
Oppgave 1 

a) 
√𝑎𝑏4⋅ √(𝑎𝑐)6

3

√𝑎104
⋅𝑏2

=
(𝑎𝑏4)

1
2⋅((𝑎𝑐)6)

1
3

(𝑎10)⋅𝑏2 =
𝑎

1
2⋅𝑏2⋅(𝑎𝑐)2

𝑎
5
2⋅𝑏2

=

                        𝑎
1

2
+2−

5

2 ⋅ 𝑏2−2 ⋅ 𝑐2 = 𝑎0 ⋅ 𝑏0 ⋅ 𝑐2 = c2 

 

b) 2 ln(2𝑎) − ln(4𝑎2) = 2(𝑙𝑛2 ⋅ 𝑙𝑛𝑎) − (𝑙𝑛4 ⋅ 𝑙𝑛𝑎2) =

2(𝑙𝑛2 ⋅ 𝑙𝑛𝑎) − (𝑙𝑛22 ⋅ 𝑙𝑛𝑎2) = 2(𝑙𝑛2 ⋅ 𝑙𝑛𝑎) − 2(𝑙𝑛2 ⋅ 𝑙𝑛𝑎)= 0 

 

c) 𝑓(𝑥) = 3𝑥4 + cos(3𝑥) − 5𝑙𝑛𝑥  

𝑓′(𝑥) = 12𝑥3 + (− sin(3𝑥)) ⋅ 3 − 5 ⋅
1

𝑥
 

= 12𝑥3 − 3 sin(3𝑥) −
5

𝑥
 

 

d) 𝑓(𝑥) = 𝑒2𝑥𝑙𝑛𝑥 

𝑓′(𝑥) = 2𝑒2𝑥𝑙𝑛𝑥 + 𝑒2𝑥 ⋅
1

𝑥
 

= 𝑒2𝑥 (2𝑙𝑛𝑥 +
1

𝑥
) 

 

e) 𝑓(𝑥) =
𝑒𝑥

𝑥2+3
 

𝑓′(𝑥) =
𝑒𝑥(𝑥2 + 3) − 𝑒𝑥2𝑥

(𝑥2 + 3)2
 

=
𝑒𝑥(𝑥2 − 2𝑥 + 3)

(𝑥2 + 3)2
 

 

f) ∫(𝑥4 + sin(3𝑥) − 𝑒2𝑥)𝑑𝑥 

= ∫𝑥4𝑑𝑥 + ∫sin(3𝑥) 𝑑𝑥 − ∫𝑒2𝑥𝑑𝑥 

=
1

5
𝑥5 + (−

1

3
⋅ cos(3𝑥)) −

1

2
𝑒2𝑥 + 𝐶 

=
1

5
𝑥5 −

1

3
cos(3𝑥) −

1

2
𝑒2𝑥 + 𝐶 



g) ∫𝑥6𝑒𝑥7
𝑑𝑥 

𝑢 = 𝑥7 
𝑑𝑢

𝑑𝑥
= 7𝑥6 →

𝑑𝑢

7𝑥6
= 𝑑𝑥 

∫𝑥6 ⋅ 𝑒𝑢 ⋅
𝑑𝑢

7𝑥6
 

∫
𝑒𝑢

7
𝑑𝑢 =

1

7
𝑒𝑢 + 𝐶 

=
1

7
𝑒𝑥7

+ 𝐶 

 

Oppgave 2)  

 

a) √2𝑥 + 1 + 1 = 𝑥 

√2𝑥 + 1 = 𝑥 − 1 
𝐾𝑣𝑎𝑑𝑟𝑒𝑟𝑒𝑟 

(√2𝑥 + 1)
2
= (𝑥 − 1)2 

2𝑥 + 1 = 𝑥2 − 2𝑥 + 1 
𝑥2 − 4𝑥 = 0 → 𝑥(𝑥 − 4) = 0 
𝑔𝑖𝑟 𝑥 = 0 𝑒𝑙𝑙𝑒𝑟 𝑥 = 4 
𝑆𝑒𝑡𝑡𝑒𝑟 𝑖𝑛𝑛 𝑜𝑔 𝑝𝑟ø𝑣𝑒𝑟 

𝑥 = 0: √2 ⋅ 0 + 1 ≠ 0 𝑒𝑙𝑙𝑒𝑟  

𝑥 = 4: √2 ⋅ 4 + 1 = 4 → 3 + 1 = 4 
𝑔𝑖𝑟 𝑙ø𝑠𝑛𝑖𝑛𝑔 𝑥 = 4 

 

 

 

 

 

 

 

 



b) sin(3𝑥) =
√2

2
      𝑥 ∈ [0, 2𝜋 > 

3𝑥 = sin−1 (
√2

2
) 

3𝑥 =
𝜋

4
+ 𝑛 ⋅ 2𝜋 𝑒𝑙𝑙𝑒𝑟 3𝑥 =

3

4
𝜋 + 𝑛 ⋅ 2𝜋 

𝑥 =
𝜋

4
+ 𝑛 ⋅ 2𝜋 | ⋅

1

3
 𝑒𝑙𝑙𝑒𝑟 𝑥 =

3

4
𝜋 + 𝑛 ⋅ 2𝜋 | ⋅

1

3
 

𝑥 =
𝜋

12
+ 𝑛 ⋅

2

3
𝜋 𝑒𝑙𝑙𝑒𝑟 𝑥 =

𝜋

4
+ 𝑛 ⋅

2

3
𝜋 

𝐿: {
𝜋

12
,
𝜋

4
,
3

4
𝜋,

11

12
𝜋,

17

12
𝜋,

19

12
𝜋} 

 

 

c) 
𝑥+3

𝑥−2
≤

𝑥+1

𝑥−3
 

𝑥 < 2, 3 < 𝑥 ≤ 7 

Usikker 

 

 

d) 5 + 25𝑥 + 125𝑥2 + 625𝑥3 + 3125𝑥4 + ⋯ 
𝑅𝑒𝑘𝑘𝑎 𝑘𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑟𝑒𝑟 𝑛å𝑟 − 1 < 𝑘 < 1 
25𝑥

5
= 5𝑥 = 𝑘 

−1 < 5𝑥 < 1 
−1 < 5𝑥 𝑒𝑙𝑙𝑒𝑟 5𝑥 < 1 𝑓𝑜𝑟 𝑎𝑡 𝑟𝑒𝑘𝑘𝑒𝑛 𝑠𝑘𝑎𝑙 𝑘𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑟𝑒 

−
1

5
< 𝑥 𝑒𝑙𝑙𝑒𝑟 𝑥 −

1

5
< 𝑥 <

1

5
 

 

𝑆𝑛 =
1 − 𝑘𝑛

1 − 𝑘
⋅ 𝑎1 → 𝑆𝑛 =

1 − 5𝑥𝑛

1 − 5𝑥
⋅ 5 

𝑆𝑛 =
5 − 25𝑥𝑛

1 − 5𝑥
 

Usikker på svaret. Svaret gitt fra originale rekke og ikke 

konvergert rekke.  



 

 

Oppgave 3) 

f(x)=(x-1)ex 

 

a) 𝑓(𝑥) = 0 → (𝑥 − 1)𝑒𝑥 = 0 
𝑥 − 1 = 0 𝑒𝑙𝑙𝑒𝑟 𝑒𝑥 ≠ 0 
𝑥 = 1 → 𝑁𝑃: (1, 0) 

 

b) 𝑓′(𝑥) = 𝑒𝑥 − 𝑒𝑥 = 𝑒𝑥 ⋅ 1 + 𝑥𝑒𝑥 − 𝑒𝑥 
= 𝑒𝑥(1 + 𝑥 − 1) = 𝑒𝑥𝑥 
→ 𝑒𝑥𝑥 = 0 → 𝑥 = 0 
𝑓𝑜𝑟𝑡𝑒𝑔𝑛𝑠𝑠𝑘𝑗𝑒𝑚𝑎 𝑔𝑖𝑟 𝑏𝑢𝑛𝑛𝑝𝑢𝑛𝑘𝑡 

𝐵𝑃: (0, 𝑓(0)) = (0, (−1 ∗ 𝑒−1) = (0, −1) 

 

c) 𝑓′(𝑥) = 𝑒𝑥𝑥 
𝑓′′(𝑥) = 𝑒𝑥 ⋅ 𝑥 + 𝑒𝑥 = 𝑒𝑥(𝑥 + 1) 
𝑓′′(𝑥) = 0 → 𝑒𝑥(𝑥 + 1) = 0 
𝑒𝑥 ≠ 0 𝑒𝑙𝑙𝑒𝑟 𝑥 + 1 = 0 → 𝑥 = −1 

𝑉𝑃: (−1, 𝑓(−1)) = (−1,−2𝑒−1) 

 

d) (1, 𝑓(1)) = (1,0) → 𝑒𝑡𝑡𝑝𝑢𝑛𝑘𝑡𝑠𝑓𝑜𝑟𝑚𝑒𝑙𝑒𝑛 

𝑑𝑒𝑛 𝑑𝑒𝑟𝑖𝑣𝑒𝑟𝑡𝑒 𝑡𝑖𝑙 𝑥 = 1 𝑔𝑖𝑟 𝑠𝑡𝑖𝑔𝑛𝑖𝑛𝑔𝑠𝑡𝑎𝑙𝑙𝑒𝑡 𝑎 = 𝑒 
𝑦 − 0 = 𝑒(𝑥 − 1) → 𝑦 = 𝑒𝑥 − 𝑒 

 

 



e)  

 

f) Areal: ∫ (𝑥 − 1)𝑒𝑥𝑑𝑥 = 2,718
2

1
 

 

Oppgave 4) 

 

a) 
15

28
≈ 0,535 = 53,5 % 𝑓𝑜𝑟 𝐺𝑢𝑡𝑡 

16

28
=

4

7
≈ 0,517 = 57,1 % 𝑓𝑜𝑟 𝐾𝑎𝑓𝑓𝑒 

 

b) 
13

28
∗

6

13
=

3

14
≈ 0,214 = 21,4 % 𝑓𝑜𝑟 𝐽 𝑜𝑔 𝐾 

6

13
≈ 0,462 %  

Har egentlig ikke kontroll på sannsynlighet. Mulig det er feil.. 

 

 

 



Oppgave 5) 

 

a) 𝐴𝐵⃗⃗⃗⃗  ⃗ = [−2, −2, −2]   𝐴𝐶⃗⃗⃗⃗  ⃗ = [−3,9,1] 

𝐴𝐵⃗⃗⃗⃗  ⃗ ⋅ 𝐴𝐶⃗⃗⃗⃗  ⃗ = [−2,−2,−2] ⋅ [−3,9,1] = (−2 ⋅ −3,−2 ⋅ 9, −2 ⋅ 1)

= −14 

|𝐴𝐵⃗⃗⃗⃗  ⃗| = √(−2)2 + (−2)2 + (−2)2 = 4 

|𝐴𝐶⃗⃗⃗⃗  ⃗| = √85 

< 𝐵𝐴𝐶 = cos−1 (
−14

√6 ∗ √85
) = 112,3° 

 

b) 
1

2
|𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗| 

1

2
|
−2 −2 −2
−3 9 1

| = −2 − (−18), −(−2 − 6), −18 − 6 

=
1

2
|[16, 8, −24]| = 4√14 ≈ 15 

 

c) 𝑁𝑜𝑟𝑚𝑎𝑙𝑣𝑒𝑘𝑡𝑜𝑟𝑒𝑛 𝑡𝑖𝑙 𝑝𝑙𝑎𝑛𝑒𝑡 𝑔𝑗𝑒𝑛𝑛𝑜𝑚 𝐴, 𝐵 𝑜𝑔 𝐶 𝑒𝑟 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑟𝑡 𝑣𝑒𝑑 

𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗ = [16, 8, −24]𝑠𝑜𝑚 𝑘𝑎𝑛 𝑠𝑘𝑟𝑖𝑣𝑒𝑠 𝑠𝑜𝑚 8[2, 1, −3] 
𝑠𝑜𝑚 𝑔𝑖𝑟 𝑛𝑜𝑟𝑚𝑎𝑙𝑣𝑒𝑘𝑡𝑜𝑟𝑒𝑛 [2, 1, −3] 

 

d) 𝑎(𝑥 − 𝑥0) + 𝑏(𝑦 − 𝑦0) + 𝑐(𝑧 − 𝑧0) + 𝑑 = 0 
𝐵𝑟𝑢𝑘𝑒𝑟 𝑝𝑢𝑛𝑘𝑡𝑒𝑡 𝐵(0, −1, 0) 
2(𝑥 − 0) + 1(𝑦 + 1) − 3(𝑧 − 0) = 0 
𝛼: 2𝑥 + 𝑦 − 3𝑧 + 1 = 0 

 

e) 𝑙: {
𝑥 = 1 + 𝑡
𝑦 = 3 − 8𝑡
𝑧 = 1 + 𝑘𝑡

  

1 + 𝑡 = 2 ⋀3 − 8𝑡 = −5 ⋀1 + 𝑘𝑡 = 0 

𝑡 = 1 → 𝑡 = 1 → 𝑘 = −1 

 



 

Oppgave 6)  

a) 𝑆𝑘𝑎𝑙 𝑙𝑒𝑛𝑔𝑑𝑒𝑛 𝑥 𝑏𝑙𝑖 𝑒𝑡 𝑘𝑣𝑎𝑑𝑟𝑎𝑡 𝑚å 𝑒𝑛 𝑠𝑖𝑑𝑒 𝑖 𝑘𝑣𝑎𝑑𝑟𝑎𝑡𝑒𝑡 𝑣æ𝑟𝑒
𝑥

4
 

𝐴𝑟𝑒𝑎𝑙 𝑎𝑣 𝑘𝑣𝑎𝑑𝑟𝑎𝑡: 𝑙 ⋅ 𝑏 →
𝑥

4
⋅
𝑥

4
= (

𝑥

4
)
2

 

𝑂𝑚𝑘𝑟𝑒𝑡𝑠𝑒𝑛𝑒𝑛 𝑡𝑖𝑙 𝑠𝑖𝑟𝑘𝑒𝑙𝑒𝑛 𝑣𝑖𝑙 𝑣æ𝑟𝑒 (1 − 𝑥) 

1 − 𝑥 = 2𝜋𝑟 → 𝑟 =
1 − 𝑥

2𝜋
 

𝐴𝑟𝑒𝑎𝑙 𝑎𝑣 𝑠𝑖𝑟𝑘𝑒𝑙 =  𝜋𝑟2 → 𝜋 (
1 − 𝑥

2𝜋
)
2

 

𝐷𝑎 𝑣𝑖𝑙 𝑠𝑢𝑚𝑚𝑒𝑛 𝑎𝑣 𝑑𝑒 𝑡𝑜 𝑎𝑟𝑒𝑎𝑙𝑒𝑛𝑒 𝑣æ𝑟𝑒: 

(
𝑥

4
)
2

+ 𝜋 (
1 − 𝑥

2𝜋
)
2

 

 

 

b) 𝐴(𝑥) = (
𝑥

2
)
2
+ 𝜋 (

1−𝑥

2𝜋
)
2
  𝑥 ∈ [0,1] 

𝐴′(𝑥) = 2 (
𝑥

4
) ⋅

1

4
+ 2𝜋 (

1 − 𝑥

2𝜋
) ⋅ (−

1

2𝜋
) 

=
𝑥

8
− (

1 − 𝑥

2𝜋
) 

𝐴′(𝑥) = 0 → (
𝜋𝑥 − 4 + 4𝑥

8𝜋
) = 0 

→  𝜋𝑥 − 4 + 4𝑥 = 0 →  𝜋𝑥 + 4𝑥 = 4 

𝑥 =
4

4 + 𝜋
→ 𝑥 = 0,56 

𝐴(0,56) = (
0,56

4
)
2

+ 𝜋 (
1 − 0,56

2𝜋
)
2

= 0,035 

 


