
2 1 2 1 . a ) 2.28=1

mi

!

÷

!

b) 3.4?

2 1 2 3 . a) 3× - 1 2 = 1 4 ⇒ ×

i : : ÷ : i ÷4 5 - 1 8 = 4 + × ⇒ ×



2 1 2 4 .

a )

!

b ?

b) d) 4¥

"::÷:i÷
÷

!

2 1 2 6 .
a ) ¥- f = 4

"!

5

= ±

b) C9À

!

g

2

=
27×-2



"

""!!" !!!!!

b) i . I I . i ⇒ 6 - × : c ⇒

!

d) 3" = 3.3?" ⇒ × = 301

2 1 28 .

# !

z×ab
=
¥

-

2 1 44 . a l × - 1 1 2 = 9 ⇒

!

b) 2 X = - 1 4 ⇒ X

c ) X - 6 = - 5 ⇒

!

t . l t / = 5 = S X - -



2 145 .

c)
20.105=2.1-06

! !

b) 9.10" d) 50.10-2=5.10-1

2 1 46 . a ) 3;f

!

=3

!

b ) 10.108

→
=

!

?

" ;j%=

!

d) 7.108

! ! !!



3. = 3
I ÷ 3

30=1
c) ÷ }

3-'=} I ÷ 3
2 1 4 7 .

30=1
3-E t t ÷ }

a.ua#j.i='g-m

2 1 48 . 0.0163.5.020-10" =

!

r

-

2149. a) 0 . 5 A =
0.5-4.106=2.1-06

blah-14.wi.LI#-
44a--4-4.106=16.106



2 1 50 .
a) j " . I-2=3. I ' = I

-

b) 5-1-1.40" =

!

=

¥5

"!!"!!!!!!!!!

2 1 5 1 . a ) 2 + 3 + 4 + 5 = 1 4

4 I t f - f -- 4 f

! "



2 1 52 . 5"-"= 5-? ⇒ 2 - 3 × = - 2 ⇒ + =}
-

2153.
a ) ab

: ÷ "b ) 5a

!

a "7 = 5 % 2 .

!

=

!

2 1 54 . a l 50.5* = 5×+0=5" ⇒ 50=1

b) 5 ! 5-
*

= 5×-150=1 ⇒ 5-I-



2164. xmj .FM/xmj=xm" ⇒

m + n = m i n

A : E t 2 f- E . 2

B : 1-11 f- 1 . I

c : f -

Ett.tt/D:2t2--2#

2 1 6 5 .

a)lxyj-xy.xy.li/-xy.xy=x5.y5=s-
Ja,detstammer.-|

b ) 43.23 = (4 .2)3=83



2166. a ) 6×+3=62 ⇒ × - 1 3 = 2 ⇒

! !

""i"""

"!

2 1 6 7. a) ¥, = I b)

"

=

!

c)

I
-

2 1 68 . a ) Rätt. #= 3-4

b) F e l . 4.5=15"

4 Rät t . 3%43×0=11-3--41 -d) F e l . 2.23=2":(ij.ci#43



2169. a ) 59=25"

5a=5%⇒a=§⇒ah

!

b) 1¥17 IET = ¥

"

=

" "

=

(5¥

2 1 7 0 .
224=12416--166

318--13316--27"

415 =
43.412=14")". 1446=12.1614-326

54166C 276L 326 ⇒

56C 224cg", 415

-



2 1 7 1 . a)
62N= (641N =

361N
-

b) EN=
'"=3z

!

4
36100>321N ⇒ j o o÷ .

2 1 7 1 ,
a , F -- I i i --8"} ⇒ i " > ö

I I . (3)
' " = gin

-

b) low = (104" = too" 2
|
⇒ i "> iso

4180=143)" = by"-



2215. a ) VIONT =
(1041"

= 10?

!

b) VO.SI = (0.97"=

c ) t f = f . I

d) VIGET = (boy". b o

e ) vo.ot-co.it"

!!

H f Ä = ¥

2 2 l b . × ? 4 5

!

×

× = I , 45"

3 x = 3 . 4 É

! !



2 2 1 7 . a) 1 0 . 7 - 4 . 9 = 7 0 - 3 6 =

by4.5-3.li#4 0 . 0 1 . 0 .0 9 = 0.09152=9.

!

d) V26-V92#= ✓26--10--156=4

2218. a) y-11=1-7

YF8 ,Y

b) y-2=-14

y i

! !



2219. a ) 54=5-3 ⇒ 2 x = - 3 ⇒ × =-§
-

b) V2500.nl/8-T-= × "

✓2507.4 = × "

5 0 . 2 = X2

X =

b) 12×-12=500
5

4 × 1 5 N - 5

X ' = 1 2 5 5

× ! 5? 5 = 5 4

× = ± 5

!

¥



g-"+4=52

×
×

×
×

← 3,4

×
4.106.25-10-7

×

×
×

10?5

×
×

µ - [ 9 =

×
f e l4-3)

×

×

×
É

"

Ett--I I .
i



2 2 3 2 . J a , ekva t ionen s a k n a r r e e l l lösning

! ! !❤

2233. 2 5 0 N . Å = 7 3 0 0 0

Ü=¥⇒x=¥Ü=tHs⇒

! !

2 2 3 4 . a ) k

!

o

= zo"} zo"

Exponenten Ya ä r större än 4 }

b)

! !

Exponentenbärstörneän



2235 . a) × ? 6 4 ⇒ × =-164":

!

b) X?

!

6 4

⇒ ×--6443=4

c ) × ? 3 6 ⇒ × - _ ± 36

"

± 6

-

2236 . a ) a"? 5 ⇒ a=É=z5
b ) a"=3 ⇒ a --32=9

c) ä k t a ⇒ a --too?

!

- d) å = I b ⇒ a -- f l ä t a t 4



2 2 3 7. 2 0 0 . X5= 1 0 0

x '=L

* = ( f )"a . 0 .8 7 ⇒

koffeinmängdenminskarm-

Z ?38.

aÉe⇒×=E⇐""

! !

b ) × ? 2 ⇒ ×--24%1.26 ⇒ 2 6 . 0 %

2 2 3 9 . a ) + =
174/3=43.71

b ) × =
125/3=62.90

-



2 2 4 0 . a) 490000. [ = 3 7 0 0 0 0

× =

%

VI I = 0.869 ⇒

13% värdeminskningfår

b)49ooN

!! !

r

224 1 . a )
843--18443=64"?

= L

b)
274/3=(271/3)"

= 34=81

-



2 2 4 2 . a ) V L = 275=359 = 53. G = 353 = H L

b) V L = 415 = 5.9L =5[9

!

=

59 = 3 = H L

5 5 5 5

c) H L = LE = 5€ = 3€ =
0.755 = V L

µ a . q q . z q . q . q q . q . u a
|

-

2 2 4 3 .
a) × =

163/2=(164213--114)?
=±

b) ×"? 5 ⇒ × =
54?

= 2 . 9 L

c ) × = I

#

= 2 . 2 6

s-xn.ci/T--7x=2fIn.3I.a-d)



2251. a) Ö s t

b) 2""

c) 2"-1=0.5106

2"-'= 2-t.io"

z". 2-t . j l . IO "

n : 2 0 (utan kunskap o m logaritmer

! ! "



2 2 5 2 . a ) X I X - 1 6

b) Geogebra: So lveCx?#b ) ⇒

! !

2 2 5 3 . ×?

"

=

z

+ = I "

#

a . I . z z ⇒

värdeökningen
2 2 5 4 . 4 (L i ka många s o m gradtalet på ekvationen)



2255. ( X-1 ) (×-13) =XZtaxtt.AZ#----x-ax--a=a=--

2315. a ) 11.9 =

& !

b) bredden = H t x

c)
À--99-11×+9×+199-ex-×?i

#

÷

!



23lb. a l y'-ly-Y-12 = y74yt3y-112

1 0 Y = - 1 0

!

b) × ? 6× - × - 1 6 = 12-14×+3×-1×2-5k

- 9 k = 6

! !

2 3 1 7 . a) H o n h a rglömt a t t byta t e c ke n n ä r 1d e t s t å r m i n u s framför parantesen.

b) 5×-1×+311×+21=5×-1×42×-13#b) =

= 5 X - X 1 - 5 × - 6 = - À - 6

-



23 18 . a) 5×431×2-3×+5×-15) =
= 5×43×46× - 45=8×46× - 45

b13X.lt/tb-8x?
4x#---3x-8×-6+8×2=8×2-5×-6

2319. a) 75-125+2a b = 95-2a

!

b) 6 k t Xy-134×-4×4-4×44×4+6×

"""""""""

! !

d)atl.5ba-ab-a-o.5ab-
e18-2ab-3b-3ab.uab - 3 b - 1 8



2320 . X2-+( × - 3 ) - × = 2 X

a ) V L = 52-515-3)-5=25-10-5--10
H L = 2 . 5 = 1 0

qq.mx?
yz+q.x..z+=q#-/

232 1 . a ) E- ¥+y =

4 EYE-13ft} = ×↳q

!!



2 3 2 2 . a ) l a t b ) l a t b) =

&

Z a b - 1 5

a b

"

! "

1 -
2 ? ? ? .

a ) 312×4-1¥-2¥-f)=-2K¥-16

&

1-

×

b) ¥-¥-74¥

! ! !!



2324.ee/ad-ab-bd-bZ-dt-bd=bL-
d-ab-tadb1adtbd-d2-ab-
bZtbd=2bd-alstad-5-

d ?

2 3 2 5 . × ? # + a ) ( x - a )

F - h a r

a = o ⇒ N #

2 3 2 6 . ( X-1 )laxhtbxtcl-axstbxtcx.at?bx-c--
=ax3+(b-a)x2tCc-b)× - c ⇒

a = l , b

!

#



2 3 4 1 . A : - 2 a - 1 1 0 6

B:bb-2a=-

!

}t

!

C : - 2 a - 1 1 0 k

D : - 2 a - 1 1 0 6

2342.
a )

"!

=

§

b)

!

=

"

= -I

yll-52343.tt:
¥4 c : 4¥=

!

B :

!

f -_ D a

!

H ä

!



2344. a) 18%-3. 6a

b) a q a

!

=

!

4

" !

=

!

4 b l a a

!

b I = a

!

b-

2345.is/f=3L-a4=3aZ-3-5--a?aI#

2346. a ) 5 x

!

x y ) c) 9xy(2

b12

!

d12ab l 2 t4

!



2347. a ) a l a - b ) - 2 a ( a -b ) = ( a -b ) l a - 2 a ) =

• ( a -b ) ( I - 2 ) =alb-atb.ae?-6a2-a'-a--2a'-6a-
a=a(2a-6a-D

-

2348. a ) 10.2.tt/5-2?-21=-4o-l2O-=lzb0-=8
2 . 2 . f-2) 1 - 3 .f-2)- z - 8 - 1 2

b) I o a b t l 5 a

!

=

! !

= 2 - 1 3 A = 2 + 3 . 2 = 8
5-a b -

2 a b t 3 #



2349. 4×112--1×+61=2×+6-X-6 = × #

÷
2350 . J a , d e t stämmer t y ⇒ =

"!

= -

I

-

235 1 . 5612A?-5b )
= 5a(2aI5

!

b

!

ä - b l e a t - 5 4
=-5¥

-



Aktivitet-Förenklameddig-itaterktyg

-



2 .

-



-
4 .

-



5 .

-



2364. a ) 4=25×+800

b )
¥-25.26-1800

= 650+800=1450 k r

1450 a l b o v ⇒ Man s k a välja A n n a s

c )25Xt800-l.GOV#-
x--8I.--32st-

2 3 6 5 . a ) S = atta-11ft@+ 2 ) = 3A-13

b) S = ( a - 1 1 t a + ( a t h =3 I

c13at3=99⇒a=32⇒Talenä

! !



2 3 6 6 . V, = I

!

=

9 0 km/h

4 = I I I = %

!

5

= bf

!

=

1 2 .9 = 108km/h

Medelhastigheten måste ö k a vz-v. = 18km/h
-



2 3 6 7. a)
µ =

18.201-32.30

¥
= Nr2t

!

= p

b)
my = M

!

¥m a

=

38115+301-15--55=2-9.5p
3 0

c ) A n t a l e t l i k a ⇒ a : b

M-eb.mjfbb.tn#blma-
msS=ma-Ib-y=/Zb



2368. I : k = kostnaden per månad

I : k = kostnaden per förbrukad kub ikmeter.

!

a) b -- ✓ ⇒

a .=

"!

=
150 månader = l2.5a

!

b) a v

⇒

!!

I

g
⇒

I

÷

"

⇒÷

!

À

!

÷



2379 . a) y=2× z

!

=

!

4 y = ¥10 = ¥-2"i: i÷÷
b) × = y - 6 ⇒ 2 X = 2 y - 1 2 ⇒ 2×+4=3×-12

-

2381. a l Rtr-_¥ ⇒ r = ¥-R

b) K i b = 1 5D - 1 5 2 = > D = l5D¥

!

#



2382 . a ) X ( s t a ) = 1 2 0 ⇒ X=f

4×lta)=lo⇒x

!

4× 14 1 -4=25 ⇒ × = I I I

2383 . a) hfat-3RI.DZ ⇒ h .

!

b) rfF-mgt-mvZ-
RF-rmg.mu?

! !

mlvkrg)=rF ⇒ m :

!



2384.

a) a-ebtdtftgn.rs-21-5-12=8
-

.b) D= c - e -_ a - b - f -g=4-2-0+6=8

c) f --e-g--c-d-g-- a - b - d -g = 3 - 2 - d - 1 1 = 2 - d

÷i÷÷:÷
2 1 1 = - 1 0 ⇒ × = - 5

7 = 2 0 - × = 20 - f -5 1 = 2 5

! " !!



!

=

!

×
×

×

× 15×4=15¥

×

×

×

×

× ×

- p i p = - 6 - 1 Et t

×
×



2 4 1 3 .
a ) 57.5kg = 57.5.IO?g=5.t5-g

b) 25000 kWh = 25007000Wh = 2 .5.107Wh

U45Mg=45töbg=4

!!

d) 200mg = 200.li?g--2

!

g

24 14 .

atz.8-lo-s-m-2.8.IO?
mm=0I8-f

b) 2 . 8 . 10-5m = 2 8 . 1Öbm = 28µm



24 1 5 . 8 T w h

#

= "=0.8.to?=8oost1O.#

2 4 1 6 . 1 0 0 k m 0 . 2 h -÷i÷÷
÷

× - 1 4

" a . a ,

!! !

"

b) 21×-1)-121×-147=34

2 × - 2 1 - 2 × + 8 = 3 4

4 × = 2 8



2428.tt:1?a+zb--.a43-

¥ :
2429. A = 2S2a}

!

=

2 . r z . b a ? = 4 a Z

-

2 4 3 0 . a ) X = 4¥-140=215-140 =

b) H u r lång ä r ko r ts idan o m långsidan

ä r l 4 o

!

|



2 4 3 1 . b

!

l h"

!!

y

= 2-152=0.4 = 4 0% m i n d r e

-

2 4 3 2 . (X-1511×-37

! "

= 2

!

×42×-zy7l→g

!

/



2 4 3 3 . a ) T r ?

"

= YI ← 0.785 = 78.54oz

ä r ?b) "Ä-N

!

=

! !

= E- 5 ¥

!

_

a -- TR ? ⇒ R = (q)"

2434 . a ) T . F I = I T .

"!

}?

= I T . £ a

1001T =F

!

b) T I I I T

&"!

=

I . É =Å

aa-äfka-H¥f

!

Faf¥÷

!

¥



2444. v.IE?ya=tTI4yaI.4a=lbIa

"

!

÷À

!!

÷

2446.v.IR?h=7h=Ir-z=f.I.zjz--l#



2 4 4 7 . a l TÜr

""!

=

!

=3

= 3N

b) 4Tl}

!

_41¥

¥ 3
= 2

!

=

2 6 = 2 6 0 0 %

!

2448. a ) h ä r ? r t ¥53= 10¥? SIR?

b) V = är?htTrg

!

=

4

!

h-



2449.
a ,

4 T r ?

÷:÷"

!

b) Trg

!

t

!

=

¥
-

c) Tr?g

!

=

I



÷

z
!

É

g
)
I talföljd.

2508. a ) 1 2 S t 4 1 0

5 1 2

b) 2 h - 1 2

n r u t o r v i t a r u t o r

" "

3 3 0 1 2

2509 . a ) (h-13) (h-12)
n - - 1 0 ⇒ 1 3 . 1 2 =

b) (ntl) .n=n

4 l i t u = 2 4 0 ⇒ n = - I I ,

#"!

=

!

=

1 5

d) A- = I n t 3 ) (n-12)-(ritt).tn ==n45nt6-W-n=4n

!



25 1 0 . 7, 1 2 , 1 7 , 2 2 , . . .

E T T

! !

- - -

1 - 1 1 - 1 - 1 1 - 1 - 1 - 1

n tvätt när

1 1 1

2 4 3

3 9 5

4 16 7

2 5 1 1 . y = n ?

X = 2 N - I ⇒ n=X¥

y=CXt

!

-



2 5 2 0 . a ) 1 0 0 . 2 . 5 . 0 . 4 = 1 0 0 . I = 1 0 0

b) X . 2 . 5 . 0 . 4 = X . I = X-

252 1 . 0 . 0 5 A = 0 . 0 2 5 L

¥ =

"!

5=2

L i g a , µ , är dubbelt så s t o r g .m a n a m a , |
EX . v 40.000kr k o n t r a s o o o o k r

-



!!

tip

(ski l lnaden m e l l a n t v å

på v a r a n d r a följande t a l
ä r kons tan t )

2 5 2 2 . a ) 52,65

b) 7 N - 1 2 3

2 5 2 3 . a ) 2 + 1 0 1 - 1 8 = 3 0
4 - 1 1 0 + 1 6 = 3 0

9 + 1 0 + 1 1 = 3 0

#

3 + 1 0 1 - 1 7 = 3 0

b ) S a m m a s u m m a

C) 1 0 + 1 8 - 1 2 6 = 5 4

1 2 + 1 8 - 1 2 4 = 5 4

1 1 1 - 1 8+25254

17-118-119=54

d ) × - 8 - 1 × - 1 × + 8 = 3 ×

×-6-1×-1×+6=311

× - 7 - 1 × - 1 × - 1 7 = 3 ×

× - I - 1× - 1× - 1 1 = 3 1 1

e l s u m n . a m # = 9 X



2 5 2 4 . a) 2 1 - 1 2 = 9

3 2 - 2 3 = 9 7 2 - 2 7 = 4 5

5 4 - 4 5 = 9

" - " 8 = 6 ?

S u mm a n ä r d e l b a r m e d 9 .

b) 9 1 = 1 0 . 9 + 1

7 2 = 1 0 . 7 - 1 2

ab-alo.atb-lab-ba-
loatb-
llob.to/--9a-9b=9(
a-b) #



n s

"
1 2

] 24

2 5 2 5 .

a) 2 n (n-11) = 2nL

A n t a l e t hor i son te l l a r a d e r ä r a t t .

A n t a l e t hor i son te l l a s t i c k o r ä r n I n t l )
A n t a l e t v e r t i k a l a s t i c k o r ä r l i k a många
s o m a n t a l e t h o r i s o n t e l l a ⇒ Zu l u - 1 1 ) .

b) n → n + I ⇒

2 (n-111 (n-11-11) = ( a n t 2 ) ( n - 1 2 ) =

= 2

! !



2 5 2 6 . a) 1 0 . 1 2 = 1 2 0

I I . 11 = 1 2 1

b) X - t , X , X- 1 1

(X-111×+17=+2-1 #

c ) 1 0 . 1 4 = 1 4 0 1 0 . 1 6 = 1 6 0

1 2 . 1 2 = 1 4 4 1 3 . 1 3 = 1 69I d) X - d , X , X t d

( X- d ) l x t d l - X Z . D Z #


