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4,5!1012

900
= 45!1011

9!102
= 45

9
!1011" 2 = 5,0!109 '

&''()*"$+ $
8"90:#$&*#*#'/*;'<=*)>'"/'?&%3':-'>#:;%90?@'

−x2 − 2x + 3= ! x2 + 2x ! 3( ) = ! x ! 1( ) x +3( ) '

'

1#"A*+'0$)'%00#299*0'! x2 − 2x+ 3'*#'*+'>"#"B*)'&:3'/*+;*#';*+'<%)*'&$;*+'+*;'C?&%#'

3%++?DE'&F'! x2 ! 2x +3> 0'3*)):3'+%))>%+90*+*@'
'

−x2 − 2x + 3 > 0 når − 3 < x <1 '

&''()*"$, $

x2

x2 ! 4
+ 3

x ! 2
+ 1

x + 2
=

x2

x − 2( ) x + 2( ) +
3! x + 2( )

x− 2( ) x + 2( ) +
1! x ! 2( )
x − 2( ) x + 2( )

=
x2

x− 2( ) x + 2( ) +
3x+ 6

x − 2( ) x + 2( ) +
x ! 2

x ! 2( ) x+ 2( )
= x2 +3x +6+ x ! 2

x ! 2( ) x+ 2( )
= x2 + 4x + 4

x− 2( ) x + 2( )

=
x + 2( )2

x − 2( ) x + 2( )
= x + 2
x − 2

'
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42 !2" 3 !27
1
3 !64

"
2
3 = 22( )2

⋅2−3 ⋅ 273 ⋅ 26( )−
2
3 = 24 ⋅2−3 ⋅3⋅2

−2
3
⋅6
= 3⋅24−3−4 = 3⋅2−3 = 3

23
= 3

8
'
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G#*9"+0*+'*#')$9*B*$+0@'H*#&:3'/$')"#'&$;*+'&:3'<"#')*+-;*'I'/J#*'-#%++)$+=*E'/$)'<K2;*+'
;*)*'0#*9"+0*+'$'0:')$9*'&0:#*E'#*00/$+9)*;*'0#*9"+0*#@''

LK2;*+'*#';"' 52 ! 32 = 25 ! 9 = 16 = 4E':-'*#'3:0&0F*+;*'9"0*0'0$)'/$+9*)*+'3*;'
&0K##*)&*'v@'L:&)$--*+;*'9"0*0'/$)'<"')*+-;*'M@'
'

tanv =
4
3

'

&''()*"$/ $

lg100+ lg1+ lg 10 + lg0,001= lg102 +0+ lg10
1
2 + lg10−3 = 2+

1
2
−3=

5
2
− 6

2
= − 1

2
'

&''()*"$0 $

lg 10x !102x( ) = 6

lg 10x+2x( ) = 6

lg103x = 6
3x = 6

x = 2

'

&''()*"$1 $
"D '

kx2 +12x +9 = 0

gir

x =
−12± 122 − 4⋅k ⋅9

2⋅k

'

(F#' f	'*#'*0'A%))&0*+;$-'9/";#"0E'/$)')$9+$+-*+':/*#'<"'9%+'N+')K&+$+-@''
H*0'B*02#'"0'/$'3F'<"O'

122 ! 4"k "9= 0

144! 36k = 0

! 36k = ! 144

k = ! 144
! 36

k = 4

'
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f (x) = 4x2 +12x +9 = 4 x2 +3x +
9
4

!

"#
$

%&
= 4 x +

3
2

!
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så
f (x) = 0

gir

4 x +
3
2

!

"#
$
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2

= 0

x = '
3
2

'
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80
100

!
90

100
=

8
10

!
9

10
=

72
100

= 72%'

'
P"++&2+)$-<*0*+'A:#'"0'0:-*0'*#'$'#%0*'B*--*';"-*+*'*#'Q4'R'
'

BD H*#&:3'0:-*0'&9")'/J#*'$'#%0*'+K2"90$-'N+'"/';"-*+*E'3F';*0'*+0*+'/J#*'$'#%0*'
3"+;"-':-' ikke'$'#%0*'A#*;"-E'*))*#':3/*+;0@'L*+;*)&*+'9"+'")0&F'&9=*'>F'0:'3F0*#@'
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!
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100
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+
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!

9
10

=
8

100
+

18
100

=
26

100
= 26%'

'
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BD P*#'"0')$+="'-F#'-=*++:3'*00'>%+90'</:#'xS9::#;$+"0*+':-' yS9::#;$+"0*+'*#')$9E'
+*3)$-'>%+90*0'CST5E'ST5D@'
'
H*#&:3' 0*3>*#"0%#*+'*#'UT5'-#";*#'%0*E'/$)'-#";*&0:99*+*'/$&*'&"33*'/*#;$ '
'

VD W"#'-#";*#'V*)&$%&'#*>#*&*+0*#*&'/*;'B:9&0"/*+'C':-'-#";*#'A "<#*+<*$0'
#*>#*&*+0*#*&'/*;'B:9&0"/*+'F@'C,200*#'")0&F'%0'x':-' y	3*;'<*+<:);&/$&' C':-' FD@'
'
H"' /$)')$9+$+-*+'A:#';*+'#*00*')$+="'/J#*'F = a!C + bE';*#'a	*#'&0$-+$+-&0"))*0':-'
b	*#'9:+&0"+0)*;;*0@'
,*&0*33*#' a'/*;'<=*)>'"/'>%+90*+*'C5EM4D':-'C65EX5DO'

a = 50−32
10−0

= 18
10

= 9
5

@'

P$;*+')$+="'-F#'-=*++:3'>%+90*0'C5EM4DE'<"#'/$'"0'b = 32@'
'
Y$'<"#'AK)-*+;*'A:#3*) 'A:#'&"33*+<*+-*+'3*)):3'-#";*#'V*)&$%&':-'-#";*#'
A"<#*+<*$0O'

F =
9
5
C +32'

'

;D 
9
5

!100+32 = 9!20+32 =180+32 = 212E'&:3'&9%))*'/$&*&'

&''()*"$%% $

"D 6D' 48 = 16⋅3 = 16 ⋅ 3 = 4 3E'&:3'&9%))*'/$&*&'
'

4D' 75 = 25!3 = 25! 3 = 5 3E'&:3'&9%))*'/$&*&'
'

BD Z'*+'?M5SI5 S75S0#*9"+0?'/$)'9:#0*&0*'9"0*0'/J#*'<")/>"#0*+'&F')"+-'&:3'
<2>:0*+%&*+@'H*+'9:#0*&0*'9"0*0*+':-'<2>:0*+%&*+';"++*#'*+'/$+9*)'>F'60¡ @''
H"'/$)'A:#<:);*0'3*)):3'<:&)$--*+;*'9"0*0'0$)'/$+9*)*+'>F' 60¡ ':-'<2>:0 *+%&*+'

/J#*'
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2
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'
P9$&&*O'

'
'
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BC = 75( )2 + 48( )2 ! 2 " 75 " 48 "cos60°

= 75+ 48 ! 2 "5 3 "4 3 "
1
2

= 123 ! 5"4 "3

= 123 ! 60

= 63

= 9 "7

= 9 " 7

= 3 7

'
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8!2 3!sin120¡
2

=12

gir

sin120¡ =
12!2

8!2 3
=

3

2 3
=

3! 3

2! 3! 3
=

3! 3
2!3

=
3

2

'

P:3'&9%))*'/$&*&'

&''()*"$%, $
8$-%#*+'9"+';*)*&'$++'$'AK)-*+;*'*)*3*+0*#O'

¥ ['"/'*+'&$#9*)'3*;'#";$%&'M a'
¥ G:')$+=*&0299*#'3*;')*+-;*#'4 a':-'M a'
¥ L2>:0*+%&*+'$'*+'0#*9"+0'3*;'9"0*0*#'&:3'<"#')*+-;*'M a':-'T a'

'
3!2π !3a

4
+ 2a+3a+ 3a( )2

+ 4a( )2
= 18! !a

4
+5a+ 9a2 +16a2

=
9π ⋅a

2
+5a+ 25a2

= 9! !a
2

+5a+5a

=
9! !a

2
+10a

=
9! ⋅a+ 20a

2

=
9π + 20( )a

2

'

Omkretsen er 
9! + 20( )a

2
'*/0@'

9!
2
a +10a '
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H*00*'>"&&*#'9%+'3*;'-#"A']@'
'
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'
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'
H*+'3:3*+0"+*'/*9&0A"#0*+'0$)'L':-' N'+F#'x = 8 '*#'<*+<:);&/$&'
5E4Q'-#";*#'V*)&$%&'>*#'0$3*':-'U5E6_'-#";*#'V*)&$%&'>*#'0$3*@''
'
P/"#*+*'A:#0*))*#'"0'0*3>*#"0%#*+'&0$-*#'3*;'5E4Q'-#";*#'V*)&$%&'/*;'W$+;*&+*&'
9):99"'5_@55E'3*+&';*+'&2+9*#'3*;'5E6_'-#";*#'V*)&$%&'/*;'(:#;9">>'9)@5_@55@'
'

VD '

'
'
`):99"'64@55'*#'0*3>*#"0%#A:#&9=*))*+'3*)):3'W$+;*&+*&':-'(:#;9">>'V"@_¡^'
'

;D W"#'A%+9&=:+*+'d'B*&9#$/*';$AA*#"+&*+'$'0*3>*#"0%#*+'/*;'W$+;*&+*&':-'
0*3>*#"0%#*+'/*;'(:#;9">>@'G*-+*#'-#"A*+'0$)'d':-'A$++*#'0:>>%+90*0'/*;'<=*)>'
"/'9+">>*+'?*9&0#*3")>%+90?@'
'

'
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'
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P Sorterer aluminiumsformer( ) = 365
1000

= 36,5
100

= 36,5%'

'
VD '

P Under 30 Œr | Sorterer aluminiumsformer( ) =
35
365

=
7
73

≈ 0,096 = 9,6%'

'

&''()*"$, $
"D a'*#'&0$-+$+-&0"))*0'0$)';*+')$+*J#*'A%+9&=:+*+@''

a = ! y
! x

= CD
AD

= CD
1

=CD E'&F'CD = aE'&:3'&9%))*'/$&*&'

'
BD ! ADC ':-' ! ABC '*#'B*--*'#*00/$+9)*;*'0#*9"+0*#':-';*'<"#' ! C 'A*))*&E'&F'

! ADC ':-' ! ABC '*#'A:#3)$9*@'
'
! BDA':-' ! ABC '*#'B*--*'#*00/$+9)*;* '0#*9"+0*#':-';*'<"#' ∠B'A*))*&E'&F''
! BDA':-' ! ABC '*#'A:#3)$9*@'
'
P$;*+'! ADC ':-' ! BDA'B*--*'*#'A:#3)$9*'3*;' ! ABC E'3F';*':-&F'/J#*'
A:#3)$9*'3*;'</*#"+;#*@ '
'
! ADC ':-' ! BDA'*#'A:#3)$9*E'&:3'&9%))*'A:#9)"#*&'
'
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BD
AD

=
AD
CD

⇒ BD =
AD
CD

⋅AD =
1
a
⋅1=

1
a

E'&:3'&9%))*'/$&*&'

'
;D '

8:#3)$9<*0*+'/$'A:#9)"#*#'$'BD'-=*);*#'-*+*#*)0'+F#'*+'#*00/$+9)*0'0#*9"+0';*)*&'$'0:'
"/'*+'+:#3")'A#"';*+'#*00*'/$+9*)*+'+*;'>F'<2>:0*+%&*+@'
a*&%)0"0*+*'A#"';*'A:##$-*';*):>>-"/*+*'-$#'"0'&0$-+$+-&0"))*0'0$)'f'*#'aE'3*+&'

&0$-+$+-&0"))*0'0$)'g'*#' !
1
a

@''H*00*'/$)'-=*);*'-*+*#*)0'A:#'0:')$+*J#*'A%+9&=:+*#'

&:3'&0F#'/$+9*)#*00'>F'</*#"+;#*@''
'
H"'/$)'>#:;%90*0'"/'&0$-+$+-&0"))*+*'B)$O'

− 1
a
⋅a = −1'

P:3'&9%))*'/$&*&'
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'
'

A = ! 2 2,0( )  , B = 0,0( )  og C = !
2 6

3
,
32 6

9

"

#
$

%

&
'

'

'
BD '

'

A! ABC = 64 3
9

'
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VD '

'
'

Forholdet mellom arealet av ! ABD og ! ABC  er 
3 3

2
'

$
'


