
5. vizsga megoldásvázlata

5. (c)

6.
−→
AB = (−1, 3, 1)
−→
AC = (2, 1, 2)

}
−→
AB×

−→
AC = (5, 4,−7), ı́gy a śık egyenlete 5x+4y−7z = 19.

7.


2 1 3 2 2
3 2 5 3 3
2 4 0 6 8
4 7 3 7 12

 ∼


1 2 0 3 4
3 2 5 3 3
2 1 3 2 2
4 7 3 7 12

 ∼


1 2 0 3 4
0 −4 5 −6 −9
0 −3 3 −4 −6
0 −1 3 −5 −4

 ∼


1 2 0 3 4
0 1 −3 5 4
0 −3 3 −4 −6
0 −4 5 −6 −9

 ∼


1 2 0 3 4
0 1 −3 5 4
0 0 −6 11 6
0 0 −7 14 7

 ∼


1 2 0 3 4
0 1 −3 5 4
0 0 1 −3 −1
0 0 −7 14 7

 ∼


1 2 0 3 4
0 1 −3 5 4
0 0 1 −3 −1
0 0 0 −7 0

 ∼


1 2 0 0 4
0 1 −3 0 4
0 0 1 0 −1
0 0 0 1 0

 ∼


1 0 0 0 2
0 1 0 0 1
0 0 1 0 −1
0 0 0 1 0


Tehát x = 2, y = 1, z = −1, w = 0.

8.
z1
z2

=
5 + i

3− 2i
=

5 + i

3− 2i
· 3 + 2i

3 + 2i
=

15 + 3i+ 10i+ 2i2

9 + 4
=

13 + 13i

13
= 1 + i

z1
z2

+ z1 + |z1| = 1 + i+ (5− i) +
√

26 = 6 +
√

26 ≈ 11,1

9.
f ′x(x, y) = ln(y2) f ′x(3, 1) = 0

f ′y(x, y) = x 1
y22y = 2x

y f ′y(3, 1) = 6

A v vektort normalizáljuk: e = v
|v| = (2,−1)√

4+1
=
(

2√
5
,− 1√

5

)
. Tehát:

f ′e(3, 1) = (0, 6) ·
(

2√
5
,− 1√

5

)
= − 6√

5
≈ 2,683

10. F (x, y, λ) = x2 + xy + y2 + λ(x+ 2y − 6) Lagrange-függvénnyel:
F ′x(x, y, λ) = 2x+ y + λ ⇒ 2x+ y + λ = 0

F ′y(x, y, λ) = x+ 2y + 2λ ⇒ x+ 2y + 2λ = 0

F ′λ(x, y, λ) = x+ 2y − 6 ⇒ x+ 2y = 6,

Az utolsó kettőből λ = −3, amiből x + y = 3, és ı́gy x = 0, y = 3. (0, 3,−3) az
egyetlen stacionárius pont. A Hesse-determináns:∣∣∣∣∣∣

2 1 1
1 2 2
1 2 0

∣∣∣∣∣∣ = 0 + 2 + 2− 2− 0− 8 = −6 < 0,

azaz a stacionárius pont feltételes lokális minimumhely, értéke: f(0, 3) = 9.

11.
∞∑
n=1

3n − 22n+3

7n−1
=

∞∑
n=1

3n

7n/7
−
∞∑
n=1

(22)n · 8
7n/7

=
∞∑
n=1

7

(
3

7

)n
−
∞∑
n=1

56

(
4

7

)n
=

= 7
3
7

1− 3
7

− 56
4
7

1− 4
7

= 7 · 3
4
− 56 · 4

3
= −833

12
≈ −69,417


