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!"  f (x) = 3sin 4x +1( )+ x ! f '(x) = 3cos 4x +1( )"4+1=12cos 4x +1( )+1#

#
$" #

g(x) = 4sin x !cos x

g '(x) = 4cos x !cos x + 4sin x " sin x( )
= 4cos2 x ! 4sin2 x #

%&#'!(#)*+,-#.+/)-(0-#123',&4(&()5#

4cos2 x ! 4sin2 x = 4 cos2 x ! sin2 x( ) = 4cos 2x( )#

&''()*"$+ $
!"  #

x4 ! x2( )dx! =
1
5

x5 "
1
3

x3 +C #

#
$" #

4x!e" x2

# dx

u = " x2 gir 
du
dx

= " 2x $ dx =
du

" 2x
sŒ

4x!e" x2

# dx = 4x!eu du
" 2x# = " 2 eu du# = " 2e" x2

+C

#

#
6" #

4
x2 − 2x − 3

dx = 4
x − 3( ) x+1( ) dx∫∫ #

7-/$,+'318838!/9&()5#
A
x − 3

+
B
x +1

=
4

x − 3( ) x +1( )
x +1( )A+ x − 3( )B = 4

#

x = 3 gir 4A = 4,  så A =1
og

x = ! 1 gir ! 4B = 4,  så B = ! 1

#

3:#

4
x2 − 2x − 3

dx = 1
x − 3

− 1
x +1

⎛
⎝⎜

⎞
⎠⎟
dx∫ =∫ ln x − 3 − ln x +1 +C #
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!"  ;&((-,#.+,39#<9#=41,#2!()-#/-00#0-9#-,#&#,-''!>#%-9#!9#0-9#.+,39-#/-00-9#-,#?#1)#0-9#

3&39-#-,#?@A>#7-(#.!39-#0&..-,!(3-(#-,#B>#

1+ n ! 1( )"4 =157

4n ! 4 =157! 1

4n =156+ 4

n =
160
4

n = 40

#

#

S40 =
1+157

2
!40 =

158
2

!40 =158!20 =1580!2 = 3160#

#
C<22-(#!4#,-''!#-,#D?EF #
#

$" #

a3 ⋅k
3 = a6

k 3 =
a6
a3
så

k =

1
27
1

3
= 1
27

3 = 1
3

#

#
G!,#0!#4&39#!9#! 1< k <1H#3:#,-''!#'1(4-,)-,-, #

a1 = a3 !
1
3

"

#$
%

&'

( 2

= 9a3 = 9!1= 9#

#

S=
9

1!
1
3

=
9
2
3

=
27
2

, sŒ summen av rekka er 
27
2

#

&''()*"$- $
I-39-22-,# ! "'11,0&(!9-( #9&/##5#

a2 ! x2 = 0
Når vi har a > 0,  får vi  x = a#
I-39-22-,#!,-!/-9#!4#0-9#.!,)-/!)9-#12,:0-95 #

a2 ! x2( )
0

a

" dx = a2x !
1
3

x3#

$
%

&

'
(

0

a

= a3 !
1
3

a3 ! 0 =
2
3

a3#



;<('3*1(3<99,J''-9#9&/#$#.1,9-//-,#133#!9#3J22-9,&/&(*!#9&/#),!.-(#9&/#$##-,# x = 0>#

G+J0-(##,-'9!()-/-9#-,# f (0) = a2#1)#),<((/&(*-(#-,# aH#3:#!,-!/-9#!4#,-'9!()/-9#-,#a3#
#

G!,#!//-,-0-#4&39#!9#!,-!/-9#!4#0-9#.!,)-/!)9-#12,:0-9#-,#
2
3

a3 H#3:#!,-!/-9#!4#0-9#

.!,)-/!)9-#12,:0-9#<9)*+,#
2
3

#!4#,-'9!()-/-93#!,-!/># C12#3'<//-#4&3-3#

&''()*"$. $
!"  C-99-,#&((#'11,0&(!9-(-#9&/#=-(=1/034&3#%H##&1)#' #&#/&'(&()-(#9&/#8/!(-9>#

#
3 ! 4 "1+0+1= 3 ! 4+1= 0H#3:#%#/&))-,#&#8/!(-9>#
3! 4"2+ 4+1= 3! 8+ 4+1= 0H#3:###/&))-,#&#8/!(-9>#
! 1! 4"1+ 4+1= ! 1! 4+ 4+1= 0H#3:#' #/&))-,#&#8/!(-9>#
#
K<('9-(-# %(&##1)#' #/&))-,#&#8/!(-9H#312#3'<//-#4&3-3#
#

$" 
!
n = [1, ! 4,1]#-,#-(#(1,2!/4-'91,#.1,#8/!(-9# α H#1)#0-,2-0#1)3:#-(#
,-9(&()34-'91,#.1,#/&(*!#! >#L:,#4&#$,<'-,#8<('9-9#%#312#.!39#8<('9H#.:,#4&#0!#
.+/)-(0-#8!,!2-9-,.,-239&//&()5 #

! :

x = 3+ t

y =1! 4t

z = t

"

#
$

%
$

#

#
6" C-(9,<2#9&/#'</-./!9-(#2:#/&))-#8:#/&(*!#! #1)#,!0&<3#-,#!439!(0-(#.,!#%#9&/#0-99-#

8<('9-9>#

%&#=!,#!/93:#3-(9,<2#&#S= 3+ t,1! 4t,t( )#1)#,!0&<3#)>#

r 2 = AS
u ruu 2

= 3+ t ! 3,1! 4t ! 1,t ! 0"# $%
2

= t,! 4t,t!" #$
2

= t2 +16t2 + t2 =18t2#

#
;&((-,#/&'(&()-(#.1,#'</-./!9-(5 #

x ! 3+ t( )( )2
+ y ! 1! 4t( )( )2

+ z! t( )2
=18t2

x ! 3! t( )2
+ y ! 1+ 4t( )2

+ z! t( )2
=18t2  , som skulle vises

#

#
0" #

PS
! "!!

= 3+ t − 4,1− 4t −1,t ! 1"# $%= t ! 1, ! 4t,t ! 1"# $%
og

PS
! "!! 2

=18t2

sŒ

t ! 1( )2 + ! 4t( )2 + t −1( )2 =18t2

#



t2 ! 2t +1+16t2 + t2 ! 2t +1=18t2

18t2 − 4t + 2! 18t2 = 0

! 4t = ! 2

t = 1
2

#

7-99-#)&,##

S= 3+
1
2

,1! 4"
1
2

,
1
2

#

$%
&

'(
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7
2

,! 1,
1
2

#

$%
&

'(
#

#

Sentrum i kuleflaten er 7
2

,−1, 1
2

⎛
⎝⎜

⎞
⎠⎟

#

&''()*"$/ $
!"  #

sin 2x( ) =1  ,  x ! [0,2! ]

2x =
!
2

+ k !2!    ,  k ! Z

x =
!
4

+ k !!

#

x∈[0,2! ]#)&,#x =
!
4

! x =
5!
4

#

#
$" #

sin π x( )+ 3cos ! x( ) = 0  ,  x∈[0,2]

sin π x( )
cos π x( ) +

3cos ! x( )
cos π x( ) = 0

tan π x( )+ 3 = 0

tan ! x( ) = ! 3

! x =
2!
3

+ k !!    , k ! Z

x = 2
3
+ k

#

x ! [0,2] #)&,#x =
2
3

! x =
5
3

#



&''()*"$0 $

?"#y ' = x
y

#2:#=!#-9#,-9(&()30&!),!2#0-,#9!()-(9-(-#=!,#813&9&49#39&)(&()39!//#&#.+,39-#1)#

9,-0*-#'4!0,!(9H#1)#(-)!9&49#39&)(&()39!//#&#!(0,-#1)#.*-,0-#'4!0,!(9>#7-33<9-(#2:#0-99-#
39&)(&()39!//-9#4M,-#/&'9#.1,#!//-#8<('9-,#0-,#x = y>#7-99-#8!33-,#2-0#)*+,-,./0-1.)12&' >#
#
N"#y' = x! y #2:#1)3:#=!#-9#,-9(&()30&!),!2#0-,#9!()-(9-(-#=!,#813&9&49#39&)(&()39!//#&#
.+,39-#1)#9,-0*-#'4!0,!(9H#1)#(-)!9&49#39&)(&()39!//#&#!(0,-#1)#.*-,0-#'4!0,!(9>#7-33<9-(#
2:# 9!()-(9-(-#$/&#$,!99-,-#1)#$,!99-,-#(:,#$:0-#! #1)#3#+'-,>#7-99-#8!33-,#2-0#
)*+,-,./0-1.)12&# >#
#
D"#y' = 2x#2:#=!#-9#,-9(&()30&!),!2#0-,#9!()-(9-(-#=!,#813&9&49#39&)(&()39!//#&#.+,39-#1)#
.*-,0-#'4!0,!(9H#1)#(-)!9&49#39&)(&()39!//#&#!(0,-#1)#9,-0*-#'4!0,!(9>#7-99-#8!33-,#2-0#
,-9(&()30&!),!2#O>#%&#'!(#1)3:#3-#!9#)*+,-,./0-1.)12&% #8!33-,#)109#3&0-(#y'#)&,#133#

39&)(&()39!//-9#9&/#9!()-(9-(-#8:#),!.-(#9&/#f (x) = x2 +C H#312#-,#-(#8!,!$-/#312#4-(0-,#
0-(#=</-#3&0-(#188>#
#
P-9(&()30&!),!2#O#=+,-,#9&/#D"H#,-9(&()30&!),!2#I#=+,-,#9&/#N"#1)#,-9(&()30&!),!2#Q#
=+,-,#9&/#?"#

&''()*"$1 $
R,#8:39!(0-(#3!((#.1,#n =1?#
%-(39,-#3&0-5#3⋅4 =12#

G+J,-#3&0-5#1! 1+1( )! 1+5( ) =1!2!6 =12#

%&#3-,#!9#P(1) #-,#3!((>#
#
O(9!,#!9#8:39!(0-(#-,#3!((#.1,#n = kH#0-,#4#-,#-9#4&/':,/&)#(!9<,/&)#9!//>##
R,#0!#8:39!(0-(#3!((#.1,#n = k +1?#
#
3!4+6!5+9!6+!!!+ 3k( ) ! 3+ k( ) + 3(k +1)( )! 3+ (k +1)( ) = k ! k +1( )! k +5( ) + 3(k +1)( ) ⋅ 3+ (k +1)( )

= k ! k +1( ) ⋅ k +5( ) + 3k +3( ) k + 4( )
= k ! k +1( )! k +5( ) +3 k +1( ) k + 4( )
= k +1( ) k k +5( ) +3 k + 4( )( )
= k +1( ) k 2 +5k +3k +12( )
= k +1( ) k2 +8k +12( )
= k +1( ) k + 2( ) k +6( )
= k +1( ) (k +1) +1( ) (k +1) +5( )

#

#
G!,#4&39#!9#8:39!(0-(#-,#3!((#.1,#n = k +1H#<(0-,#.1,<93-9(&()#!4#!9#0-(#-,#3!((#.1,#
n = k H#0-,#4#-,#-9#(!9<,/&)#9!//>##
%&#=!,#0-,2-0#$-4&39#4-0#&(0<'3*1(#!9#8:39!(0-(#-,#3!((#.1,#!//-#(!9<,/&)-#9!//#, >#
#



&''()*"$2 $

!"  y' = ! k " y  , der k > 0#

#
$" #

y ' = ! k y

1
y

dy
dt

= −k

y
!

1
2dy = ! k  dt

1

!
1
2

+1
y

!
1
2

+1
+ c1 = −kt + c2

1
1
2

y
1
2 = ! kt + c2 ! c1             , c2 ! c1 = c3( )

2y
1
2 = ! kt + c3             

2 y = ! kt + c3

y =
1
2

c3 ! kt( )
y = 1

4
c3( )2

− 2c3kt + k
2t2( )             

#

#

y 0( ) =100#)&,#
1
4

c3( )2
=100 ! c3 = ± 400 = ±20##

#
3:#

y(t) =
1
4

k2t2 ! 10kt +100-//-,# y(t) =
1
4

k2t2 +10kt +100#

C&0-(#4&#=!,#3!)9#!9#4#-,#813&9&4#1)#4&#=!,#t ! 0H#2:#4&#$,<'-##

y(t) =
1
4

k2t2 ! 10kt +100#(:,#4!((=+J0-(#!49!,> #

y(2) = 81#)&,#0!5#
#

k2 ! 20k +100 = 81

k2 ! 20k +19 = 0

sŒ

k =
20± 400! 76

2
=

20± 324
2

=
20±18

2
=10±9

k1 =19

k2 =1

"
#
$

%$

#



7!#=!,#4&#y(t) = 19
2

4
t2 −19 ⋅10t +100 = 361

4
t2 −190t +100#

-//-,# y(t) = 1
4
t2 −10t +100

#
#

y(1) = 361
4

−190+100 = 90,25− 90 = 0,25##

-//-,##

y(1) =
1
4

! 10+100 = 90,25#

#
G4&3#0-9#-,#S?#/&9-,#&)*-(#&#9!('-(#-99-,#N#9&2-,H#'!(#0-9#&''-#4M,-#FHN@#/&9-,#&)*-(#
-99-,#?#9&2->#
#

%&#2:#0-,.1,#=!#y(t) =
1
4

t2 ! 10t +100
#

1
4
t2 ! 10t +100 = 0

gir

t =
10± 100! 100

1
2

=
10
1
2

= 20

#

#
T!('-(#-,#912#-99-,#NF#9&2-,#

!"#$+$

&''()*"$% $
!"  U-))-,#&((#,&'9&)-#4-,0&-,#&#,-)(-!,'-9#&#V-1V-$,!H#4-/)-,#,-),-3*1(3!(!/J3-#1)#

3&(<3210-//>#

#
R(#)10#210-//#.1,#4!((39!(0-(#4-0#U-&,4&'#-,

g(x) = 60,28+51,42sin 0,51x +0,62( ) #

#



$" #

2!
0,501

=12,54H#3:#8-,&10-(#-,#?NH@B#

7-99-#.1,9-//-,#133#!9#0-9#):,#129,-(9#?NH@B#9&2-,#2-//12#=4-,#)!()#4!((39!(0-(#
-,#8:#3&99#=+J-39-#1)#1)3:#!9#0-9#):,#129,-(9#?NH@B#9&2-,#2-//12#=4-,#)!()#
4!((39!(0-(#-,#8:#3&99#/!4-39->#W-0#!(0,-#1,0H#):,#0-9#129,-(9#?NH@B#9&2-,#
2-//12#=4-,#)!()#0-9#-,#./1#1)#129,-(9#?NH@B#9&2-,#2-//12#=4-,#)!()#0-9#-,#
.*M,->#
#

6" T!//-9#?BS#,-8,-3-(9-,-,#/&'-4-'93/&(*!#312#),!.-(#9&/#$#34&()-,#12>#7-9#.1,9-//-,#
133#!9#4!((39!(0-(#9&/#9&0-4!((-9#&#T,123+#/&))-,#?BS#62#14-,#3*+'!,9(<//#2&09#&#
2-//12#= 4-,#./1#1)#=4-,#.*M,->#
#
T!//-9#?DF#,-8,-3-(9-,-,#!28/&9<0-(>#7-9#.1,9-//-,#133#!9#4!((39!(0-(#/&))-,#?DF#
62#14-,#/&'-4-'93/&(*!#(:,#4!((39!(0-(#-,#8:#3&99#=+J-39->#7-(#-,#0!#NAS#62#14-,#
3*+'!,9(<//>#L:,#0-9#-,#.*M,-#/&))-,#4!((39!(0-(#?DF#62#<(0-,#/&'-4-'93/&(*!H#1)#
0-,2-0#?S#62#14-,#3*+'!,9(<//>#
#

0" U+3-,#&#QOC5#

#
56/,-,. *,*&+1)&/7&/+8)&9:1//(&1+&-,,;8:0*+&97&<-:0*+&8=*)&<:-)&/27++(&2*,&+1)&0*+&2*0&
/:-4&1+&0*+&*)&2>:-.&7&/*&1:+?&#-:0*+&>,0*)&=-/*)&+30*:-.*)*&/*:=*&:-4,-,.*,&8.&0*&
1=)>,0*0*&:6/,-,.*,* ?#

#
#
%!((39!(0-(#+'-,#2-0#@F#62#8-,#9&2-#'/>FN>NAH#'/>?N>?D#1)#'/>?@>FF#0-(#
?B>!<)<39#NF?S>#
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!"  #

#
C12#3'<//-#4&3-3#
#

$" #

#
#

O439!(0-(#.,!#3-(9,<2#&#'</-./!9-(#9&/#8/!(-9#! #-,#3 3>#C&0-(#,!0&<3#&#'</-./!9-(#
-,#DH#2:#0!#0-(#2&(39-#!439!(0-(#2-//12#'</-./!9-(#1)#8/!(-9#! #4M,- #

3 3 ! 3#

#
6" #

#
%&#3-,#!9#!439!(0-(#2-//12#3-(9,<2#&#'</-./!9-(#@#1)#8/!(-9#! #-,#)&99#4-0#

d(t) =
5! 4t

5+ t2
H#312#3'<//-#4&3-3#

#



0" L:,#8/!(-9# ! #9!()-,-,#'</-./!9-(# @H#-,#!439!(0-(#2-//12#8/!(-9#1)#3-(9,<2#&#
'</-./!9-(#/&'#D>#
#

#
#
I&/0-9#14-,#4&3-,#-'3!'9-#4-,0&-,#.1,#+#3/&'#!9#8/!(-9#! #9!()-,-,#'</-./!9-(# @>#

&''()*"$, $
!"  O,-!/-9#!4#0-9#,+0-#,-'9!()-/-9#-,#?H#1)#,-8,-3-(9-,-3#4-0#a1#&#,-''!#8:#=+J,-#

3&0-#&#</&'=-9-(>#7-#(-39-#k ! 1#/-00-(-#&#0-((-#,-''!#,-8,-3-(9-,-,#!,-!/-(-#!4#
0-#$/:#,-'9!()/-(-> #

1
x2

1

k

! dx#)&,#133#!,-!/-9#<(0-,#),!.-(#.,!# x =1#9&/#x = k>#%&#3-,#'/!,9#!4#.&)<,-(#!9#

0-#$/:#,-'9!()/-(-#&''-#.J//-,#=-/-#0-99-#!,-!/-9H#3:#4&#2:#=!#

1
22

+
1
32

+!!!+
1
k2

"
1
x2

dx
1

k

# #

#
3/&'#!9#

1
12

+
1
22

+
1
32

+!!!+
1
k 2

" 1+
1
x2
dx

1

k

# H#312#3'<//-#.1,'/!,-3 #

#
$" L:, #k ! " #=!,#4&5#

#

7-9#$-9J,#!9#1+
1
x2

dx
1

!

" = 2>#C&0-(#3<22-(#!4#!,-!/-(-#9&/#,-'9!()/-(-#-,#2&(0,-#

-((#!,-!/-9#<(0-,#),!.-(H#=!,#4&# S< 2H#312#3'<//-#$-),<((-3 #
#
G-,#-,#0-9#/&99#X3(10&)X#!9#2!(#$,<'-,#XYX#&#!"#1)#XZX#&#$"H#3&0-(#0-9#-(-#,-3</9!9-9#
3'!/#$,<'-3#9&/#:#$-),<((-#0-9#!(0,->#
#



6" #

#
#

S=
! 2

6
#

&''()*"$- $
!"  %&#/!,#3#4M,-#'12$&(!3*1(-(#!4#.<('3*1(-(-# $#1)#. >#

7!#.:,#4&#

y = 5± 4! x2

y ! 5= ± 4! x2

y ! 5( )2
= 4! x2

x2 + y ! 5( )2
= 4

x2 + y ! 5( )2
= 22

#

7-99-#-,#/&'(&()-(#9&/#-(#3&,'-/#2-0#3-(9,<2#&#[FH@"#1)#,!0&<3#NH#312#3'<//-#4&3-3#
#

$" #

#
#

Volumet av omdreiningslegemet er 40! 2 #

#



6" #

#

Volumet av omdreiningslegemet er 126! 2 #

$
$
$
#


