
2 1 1 4 . Ja , beräkningen ä r ko r r e k t .

i

!

÷ ÷2115. a) × - 13 = ±

" "

! !

x = 9

c) (X-1112=49

X-11=1495

+ = - 1 1 7



2 1 1 6 . a ) 12×12=64

2 × = ± 8 + ( I - + 1 = 0

! ! " !!!

C) 2×2=3

← ±
d) 4 = 0 , x . =?

2 1 1 7 . a ) X(AX-201=0
a . 5 - 2 0 = 0

a -- 4

b) ( I -aÀ
1 - • = - 1 2

a -- 1 1 2

a

! !



2118. / I tbtc-074-2btc-
o.ES/
Zt2b-2c=o-24t2.
b-c--o
F o

!!!!!!

2 1 2 8 . a) × - 3 = 1 7

×

!

z

b ) × ? 9 = g ×

⇐ + 1 ) ( X- 9 1=0

× , = -1 , 4=9



2 1 29 . (X-3-2) (X-3-12) : (×-5) ( X- 1 ) =

2 1 3 7. a ) ai:÷÷÷
÷÷

!

2 1 38 .
a ) (Y-1 )' = 3

4 = 1

" ( 2× 1 1 ,

2 y = ± I

y=± j



2139. a l × =?z±Vq

"

=?

!

::::::::

!!!

c) × = I ± f

!

¥

= I ± ¥

x . = I ±

#"

=

I (dubbelnot)

-



2 1 40 . a ) 0 . 4 × 4 1 . 2 × - 1 = 0

0.41×2+3×-1411=0

* - I±Ä

!

=-#I I

b) F - 8×+16-1×2-1 =
2×2 -8× - 1 0=0

21×2-4×-51=0

×=2±V4

"

=2

!

c) 21×2-4×+41=+2-6×+9
2 × 2 - 8 × + 8 = + 2 - 6 × + 9

+ 2 - 2 × - 1 = 0

x = I ± À =

!

#



2141. × = - I ±

!

4 a

a ) Inga r e e l l a rötter ⇒ 12-4A L o ⇒ a > 3

b ) Två reella rötter ⇒ 1 2 - 4a > o ⇒ a

❤

- 14 E n d ubb e l r o t ⇒ 1 2 - 4 a = o ⇒ a = 3

2142. × = - I ±VEÀ

Ree l l a rötter s a k n a s o m ¥-q < o ⇒ j a 4g
Ek r . h a r dubbe l ro t o m ¥-q = o ⇒

ph-4qhyenav-
damharm.tk#



2143. a ) axfbxtc-o-
alxt-fx.IE)

!

0 |
t o m a t o ⇒

x=-É±j¥a4

!

=-b±Vbh

!

2 a

b)
* =

56+-15%44-7480=56-
+1-36 1 6

! ! !!

4 6× 1 1 2× -90=0



2144. (X-1611×-1) = Å t 5 × - 6 2

( X - 2 ) (X-3) = × ? 5 × + 6 S
⇒

korrektekvatilm-
XZ-51.IS

I . Udda t a l : 2 × + 1

Nästa u d d a t a l : 2 × + 3

( 2 k t 1 ) (2×-13) = 1155

4×48× - 1 3= 1 1 55

4×48×-1152 = 0

41×42×-2881=0

× = - I ± VI-12-88 = - I I , 1 7 = 16

Mellanliggandetalet-a-2.lt#



2 1 5 2 .
(×-1) (×-a) = X I I - a - 1)× t a

b och c l i k a ⇒ - a - I = a ⇒ • =-E

!!

:*

2 1 5 3 .

× ' t 2.× = 4 0

× 4 2 × - 4 0 = 0

! ! !"

h = X - 1 2 =

! "



18+2×§
2 7 t 2 ×

2154.

(27-12X ) ( 1 8 t 2 x ) = 2 . 2 7 . I 8

486 t 9 0 X t 4×2= 9 7 2

4 × 4 9 o × - 4 8 6 = 0

4 1 × 4 E x - ¥ ) = o

× =-¥±

#"!!

=- 4

" !

=

§.= 4.5mm

-



2155.
I × + y = 4 1

] X y = 2 3 8

y = 4 1 - × ⇒ X y = 41× - x 2

4 1X - X ? = 2 3 8

× ' - 4 1 × + 2 3 8 = 0

* ¥

% ! !

= 41ft

X . = 7 ⇒ y , = 3 4

Xz = 3 4 ⇒ y z = 7

T a l e n ä r 7 o c h 34

-



2 1 56 .

a) h = 3 ⇒ h = 4 = 3

D = 2 . 3-11 = 7 a = 2 . 4 - 1 1 = 9

b 22.342.3 = 2 4 b = 2 .442 .4 = 4 0

( = 2 5 c = 41

74 2 4 2 = 252 92+402=412

b) H L = a t t b l = du-11ft 4nYn-11)' = 4 n F 4 N - 1 1 t

+ 4 M k r 4 2 u t i ) = 4 n F 4N-11 1 - 4n4t8n44n? =

.

= 4n4-18N?-1844+4 n + I

V L = i = (2mHzu t 1 ) ( 2N ' t e n + 1 ) = 4 n F4nt-2nt-l.in?+4nZ+2nt2n2t2nt1--
=4n4t8n3t8n2t4n-I

= H L S va r : J a .

c) Fo rme l n gäller b a r a fö r u d d a a .

..µ.gµ
µ...

!



2213.

a ) get-f-1 4 1 =0 -C- 4 1

b) × i

!

3

d) X E o , X ? 3
-

!! !!

2214.



2215.

a ) k r 4 - 1 3 = 5 ⇒ k = É

bl2.CZ/Z-3.f2)tk--8T=k=8-8--

22 1 6 .

a) f

❤

a) = 5-Ha)-2.HN?-I5a-l8aZ

b) f-( f

&

=

515×-2×4-2(5x-2

f f f

&

=

5115-18)-2115-1812=-15-18=-32

-



× ,

!

×

2 2 1 7 . y = × (12-2×1=12×-2×2

def.mil/bdm
v ä rd emängd

! !

2218. ffaxtblaalaxtbt-b.ua?x+abtba2X-
tabtb--Xt1--7d=I,2b=I--7b=Iz

! !



2219. a) X,-12=-1.5 ⇒ X .=-3.5

X I 2 = 3 . 5 ⇒

! !

bt-0.sc/h0,2-
X3d12a,=o

⇒ t i o ⇒ h l a . ) = 3" ' ÷ ä i ÷

! !



y =-21=-7

| - 5

× =-3

10,-41 110,81

2 2 3 2 .

b) S k i s s a - t i g a :

c .( x )
get

T ext rempunkt
obestämd

f-I N
h i t



2 2 3 3 . µ = o ⇒

4×2-6×+5=0

4 (×??× + E) = 0

* = I ±V I I I =?± I i ⇒ s a k n a r r e e l l a

nollstäl len.

! !

"

" ' " ' " " 5

y t f ) = 4 .I-Gift5=3.875

I

tummistandskärning



2 2 3 4 . (2,8) o c h C-2,24)

=
2 2 3 5 . 3 - 1 b .2-2 .22=5 = 3 b = 5

f

&

=

3+5×-2×2

a ) f-f-1)=3-151-11-2.1-112=3-5-2

b) f

&

=

0 = 7 3 + 5 × - 2 × 7 0

- a .(×?Izx-f) = o

* = Itf

!

=
5¥ ⇒ x .=- t , X

#

3

Ymax:'ll

"

=3-15¥-2

"

F.6.125

t



2236 . a ) 2×1411=6 k a n s k r i v a s o m s o m

2×2-4×-13=9

T a s e d a n u t ×-koord . då fH1=9.

b) 2×2-4×+3=3 ⇒

! ! !!



.

2 2 3 7 . a )

!

b) ( 1 ,2 ) ⇒ a . 14-6 .1-1=2 ⇒ a t t - 3 = 0

f -1 , - 2 ) ⇒ a . f i / 4 b . f I ) - 1 = - 2 ⇒ a - b . t l = D

S a t b - 3 = 0

*

! !

2 a - 2 = 0

• = / ,
b = 3 - a = 3 - 1 = 2

( a ) b ) = D , 2 )



2 2 3 8 . a ) y : X - 5

i i i .2250 . a ) × = 3¥ =

m e d dubbelrotens X-koord.)-



225 1 . a ) 4=10×110-4×1

Nollställen: X i u , X

#

2 . 5

Symmetrilinje: × = 1 . 2 5

Ymax = Y(1.25) = 100.1.25-40. 1.252=62.5

E x t r e m punkten=

!

I

b) y = I (X2- 2×+2 )

symmetril i n je : × :- I

!

1= 1

Ymin-- YU ) = I - I + I =L
E x t r e m punkten= L

!

I

c) 4=0.11×41.2×-1.081

Symmetril in je :X = - 0 . 6

ymin-yfo.to/=0.l.fO.6Yt0.I2fo.6)-0.108=-0.144

E x t

! !



2 2 5 2 .
y = o ⇒ × : I ±

a ) Ett nollställen ⇒ t - a - _o ⇒ a

bINollstalleusakna
s-t-aco-2253.NO

o c h X : b ge r
bägge 4=8.

Då måste symmetrilinjen v a r a *

!

= 3-



2254 . a ) X=-1¥) = 2

b) y

&

=

5 ⇒ 214 .2 t a = 5 ⇒ a -- 9

!

2255 .
a l y=x'-3

b) y = É 4 × t a

y

&

=

1 0 ⇒ i - 4 . 2 +9= 10 ⇒ a -- 1 4

Y-_×'-4×-114

4 y--(x-at

Y e l l - 4 ⇒ Co-a)4 4 ⇒ a c t z

väljer exempelvis a -- 1 :

qµµ,,

!



2256. a) Termen ( b tx p k a n i n t e v a r a negativ.

Då följer a t t

"

.

b) y

!

9

c) f

&

=-× !

2 6 × - 5 + 2 9 =

=-(X2-126×+62-29) ⇒

symmetril i n j e :X =-¥ = - b

! ! !!



2 2 5 7 . a l y=k(×-1111×-3)

(0,6) ⇒ k.to-11/(0-3)=6 ⇒ k = - 2

4=-21×-1111×-3)=-21×2-2×-31=-2×74×+6

"

!

"

!

b) Värdena byter tecken, dvsla.b.cl:(2,-4,-b)



2 2 6 4 . a j 9150) = 4 N - 2 . 5 0 = 3 N

b) Intäkterna = a n t a l sålda biljetter multiplicerat
m e d biljettpriset

Utgifterna v a r 7 0 0 0 k r

v i n s t e n = Intäkterna-utgifterna.

C) VH1 =-2×4400×-7000=-21×2-200×+3507)

Symmetri linjen: × = - I I I ) = I N

Vma
+

= 4100) = 100.1400-2.1001-7000=13000 k r

-



2265.

A-= (-605,41-6051)=1-605,182) m
13=(0,4/01)--10, 5 6 1 n F

C = ( 6 o I y ( 6 o 5 É

! !

-

! "

2266 . a) Y

! !

= - 2 × 2 + 3 00

× =-26×2-150x )

b) 0 L X L 1 5 0 m

4 y

!

ü: * -T E E ) = 7 5

Ymax = YET5 ) = - 2 .7 54300 .7 5 = 11250 m2

o c Y n

!

-



2 2 6 7. 4 3.2hL

b) h = - 5 1E - Et-¥4
Symmetril in je : t = - f -¥51 = 0 . 6

hm

&

=

h (0.6)=-5.0.646.0.6-13.2 = 5.0mL

c) h = o ⇒ E - Est-3¥ = o

t = 0.6

"

✓

0.36-0.64-1=0.61-1 = 1.6 s

-



2268. V

&

=-0.4×420×-160=-0.41×2-50×-1400 )

a ) V i t 7 0 ⇒ X2-50×+40070

× > 2 5 - V 2 5 Z 4 F = 2 5 - 1 5 = 1 0

X L 25-1/252-4-00 = 2 5 - 1 1 5 = 4 0

P o s i t i v v i n s t d a t o

b ) symmetri l i n j e : X =-C-E) = 2 5

Vma

#

425 )

=-0.4.25420.25-160=90 milj. k r

-



23 1 2 . 843cg'Hag'12

0.941 <8"? ⇒

o . g 2 , 8 "

!

_

23 1 3 . a t
X--(2%-41/5=1

b) 9×46=105

" ! !

4 × 3=3

× =
3%



2314. a) × =

9.32%19=6

!

b) ×:(Ep?--II

4 X I 3 5 ⇒ × :
3545=2.04

d) × = 3.8% = 9 . 2 5

!

2 3 1 5 . # = 3 ⇒ ×--32=9

× ! 81 ⇒x-t.si/2==tgNej,-x--
geraenennegativmt./



23 16 .
323/5=12513/5: 23=8

-

2 3 1 7 . a )
X%= 1 7 ⇒

* = 17%:

!

b) (2-X I I 4 3

2 - × =

4345

x = 2 - 4 3

! !

2 3 1 8 . 3 -3127"

i

! !

× - 1 1 = 3 ×

+ =L



2329.

a) y l o f 1 0 1 3 mba r

b) 1oI3-

!!!

=

I - 0 . 8 8 7 = 0 . 0 1 3 =/.3%_

c ) y(8.8) =
1013.0.88788

= 3 5 2 . 6 M t

d) V i d v i l k e n höjd över h a ve t b l i r

! !

b

!

e tä

!



2330. a) £ , då y = 800+200× är e n linjär funktion.

b) y (3) = 200-37100.31-800 = 29007 1 600 ⇒ E

c ) ( 0 , Sou) ⇒ C=8

13,16001 ⇒
800.ae?=I6ov ⇒ a=2

!

z b

-



2 3 3 1 . a )
yto.es/=40.0.985O-?
5--39.85g/m3b1y--4o.o.ggF4t

! !

2332 . y-ec.at

(0,12000) ⇒ C -- 1 2 000

(4,1520N) ⇒ 12000.at/-15200 ⇒ a:(¥441.061

y =

! !



2333. a ) f b i ) ⇒ c .a - '=/

(1,3) ⇒ c . a ' =3

ä = 3 ⇒ a =

"

3 5

(=q=É =

H Àb) f e l = L
fftt-53.IS?jt=(fs)s--34=81



2 4 0 8 . a)
102-52102

b) lössnö

c ) tö"?,#=

!!

0. 15

d)
10-3.5<10-3

-

2409. a) 3

!

4
c) - 2 C X L - I

b 1 4

!

5 4 -



2410. a ) × =
4§

!

=

0.51

btx-B-z~n-l.SI

c ) * = 19¥5
0

a . O

d) + = ↳%

!

±-0.43 g

-

242 1 . 1g95=4102--22

1g105=5youoS

!!!

bü



2 4 2 2 . 1g
10-4

= - 4 I
1043=3 g

↳
10-4-3<1043,4

-

2423. a) 1g2000--19200+1=1920+2--42+3

3 . 3 = 2 . 3 + I = 1 . 3 + 2 = 0 . 3 + 3

b)

lgzooou.lge.io/
=lgz+4n.o.s+y=u.s/lgo.2--
LgK.lo-Y--Lg2--o#-



2 4 2 4 . a ) 0.I=

2=

!

Z

! !

2 --Iglo"

2425. a )
×--1045=3.981

d) +
=

""

=

0.2 f t

b) * =

"!

Ä

- e) * =-lott

"

É

!

9

c ) ×=lÜI f ) X--10-2=500

-



2 4 2 6 . a) × 0 . 1 I 1 0 100 1 0 0 0

l y x - I 0 I 2 3

D Y
b)

"

!!! !!!

2 4 2 7.
a) 4+3×=lgg ⇒ ⇐ ¥4
b) 3×-1-_Igbo ⇒×

! !

c)
X-5=1310-3 ⇒ × - - 2



2428 . ×--Lg 1 ä r et t t a llgx-etarenekvationvarsx-
varde.to#

2429 . a ) pH=-1g 0.006 =

bl -pH =lgltttl-
yjplt.ws#I=IHtI

#

4 H T = tö" = o.o32m

d)
10-2

"

= Ü = I o F



2430 . a l ,}""" = på ⇒

3 × + 1 = 1 0 0

+ = 97=32

b) pjsllGN.w
-tlgx-0.tl

#

* =p}"

! !

2431. lgÄ=Lg5

I X . Ige--1g 5 ⇒

X = l g



2443 .
a ) É = I f
Iga"--1g ¥
5x . Iga = 1g '¥

1g '÷
* =

"

=

!

b) 0 .
5-" I 3

6 7

Igo

"

"= Lg I I

3 u 5
- 0.bx.ly 0 .5 = kg 67

× . Y I

!

=

!

- 0 . 6 . 1g0 . 5



2444.
a ) lgj-2.lg4r.2.o.to?'

!

b) 1g25=452--2.45 a- 2 . 0.70=1

c) 21949=2.472--4.47

!

4 .

0 . 8 5 = 3 . 4

-

2445. a ) 34.3":3" b)

"

=

2×-5

4 # = I j-X.az/-5-
I-x=X-5

! !

2 1 1 = 6

+ = 3



2 4 4 6 . a ) lg431-lg.lt b)lgFI-lg213X.ly
4=1517 1×+31.46=421

+ = l g h X=Yg

!

-3⇒
( 1 Iglo"=lg3

!

d ,

å

4t.ly/o--lg325 1g3"--1Gt

x . Y

!

3x.ly?=lg7
- x-alg7-

3.ly?

! !

c : ¥110.8! f -_I
D : 0.814ft:L



2448 . ajgk-5-x.gl 4

"

=L .

× - 1 5 = 1

a I IX

a .
gY5

b l 4"-""= 7 -

1g 4×-1=157 d) 3?b'=b°

(X-II-Lg4=47 b? }
* Yg#+1 bitti"

b : }-



2449. 1 . 5
×

⇒
= ÷

1g

"!

I
= GÅ

X . 1g

"!

s = 1g ¥1

×=↳¥E=1g

""

5



2450. a llgx-lgj-
x-64--
bllgx-3.GL

↳x . Iga?
X : S

c) ¥-410
+3=10

x=

!

d) lgtx-21-lglo.IE

X - 2 = 0 . 2

! !



I F :
245 1 .

a) 2.1Gt-31 går ej
2 . Lg 3 = 1g i = 1g 9 o k !

b) × = - 3 ä r e n falsk lösning då

log-funktionen ej ä r definierad för negativa t a l |
-



2 4 5 2 .

a ) b .lgxt-lgfglgaxb-lgc.xdl-
gx-tblgflgatb.bg/
=lgc+d.lgxlgx--lgfat"( b -dl.ly/n--lgc-

lgalgx=lgEa-
b - d÷:

!

b) bx.lga-tgcx.io?
bEI=f,jsEyEdx=lgc-
X=(EabIcabY=tcdi

d)

! ! !!



2465 . pe.ca"4

(0,1013) ⇒ 1 = 1 0 1 3

(5.8,

!

⇒

1013.Ü! tof
a ! I ⇒ a=

" " '= 0.887

P

!

h

b) P h i l =
1013.0.887/5: l7oh

c )
1013.0.887" = 2 5 0

↳ YÄ

!

= n v

!

"



2 4 6 6 . a)
PLAY)-_1.84523.1174-757"?

&

= %4p

!

u g

b) 1.84523
(h-7511.348=1000

1.348.1g (h-75) = 1g

& !

1.8 4 5 2 3

1 0 0 0

! !

h = 1 0 l . 3 4 t 7 5 = -



2 4 6 7. a ) 4=400. ä

as=L ⇒ a -- ( f )" I 0 . 9 1 7

ydb) =
4000.917"

= 100µg

b) I - 0 . 9 1 7 = 0 . 0 8 3 = 8.3%

4 4=400. 0.917"

!



2468. a ) YA--150-125=254

b)
YLE)--150-125.0.8 "= 39 °C

c)
150-125-0.85T

= 5 5

0.85T= l 5 o
1 2 5

1g
'

"!

5

t = - = I 7 h

! !



2469 . yac.at
a":O.] ⇒ a =

0.3%2=0.972

0.972T
= 0 . 5

t a G

!

= 2 4 h

l g o . a t #

2470 . 3 8 . 7 . 1.025" = 55 .6 .
1.002"

4÷Yi=s

!

3 8 . 7

↳

" !

×

=

# !

= 1 6 ⇒ 1970+16=1986

!



2 4 7 1 .
a ) IgE = EM-14.4

E-= 1 0

EM-14.4

"

! "

"=,o?

&

- 7 . "

= 3 1 . 6

E n e r g i - a g g s t o r e .

c )
10?

"

M

= 2

A -M = } . 192 = 0 . 2

-



H E -

9.5

!"! "

⇒
2 4 7 2 . T - To = f .a t

= D : 3 7 - 2 0 = c . Å ⇒ ( = 1 7

1-= t : 29.5-20=17.at

t . t t / 1 o : z 7 - 2 o = 1 7 .

#

" °

at-1110

a-t-g.IE ⇒ a'" = ¥ ⇒ a=f⇒""= 0.9972

9 . 5 = 1 7 . 0.997T ⇒ t =

15975L

}
0.9972=2/0 m i n = 3 . 5 4

Mordetskedde3.5hinnankllioo-dk.tl#



2 5 0 6 . h ö s t i b a :

a) 4=-3.38×-199.7

b )yl2.to/=9L-
c1X--8.8km

-



2 5 0 7 . Löst i Geogebra:

a

"

ä5X-137. 8
k v a d r a t i s k t - 0 5 × + 4 8 . 5 5

EXponentielli48.ge?
4s4xb)hinjar:l4.6ar-

"

#"""#""!

-



2508. Löst i Geogebra:

a) YÉ

!

111×-2. 4
y#= 0.0061×40.3143 X

b) Y I 190)-YI

❤

o)--14.6L

-



2509.jo/dadeharsamma-y-ard-

2 5 1 0 . Löst i Geogebra:
4×1=-1.781×-21-14.800×-3.488

knax = 44.16) ⇒ 4 2 0 0 k r bör s a t s a s på r e k l am . |

-



25 16 . a ) y=k(×-1111×-2)
(0,2) ⇒ k l o t 1 )( 0 - 2 ) = 2 ⇒ k = - I

y=-1×+111×-21 = -Ü t x

b) y = c . a×

( 0 , 2 ) ⇒ ( = 2

( 2 , 4 ) ⇒ 2 . ä = 4 ⇒ a

4 = 2 .

&

" =

!

"

4 y = k x t m

k=Éf=-¥ ,
4,41 ⇒ -f. I t m : 4 ⇒ m-_¥

y = I

!

#



2 5 1 7 .

a l y=ax Ibx tc

(0,6) ⇒ c -- 6

( 1 , 7 ) ⇒ S a t t - 1 6 = 7 =/ 3A- 1 36 - 1 1 8=2 1
C-3,-9) ⇒ 29A-36+6=-9 +29a-3b+6

1 2 A + 2 4 = 1 2

a = - I

6 = 7 - 6 1 - 1 - - 2

y = - À

!

6

b) L ö s t a :



25 1 8 . y = c . a×

(1,200) ⇒ c . a = 2 0 0

(3,501 ⇒ {c.a ? s o
⇒ a ?

!

2 0 0

a --INET--0.5
( = 2¥ =

"!

=

4 0 0

y = 4 o

! !

25 19 . a ) y-.kCXt41CX-41--
klxIIb1@j81--7k.flb)= - 8 ⇒ k = Y z

y = E - 8

b) y

#

X- 8 1

= K i - 8 k t

(4,-81 ⇒ 4 k

#

4 ) = - 8 ⇒ k =Yz

y = I

!

#



2 5 2 0 .

a) y = k x (X-64) = t e x ? 6 4 k t

(32,40) ⇒ 3 2 k . f -32) = 4 0 ⇒ k = -5¥ = - 0 . 0 3 9

Y = -0.039×2+2.5 × d m

b) -0.039×2+2.5 X = 3 5

X2- 6 4 . 1 × + 8 9 7. 4 = 0

X = 3 2 .0 5 ±✓32.052-89-7.4 a 32.05 I 11.39 d m

X , = 2 0 . 6 6 d m

X z = 43.44 d m

X z - X , = 43.44-20.66 d m = 2 2 . 8 d m = 2 . 2 8 m

J a , l a s t b i l e n k o m m e r a t t passera då

b - m v i d h - j d e 3 . s n



2 5 2 1 . y = a x ' t c

(0,10) ⇒ C = 1 0

(10,141 ⇒ a . l å t 1 0= 1 4 ⇒ a =

!"

=

0 .0 4

4=0.04×2-110

y

"

)

= 0.04.18410 = 22.96 = 2 3 c m

-


