
4. vizsga megoldásvázlata

5. (b)

6. b =
−→
AB = (0, 2, 1), c =

−→
AC = (1,−2,−2)

b× c = (−2, 1,−2), melynek hossza: |b× c| =
√

22 + 12 + 22 = 3. A háromszög
területe ennek a fele, azaz 3

2 .

7. 
2 3 1 0
3 4 2 1
4 5 3 2
3 5 1 −1

 o1↔o3
∼


1 3 2 0
2 4 3 1
3 5 4 2
1 5 3 −1

 s2−2s1
∼

s3−3s1
s4−s1


1 3 2 0
0 −2 −1 1
0 −4 −2 2
0 2 1 −1

 o2−3o1
∼

o3−2o1
1 0 0 0
0 −2 −1 1
0 −4 −2 2
0 2 1 −1

 s3−2s2
∼

s4+s2


1 0 0 0
0 −2 −1 1
0 0 0 0
0 0 0 0

 o2+2o4

∼
o3+o4


1 0 0 0
0 0 0 1
0 0 0 0
0 0 0 0


Mivel kettő darab egyes maradt, ı́gy a rang 2, és ı́gy két lineárisan független
vektor választható ki.

8. f ′x(x, y) = ex
2(1−y)2x(1− y) f ′x(2, 1) = 0

f ′y(x, y) = ex
2(1−y)x2 · (−1) f ′y(2, 1) = −4

Így gradf(P ) = (0,−4), és e = (cos 150◦, sin 150◦) =
(
−
√
3
2 , 12

)
.

f ′α(P ) = (0,−4) ·
(
−
√
3
2 , 12

)
= −2

9. Polárkoordinátákat használunk, a határok: 0 ≤ r ≤
√

2 és 0 ≤ ϕ ≤ π
4 .∫ √2

0

∫ π
4

0

(
(r cosϕ)(r sinϕ)2 + r cosϕ

)
r dϕ dr=

∫ √2
0

∫ π
4

0

r4 cosϕ sin2 ϕ + r2 cosϕ dϕ dr=∫ √2
0

[
r4

sin3 ϕ

3
+ r2 sinϕ

]π
4

0

dr=

∫ √2
0

r4

6
√

2
+

r2√
2

dr =

[
r5

30
√

2
+

r3

3
√

2

]√2
0

=
2

15
+

2

3
=

4

5

10.
an =

√
n2 + 1− n√
n2 − 1− n

=

(√
n2 + 1− n

) √
n2+1+n√
n2+1+n(√

n2 − 1− n
) √

n2−1+n√
n2−1+n

=

n2+1−n2√
n2+1+n

n2−1−n2√
n2−1+n

=

=

1√
n2+1+n
−1√

n2−1+n
= −
√
n2 − 1 + n√
n2 + 1 + n

= −

√
1− 1

n2 + 1√
1 + 1

n2 + 1
→ −1

11. x

x2 − 9
= −x

9
· 1

1− x2

9

= −x
9

∞∑
n=0

(
x2

9

)n
=

∞∑
n=0

−1

9n+1
x2n+1 = −x

9
− x3

81
− x5

729
− . . . ,

ha
∣∣∣x29 ∣∣∣ < 1, azaz x2 < 9, azaz |x| < 3, ı́gy a konvergenciasugár 3.


