
Fasit til øvingsoppgaver til eksamen 
Oppgave 1 
a) 
𝑔𝑔(𝑥𝑥) = 0 𝑓𝑓𝑓𝑓𝑓𝑓 𝑥𝑥 ≈ −0.2 𝑜𝑜𝑜𝑜 𝑥𝑥 ≈ 2.2.  𝑓𝑓(𝑥𝑥) ℎ𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑓𝑓𝑓𝑓𝑓𝑓 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑  
𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣.𝑔𝑔(𝑥𝑥) 𝑒𝑒𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎 𝑓𝑓(𝑥𝑥).   
 
ℎ(𝑥𝑥) = 0 𝑓𝑓𝑓𝑓𝑓𝑓 𝑥𝑥 ≈ 1 𝑜𝑜𝑜𝑜 𝑔𝑔(𝑥𝑥) ℎ𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑓𝑓𝑓𝑓𝑓𝑓 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥 − 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣.ℎ(𝑥𝑥) 𝑒𝑒𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 
𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎 𝑔𝑔(𝑥𝑥) 
 
𝑓𝑓(𝑥𝑥) 𝑒𝑒𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑒𝑒 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓,𝑔𝑔(𝑥𝑥)𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑜𝑜𝑜𝑜 ℎ(𝑥𝑥) 𝑑𝑑𝑑𝑑𝑑𝑑 
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑. 
 
b) 

 
 
Oppgave 2 
a) 
Stigningstall 𝑎𝑎 = −1  og skjæringspunkt med y – aksen y = 1 
 
𝑔𝑔(𝑥𝑥) = −𝑥𝑥 + 1  
 
 
b) 

𝐴𝐴 = ��𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)�𝑑𝑑𝑑𝑑 = ��𝑒𝑒𝑥𝑥 − (−𝑥𝑥 + 1)�𝑑𝑑𝑑𝑑 = �(𝑒𝑒𝑥𝑥 + 𝑥𝑥 − 1)𝑑𝑑𝑑𝑑 =
1

0

1

0

1

0

 

 

�𝑒𝑒𝑥𝑥 +
1
2
𝑥𝑥2 − 𝑥𝑥�

1
0

= 𝑒𝑒1 +
1
2
∙ 12 − 1 − �𝑒𝑒0 +

1
2
∙ 02 − 0� = 𝑒𝑒 +

1
2
− 1 − 1 = 𝑒𝑒 −

3
2

 

 
 
c) 

𝜋𝜋�(𝑓𝑓(𝑥𝑥)2 − 𝑔𝑔(𝑥𝑥)2)
1

0

𝑑𝑑𝑑𝑑 = 𝜋𝜋�((𝑒𝑒𝑥𝑥)2 − (−𝑥𝑥 + 1)2)
1

0

𝑑𝑑𝑑𝑑 = 

 



𝜋𝜋�(𝑒𝑒2𝑥𝑥 − (𝑥𝑥2 − 2𝑥𝑥 + 1)
1

0

𝑑𝑑𝑑𝑑 = 𝜋𝜋 �
1
2
𝑒𝑒2𝑥𝑥 −

1
3
𝑥𝑥3 + 𝑥𝑥2 − 𝑥𝑥�

1
0

= 

𝜋𝜋 �
1
2
𝑒𝑒2∙1 −

1
3
∙ 13 + 12 − 1 − �

1
2
𝑒𝑒2∙0 −

1
3
∙ 03 + 02 − 0�� = 

 

𝜋𝜋 �
1
2
𝑒𝑒2 −

1
3

+ 1 − 1 −
1
2
� = 𝜋𝜋 �

1
2
𝑒𝑒2 −

5
6
� 

 
 
 
 
 
 
Oppgave 3 
a) 

𝑘𝑘 =
𝑎𝑎2
𝑎𝑎1

=
1 − 2𝑥𝑥

2𝑥𝑥
 

 
b) 
 

−1 <
1 − 2x

2x
< 1 

 
 

−1 <
1 − 2x

2x
                                

1 − 2x
2x

< 1  
 

0 <
1 − 2x

2x
+ 1                           

1 − 2x
2x

− 1 < 0   
 

0 <
1 − 2x

2x
+

2𝑥𝑥
2𝑥𝑥

                         
1 − 2x

2x
−

2x
2𝑥𝑥

< 0   
 

0 <
1 − 2x + 2x

2x
                         

1 − 2x − 2x
2x

< 0   
 

0 <
1

2x
                                           

1 − 4x
2x

< 0    
 



 
 

𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾:   𝑥𝑥𝑥𝑥 〈
1
4

,→〉 

 
c) 

𝑠𝑠 =
𝑎𝑎1

1 − 𝑘𝑘
=

2𝑥𝑥

1 − 1 − 2𝑥𝑥
2𝑥𝑥

=
2𝑥𝑥 ∙ 2𝑥𝑥

�1 − 1 − 2𝑥𝑥
2𝑥𝑥 � ∙ 2𝑥𝑥

=
4𝑥𝑥2

2𝑥𝑥 − (1 − 2𝑥𝑥)
=

4𝑥𝑥2

4𝑥𝑥 − 1
 

 
d) 

4𝑥𝑥2

4𝑥𝑥 − 1
= 1 

 
4𝑥𝑥2 = 4𝑥𝑥 − 1 
 
4𝑥𝑥2 − 4𝑥𝑥 + 1 = 0 
 

𝑥𝑥 =
1
2

  (𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑒𝑒𝑒𝑒 𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 𝑜𝑜𝑜𝑜 𝑒𝑒𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑒𝑒𝑒𝑒 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑙𝑙ø𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) 

 
 
 
 
Oppgave 4. 
a) 
 

[ ] [ ] [ ]

[ ] [ ]

AB 1,2,1     BC 0, 3,1    AC 1, 1,2

1 1 15 53AB BC 3 1,2,1 0, 3,1 3, ,
2 2 2 2

= − = − = − −

 − = ⋅ − − ⋅ − = −  

  

   

 



 
b) 

2 2 2

2 2 2

2 2 2

o

AB ( 1) 2 1 6

AC ( 1) ( 1) 2 6

BC 0 ( 3) 1 10

AB AC ( 1) ( 1) 2 ( 1) 1 2 1

BC BA 0 1 ( 3) ( 2) 1 ( 1) 5
1 1cos A A 80.4

66 6
Siden det er likebeint trekant er de 2 and

= − + + =

= − + − + =

= + − + =

⋅ = − ⋅ − + ⋅ − + ⋅ =

⋅ = ⋅ + − ⋅ − + ⋅ − =

∠ = = →∠ =
⋅







 

 

o o o

o

re vinklene
1B= (180 80.4 ) 49.8
2

C 49.8

∠ − =

∠ =

 

 
 
c) 

A =
1
2
�AB�����⃗ × AC�����⃗ � =

1
2

|[−1,2,1] × [−1,−1,2]| =
1
2
�

ex���⃗ ey���⃗ ez���⃗
−1 2 1
−1 −1 2

� 

 
1
2
��2 ∙ 2 − 1(−1),−�−1 ∙ 2 − 1(−1)�, (−1)(−1) − 2(−1)�� =

1
2

|[5,1,3]| 
 
1
2
�52 + 12 + 32 =

√35
2

 

 
d) 
Bruker punktet 𝐴𝐴(1,1,0) og vektorene 𝐴𝐴𝐴𝐴�����⃗    𝑜𝑜𝑜𝑜   𝐴𝐴𝐴𝐴�����⃗  
 

𝛽𝛽 = �
𝑥𝑥 = 1 + (−1)𝑡𝑡 + (−1)𝑠𝑠
𝑦𝑦 = 1 + 2𝑡𝑡 + (−1)𝑠𝑠       
𝑧𝑧 = 0 + 1𝑡𝑡 + 2𝑠𝑠              

= �
𝑥𝑥 = 1 − 𝑡𝑡 − 𝑠𝑠         
𝑦𝑦 = 1 + 2𝑡𝑡 − 𝑠𝑠      
𝑧𝑧 = 𝑡𝑡 + 2𝑠𝑠              

 

 
 
e) 

[ ] [ ]BD 0 0,0 3, z 1 0, 3, z 1

AB BD 0 1 ( 3) 2 (z 1) 1 z 7 z 7 0 z 7
D : (0,0,7)

= − − − = − −

⋅ = ⋅ + − ⋅ + − ⋅ = − → − = → =



 
 

 
 
 
 
 



f) 
  

1))00(0)00(1)06(1(
6
1

200
130
011

6
1

6
1

=−+−−−===

OC

OB

OA

V  

 
g) 

𝑛𝑛�⃗ = 𝑂𝑂𝑂𝑂�����⃗ × 𝑂𝑂𝑂𝑂�����⃗ = �
ex���⃗ ey���⃗ ez���⃗
1 1 0
0 3 1

� = [1 ∙ 1 − 0 ∙ 3,−(1 ∙ 1 − 0 ∙ 0), 1 ∙ 3 − 1 ∙ 0] = [1,−1,3] 

 
𝑎𝑎(𝑥𝑥 − 𝑥𝑥1) + 𝑏𝑏(𝑦𝑦 − 𝑦𝑦1) + 𝑐𝑐(𝑧𝑧 − 𝑧𝑧1) = 0 
 
 
1(𝑥𝑥 − 0) − 1(𝑦𝑦 − 0) + 3(𝑧𝑧 − 0) = 0 
 
 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑓𝑓𝑓𝑓𝑓𝑓 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝛼𝛼:    𝑥𝑥 − 𝑦𝑦 + 3𝑧𝑧 = 0 

 
 
Oppgave 5 
a) 
𝑉𝑉 = 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 ∙ ℎø𝑦𝑦𝑦𝑦𝑦𝑦 
 
6.0 = 𝑥𝑥 ∙ 1.5 ∙ ℎ 
 

ℎ =
6.0

1.5 ∙ 𝑥𝑥
=

4
𝑥𝑥

 

 
b) 

𝑂𝑂 = 𝐹𝐹(𝑥𝑥) = 2 ∙ 𝑥𝑥 ∙ 1.5 + 2 ∙ 𝑥𝑥 ∙
4
𝑥𝑥

+ 2 ∙ 1.5 ∙
4
𝑥𝑥

= 3𝑥𝑥 + 8 +
12
𝑥𝑥

 

 
c) 

𝐹𝐹(𝑥𝑥) = 3𝑥𝑥 + 8 +
12
𝑥𝑥

= 3𝑥𝑥 + 8 + 12 ∙ 𝑥𝑥−1 

𝐹𝐹′(𝑥𝑥) = 3 + 0 + (−1)𝑥𝑥−1−1 = 3 − 𝑥𝑥−2 = 3 −
12
𝑥𝑥2

 
 
𝐹𝐹′(𝑥𝑥) = 3 − 12 ∙ 𝑥𝑥−2 
 

𝐹𝐹′′(𝑥𝑥) = −12 ∙ (−2) ∙ 𝑥𝑥−2−1 = 24 ∙ 𝑥𝑥−3 =
24
𝑥𝑥3

 
 
 

𝐹𝐹′(𝑥𝑥) = 3 −
12
𝑥𝑥2

= 0 



3 =
12
𝑥𝑥2

 
 
3𝑥𝑥2 = 12 
 

𝑥𝑥2 =
12
3

= 4 
 
x = ±√4 = ±2        −2 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑙𝑙ø𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑖𝑖 𝑒𝑒𝑒𝑒 𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 𝑚𝑚å 𝑣𝑣æ𝑟𝑟𝑟𝑟 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝. 
 
 

𝐹𝐹′′(2) =
24
23

= 3 > 0  𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 
 
𝑥𝑥 = 2 𝑚𝑚  𝑔𝑔𝑔𝑔𝑔𝑔 𝐹𝐹(𝑥𝑥) 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

 
 
d) 

𝑂𝑂 = 𝐹𝐹(3) = 3 ∙ 2 + 8 +
12
2

= 20 
 
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 20 𝑚𝑚2 

 
 
Oppgave 6 
 
a) 

�(3 − 𝑥𝑥2)𝑑𝑑𝑑𝑑 = 3𝑥𝑥 −
1
3
𝑥𝑥3 + 𝐶𝐶 

 
b) 

�𝑥𝑥 ∙ 𝑙𝑙𝑙𝑙𝑙𝑙 𝑑𝑑𝑑𝑑 =
1
2
𝑥𝑥2 ∙ ln 𝑥𝑥 −�

1
2
𝑥𝑥2 ∙

1
𝑥𝑥
∙ 𝑑𝑑𝑑𝑑 =

1
2
𝑥𝑥2 ∙ ln 𝑥𝑥 −

1
2
�𝑥𝑥 ∙ 𝑑𝑑𝑑𝑑 = 

 
1
2
𝑥𝑥2 ∙ ln 𝑥𝑥 −

1
2
∙

1
2
∙ 𝑥𝑥2 + 𝐶𝐶 =

1
2
𝑥𝑥2 �ln 𝑥𝑥 −

1
2
� + 𝐶𝐶 

 

𝑣𝑣 = ln 𝑥𝑥                  𝑣𝑣′ =
1
𝑥𝑥

 

𝑢𝑢 =
1
2
𝑥𝑥2                 𝑢𝑢′ = 𝑥𝑥 

 
 
c) 

�(2𝑥𝑥 + 2)�𝑥𝑥2 + 2𝑥𝑥 𝑑𝑑𝑑𝑑 =�(2𝑥𝑥 + 2)√𝑢𝑢  
𝑑𝑑𝑑𝑑

2𝑥𝑥 + 2
= �𝑢𝑢

1
2 𝑑𝑑𝑑𝑑 =

1
1
2 + 1

𝑢𝑢
1
2+1 + 𝐶𝐶 = 

 



1
3
2
𝑢𝑢
3
2 + 𝐶𝐶 =

2
3
�𝑢𝑢1+

1
2� + 𝐶𝐶 =

2
3
𝑢𝑢√𝑢𝑢 + 𝐶𝐶 =

2
3

(𝑥𝑥2 + 2𝑥𝑥)�𝑥𝑥2 + 2𝑥𝑥 + 𝐶𝐶 

 
𝑢𝑢 = 𝑥𝑥2 + 2𝑥𝑥 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 2𝑥𝑥 + 2 
 

𝑑𝑑𝑑𝑑 =
𝑑𝑑𝑑𝑑

2𝑥𝑥 + 2
 

 
 
d) 

�
4𝑥𝑥 − 4
𝑥𝑥2 − 2𝑥𝑥

 𝑑𝑑𝑑𝑑
−1

−2
= �

2(2𝑥𝑥 − 2)
𝑥𝑥2 − 2𝑥𝑥

 𝑑𝑑𝑑𝑑 = 2�
(2𝑥𝑥 − 2)
𝑥𝑥2 − 2𝑥𝑥

 𝑑𝑑𝑑𝑑 = 2[ln|𝑥𝑥2 − 2𝑥𝑥|]
−1

−2

−1

−2

−1
−2 

 
 
2 ln|(−1)2 − 2(−1)| − 2ln|(−2)2 − 2(−2)| = 2ln 3 − 2 ln 8 = 2ln 3 − 6 ln 2 
 
 
e) 
 

�
𝑥𝑥 − 2

𝑥𝑥2 + 𝑥𝑥 − 2
 𝑑𝑑𝑑𝑑 =��

𝐴𝐴
𝑥𝑥 − 1

+
𝐵𝐵

𝑥𝑥 + 2
� 𝑑𝑑𝑑𝑑 = ��

−1
3

𝑥𝑥 − 1
+

4
3

𝑥𝑥 + 2
�𝑑𝑑𝑑𝑑 

 
𝑥𝑥 − 2

(𝑥𝑥 − 1)(𝑥𝑥 + 2)
=

𝐴𝐴
𝑥𝑥 − 1

+
𝐵𝐵

𝑥𝑥 + 2
                   = −

1
3

ln|𝑥𝑥 − 1| +
4
3

ln|𝑥𝑥 + 2| 

 

𝐴𝐴 =
1 − 2

3
= −

1
3

 
 

𝐵𝐵 =
−2 − 2
−2 − 1

=
4
3

 
 
 
 
 
Oppgave 7 
 

𝑉𝑉 = 𝜋𝜋� �
2

𝑥𝑥 − 1
�
2

𝑑𝑑𝑑𝑑
0

−1
= 𝜋𝜋�

4
(𝑥𝑥 − 1)2  𝑑𝑑𝑑𝑑 = �−4𝜋𝜋

1
𝑥𝑥 − 1

�
0
−1

0

−1
= 

 

−4𝜋𝜋 �
1

0 − 1
−

1
−1 − 1

� = 2𝜋𝜋 
 
 
 



Oppgave 8 
 
𝑦𝑦′ = 4𝑥𝑥 ∙ 𝑦𝑦  𝑦𝑦 = 2  𝑛𝑛å𝑟𝑟  𝑥𝑥 = 0 
 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 4𝑥𝑥 ∙ 𝑦𝑦 
 
𝑑𝑑𝑑𝑑
𝑦𝑦

= 4𝑥𝑥 ∙ 𝑑𝑑𝑑𝑑 

 

�
1
𝑦𝑦
𝑑𝑑𝑑𝑑 = �4𝑥𝑥 ∙ 𝑑𝑑𝑑𝑑 

 

ln|𝑦𝑦| = 4 ∙
1
2
𝑥𝑥2 + 𝐶𝐶1 

 
𝑒𝑒ln|𝑦𝑦| = 𝑒𝑒2𝑥𝑥2+𝐶𝐶1 
 
|𝑦𝑦| = 𝑒𝑒𝐶𝐶1 ∙ 𝑒𝑒2𝑥𝑥2 
 
𝑦𝑦 = ±𝑒𝑒𝐶𝐶1 ∙ 𝑒𝑒2𝑥𝑥2 
𝑦𝑦 = 𝐶𝐶 ∙ 𝑒𝑒2𝑥𝑥2                      𝑦𝑦 = 2    𝑛𝑛å𝑟𝑟  𝑥𝑥 = 0 
 
2 = 𝐶𝐶 ∙ 𝑒𝑒2∙02 
 
𝐶𝐶 = 2 
 
𝑦𝑦 = 2 ∙ 𝑒𝑒2𝑥𝑥2    

 
 
 
Oppgave 9 
 
a) 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 2 
 
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = −1 
 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =
2𝜋𝜋
𝑘𝑘

=
2𝜋𝜋
1
2

= 4𝜋𝜋 

 
b) 

𝑓𝑓(𝑥𝑥) = 2 sin �
0
2
� − 1 = −1 

 
𝑆𝑆𝑆𝑆𝑆𝑆æ𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑚𝑚𝑚𝑚𝑚𝑚 𝑦𝑦 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎:  (0,−1) 

 



𝑓𝑓(𝑥𝑥) = 2 sin �
𝑥𝑥
2
� − 1 = 0 

 

sin
𝑥𝑥
2

=
1
2

 
 
𝑥𝑥
2

=
𝜋𝜋
6

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥
2

= 𝜋𝜋 −
𝜋𝜋
6

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥
2

=
𝜋𝜋
6

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥
2

=
5𝜋𝜋
6

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥 =

𝜋𝜋
6
∙ 2 + 𝑘𝑘 ∙ 2𝜋𝜋 ∙ 2 

 

𝑥𝑥 =
5𝜋𝜋
6
∙ 2 + 𝑘𝑘 ∙ 2𝜋𝜋 ∙ 2 

𝑥𝑥 =
𝜋𝜋
3

+ 𝑘𝑘 ∙ 4𝜋𝜋 
 

𝑥𝑥 =
5𝜋𝜋
3

+ 𝑘𝑘 ∙ 4𝜋𝜋 
 
𝑥𝑥 =

𝜋𝜋
3

+ 0 ∙ 4𝜋𝜋 =
𝜋𝜋
3

 
 

𝑥𝑥 =
5𝜋𝜋
3

+ 0 ∙ 4𝜋𝜋 =
5𝜋𝜋
3

 
 

𝑆𝑆𝑆𝑆𝑆𝑆æ𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑚𝑚𝑚𝑚𝑚𝑚 𝑥𝑥 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎:  �
𝜋𝜋
3

, 0�  𝑜𝑜𝑜𝑜 �
5𝜋𝜋
3

, 0� 

 
 
c) 

𝑓𝑓′(𝑥𝑥) =
1
2
∙ 2 cos

𝑥𝑥
2

= cos
𝑥𝑥
2

 
 

𝑓𝑓′′(𝑥𝑥) = −
1
2

sin
𝑥𝑥
2

 
 
𝑓𝑓′(𝑥𝑥) = cos

𝑥𝑥
2

= 0 
 
𝑥𝑥
2

=
𝜋𝜋
2

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 



𝑥𝑥
2

= 2𝜋𝜋 −
𝜋𝜋
2

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥
2

=
𝜋𝜋
2

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥
2

=
3𝜋𝜋
2

+ 𝑘𝑘 ∙ 2𝜋𝜋 
 
𝑥𝑥 = 𝜋𝜋 + 𝑘𝑘 ∙ 4𝜋𝜋 
 
𝑥𝑥 = 3𝜋𝜋 + 𝑘𝑘 ∙ 4𝜋𝜋 
 
𝑥𝑥 = 𝜋𝜋 + 0 ∙ 4𝜋𝜋 = 𝜋𝜋         𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑖𝑖 𝐷𝐷𝑓𝑓 
 
𝑓𝑓(𝜋𝜋) = 2 sin �

𝜋𝜋
2
� − 1 = 1 

 

𝑓𝑓′′(𝜋𝜋) = −
1
2

sin
𝜋𝜋
2

= −
1
2

< 0  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
 
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀: (𝜋𝜋, 1) 


