> + 18 y* <1782, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx*. 7 *x%x*
2) The value of the maximum is x#xx. 1 xx%x
3) The value of the maximum 1is sxx%. 2 *x%x*
4) The value of the maximum is xx%%. 8 *xx*x

5) The value of the maximum 1is #xx%.5 x%x*
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Exercise 1

—2x4+ 3yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
6x-3x2+x*-6Xx>+3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 46

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -75

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-2 x3+2 y3 defined over the domain D=
3x%+15y? <378, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 6 *x%x*
2) The value of the maximum is x#xx. 2 x*%x
3) The value of the maximum 1is sxx%. 7 *x%x*
4) The value of the maximum is sx%%.5 «xx*x

5) The value of the maximum 1is sxx*. 1 x%x*
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

3xt-2yt

2x-3x2+xP-2x° 4y

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different 1limit equal to -29

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -39

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):xs—-Sy3 defined over the domain D=
3x%+30y? <492, compute its absolute maxima and minima.

1) The value of the maximum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

5 xxxx

.8 kkxx

T xxxx

R

2 kkxx
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Exercise 1

Study the limit,

1)

2)

3)

4)

The limit exists.

1im,y)0,0) -

yS

ey

For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to 9

For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to 4

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=4x>-2y> defined over the domain D=
24x%+12y? <576, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

khkxkxo 1 kkk*

khkxkxo @ *kk*x

kxkxxo 4 kkkx

khkkko S kkk*

khkkko O *kkk*x
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Exercise 1

X4*y4

Study the 1imit, lim<x)y)ﬁ(0)e) .
6X-6X2+x*+6X +3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 3

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -15

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= x3 - 2y3 defined over the domain D=
3x*+9y? <93, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx*. 2 *x%x*
2) The value of the maximum is x#xx.5 xx%x
3) The value of the maximum 1is *xx%. 6 *x%x*
4) The value of the maximum is xx%%. 8 *xx*x

5) The value of the maximum 1is sxx*. 1 x%x*
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

_2x3-3y3

“Ax-4x2+x3+2xt 42y

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different 1limit equal to -58

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -26

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —2x3—-2y3 defined over the domain D=

6x*+9y? <105, compute its absolute maxima

1) The value of the maximum

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is
is

is

KkKkK .

KKKk K .

KKKk K .

KKKk K .

KKKk K .

7 *xx %

4 %%k

2 * Kk kK

3 * Kk kK

9 * Kk kK

and minima.
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Exercise 1

Study the limit, 1lim y),(e,0) -

N
[N]

1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -22

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 27

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

F(x,y)::—4x3-—y3 defined over the domain D=
24x*+9y? <708, compute its absolute maxima and minima.

1) The value of the minimum 1is #xx*. 7 *x%x*
2) The value of the minimum is x#xx. 4 xx%x
3) The value of the minimum 1is *xx%. 6 *x%x*
4) The value of the minimum is sx%x. 1 xx*x

5) The value of the minimum 1is *xx%. 8 x%x*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

3y

X2 +y

3

N .

For any line passing through the point we obtain the same limit but

there is a parabolic curve along which we obtain different limit equal to 44

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -43

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 3x3+y3 defined over the domain D=
27x*+9y? <1296, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the maximum is

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

kokkko ] kKKK

*kxke D kkkx

*kxk o, 8 kkkk

*kxk o, O kkkx

kokkko D kxkk*®
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Exercise 1

2x3

Study the limit, lim y . e,e .
x? +y?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -5

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 6

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 3x3+y3 defined over the domain D=
18 x* + 6y? <384, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx*. 3 *%x*
2) The value of the maximum is x#xx.7 x*%x
3) The value of the maximum 1is *xx%. 6 *x%x*
4) The value of the maximum is sx%%.5 «xx*x

5) The value of the maximum 1is *xx*. 8 x%x*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The limit exists.

1imx,y)- 0,0

x2y -3xy?+2y?

(XZ . yz) 3/2

For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same 1limit but

there is a parabolic curve along which we

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3x>+2y® defined over the domain D=
27x%+12y? <1164, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

khkkko O *kkk*x
khkxkxo @ *kk*x
khkkko D kkkx
khkkko 2 kkk*k

khkxkxo 1 *kkk*

obtain different limit equal to 26
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Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

3x*-3y*

3x+3x2+x*+2x°-x8-y

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -240

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different 1limit equal to 345

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3—-3y3 defined over the domain D=
15x% + 27 y? <1347 , compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the

of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

el xxxx

5 xxxx

N ETTE]

.8 kkxx

L
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

*2X3 7y3

2x+x2+x3+2x4 -y

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -10

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -30

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(X,Y) =

—x3—-2y3 defined over the domain D=
9x*+12y? <516, compute its absolute maxima and minima.

1) The value of the minimum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

O kxxx

R

T xxxx

.8 kkxx

N ETTE
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Exercise 1

_2x3+3y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
ex-6x>+x3+3x*-3x>+3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 41

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 22

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —2x3+y3 defined over the domain D=
3x*+3y?<15, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%.5 x%x*
2) The value of the maximum is x#xx. 8 x*%x
3) The value of the maximum 1is #xx%. 9 x%x*
4) The value of the maximum is xx%%. 6 *xx*x

5) The value of the maximum 1is #xx%. 3 *%x*
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Exercise 1

Study the limit,

1imx,y)- 0,0

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

2X3*y3

2x+4x2+ x> -4x*+2x° -2y

f(x,y):xs—-4y3 defined over the domain D=

6x*+12y? <144, compute its absolute maxima and minima.

1) The value of the minimum is

2) The value of the minimum

3) The value of the minimum

4) The value of the minimum

5) The value of the minimum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

c 2 kkxx

N ETTE

R

.8 kkxx

R
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Exercise 1

Study the limit,

4)

The 1limit exists.

1im,y)- 0,0

Xy

X2

N .

+ty

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -31

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different 1limit equal to -18

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —3x3+3y3 defined over the domain D=
18 x% +27y? <1268, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the

of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

*kxke D xkkxk

*kxk O *kkx

kkxk oy 8 kkkk

kkkko 3 kokkk

kokkko 5 kxkk*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

x*+2x2y-3x2y?-3y*

x*-3xy?-xy}-2y*

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 40

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::4x3—-3y3 defined over the domain D=
18 x* +9y? <198, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the maximum is

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

kokkko D kxkk*

kokkko B kxk*®

kkxkko 3 kokkk

kokkko ] kKKK

kokkko Loxxkx
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Exercise 1

x3+2y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
6Xx-4x2+ x> +4x +4X° 42y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 73

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 55

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):x3 +y3 defined over the domain D=
6x*+6y> <192, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 0 *x%x*
2) The value of the maximum is x#xx. 3 xx%x
3) The value of the maximum 1is #xx%.5 x%x*
4) The value of the maximum is xx%%. 8 *xx*x

5) The value of the maximum 1is #xx%. 9 x%x*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(X,Y) =

1)

The
The
The
The
The

—3x3—-3y3 defined over the domain D=
18 x* +18y? <576, compute its absolute maxima and minima.

1imx,y)- 0,0

3x2+3x3+x2y-xy?

value of the maximum is

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

* Kk kk
* Kk kk
* Kk kk
* Kk kk

* Kk kk

+2xy?

el xxxx
R
c2 kkxx
O kxxx

T xxxx

-14
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Exercise 1

3x* -2yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
2x-4x2+xt-2x-2x8+2y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 1

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -10

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=2 x3-3 y3 defined over the domain D=
6x*+18y? <312, compute its absolute maxima and minima.

1) The value of the maximum 1is #xx*. 1 x%x*
2) The value of the maximum is x#xx.9 x*x*x
3) The value of the maximum 1is sxx%. 7 *x%x*
4) The value of the maximum is xx%%. 6 *xx*x

5) The value of the maximum 1is #xx%. 3 *%x*
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Exercise 1

Study the limit,

1)
2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

x> -3xy-3x2y-xy?

x®2+6x2y-y?

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::3x3—-3y3 defined over the domain D=
27 x* +18y? <1268, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the

of the

maximum
maximum
maximum
maximum

maximum

is
is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

R
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R
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

-2

x* - 3y*

3x+2x2+xr e x-xb -y

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -245

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -272

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —2x3—-2y3 defined over the domain D=
9x*+15y? <456, compute its absolute maxima and minima.

1) The value of the minimum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

5 xxxx

R

el xxxx

c2 kkxx

8 kkxx
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Exercise 1

2x* 2yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
2x+4x2+x*-4x> -2y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -8

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-2 x> +5 y3 defined over the domain D=
12x* +15y? <252, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 2 *x%x*
2) The value of the minimum is x#xx. 3 x*x%x
3) The value of the minimum 1is sxx%. 7 *%x*
4) The value of the minimum is xx%%. 0 *xx*x

5) The value of the minimum 1is *xx%. 6 *x%x*
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Exercise 1

3
-y
Study the limit, lim y . e,e

6x+9x2+x>-3x*-3y
1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -21

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -7

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 2x3--y3 defined over the domain D=
6x*+9y? <348, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 4 x%x*
2) The value of the minimum is x#xx.6 x**x
3) The value of the minimum 1is *xx%. 8 x%x*
4) The value of the minimum is sx%%x. 9 xx*x

5) The value of the minimum 1is sxx*. 1 x%x*
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Exercise 1

Study the limit,

4)

The limit exists.

1imx,y)- 0,0

(x2+y2

2x2y-3y3

)3/2'

For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -45

For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -42

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3x>-y> defined over the domain D=
27x%+9y? <1296, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

maximum
maximum
maximum
maximum

maximum

is
is
is
is

is

* % k%

* % k%
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R
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Exercise 1

2xy?-xyd+yt

Study the limit, lim y . e,e .
33 x*+3xy? oyt

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 34

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 50

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3 x3-3 y3 defined over the domain D=
27 x* +27y? <1944, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx*. 8 x%x*
2) The value of the maximum is x#xx.5 xx%x
3) The value of the maximum 1is #xx%. 9 x%x*
4) The value of the maximum is sx%x. 4 *xx*x

5) The value of the maximum 1is *xx%. 6 *x%x*
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Exercise 1
3 - y3
Study the limit, lim y . e,e .
(XZ . yz) 3/2
1) The limit exists.
2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 7
3) For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to 17
4) We obtain different limit for different lines passing through the point.
Exercise 2

Given the function

f(x,y)=-3x>-2y® defined over the domain D=
27x%+3y? <975, compute its absolute maxima and minima.

1)

The value of the minimum is xxxx. 1 xxx*
The value of the minimum is xxxx.4 xxx*
The value of the minimum is xxx%. 3 xxx*
The value of the minimum is #xxx. 2 xx%*

The value of the minimum is xxx%. 0 x%xx*
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

xt -2yt

6x-6x2+x*+4x-2x84+2y

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different 1limit equal to -161

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to 104

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):xs—-Sy3 defined over the domain D=
9x%+45y? <1944, compute its absolute maxima and minima.

1) The value of the maximum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

* Kk kk
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* Kk kk
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Exercise 1

3x3+3y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
3x+x2+x3+2xr+2x° -y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -32

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 84

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):x3+4y3 defined over the domain D=
9x*+18y? <486, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 0 *x%x*
2) The value of the minimum is x#xx. 8 xx%x
3) The value of the minimum 1is sxx%. 7 *%x*
4) The value of the minimum is sx%%x. 1 *x*x

5) The value of the minimum 1is *xx%. 6 *x%x*
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Exercise 1

Study the limit,

4)

The limit exists.

1imx,y)- 0,0

2x3y -y

4

(x*+y?)?

For any line passing through the point we obtain the same 1limit but there

is a parabolic curve along which we obtain different limit equal to -32

For any line passing through the point we obtain the same 1limit but there

is a parabolic curve along which we obtain different limit equal to -11

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-4x3-y> defined over the domain D=
12x%>+3y? <60, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

maximum
maximum
maximum
maximum

maximum

is
is
is
is

is

* % k%

* % k%

* % k%

* % k%

* % k%

R
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T
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8 kkxx
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Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

x4+ 2y*

3x+x2+xt x> -y

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different 1limit equal to 161

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -307

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)
1) The
2) The
3) The
4) The
5) The

—3x3+5y3 defined over the domain D=
27 x* +15y? <1832, compute its absolute maxima and minima.

value
value
value
value

value

of the
of the
of the
of the

of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

kkkk o bokxkx

*kxk o, 8 kk Kk
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*kxke D kkkxk

kkxkko 3 kokkk
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Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

3xy?+2xy3 -3y

4

x*+2x%y

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -32

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -21

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 5x3—-4y3 defined over the domain D=
45 x> + 30y® <2370, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the

of the

maximum
maximum
maximum
maximum

maximum

is
is
is
is

is

*kxke D kkkxk

kokkko ] kKKK

*kxk o, 8 kkkk

kokkko D kxkk*

kokkko B kxk*
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Exercise 1

3x3xy3-2y*

Study the 1imit, lim<x)y)ﬁ(0)e) .
3xt-x?y?-2y3i2xy?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 15

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -33

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-4 x3+2 y3 defined over the domain D=
6x*+3y%><9, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 0 *x%x*
2) The value of the maximum is x#xx. 2 x*%x
3) The value of the maximum 1is sxx*. 4 x%x*
4) The value of the maximum is sx%x. 1 *x*x

5) The value of the maximum 1is #xx%. 3 *%x*
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Exercise 1

-x2-2y3

Study the limit, lim ) ,e —— .
X2y7y2+2y3
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 43

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -50

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):xs—y3 defined over the domain D=
6x*+6y> <192, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 6 *x%x*
2) The value of the minimum is x#xx. 0 x*%x
3) The value of the minimum 1is sxx%. 4 x%x*
4) The value of the minimum is sx%%x. 1 *x*x

5) The value of the minimum 1is sxx%. 7 *%x*
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Exercise 1

2x4 4yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
Xx-2x2 e xtexP e xbay

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 15

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 3

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3+4y3 defined over the domain D=
12x* +30y? <942, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx*. 8 x%x*
2) The value of the maximum is x#xx. 0 x*%x
3) The value of the maximum 1is *xx%. 3 *%x*
4) The value of the maximum is sx%x. 4 *xx*x

5) The value of the maximum 1is sxx%. 2 *x%x*
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Exercise 1

-3x3+y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
6x-3x2+x3-3x*+3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 14

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 5

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-2 x3+3 y3 defined over the domain D=
6x*+9y? <60, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx*. 2 *x%x*
2) The value of the maximum is x#xx. 8 x*%x
3) The value of the maximum 1is #xx*. 1 x%x*
4) The value of the maximum is sx%%x. 9 *xx*x

5) The value of the maximum 1is #xx%. 3 *%x*
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

3x2+xy

x? +y?

2) For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -37

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3+2y3 defined over the domain D=
15x% +15y? <758, compute its absolute maxima and minima.

1) The value of the maximum is

2) The value
3) The value
4) The value

5) The value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is
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Exercise 1

3x4_y4
Study the limit, lim y . e,e

ex-2x2+x*-2x°+4x8+2y
1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -78

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -147

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= x3 - 2y3 defined over the domain D=
6x*+6y> <120, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 6 *x%x*
2) The value of the maximum is x#xx. 8 x*%x
3) The value of the maximum 1is #xx*. 1 x%x*
4) The value of the maximum is sx%x. 4 *xx*x

5) The value of the maximum 1is sxx%. 2 *x%x*
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Exercise 1

3x*ex3y+3xy?+yt

Study the limit, lim y . e,e .
3x2y+3x2y? 42yt

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 3

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -28

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= -x3 +4y3 defined over the domain D=
6 x> +18y? <258, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx*. 7 *x%x*
2) The value of the maximum is x#xx. 2 x*%x
3) The value of the maximum 1is sxx*. 4 x%x*
4) The value of the maximum is sx%%x. 9 *xx*x

5) The value of the maximum 1is *xx%. 6 *x%x*
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Exercise 1

2xty+2x3yr eyt 3y°

Study the 1imit, lim<x)y)ﬁ(0)e) .
3x°-x3y-3x3y?+xyt

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 44

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -14

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-5 x> +5 y3 defined over the domain D=
45 x> + 30y® <2100, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx%. 4 *x%x*
2) The value of the maximum is x#xx. 8 x*%x
3) The value of the maximum 1is *xx%. 0 x%x*
4) The value of the maximum is sx%%. 3 *xx*x

5) The value of the maximum 1is *xx%. 6 *x%x*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(X,Y) =

1)

The
The
The
The

The

—2x3—-5y3 defined over the domain D=
15x% + 15y? <435, compute its absolute maxima and minima.

1imx,y)- 0,0

3x*+3xy?+3x*y?+3xy

3

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

x3+3x2y?+ 2yt
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Exercise 1

2x2+3x3-2xy*-3y?
Study the 1imit, lim<x)y)ﬁ(0)e) .
2x3+3xy+3xy?+y3
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 31

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 35

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3 x3 - 4y3 defined over the domain D=
18 x> +6y? <294, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 7 *%x*
2) The value of the minimum is x#xx. 8 xx%x
3) The value of the minimum 1is #xx%.5 x%x*
4) The value of the minimum is sx%%x. 4 *xx*«

5) The value of the minimum 1is *xx%. 0 x%x*
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Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

x2+3x3+x?y+2xy?

3x2y+2yri2y?

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different 1limit equal to -23

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -22

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)
1) The
2) The
3) The
4) The
5) The

—5x3+4y3 defined over the domain D=
45 x> + 6y* <1626, compute its absolute maxima and minima.

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is
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Exercise 1

Study the limit, 1lim y),(e,0) -

N
[N]

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 25

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —2x3—-4y3 defined over the domain D=
6x%+24y> <408, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 0 x%x*
2) The value of the minimum is x#xx. 8 x**x
3) The value of the minimum 1is #xx*. 3 *%x*
4) The value of the minimum is sx%x. 2 *xx*x

5) The value of the minimum 1is sxx*. 4 x%x*
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Exercise 1

Study the limit,

1) The limit exists.
2)
3)
4)
Exercise 2

1imx,y)- 0,0

3xt-xdy+2y3-2xy?

2x2y - X3y +2x2y? eyt )

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

We obtain different limit for different lines passing through the point.

Given the function

f(X,Y) =

1)

The
The
The
The

The

—5x3—-5y3 defined over the domain D=
30x% +30y? <960, compute its absolute maxima and minima.

value of the maximum is

value of the
value of the
value of the

value of the

maximum
maximum
maximum

maximum

is
is
is

is
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Exercise 1

Study the limit,

4)

The 1limit exists.

For any line passing through the point we obtain the same limit but
is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
is a parabolic curve along which we obtain different limit equal to

1imx,y)- 0,0

6xy+y3

3x*-3x2y+xPyraxy?

there
-37

there
-26

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 5x3—-4y3 defined over the domain D=

15x*+6y? <66,

1)

The
The
The
The

The

value of the minimum

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is
is

is

KkKkK .

KKKk K .

KKKk K .

KKKk K .

KKKk K .

compute its absolute maxima and minima.

4 %%k
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8 * Kk kK
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6 *x %%




| 63

Further Mathematics - Degree in Engineering - 2024/2025
01-Multivariate Functions-Training hand exam for for serial
number: 63

Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

x3-2y3

6x-6x2+x>+6x*+3y

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -15

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -31

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3—-3y3 defined over the domain D=
12x*+9y? <228, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the maximum is

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

*kxk O *kkx

kokkko D kxkk*®
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*kxke D kkkxk

kkxkko 3 kokkk
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Exercise 1

3x3+3y3

Study the limit, lim y . e,e
2x+3x2+x3+xt-x° -y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -37

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 27

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3+5y3 defined over the domain D=
9x*+15y? <141, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 9 x%x*
2) The value of the minimum is x#xx. 0 x*%x
3) The value of the minimum 1is sxx%. 1 x%x*
4) The value of the minimum is wx%%x. 7 *xx*x

5) The value of the minimum 1is #xx%.5 x%x*
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Exercise 1

Study the limit,

4)

The limit exists.

1imx,y)- 0,0

(x? +y?

2xy*-3y*

)3/2

For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -14

For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -24

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=3x>-4y?® defined over the domain D=
18x% + 12 y? <336, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is
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Exercise 1

2xy+5xy?
Study the limit, lim,, o0 — — .
x> +3x2y+3y?
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 13

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 1

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=5 x3 + 4y3 defined over the domain D=
30x% + 6y? <486, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx*. 3 *%x*
2) The value of the maximum is x#xx. 2 x*%x
3) The value of the maximum 1is #xx%.5 x%x*
4) The value of the maximum is xx%%. 0 *xx*x

5) The value of the maximum 1is *xx%. 6 *x%x*
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Exercise 1

Study the limit,

4)

The limit exists.

1im,y)0,0) -

X3 y2

ey

For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -47

For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -17

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=3x>-5y> defined over the domain D=
9x?+45y? <1656, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is
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Exercise 1

Study the limit,

4)

The limit exists.

1imx,y)- 0,0

2 x?

(x? +y?

y? +xy?
>3/z :

For any line passing through the point we obtain the same 1limit but there

is a parabolic curve along which we obtain different limit equal to -22

For any line passing through the point we obtain the same 1limit but there

is a parabolic curve along which we obtain different limit equal to -17

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=3x>+5y> defined over the domain D=
9x?+45y? <1656, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

maximum
maximum
maximum
maximum

maximum

is
is
is
is

is
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Exercise 1

3x3+3xy?
Study the limit, limg,y . o0 — — .
2 2\ 3/2
(x +y?)

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 33

3) For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -13

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-5%x>+5y> defined over the domain D=
45 x? + 30y? <2100, compute its absolute maxima and minima.

1) The value of the maximum is x*x%. 8 x*x«
2) The value of the maximum is xsx%. 1 x%x=
3) The value of the maximum is #x#x.3 xx*x
4) The value of the maximum 1is xxx%.2 xx%*

5) The value of the maximum is *x#x.6 xx*x
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

3x3-y3

3x+3x2+x3-xt-y

2) For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -24

3) For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -20

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y):xs—-By3 defined over the domain D=
3x*+9y? <48, compute its absolute maxima and minima.

1) The value of the minimum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is
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Exercise 1

Study the limit,

1)
2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

3x*oxty-3x3y+yt

3x3+3x3y+xy?

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::4x3—-4y3 defined over the domain D=
30x% +24y? <1134, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the

of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is
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Exercise 1

4x3y+2y3-2xy?

Study the limit, lim y . e,e .
xC+2x+3xyd eyt

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 23

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 45

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 4x3+5 y3 defined over the domain D=
30 x> + 45y? <2370, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 6 *x%x*
2) The value of the maximum is x#xx. 4 xx%x
3) The value of the maximum 1is *xx%. 3 *%x*
4) The value of the maximum is xx%%. 0 *xx*x

5) The value of the maximum 1is #xx%.5 x%x*
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Exercise 1

x3+2y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
4x+6x*+x>-4x*-4x>-2y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 17

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 15

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= x3 + 2y3 defined over the domain D=
9x*+6y° <348, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 6 *x%x*
2) The value of the minimum is x#%xx.9 x¥x%x
3) The value of the minimum 1is #xx%. 3 *%x*
4) The value of the minimum is wx%%x. 7 *xx*x

5) The value of the minimum 1is sxx*. 4 x%x*
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Exercise 1

2x3+2y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
2x+4x2+x3-4x* -2y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 6

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 2x3+ y3 defined over the domain D=
12x* +6y? <288, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 9 x%x*
2) The value of the minimum is x#xx.6 x**x
3) The value of the minimum 1is sxx%. 2 *x%x*
4) The value of the minimum is wx%%x. 7 *xx*x

5) The value of the minimum 1is #xx%.5 x%x*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

3x* 2yt

2Xx-4x?+xP-2x0+2y

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 3x3+y3 defined over the domain D=
27x*+3y? <984, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the maximum is

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

kkxk o, 8 kk Kk

kkkko 3 kokkk

kkkko L oxxkx

kkkk o bokxkx

kokkko ] kKKK

19

5
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Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

x4t -2y*

Ix+9x?+x*+3x°-3y

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different 1limit equal to 181

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -163

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(X,Y) =

1)

The
The
The
The
The

—2x3—-3y3 defined over the domain D=
15x% + 18 y? <663, compute its absolute maxima and minima.

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

kkkk o bokxkx

*kxk O *kkx

kkxkko 2 kokkk

kokkko Loxxkx

kokkko B kxk*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

1imx,y)- 0,0

x* +y*

2x+6x2+xr-2x>+4x8 -2y

f(x,y)::2x3+2y3 defined over the domain D=

12x*+6y? <216, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk

c 2 kkxx

R

el xxxx

O kxxx

T xxxx
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Exercise 1

-2x2+3xy
Study the limit, lim y),@,e) ——— -
X2+y2

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 50

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 9

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —4x3+5y3 defined over the domain D=
30x%+30y? <1230, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 3 *%x*
2) The value of the minimum is x#xx. 1 x¥x%x
3) The value of the minimum 1is *xx%. 6 *x%x*
4) The value of the minimum is sx%%. 2 *xx*x

5) The value of the minimum 1is sxx*. 4 x%x*
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Exercise 1

Study the limit,

1)

2)

3)

4)

The limit exists.

1imx,y)- 0,0

2x3+x%y

(x2+y2

)3/2'

For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to 3@

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3x>+4y> defined over the domain D=
27x%+30y? <1722, compute its absolute maxima and minima.

1)

The
The
The
The

The

value
value
value
value

value

of the
of the
of the
of the
of the

minimum
minimum
minimum
minimum

minimum

is
is
is
is

is

kkkko 3 kkk*

khkxkxo 1 *kkk*

khkkko D kkkx

khkkko S kkk*

khkkko 2 kkk*k
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Exercise 1

x3

Study the limit, 1lim y).(e,0) - .
x? +y?
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -5

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -1

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 5x3—-3y3 defined over the domain D=
45 x> + 18 y*> <1908, compute its absolute maxima and minima.

1) The value of the maximum 1is sxx%. 4 *x%x*
2) The value of the maximum is x#xx. 2 x*%x
3) The value of the maximum 1is #xx%.5 x%x*
4) The value of the maximum is xx%%. 0 *xx*x

5) The value of the maximum 1is sxx%. 7 *x%x*
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Exercise 1

X3 - y3

Study the 1imit, lim<x)y)ﬁ(0)e) .
6x+9x2+x>+6x*-3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -7

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 8

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=2 x3-3 y3 defined over the domain D=
15x% + 27 y? <1347 , compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 1 *x%x*
2) The value of the minimum is x#%xx.9 x¥x%x
3) The value of the minimum 1is sxx%. 2 *x%x*
4) The value of the minimum is sx%%x. 4 *xx*«

5) The value of the minimum 1is *xx%. 8 x%x*
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Exercise 1

-3x3-3y3

Study the limit, lim y . e,e .
2x-x2+x3-2xt+y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 11

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -27

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-2 X3+ 4y3 defined over the domain D=
6x*+18y> <186, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 0 *x%x*
2) The value of the minimum is x#%xx.9 x¥x%x
3) The value of the minimum 1is sxx%. 2 *x%x*
4) The value of the minimum is #x%%.5 xx*x

5) The value of the minimum 1is *xx%. 6 *x%x*
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Exercise 1

2x* 2yt

Study the 1imit, lim<x)y)ﬁ(0)e) .
3x+9x2+x*+3x°-6x%-3y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 16

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3+5y3 defined over the domain D=
6x*+30y> <504, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 3 *%x*
2) The value of the minimum is x#xx. 8 xx%x
3) The value of the minimum 1is sxx%. 7 *%x*
4) The value of the minimum is sx%%x. 9 xx*x

5) The value of the minimum 1is sxx*. 4 x%x*
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Exercise 1

Study the limit,

4)

The 1limit exists.

1imx,y)- 0,0

3x*-2y*

3x+x2+x*-2x°-x8 -y

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different 1limit equal to 290

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different 1limit equal to -159

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= 5x3—-3y3 defined over the domain D=
30x%>+9y? <516, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the minimum is

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

kkxkk o 2 kokkk

kokkko ] kKKK

kokkko D kxkk*

kkxkko 3 kokkk

*kxke D kkkx
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

-3x2+3xy-3y?

X2+y2

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 41

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 49

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —4x3—-5y3 defined over the domain D=
6x*+30y> <486, compute its absolute maxima and minima.

1) The value of the maximum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk

* Kk kk

* Kk kk
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R
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Exercise 1

3x4 - x2y?_y3

Study the limit, lim y . e,e .
x*+x3y+3xy?+xy?

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 50

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 27

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=2 x3 + 2y3 defined over the domain D=
3x*+9y? <84, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx%. 0 *x%x*
2) The value of the maximum is x#xx. 3 xx%x
3) The value of the maximum 1is sxx*. 4 x%x*
4) The value of the maximum is sx%x. 1 *x*x

5) The value of the maximum 1is *xx%. 6 *x%x*
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

-3

xt -2yt

Xx+3x2+xt+x+xboy

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(X,Y) =

—x3—-4y3 defined over the domain D=
9x*+30y? <1074, compute its absolute maxima and minima.

1) The value of the minimum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is

is

* Kk kk

* Kk kk
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Exercise 1

Study the limit,

1) The limit exists.

1imx,y)- 0,0

x3-2y3

6x-4x2+x>+4xt+2y

2) For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -53

3) For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -12

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::2x3—-3y3 defined over the domain D=
3x*+9y? <39, compute its absolute maxima and minima.

1) The value of the maximum is

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is

* Kk kk

* Kk kk

* Kk kk
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Exercise 1

Xt 2x2y? e xy?

Study the limit, lim y . e,e
2 2\3/2
(X +y )

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 47

3) For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -25

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=5x>+4y> defined over the domain D=
45 x? + 6y* <1626, compute its absolute maxima and minima.

1) The value of the maximum is x*x%. 8 x*x«
2) The value of the maximum is xsx%. 1 x%x=
3) The value of the maximum is #x#x.2 xx*x
4) The value of the maximum is xxxx.4 xxx*

5) The value of the maximum is #x#x.9 xx*x
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Exercise 1

Study the limit, 1lim y).(e,0) -
(x+y

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 9

3) For any line passing through the point we obtain the same 1limit but
there is a parabolic curve along which we obtain different limit equal to 27

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3x>-4y> defined over the domain D=
27x% +24y? <1356, compute its absolute maxima and minima.

1) The value of the maximum is x*x%.6 x*xx
2) The value of the maximum is x*x%. 8 x%x«
3) The value of the maximum is #x#x.5 xx*x
4) The value of the maximum is xxxx. 1 xx%*

5) The value of the maximum is #x#x.7 %x*x
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Exercise 1

2

3y

x? +y?

Study the limit, lim y . e,e

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 2

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 20

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —3x3+5y3 defined over the domain D=
27 x* +15y? <1832, compute its absolute maxima and minima.

1) The value of the maximum 1is *xx*. 8 x%x*
2) The value of the maximum is x#xx.9 x*x*x
3) The value of the maximum 1is *xx%. 3 *%x*
4) The value of the maximum is sx%%. 7 *xx*x

5) The value of the maximum 1is sxx*. 4 x%x*
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Exercise 1

Study the limit,

1)
2)

3)

4)

The 1limit exists.

1im,y)- 0,0

-X -3y

\/XZ er2 .

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 23

For any line passing through the point we obtain the same limit but there

is a parabolic curve along which we obtain different limit equal to -23

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-4x>-2y> defined over the domain D=

12x2+6y% <72,

1)

The
The
The
The

The

value of the minimum

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is
is

is

*k kKo

*xk kKo

*k kKo

*k kKo

*xk kKo

compute its absolute maxima

4****
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 11

For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)
15x*+6y° <84,

1)

The
The
The
The

The

1imx,y)- 0,0

2x5+3x3y?+ 2yt

3x3y+3xty+2x3y?+3xy?

—5x3+2y3 defined over the domain D=

value of the maximum

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is
is

is

KkKkK .

KKKk K .

KKKk K .

KKKk K .

KKKk K .

compute its absolute maxima

8 * Kk kK

1 wxxx

9 * Kk kK
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7 *xx*
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Exercise 1

—2x2-2y?

2+y2

Study the limit, lim y . e,e
X

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -7

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -27

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=-3 x>-5 y3 defined over the domain D=
27 x* +45y? <2592, compute its absolute maxima and minima.

1) The value of the minimum 1is *xx%. 8 x%x*
2) The value of the minimum is x#%xx.5 xx%x
3) The value of the minimum 1is *xx%. 6 *x%x*
4) The value of the minimum is sx%%. 2 *xx*x

5) The value of the minimum 1is *xx%. 0 x%x*
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Exercise 1

2x*-3x3y-3xy?-3x%y?

Study the limit, lim y . e,e
x*+3x3y-3y*

1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -25

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to -4

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=5 x3 + 2y3 defined over the domain D=
45 x>+ 9y* <1701, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 7 *%x*
2) The value of the minimum is x#xx.6 x**x
3) The value of the minimum 1is sxx%. 1 x%x*
4) The value of the minimum is xx%%. 0 *xx*x

5) The value of the minimum 1is *xx%. 8 x%x*
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Exercise 1
3x3y? e x?y343y°

(x*y?)?

Study the limit, lim y . e,e

1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 18

3) For any line passing through the point we obtain the same 1limit but there
is a parabolic curve along which we obtain different limit equal to -23

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)=4x>+2y> defined over the domain D=
12x%>+6y? <72, compute its absolute maxima and minima.

1) The value of the maximum is x*x%. 0 x%xx
2) The value of the maximum is x%x%. 2 x%x*
3) The value of the maximum is #x#x. 1 xx*x
4) The value of the maximum is xxx%.5 xxxx

5) The value of the maximum is #x#x.9 xx*x
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Exercise 1

Study the limit,

1)

2)

3)

4)

The 1limit exists.

1imx,y)- 0,0

2x3y+3xyr+y?

2x3+3x2y? 4yt

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to

We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)::3x3—-4y3 defined over the domain D=
18 x> +6y? <294, compute its absolute maxima and minima.

1)

The
The
The
The

The

value of the maximum is

value
value
value

value

of the
of the
of the

of the

maximum
maximum
maximum

maximum

is
is
is

is
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Exercise 1

2x4-2y*
Study the limit, lim y . e,e

“6x-3x2+x*-3x>+3y
1) The limit exists.

2) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 59

3) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -30

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= x3 - 3y3 defined over the domain D=
6x*+9y? <132, compute its absolute maxima and minima.

1) The value of the maximum 1is #xx*. 1 x%x*
2) The value of the maximum is x#xx.5 xx%x
3) The value of the maximum 1is sxx%. 7 *x%x*
4) The value of the maximum is sx%%. 3 *xx*x

5) The value of the maximum 1is sxx*. 4 x%x*
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Exercise 1

Study the limit,

1) The limit exists.

2) For any line passing through the point we obtain
there is a parabolic curve along which we obtain

1imx,y)- 0,0

-3x3+y3

x+3x2+x3+x*-2x° -y

the same limit but
different limit equal to -2

3) For any line passing through the point we obtain the same limit but

there is a parabolic curve along which we obtain

different limit equal to 2

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(X,Y) =

—x3+3y3 defined over the domain D=
6x*+9y? <132, compute its absolute maxima and minima.

1) The value of the minimum

2) The
3) The
4) The

5) The

value
value
value

value

of the
of the
of the

of the

minimum
minimum
minimum

minimum

is
is
is
is

is

KkKkK .

KKKk K .

KKKk K .

KKKk K .

KKKk K .

5 wxxx

4 %%k

6 *x %%

2 * Kk kK

3 * Kk kK
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Exercise 1

2 x2

Study the limit, lim y . e,e .
x2 +y?
1) The limit exists.

2) For any line passing through the point we obtain the same limit but there
is a parabolic curve along which we obtain different limit equal to -46

3) For any line passing through the point we obtain the same limit but
there is a parabolic curve along which we obtain different limit equal to 4

4) We obtain different limit for different lines passing through the point.

Exercise 2

Given the function

f(x,y)= —3x3+y3 defined over the domain D=
27x*+3y? <984, compute its absolute maxima and minima.

1) The value of the minimum 1is sxx%. 7 *%x*
2) The value of the minimum is x#xx. 3 x*x%x
3) The value of the minimum 1is #xx%.5 x%x*
4) The value of the minimum is #x%%. 8 *xx*x

5) The value of the minimum 1is sxx*. 4 x%x*



