
2 1 1 3 . a ) M

!

b)

mtlym-l-
mtmtl-3mzyq.x.a-
negp-2115.lt/
t6tzyty#=Xty-18
-



2 1 1 6 . a l 3 -f-2 ) = I

b ) 3 . f-2) + f-2 )' = - 6 -1 4 =

"

" "

i

! !

d) C-213+4.3=-8-112=4

-

2 1 1 7 . a) Loppets kvarvarande längd från s t a r t

b) Dengenomsnittligahastigh-tik.

490-Hi5=35

!

-



2 1 1 9 . a ) Ettjännuth-tal"i÷÷÷÷

!

2 1 2 0 . a) 2×+12=391-42-77--44



2 1 2 1 . h a

⇒ a -- 4 N - 3

# !



" 2 2 .
a) 2 0 - 1 3 . 5 T (förutsatt rumstemp--20°C)

"ii

!!

i

! !

2124. a) 5 5 S E 3 0

55 t

!

1 . 5 ,
5 7 3 0

b) C 5 5 - t o . F I

5

! !

3 i

! !



2125.li?y2--XC-F--2=I=I

2 1 2 6 . 4 4 = 9 9 6

4 i n = 100

4 n - 4 m = 9 9

! !

2 142 . a) 7Xty-2×2-5-2y-1×2=-Àt7x-Y-5

bI-377.3-fD-5=-9t21t

!

#



"

! ! !!

2144. a) - 3 A - 1 0 . 9 d B

2 1 45 . ptq-Cp-q)=2q
-



2146. a ) 2 . (X-1581-26.50)-1 X - 1 5 8 1 - 2 X =

= 5 × t 2 2 7 _

b) 5 × - 1 2 2 7 = 6 8 4 . 5

x = 6 8 4

!

É

!

2 147. Föreukla8X-C3x

!

-



2148. a) 5abt3ab-7ab-9at-3a
b-e-3ab-3ab-9a-l.at

b )5XY-3XZ-3ylt-5
.xy-e.IO/Y-3X2--
2l492at22at5

6 2 a

2a-141 -



2 1 5 0 . a) 3×

!

+34 ¥

=#+ Y

b ) 31¥ +

$

+
E = E t # + t-

2 1 5 1 .
6at2b-17

3b-17
b - 3A-16 99 - 2 b - 6

b -a t t I la-2b-11- 1



2 1 5 2 . (€+13-51.2-X = × - 1 2 6 - t o - × = 1 6-

2 1 5 3 . a ) X"(}f?

!

=#=L

bIVäqfa

!

=

!



2 1 5 4 .

a-bab-a.EE#

2155?B_=HBT

!

=

BEI> B - ⇒
2 B + I B t I

! !



2 1 7 0 .

É
2 1 7 1 . a ) ×Hz

!

=

X I I =

! !

b1

!!

=4À8×z

!

=2×

! !



2 1 7 2 . a) (X-1311×-111=+74×+3

b) (×-1811×-10) = F - 2 × - 8 0413Xt2112X-31-6X-5.tn
#"

2 1 73 .
a ) 27×-45×2-24×-148×2--3Ü

b) t a b - 7ab t l o a b -1 5 a . b a = l7äb-22a

c ) X I 5×4-3×3-×5=5×4-
3×32d14xt-4ytyq-YX.lt#



2 1 74 . 2×+4-21×-41=2×+4-2×+4=31

!

2175-
A = +1×+31-1

!

= Åt

• +

ba-5b
- b b

19A-4

!

I

2 a

- 4



" "
"

" $

" " " " " " " "

|5

! !

a

2 1 78 . a) 2Åy4loÅ-3yb_!5É

b) } (54A"-27A"b5-Isa"b3tqb8) =

= Isa"-9äb5-6ä%?-1368

u É

" !

= 15J-4×2+17×4 t f X t 6 y

d) ¥

!

É ¥ ¥

!

¥

!



2 1 7 9 . V L = h i t 2 m m t m ? _ ( n ? 2 m m + m ) ==n42mntm-nZt2ma-m?
=4mn=HL

!!

b - a b - 2 a b - b I 3 ä b2 a b =

!

a

!

2 1 8 1 . a ) 14-122=36

1 5 + 2 1 = 3 6

b) 9 + 1 7 = 2 6

101-16 = 2 6

c) m m - 1 1

m - 1 7 m i g
⇒

m + (m-181 = 2 m t f

m.ymq.zm.
gqa.az#|



2 19 1 . a ) b (a

b) b ( c

c ) b l i -1A )

"

! ! !!

2193.cn/aclAt-b)6abl4a-
t3b)



2194. a ) 1012-1×1

mba.TT#cI3oab(2a-3b)

2195.

4 A

Z a t a ?- 1



2196. a l 2aqqI

!

=

8a¥

!

b) 2aqao.IE/-=

$ !

-

2 197.

a ) m t l m - D - c m t c . l i 3 M - 1 3 = 3 ( i n t e ) #|
b) ( 2M t 1 ) + ( a n t i ) = 2 M t 2N-12=2(min-11)#

-



2198. a ) (4-× )H t 5 1

b) b t Ü ) = b l i -1b) ( a - b )

-

2199.tk:3/It3t-3Y=3llt3t9)=I3.3h--
HL#-/

2 4 4 . a ) 5 5 ä r a n t a l e t l i t e r från s t a r t

"o.ts.la#tierpernilb-
I55-0.78s=Iz--F

0 . 7 8 s =

!

s =

"

⇒

!



2 2 1 5 . 5 A = 38-f- 12)

a . = 1 0

- 1 2 + 3 . 1 0 = 1 8

-

22 1 6 . A : f -D?-2.f -1) - 3 = I - 1 2 - 3 = 0

I.32-2.3-3r-9-6.es
#ZZl7.VL=S+fj9--9

= 3 1 - 9 = 2 2ttl-7.IT/=zl+/=zzVL=.HL#-|



2 2 1 8 . J a . Hedvig h a r rä t t .

i÷÷
! !

2 2 1 9 . 3 × + 3 = 1 5

mo.al8j

!

_Z-

!

b) prövning ger X--243



2 2 2 1 . a )

!

b )

!

c)

!

d )

!

2 2 2 2 . d ) 4=10-X = 1 0 - 7 = 2

!! !!

c ) oändligt många lösningar



2 2 2 3 . a ) X - 1 1 = X - 2

m y

! !

2 2 2 4 . joo. 342=4".(2.3142

in .# i i . i . ¥
44=2/00-42

4" = 258

44=659

44=429

h = -



2235 . a ) 9011=1000-100

b) 8""?×=g7

3 t 3 x = 7

+ =

!

t÷÷2 2 3 6 . a ) 6×4 12×--6×2+6

1 2 × = 6

x=

b) by-131/2-2-y=2yt3y2

3 1 1=2



2 2 3 7 .

a) 3×+97=28× - 9 1 - 1 8×+6

7-× = 1 8 2

X=26-

b) Hy-108-184=31+66+45-y
311=-219

y=-

c ) 352--1287-168=362--54-3.71-516

3 0 7 = 6 3 0

! !



2238 . 1 . Ställ upp e k va t i o n e n och
lös u t paranteserna.

2 . S u mm e r a × - t e r m e r n a o c h

ko n s t a n t - t e rm e r n a på varje s i d a .

3 . Subt rahera bägge l ede r m e d I X .

4 . subtrahera bägge leden m e d 7 .- 15 . D i v i d e r a bägge leden m e d 4 .



2 2 3 9 . a ) Mafia.

b) Ham i d glömmer multiplicera i n
5 :a n i parantesens bägge t e r m e r .

c) Johanna glömmer växla tecken på 7 :a n-



2240. a) 2×j

!

=

3×-

!

2 × + 3 = 3 × - 6

×

b) ¥-12=1--4

2 Y

!

6 = 3 Y

!

6 6

24+12=31-24

! !

224 1 . a ) × ( a - 1 ) = b-11

o c h för a l l a a

! " ! "!!

× =



2246 . a l a - 3.jp#=ls
b) ungefär h u r många äpplen s o m

motsvaras a v v i k t e n 3.468kg

-

2247. a ) 3Z

!

=

"

b) 2.491L =

!

3 2 - + 2 = 5 8 × - 1 3 = 5

4 21-102=22 d) bÉ=2

!

1 2 1 5

! ! !

2 1 - 2 0 5 = 2 2 6 K = 2 0 × - 7



2248. a ) 1 3 8 + 8 7 = 1 6 2

2- = 3

b ) 1 7 - 3 o a . a z

a -_ I
-

2249 . 1 0 .

!

=

1 0 ⇒

!

=

I ⇒ × : X - 1 1

Ekvationen s a k n a r lösning.
-



2 2 5 0 . a) 7-×--41×-3) c ) 312×+1)-212×-141=24

7-+ = - 4 × - 1 2 6 × - 1 3 - 4 × - 8 = 2 4

+ =-¥:

!

2 X

!

2 9

×= I z
b) 312×+1)-41×+31=24

6×-13-4×-12=24 d)
4×+12=-51×-13)

2 X = 3 3 4 × + 1 2 = 5 × + 1 5

× = 3€ ( * = - 3 ) Fa l s k lösning

- E k

!

n ä g



2 2 5 1 . a ) 2 × - 5 = 9 b ) X - 1 6 = 2 ×

! !

c ) 2 4 + 9 = 2 7 . d) 4 + 2 1 1 = 1 + 3

7=31 s a k n a r lösning#ofalsklösning)

-

2 2 5 2 . a ) §=} ⇒

BC:X--bomb)
¥ = § ⇒ DF=y=

"

cm

-



d) 1800-125.5.28 = X . 2 8

* = I

! !

2 8 = 9 01

2 8

2253. a ) 1800425.5L
n

b) 1800tn25.sn#=1o0-
18o0t25.5n=10Uh-
74.5n--I8o0n--
tffIn-24.lb.dvsmin-t.SE

c) 1 800 - 1 2 5 . 5N = 5 0 N

2 4 . 4 4 = 1 8 0 0

u = ¥

!

⇒ _



2 2 5 4 . a) Samma nämnare på bägge s i d a l i khe ts teckne t

k a n f ö r k o r t a s b o r F

b) Fetbehemetrunget v a r a minsta

! !

""

2 2 5 5 . Ig-2¥ Eg-2µL, + G r

¥ =-t i t lar

Z r = - 2 - 1 3 2 r

3 o r = ~

F - ¥
-



"!"

x-D

2268 .
X-1×-2-121×-21=28

(
2 × - 2 + 2 × - 4 = 2 8

4 x = 3 4

X = 8 . 5 , X- 2 = 6 . 5 , 21×-21=2-6 .5=13

ABt-6.cm/Bc=8.5cm,t-#

2269. ¥-¥ = 3

5 × - 4 × = 6 0

! !



2 2 7 0 . t#= 7 . 5 = 3 5 m i n

TE = 7 - 6 = 4 2 m i n

Hann a s k a vänta 4 2 - 3 5 = 7 m i n

-

2 2 7 1 52-X-14-} ( 5 2 -× -1 4 ) - 1 3=25

59-×-5¥ + § = 2 5

1 7 7 - 3 × - 5 6 - 1 × 7 5

Z X = 4 6

! !



2272.) A-
= 3 2 + 2 1 3

( = 3 A

]
AtB

!

=

1 0 8

(32+213)-1 B t 31321-213) = 3 . 1 08

32+3 1 3 1 - 96+6 1 3=324

913--196

13=21.78, A-= 321-2.21.78 : 75 . 56 , C = 3.75.562226.67

D e n tyngsta guldklimpen väger 227g
-



" " n ä . . . .

!"

h = V 8 À 9 - 8 5 c -

2274 . / a t t = 8 0

| a - b = 2 b , b a r a

a = 3 b ⇒ 361-6=80 = 3 6 = 2 0 ⇒ a = 6 0

Ta l e n ä r 6 0 o c h 2 0

-



2 2 7 5 . t i f o , t

#

§

Vm :

! !

=

!

= 32¥ = I I = 24km/h

÷

!

_

2 2 7 6 . t , = § , t i

t i t t

#

1 5

⇒

!

+

!

=

1 5 . 6 0

Z5fI

!

=

1 5 6 0

5. 5 s = 15 .60-7.5

s-el5.fr?j7.5--I227m=-



2 2 7 7. Satb-1C = 9 8

2 b = 3 9

\ 5 c = 8 b

↳+ b-18¥ = 9 8

496= 1470

!! !!

2 3 1 3 . a ) 4 . VET = 113.1 c m

b) 4 .V I = 2 6 . 5 c m



2314. yZ= ¥3.09 = 0.49

y - e t V O . 4 9 . t o #

23 1 5 . a . 2 a . 5 A = 1 3 3 1 0

å = Y3

!

=

1331

a-a l33 l t-b-2-5 .cm

2 3 1 6 . × = k u b e n s s i d a

6×2 = 6 . (som

"

=

6.8000%
= 2400cm?

-



I I .
2 3 1 7 .

6 K = 4 8

× = 8 c m

2 x

!

-

2 3 1 8 . a ) X - 1 2 = 1 4

× = - 2 1 4

× , = - 6 , X2 = 2

b) 7 - x = t
* = 7 1 5

! ! !!

c ) X - 3 = 2



2325 . 1×43=46656

X = ± 4 6 6 5 6 " = #

2 3 2 6 .
a ) X . i

bjx-53.IE#4x=YhIj-42=16

+3=27

+ 5 = 2 4 3-



2328 . a ) y=-fy, =

!

bjy.tl/
o'YYb=-1o==1-
2329.X--0

!

2 3 3 0 .
× =
És

= I



2 3 3 1 .
a ) × =

27%
=
(27135=32

= I

b) × =
3245

= (321512=22--4

c ) × = 8% = ( Sk f = 22=4-

2 3 3 2 . a ) × =
3.57%?

=

b) Ekvationen s a k n a r r e e l l lösning

-

2 3 3 3 . a ) X : ( - 7 )
5

=-16807L

b )
1×44=4 ⇒ × ? 43 ⇒ × = ± 4? = ± 23=

!

À ⇒

!

± ±

!



" 3 4 .
rss-zfq.pl?=(29j5j43=9.5ggr

-

2335 .
2×5/2=75×42

+2=25

× *

!! "

j

d å

#

s a k n a r
ree l l



2336. 5 =k.lt#ItHEo=cEgYt-
p=(fjtt-i).lovaip--
tfEniH-D.w--?4I-

b) p-lffofoilt-D.io = 6.944L



2346. a ) nZls

b)ns.65airc/3--naratt.l3EnEI9a-

2347. a ) 1 1 2 2 , * E 4 ⇒ 2 E 1

b) 3 × - 6 < 9 3 × - 6 7 1 5

3 k < 1 5 3 × 7 2 1

× c 5 e H e r

!

_



"

""""
!!

2349. 1 2 (X-2) < 1 5 6

1 2 × - 2 4 < 1 5 6

1 2 × 2 1 8 0

× a l 5 c m _



2350. Han h a r dividerat bägge leden m e d - 2

u t a n a t t ändra t i l l R 2 .-

235 1 . a ) 2 0 X E 1 0 0 + 5 × + 1 b) -5/2×-1) c . 31×-2)-15

15×5101 - 1 0X- 1 5C 3 × - 6 - 1 5

× E 101
2 6 < D X

! !



2 3 5 2 . a ) - 1 4 C - 1 1 - 1 × 5 1 2

-3 c × E

b) × - 1 1 1 2 × 1 × + 4

t e x

2 3 5 3 . d ) X 7 4 e H e r X

b) - B L X

-



2354. -2×2-27 -20

2×2< 18

+ 2 c g

_ 3 L X -

2355 .

n = 7 Z u - 1 3 = h - 1 1 0

"":Z"+?>"

!

h a 7 : 2 h - 1 3 L u t l o

2356 .

2 . 2 t O = -



2357. T I R E r ) > T r ?

R2 - r 2> r 2

R2> 2 r ?

R s k r r - k . s c # -



2 4 0 7. Med 2 värdesiffror fås :

a) 520mbar c )3bombar t)7 9

!

d ) 99omb

-



2408. a ) 6 8 = 1 0 0 - 3 . 8 4 ⇒ h = "%.

!

=8 . 4 k m

b ) Nej , d å Moun t Everes t ä r 8 .8 km

c) kokpunkten i markplan

d) kokpunktssänkningen i % p e r k m

! $

É É ö ÷ = ¥
R = Y I = 6 7 L

b) ¥ = R

!"

j ⇒ R = R

!

Z = 100.202 = 2oöE=67
R , t R z l o 0 t 2 0 0 3 #



24 1 0 . a) t f = 9¥ + 3 2

b)
Frysp

!

t : 9¥-132 = 3 2

kokpunkt : tre =

9.to#t32=2l2-Fqt--
tc+2Fdjtc=-273°C



24 1 1 . t a=

!#

2)

t i t t ⇒ tp=5H

!

I

⇒

9 t f = 54=-160

t F= -¥ I
a = 2 0 c m

24 1 2 . f- = ¥_ta = A I
a . f

b = q

!

=

2

2 o - 1 z =

!

f



24 1 3 .
a , v . = MifjY

!

""±Ääo

!

c ) DT=P

!

j

!



2414. a lDrupphastighetenhalv
erasts)V = 6011L = 60.fi#5O=3-ml.

a

!

⇒ ⇒

b --¥2
2415.

b) s--al

!

-11

!

a = ÷ = I

!

ü

!



24 16 . a) A : b =

"

!"

=

12mg

1.5 + 1 2

i i i .÷b) l o v = a i

!

⇒ a =

k r . 1 5 0

T o g
= 1 5 0 månader

1 5 0

C) a = 1 2 C

"

!

=

" !

⇒

( = 1¥-12 å r = 0.5oir-Gm-ade.ir

-



24 1 7.
s =} (8+101-14) = 1 6

5 - a = 1 6 - 8 = 8

S - b = 1 6 - 1 0 = 6

S - c = 1 6 - 1 4 = 2

a ) A = V l 6

!

2 = V I . ✓4 . 2 7 3 . 2 = 165.516.56=16S6

!

b) Liksidig triangel ⇒ a = b = c

S = f l a t a + a ) = ¥
s - a -

-3€-a--
%}

(g .a )a . b ) I s-D= Ås - b = {
j - c = §

A-=

"!

=V3q

!

=

53¥
-



2422. a - c) S e rödmarkerade värden n e d a n :

-



2 4 2 3 . a - c) S e rödmarkerade värden n e d a n :

-



2 4 2 4 . 4 = B 2 t

b) 6765g

4 134626-9 ( n = 31)

-



2425. a ) kvoten närmar sig det gyllene sn i t te t 1.618. . . .

b l . h g e n s

!

n

!

-



2 4 2 6 . I S / A 2 t B $ -

2427. a ) 5

b) 7. 8 1 0

c) 6 , 8,10

-



Ü
-

¥3 9

" 3 7 .

a) 1 3 f t (diff. mel lan två på varandra följande)
t a l ä r k o n s t a n t

b) a t t

du--dn.,-14 ,
n Z 2

a a n

! !

d) dig--4.15-3=57 s t

2438 . a l 3 L

"

! !



2 4 3 9 . L z = L , + Lo = I - 1 2 = I

l 3 = L z t

! !

L y = Lag + L z = 4 + 3 = 7

2440. a ) s e facit .

b) Astas , Joars o c h Åsa formler beskr ive r |
s a m m a v i l ke t är rätt, förutsatt a t t

i n b ö r j a r p å n



2441. a) Mönster 1 : R I

Mönste r 2 : R t

b) Mönster 1 :

!

Mönste r 2 : I

c ) s e fac i t .

-



2 4 4 2 . a ) 1, 4 , 9 ⇒ an-_n?

b) 9,1425 ⇒

an=(n-zÉ
> 4 7 1

4 an-_
(maj-n'=4t4n

I .
- 2 - 1 6 = 4

4 - 1 2 = - 8

2443. a ) d,-- I - 8 + 2 4 = 1 6

ant i -an-3.t l

b) an--C-
21""

-



"

!
LÄT

2444 . a j 4, 12 ,24 , . . .

b) an=2nln

A l l a t a l d e l b a r a m e d n ⇒ e n faktor-_n

Prövning ger :

n 2 4 . 2 2mi/h-11)

I 2 .1.2=4 2 . 1 . 2 = 4

2 2 .2 . 2 = 8 2 . 2 . 3 = 1 2

3 2 - 3 . 2 = 1 2 2 . 3 . 4 = 2 4

-



¥2 2 - 1 2 . 2 = 6

2445. rn = 2 , 6 , 1 2 , 2 0 3 6 + 2 . 3 = 1 2

4 1 2 + 2 .4 = 2 0

5 2 0 + 2 . 5 = 3 0

an=n(n

!

42 1

Al l a t a l delbara m e d n ⇒ e n f a k t o r = n

Prövning
g e r :

n n ( v i t t )

/ 1 . ( 1 + 1 1 = 2

2 2 . (2-11)=6

3 3 . (3+1)=12

4 4 . (4+1)=20

-



①a t t

2446 . a ) l 5

b) an="f

!

,

!

-



2455 . 8 2 - 1 . 5 . k r - 6 5 . 5 ⇒ k =
82 -65 . 5

!

= "

!

É

!

2 4 5 6 . 2 . 1 . 5 + m = 1 7 = 3

m = 6 . 5

b ) a n t - 2 . t n -1 6 . 5

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

9

#

2 .1 . 2 + 6 . 5 = 1

93=2.1-3+6.5 =

4 azo--2. 1 .20+6.5=48.5

s - n . c a i t I . L I / = 5 -



2 4 5 7.

a )
h a n

2
2-4.2=-6} konstan t diff--4 ⇒I i i :
qritmetisktalfo
ljd.nl

2 .
4.2=16} konstan t d i f f s ⇒tiii:

"

" j a

!

¥

!

2458 hz( 7 t a n t = 2 1 4

!

"

!

"

!

ü



2459 . Sn= n(aI

!

a . = 1 , d u = n ⇒ Sn =
"

!

)

#-
2 4 6 0 . A n = 4 .n - 1 1 4

n

!!

4)

= 2 0 0

3 2 n t 4 v i = 400

8N t n " = 1 0 0

u t a n kunskap o m allmänna andragradsekr. återstår prövning:

n 5

t o g
⇒ knappttdagar-3 2 6 5

&, 7

8N+ n i

4

-



2461.gg:99/tz99)-49#

2462. 2 - 1 5 t m = 5 0 ⇒ m = 2 0

A n = 2 h + 2 0

Ago = 2 . 3 0 + 2 0 = 8 0

&, = 2 . I + 2 0 = 2 2

§ , = 30i(8[

!

=

l 5 3

-



2463.

!

)

= 2 6 8

d u = 26%2--2=24.8

| d . 2 0 + m = 2 4 . 8

- 2 d . I - m
19d = 2 2 . 8

D = 1 . 2 , m = 2 - 1.2 . I = 0 . 8

A n = 1 . 2 n - 1 0 . 8

-



2464 . d u = 6 n - 2

a ) G o o = 6 . 1 0 0 - 2 = 5 9 8

sw=w
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b) ap=6p-2

Sp= Pl4tb

!

=p

+ 3p?



2465. a n = d . n +

man-,
= d . (n-t) + m

V L = a , t a n = d , t d .n + m

H t = a z t a n . , = a , 1 - d t d . (n-1 ) t m = d , t d . n + m = V L #- 1
254=29,-12a r t 2 a , t 294

"

"i.:::::::.......
254 = 49, + 49, t 1 2d

25g = 4 a , t 4 (a,-13d )

25g = 49, t 494
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