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Oppgave 1 (4 poeng)

a) f(x) = sin(2x) + π

f ′(x) = cos(2x) · 2 = 2 cos(2x)

b) g(x) = x · cos2(x)

g′(x) = cos2 x+ x · 2 cosx(− sinx) = cos x(cosx− 2x · sinx)
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Oppgave 2 (6 poeng)

a) ∫ (
cosx+

1

x

)
dx = sinx+ ln |x|+ C

b) ∫
x · e2x dx =

u = x, u′ = 1

v =
1

2
e2x, v′ = e2x

=
1

2
x · e2x −

∫
1

2
e2x dx

=
1

2
x · e2x − 1

2
· 1

2
· e2x + C

=
1

2
e2x
(
x− 1

2

)
+ C

c) ∫
2x− 2

x2 − 2x− 3
dx =

∫
2(x− 1)

(x− 3)(x+ 1)

Mellomregning :
2x− 2

(x− 3)(x+ 1)
=

A

(x− 3)
+

B

(x+ 1)

2x− 2 = A(x+ 1) +B(x− 3)

x = 3 : 6− 2 = 4A⇒ A = 1

x = −1 : −2− 2 = −4B ⇒ B = 1

∫
2(x− 1)

(x− 3)(x+ 1)
=

∫
1

(x− 3)
+

1

(x+ 1)

= ln |(x− 3)|+ ln |(x+ 1)|+ C

= ln |(x− 3)(x+ 1)|+ C
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Oppgave 3 (4 poeng)

a)

cos(2x) =
1

2

2x =
π

3
+ n · 2π ∨ 2x = −π

6
+ n · 2π

x =
π

6
+ n · π ∨ x = −π

6
+ n · π

x =

{
π

6
,
5π

6
,
7π

6
,
11π

6

}
b)

√
3 sinx− cosx = 1

A =

√
(
√

3)2 + (−1)2 =
√

3 + 1 =
√

4 = 2

2(sinx ·
√

3

2
− cosx · 1

2
) = 1

2(sinx · cos
π

6
− cosx · sin π

6
) = 1

2 sin(x− π

6
) = 1

sin(x− π

6
) =

1

2

x− π

6
=
π

6
+ n · 2π ∨ x− π

6
=

5π

6
+ n · 2π

x =
2π

6
+ n · 2π ∨ x =

6π

6
+ n · 2π

x =
π

3
+ n · 2π ∨ x = π + n · 2π

x =

{
π

3
, π

}
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Oppgave 4 (6 poeng)

α : 2x− 3y + z = 13

a) A(4,−2,−1) : 2 · 4− 3 · (−2) + (−1) = 8 + 6− 1 = 13 , alts̊a ligger A i planet.

P (1, 2, 3) : 2 · 1− 3 · 2 + 3 = 2− 3 + 3 6= 13 , alts̊a ligger IKKE P i planet.

b) Normalvektor til planet er retningsvektoren til linja siden linja st̊ar normalt p̊a pla-
net : ~rl = [2,−3, 1].

l =


x = 1 + 2t
y = 2− 3t
z = 3 + t

Skjæringspunkt mellom l og α :
Setter koordinatene til linje inn i planet :

2(1 + 2t)− 3(2− 3t) + (3 + t) = 13

2 + 4t− 6 + 9t+ 3 + t = 13

14t = 14

t = 1

S : (1 + 2, 2− 3, 3 + 1)

S : (3,−1, 4)

c)

−→
SA = [4− 3,−2− (−1),−1− 4]

= [1,−1,−5]

|
−→
SA| = |[1,−1,−5]|

=
√

12 + (−1)2 + (−5)2

=
√

27 = 3
√

3
−→
SP = [1− 3, 2− (−1), 3− 4]

= [−2, 3,−1]

|
−→
SP | = |[−2, 3,−1]|

=
√

(−2)2 + 32 + (−1)2

=
√

4 + 9 + 1 =
√

14

V =
1

3
· π ·
√

27
2
·
√

14

= 9
√

14π
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Oppgave 5 (4 poeng)

f(x) = a · cos

(
π

2
x− b

)
+ 2

a)

f ′(x) = a ·
(
− sin

(
π

2
x− b

)
· π

2

)
= −a · π

2
sin

(
π

2
x− b

)
f ′(3) = 0

−a · π
2

sin

(
3π

2
− b
)

= 0

sin

(
3π

2
− b
)

= 0

3π

2
− b = n · π

b =
3π

2

f(x) = a · cos

(
π

2
x− b

)
+ 2

f(3) = 5

5 = a · cos

(
3π

2
− 3π

2

)
+ 2

a · cos 0 + 2 = 5

a = 3
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Oppgave 6 (4 poeng)

a)

y′′ − 2y′ + y = 0

y = A · ex +B · x · ex

= ex(A+Bx)

y′ = A · ex +B · ex +B · x · ex

= ex(A+B +Bx)

y′′ = A · ex +B · ex +B · ex +B · x · ex

= ex(A+ 2B +Bx)

y′′ − 2y′ + y = 0

ex(A+ 2B +Bx)− 2ex(A+B +Bx) + ex(A+Bx) = 0

ex(A− 2A+ A+ 2B − 2B +Bx− 2Bx+Bx) = 0

b)

y(0) = 3

y = ex(A+B · x)

3 = e0(A+B · 0)

A = 3

y′(0) = 5

y′ = ex(A+B +Bx)

5 = e0(3 +B +B · 0)

B = 5− 3 = 2

y = ex(3 + 2x)
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Oppgave 7 (5 poeng)

S(x) = 1 +
3

2
cosx+

9

4
cos2 x+ ...+

(3

2
cosx

)n−1
+ ...

k =
(

3
2

cosx
)

a) x = π
6
⇒ cos π

6
=
√
3
2

k = 3
2
·
√
3
2

= 3
√
3

4
> 1, konvergerer ikke. (3

√
3

4
)2 = 27

16

x = π
3
⇒ cos π

3
= 1

2

k = 3
2
· 1
2

= 3
4
< 1 , konvergerer.

b) x = π
3
⇒ k = 3

4

S(x) = a1
1−k = 1

1− 3
4

= 1
1
4

= 4

c) Konvergensomr̊ade :

−1 < k < 1

−1 <
3

2
cosx < 1

−2

3
< cosx <

2

3

S(x) = r

1

1− k
= r, n̊ar k ∈< −1, 1 >

1

1− 3
2
· cosx

= r

1− 3

2
cosx =

1

r
3

2
cosx =

r − 1

r

cosx =
2(r − 1)

3r

−2

3
<

2(r − 1)

3r
<

2

3

−1 <
r − 1

r
< 1

−r < (r − 1) < r

−2r < −1 < 0

r >
1

2
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Oppgave 8 (3 poeng)

Σn
i=1(2i− 1)2 =

n(2n− 1)(2n+ 1)

3

12 + 32 + 52 + ...+ (2n− 1)2 =
n(2n− 1)(2n+ 1)

3

P(1) :

12 =
1(2 · 1− 1)(2 · 1 + 1)

3

1 =
1 · 1 · 3

3
1 = 1

P(n+1) :

12 + 32 + 52 + ...+ (2n− 1)2 + (2(n+ 1)− 1)2 =
n(2n− 1)(2n+ 1)

3
+ (2(n+ 1)− 1)2

=
n(2n− 1)(2n+ 1)

3
+ (2n+ 1)2

=
n(2n− 1)(2n+ 1)

3
+

3(2n+ 1)2

3

=
n(2n− 1)(2n+ 1) + 3(2n+ 1)2

3

=
(2n+ 1)(n(2n− 1) + 3(2n+ 1))

3

=
(2n+ 1)(2n2 − n+ 6n+ 3)

3

=
(2n+ 1)(2n2 + 5n+ 3)

3

(n+ 1)(2(n+ 1)− 1)(2(n+ 1) + 1)

3
=

(n+ 1)(2n+ 1)(2n+ 3)

3

=
(2n+ 1)(n+ 1)(2n+ 3)

3

=
(2n+ 1)(2n2 + 5n+ 3)

3
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