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Grunnleggende emner

OPPGAVE 1.1 Vi skal trekke sammen uttrykkene
a) 7a+3b-5b+4c-3a+6b+5ac = 4a+4b+4c+5Sac
b) 2x2-3x3+4x+10x2-3x = =3x3+ 12x2+x
¢) Sxy+4xz-3yx+3yz—xy+xz = xy+5xz+3yz

d) A2+ AB-aB+4AB-3A? = -2A2+5AB-aB

OPPGAVE1.2 a) x+y+(x+y) =x+y+x+y = 2x+2y
b) x+y+(x—y) =x+y+x—-y = 2x
c) x+y+(—x+y) =x+y—-x+y =2y
d) x-—y-(x+y) =x-y-x-y =-2y
e) x—y—(x-y)=x-y-x+y =0
f) x—y—(-x-y)=x-y+x+y =2x

OPPGAVE1.3 Viharatx =3,y =-2,z=-1
a) Sx—3y+2z=5-3-3-(=2)+2-(-1) = 15+6-2 = 19

b) 2x—y2+37% = 2-3-(=2)2+3-(=1)3 = 6-(4)+3 - (1)
1

6-4-3=—

3-(-2)=-3-(=D- (3 (2)(1))
-6+3-(3-2) =
-74+3 =-4

¢) xy—xz—(x-yz)

d) x2+y2+72-2x-3y—-4z—(x2-2xz+3xy)

=324 (=2)2+(-1)2=-2-3-3-(=2)-4(-1)
Z(3222°3-(<1)+3-3-(<2))
9+4+1-64+6+4-(9+6-18)
18—(=3) = 1843 = 21
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OPPGAVE 1.4

OPPGAVE 1.5

OPPGAVE 1.6

a) a(a®+3a+4)-a*(a-5)
=a’+3a’+4a-a’+5a® = 8a’+4a

b) 2x—-1)(1-x) = 2x-1-2x2+x = -2x2+3x-1
o) (P-x)(y-x)=(x*=y)(x-y)

Y -xZy—xy?+ 0 - (- xy? - xPy +y7)
V3 —x2y—xy? 4+ x3 -3 + xy? + x2y - y3

a) 2abc =2-(-1)-2-(-2) = 8
4(=1)3-22-(=2)5 = 4-(=1)-4-(=32)
512

b) 4a3b2c’

¢) (8b—a)(c—3b) =[8-2

Vi skal regne ut uttrykkene

Y1, Y208 y; forx =

og ser fgrst pa y,:

X

X

-2
-1
0
1

- (-DI(=2)-3-2]
= (16+1)(-2-6) = 17-(-8) = -136
-2, -1,0,10g 2
yi = 2x+1
v, = =3x+4
y, = —-2x2+3x-4
yi=2(-2)+1 =-4+1=-3
yi=2-DH+1=-2+1=-1
=1
yi=2-1+1=2+1=3

X

X

2
-2
-1

0

2

yi=2-2+1=4+1=5
far vi disse verdiene:
V2= (3)(2)+4 = 6+4 = 10

yo = (-3)(-1)+4=3+4=7
y, =4

Yo =(3)-1+4=-3+4=1
Vo =(-3)-2+4=-6+4=-2

Sé regner vi ut verdiene for y;:

X

yi = —2(-2)2+3(-2) -

= —8—6—4 = —18

Vs = —2(=1)?43(=1) -

=-2-3-4=-9

4

4

ys = ~2(002+3(0)-4 =

vy = —2(1)243(1) - 4
=_2+3-4=23
s = —2(2)2+3(2) -4
= -8+6-4=-6

= 2.4-6-4

=-2-1-3-4

2-1+3-4

2-4+6-4



OPPGAVE 1.7

OPPGAVE 1.8

OPPGAVE 1.9

1 GRUNNLEGGENDE EMNER

Dette oppsummerer vi i tabellen:

5 v = 2x+1 y, = -3x+4 y; = —2x2+3x-4
-2 -3 10 -18
-1 -1 7 -9

0 1 4 4

1 3 1 -3

2 5 -2 -6

b)
)
d)

a)

b)

)

d)

52.5.53 = 52+1+3 = 56 = 15625
Xox2-x3 = xl+2+3 = 46

y+y +y+y? = 2y +2y?

. h3
M = ab3-2 = ab! = ab
bZ
OF-2G2-5HY _ 9-2-5ps 1141 = |5F2GHD
6FGH 6
Sabc _ 1
20abc 4

3-1.30.32 = 3-1+0+2 — 31 = 3

24.X2.2°2.X-2.2-3 = 24-2-3X2-2 = D-1X0 = 1
2
asc?
L p3ch = aSh3c=3+4-1 = aSh3c0 = aSh?
c
24g3:3?;0t;2a _ 243a1_25313_2_4u10_5 - ga—1531—3u5
t*u’3a :
_ 453w’
3ar?

Nara =-3 ,b =2 og ¢ = %,férviat

a)

3
2~(—3)2~(%) 2.9.1
2a2'C—= = = ’ = =

b* 24 16 16-8 64
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34p3 522 34.23.52.22
5a2 3a>  5-(=3)2-3-(-3)3
= _2—3+234+2—1—352—1

b)

= 213251 = 25 _ 45
2 2

OPPGAVE 1.10 Vi skal regne ut

a) (6x4)3 . (lXZ)Z _ 63()64)3 . (x2)2 _ 2333124
3 32 32

= 8-3x12+4 = 2416

b) (2a%b3c2)2 - (4c3a2b*)* = 22a8hSc-444c12a8h16
102408 +8p6+160-4+12
1024a'6h22c8

d2n+s

d(2n+5)—(n—1) = d2n+5—n+1 = dn+6
dn—l

)

d) -1 _ dn-1-Cn+5) = gn-1-2n-5 = g-n-6 = _1
dn+s - - S dree

—x+3p3x+1
e) Se=x*3e3x = §e-x+3+(Bx+1)-(2-x) - (4x-2)
62—):64)(—2

56—x+3+3x+1—2+x—4x+2

= Se—x+4

OPPGAVE 1.11 Vi skal forenkle potensene

a) xhxdx2 = x4-3+2 = i3

b) (2a)da™! _ Bg3q-1-3-1 = 8a3-1-3-1 = 842 = &
ala a?
(x)" (y)n+l
)_) x xtyn+l L os2 e yynatot-n
c = =7
" TR T Dy 4 ’
— lxn+2—n—1yn+1—l—n = ixlyo = l)C

OPPGAVE1.12 a) -6 b) 12 ¢) -100 d) 24



OPPGAVE 1.13

OPPGAVE 1.14

OPPGAVE 1.15

OPPGAVE 1.16

OPPGAVE 1.17

1 GRUNNLEGGENDE EMNER

Skriv pa standardform:
12300 = 1,23 - 10* 345,7 = 3,457 - 102
0,143 = 1,43 - 10! 0,000065 = 6,5-10-3

0,00000011 = 1,1-1077

Skriv pa vanlig form:

a)

a)
b)

)

d)

€)

)

a)

Vi skal gjgre disse uttrykkene enklere og eventuelle nevnere rasjonale.

a)
b)

)
d)

€)

2

2,0-10% = 2000 7,8 -10% = 780 000 000
1,25-10-2 = 0,0125 3,0-10- = 0,000 030

3,15-107 s b) 4,010 km
A/900 = 4/30-30 = 30

1000000 = ./1000 - 1000 = 1000

/25 _ |55 _5 _1
100 A10-10 10 2
J25-9 = J16 = JJ4-4 = 4 NB!

A/0,004  Kan ikke gjgre noen pen forenkling ( = 0,0632)

J56,25 = J15-75 =15
J100+25 = J125 = J25-5 = 255 =55

10 b) 65-4.2 ¢ 3.3 d)

!
1 6
> 9

5326 =5-2.3-6 =10/3-3-2 = 10-3./2 = 30,2
(3 = /55 =.5-5555=5-5../5=125.5
15155 155 s p

555 5

2B 12=.0232.2.3=23-2=62

30x _ 30x-430x _ 30x-.30x _ 30x

JS30x  f30x- 30x 30x
Ja>+ b2 _ Ja+bJa>+ b2 _ Ja+b)(a’+b?)
Ja+b Ja+b-Ja+b a+b

3J6-2J10 = 6-/2-3-2-5=6-2-.J15 = 12./15

11
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OPPGAVE 1.18

OPPGAVE 1.19

OPPGAVE 1.20

h)

i)

k)

D

a)
)
€)

3./8+4./18-./50 =3./2-2-2+4./3-3-2-./5-5-2
=3-22+4-3-.2-5.2
= 6.2+122-5.02 = 13.2

J5-14-35 = 5.2.7-5-7=5-72 =352

3J18-4./8+2./50 =3./3-3-2-4./2-2-2+2./5-5-
=3-3.2-4-22+2-5/2 = 9./2-8.2+ 102
= 112

Jp+1 _ (p+D)-Adp _ Jp-Jp+p _ p+ip

Jp Np - Ap P p
Ja-Jbdc _ Ja-b-b-b-c _ bjabc _ b
(Jabe)’ (Jabe)’ (Jabe)'  (Jabe)’
S
abc  ac

9x2 + 30xy + 25y? b) 9x2-30xy + 25y?
9x2-25y2 d) x*-2x2+1
x8—y8 f) 67r2—111rs+63s2

Bruk kvadratsetningene og regn ut

a)

b)

)

d)

(3a-b)? =9a*-2-3a-b+b? = 9a% - 6ab + b2
(z+x)2=(£)2+2.£.x+(z)2=£+ﬂ+z§
2 3 2 2 3 \3 4 3 9
(ab +ac)(ab—-ac) = (ab)? - (ac)? = a*b? - a?c?

(=x=2y)% = (=x)?+ 2 (=x) - (=2y) + (-2y)?
= x2+4xy+4y?

Faktoriser

e)
f)
g)

h)

i)

a)
b)

a’+4ab+4b? = a*+2-a-2b+ (2b)? = (a+2b)?
64z2 - 81g* = (82)?-(9¢)* = (82+9¢)(82-9¢q)
0,16a2-c? = (0,4a)?—c% = (0,4a+¢)(0,4a-c)

0,5:2-2x42 = = %(x274x+4) - %(xfz)z

3837515 = 363(1 —25¢2) = 3653(1 +56)(1-5¢)

a*—4a*+4a = a(a-2)>?

x2-9y2 = (x+3y)(x-3y)



OPPGAVE 1.21

OPPGAVE 1.22

OPPGAVE 1.23

OPPGAVE 1.24

OPPGAVE 1.25

1 GRUNNLEGGENDE EMNER

¢) 9p2-25r2 = Bp+5r)(3p-5r)
d) 4x*-12ax?+9a? = (2x*-3a)?

o) Le_gip = (1s+9z)(1s—9t)
a 2 2
f) 4XY2— 16XYZ + 16X22 = 4X(Y —227)°

Skriv brgkene som blandede tall.
25 145 _ 144 +1 _

a) B -3 by 143 _ - 12t
7 7 12 12 12
o 390 _ 160 g 4O _ 11 _10+1 _,1
5 50 5 5 5
Skriv de blandede tallene som brgker.
by 72251 b 03 - 147
7 7 16 16
5 101 21 _ 2571
12- = - d _ = —
o 12g=3 ) BT 3
Forkort brgkene
) 100 72-2:5-5 _ 50 py Xty _ Oy 1
6 —2-3 3 4x+4y A+ 4
o) 3a _ 3w __3
3a+5ab w(3+5b) 3+5b
d) 3a+3ab _Sa(l+b) _a+tab

3b 3D b

Gjer nevnerne rasjonale i brgkene.

15 JS3+3
2 =35 b =.f3+1
a) 7 ) 7 +
¢) Qiﬁ/—-lz = J6+1
Gjer nevnerne rasjonale.
2 __2(B-)  _2(B-2)

YV Be B (BrBodn 32
=2-(J3-42)

13
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OPPGAVE 1.26

OPPGAVE 1.27

OPPGAVE 1.28

OPPGAVE 1.29

LOSNINGSFORSLAG

S-B (BS=B5-2/1543
S+aB (5435 B) 53
_ 8- 2f _2(4- f) T

o) Mt yly _ Galx+yN(Gx+ Ay)

Nx=dy =G )
_ xfxdxry ySxrxdx Sy +y Sy
xX=y
_ X2+ yafxy+ xfxy +)?
X—=y
=)c2+yz+(x+y)A/x7y
xX=y
o L_S_1_ 21 by 345_7-37
16 6 12 16 4 6 12
c) ll+§+§=2ﬁ
3 7 35 105
Gjgr brgkuttrykkene enklere.
a) _5__§+2__5_ 3-2 2 2a _5-6+4a _ 4a-1
2a a 2a a- 2 2a 2a 2a

py X 36, 1 _Sx:5-36241 _ 25x-7I

2 5 10 10 10
5 03 4 5+43.3-4.-4_ 2 _ 1
0 242 4 _2¥3 -4t -2 1
12x  4x 3x 12x 12x 6x
2) 0 p) 10a LTx
3x 2x+y
2_y
4 ==
) 2r2+7r+3

Trekk sammen brgkene.

g 11,1 5_1-61:4,1.3 52
2 3 46 2-6 3-4 4. -2
_6-4+3-10 _ -5
B 12 12
by T42x_Tx_x:9 2x-15 Tx
5 3 45 5.9 3.15 45
_ 9x+30x-7x _ 32x

45 45



OPPGAVE 1.30

OPPGAVE 1.31

1 GRUNNLEGGENDE EMNER 15

o bya_bbiaa_b+a
a b a-b b-a ab

d) 3.4 1 _ 3~ab+4~a2_ 1-b
ab b2 a*b ab-ab b*-a® a*b-b
_3ab+4a*-b _ 4a*+3ab-b
- a*b? B a*b?

o 22 _2:(x-y) _2-(x+y)
x+y x-y  (x+y)-(x-y) (x-y)-(x+y)

_2(x=y)=2(x+y) _ 2x=2y-2x-2y
(x+y)(x-y) xt—y?
- 4y
_xz_yz
— 2 2 —

2) 2 b) 2a>+ab+b o) t d) 3(x—11)
x2-1 (a+Db)(a-b)? t+1 2(x—12)

Vi skal trekke sammen brgkene og forkorte om det er mulig.

g X4 3 - X 3 o x 3 _x=3
X - 2-x x-2 —(x-2) x-2 x-2 x-=-2

by 24l = PP T g _pitgr
@ rqe ¢-p P49 P’

c) 4 +_3___2= 4 + 3y _ZY()""I)
ity y+l yy+1) (+D-y  yy+1)
_4+3y-2y2-2y _4+y-2y?

y(y+1) ity

o Lo L1
x x2-1 x-1
=1-(x+1)(x—1)+ I-x  1-x-(x+1)

x-(x+D(x-1) (x2-1)-x (x-1)-x-(x+1)
_xX—l4+x-x2—x _ -1
x(x+1)(x-1) x(x+1)(x-1)

o) 6x? _'_6x—3_3

4x2-9 4x+6
6x2-2 L (6x=3)2x-3) 3-2(2x+3)(2x-3)

T 2x+3)(2x-3) 2 2(2x+3)(2x-3)  2(2x+3)(2x-3)

_12x2+12x2—6x—18x+9 —24x2+ 54
- 2(2x+3)(2x=3)

- 24x+63  _  -3(8x-21)
T 2(2x+3)(2x-3)  2(2x+3)(2x-3)
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p L2 .2 _ 12 2
I-x x=x2 x=x3 1-x x-(1-x) x(1+x)(1-x)
__lLx(l+x)  2-(1+x) 2
T (1-x)-x(1+x) x-(1-x)-(1+x) x(1+x)(1-x)
o x+x2-2-2x+2 _ x2—x
T ox(l+x0)(1-x)  x(1+x)(1-x)

_ x(x=1) _ =x(1-x) _ -1
Tx(l+x)(1-x)  x(1+x)(1-x) x+1

) 2 4a+10 1

& T0a-25 20a2-125  2a°+5a
_ 2 4a+10 L1

5(2a-5) 52a+5)2a-5) a(2a+5)
_2a-(2a+5)—(4a+10)-a+5(2a-5)
- 5a(2a+5)(2a-5)
_ 4a?+10a—4a%?-10a + 10a - 25
- 5a(2a+5)(2a-5)
_ 10a - 25 _ 5(2a-5)
" 5a(2a+5)(2a-5)  3a(2a+5)(2a-5)
1
T 242+ 5a
OPPGAVE1.32 ) -5 b £y ) _¢@ 4 axb
3ab x? a+1 6(x—y)

OPPGAVE 1.33  Utfgr divisjonene og gjgr svarene si enkle som mulig.
3.7 _3-8_3-2_6

a) - - = — = — = -
4 8 4.7 7 7
b) % 21 _ x-2x _ 2x2
9 2x 9:-21 189
C) Z_Z:Z_3:Z———2.6:g
3 6 3-73 =z
o 4.2 2= G-, ,

x-1 "x-1 (x=1)-2

) (1+§):(xz+5xj=%§'x(xxi5)=

2
5 ( 3,2 ):(za_Za —6a+18)
a’-9 a+3 a+3

3+2(a-3) .2a(a+3)-2a*>+6a—18

T (a+3)(a-3)" a+3

_ 2a-3 a+3

T (@+3)(a-3) 2a’+6a-2a>+6a-18
2a-3 _a+3 1

T @+3)(a-3) 6(2a-3)  6(a-3)



1 GRUNNLEGGEN

OPPGAVE 1.34  Skriv brgkene enklere.

t+2 17x

) T ® ox+s ©)
1 !

)5 © Tha D

OPPGAVE 1.35 Gjgr uttrykkene enklere.

3 17

2 3
a) WW =2 xt =

Nt
b) [az] =a’ =4 = 3a
3

O (B =

[SIE

=2 =2
2 L
O (B =@ =277 =2

1 9

OPPGAVE 1.36 a) 10-2°~11,49 b) 5-2029 33

3
d) 125-5"=202,58

OPPGAVE 1.37 Gijgr uttrykkene enklere.

12 1.2 9
12 1,2 9
2 5 275 10
b Jx-Wx2=x"x =x =X
3
2 3.2 3
3
Ax X 273 6
c) *=— S =X =x
32 2
X 3

1 11

3 2
0 Matboab _ (@b)ab _ 5570

Jab i
(ab)

SN}
N1

DE EMNER |

—(x2+y?)
x2— y2

24
2xy3

¢) 60-.3=103,92

17
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OPPGAVE 1.38 ) x = -22 b) x=_§ 5 xz_%g
d x = % e) Ingen lgsning f) kr19

OPPGAVE 1.39 Vi skal Igse annengradslikningene, merk at de ikke har fgrstegradsledd

(x-ledd)
a) x2-7=0 x = £47
b) 12x2-27 =10 12x2 = 27
xZ = 2_7 9 X = i§
12 4 2
c) %x2=3 x2=9 x =43
d) I x=5_5 Felles nevner er x(x—2)
x2-2x x-2 x

I-(x=5) - x=5-(x=2) _ 0
x(x—-2)
I-x2+5x-5x+10 =0

-x2+11 =0

x2 =11
xziJﬁ
OPPGAVE1.40 ) x, =0 og x, = —4
b) x =0 og x2=§

¢c) x=1



OPPGAVE 1.41

OPPGAVE 1.42

OPPGAVE 1.43

1 GRUNNLEGGENDE EMNER | 19

Vi finner lgsninger til likningene ved a bruke a-b-c-formelen.

a) x2-8x+12=0

Lo -(B)xf64-4-1-12 _ 8+ /16 _8+4
2 2

[\

x1=¥'=6 x2=%=2

b) x2-x-6=0

xz_(_l)imzlimzlis
2 2 2

xlzli_S=3 xzz_l_:_§=_2
2 2
¢) x2+7x+10 =0

o CDES49-4-1-10 _ -7+ /9_-7+3
2 2 2
v ==lt3_ y==l=3_ s
2 2

d) x2+2x-6 =0
x=—2iA/4—4~1~(—6)=—2im=—2iA/4-7
2 2 2

x1=—2+2—2[7=_1+[7 xz—z—Tzﬁz_l_ﬁ
a) x = Siﬁ by r,=-5 og r,=-7
¢) a= 5i4/\/577 d p =8 og p,=-12

Vi skal faktorisere uttrykkene. Vi lgser de tilsvarende likningene og bruker
formelen ax? +bx+c¢ = a(x—x;)(x—x,)

a) x2-15x+56 =0

v = 15+,/225-4-56 _ 15+1 _ 8
2 2 7

x2—15x+56 = (x=8)(x-17)
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b) s2+7s+10 =0

o CDESH9-4-1-10 _ -7+./9 _-7+3
2 2 2
51=_7+3=—2 s2=:-—7-:-—§=—5
2 2

2+ 75 +10 = (s—(=2))(s=(=5)) = (s +2)(s+5)

c) 5A2-4A-1=0

Ao 4t16-4-5-(C1) _4%6
10 10

Ay=1 A, =-

N | —

SA2_4A-1 = 5(A—1)(A+é)

d) 7-3y-4y2 =0

4y2+3y-7 = 0

_-3+.9-44 () _-3:11
8 8

y

vy, =1 y:-l—‘}:—z
: 278 4

7-3y-42 = 4=+ 1) = A-n@y e

OPPGAVE1.44 a) x, =3 og x, = -3 b) x, =0 og x, =-12
¢c) x; =1 og x,=2 d) x, =-1 og x, =-15

1 5

= —4 = —= = —=

e) x og X, 3 ) x 5

g) Ingen Igsning

OPPGAVE 1.45 To partall som kommer etter hverandre, kan vi skrive som
X og x+2
Da far vi likningen

(x)2+ (x+2)2 = 340



