
1116.

a) 5×1-(8×-12/1×-5)=5×1 (8×740×-12×+60) =

=-3×2-152×-60

b 1

! !

1 1 1 7 . a ) Kvarstår s o m 3 :e grads polynom (ax't×?)

b Ä

! !

× a

!



1118. y 12.51 = 2.15-12.1.2 .5-0.41. 2.52 = 4.84

Y (2.0) = 2 . 1 5 - 1 2 . 1 . 2 .0 - 0 .4 1 . 2.02=4.71

Y (2.5)-y (2.o ) = 4.84-4.71 =

0.13mltojdav-
standvidx-
positioner-mh.LI

1 9 . a ) I @ o ) = 2 0 (1200-20.20) = 2 0 - 8 0 0 = 1 6 0 0 0

÷÷ i÷÷÷"b) k (20): 50001-80.20-110.202 = 10600

4 V

"

= - 3 o Ü t

! !

#



1 1 2 0 .

a) (X-213 = ( X - 2 ) ( × - 2 )2=1×-2).li?4xt4)=--
X3-4x2t4x-2×78×-8=+26×41-2×-8

b) (X-1 )X-11×22×-411×-11) =

F - ×-1×4×12×2-2×-4×-4 =

= × ? 7 X -

1121. V i = 90×-800-15×-0.3×2=-0.3Åt75x-8

-



1122. X- _ a n t a l e t hundralappar

a) I = (30001-5.100 1 . (60-5) = 192500hL

b) I

"

=

(3000+100×1160-x) =

= I8N

!

x+6oNx-100× 2

=

= 1800001-3000×-100×2

c) 1001×2-30×-1800) = D

Symmetril i n j e v i d × - - 1 5 ⇒

Imax = I I I 5 ) = (3000+100.151.160-15)=202507 k r

-



1135.

a) 7×-14×2_-7X(l-

!

b)ejmojhjte-
lejmoj-h.gl
d) ×?9jHt3llX

!

µ e j m

!

#

f-1× 14×42× -1 )

1136. a) 21×2-4) = 2 ( X t z ) C x

b) 31A?-45)=3(at2b)(a-2

4 (×- ty ) '

d)2(

!

2Oa+4)=2(5

!



1137. p

"

=

2×14×2-11=2×(2×+1) (2×-1 )

h

"

=
121×76×+91=121×+312

A l i c e

1138.

❤ " " #

b) (0.5+0.ly) (0.5-o.ly)



1139.
a ) (at?-15b ) Ca-13-56)

b) (a-13-13 b ) l a -13 - I b )

( 1 (a-13 + (b-31)(a-13-(b- 3 )I =

= @ + b)( a - b-16)

-

1140. Gemensam d e l a r e 7 .

7-(12×-4×2-9)=-714×2-12×+9) =

=-712×-35 ⇒

f- • = - 7

b. = 2

!



1151. a ) ¥ = Ig =

219
-

b l q . a t ? = 2 -

I1152.
a , ×!

#

= ×?

!

=

!

÷
=
X Ib) Ej =

×"

!

×-



1153. a ) g

!

a

b) 6.

y j x - z . F -Y-4 . r s ?=4#

1154.
34

#

=3"-"=3:/

¥.it?-ii'=i-'=

$

÷ ,- 1



1155. a ) (5×+5×12=52×+2+5-2"

b) a"-12

!

1156.
b)

25×-2
= { ×a ) 5 × - 2 = ×

4 × - - 2
5 × - 2 = 2 ×

× = I
3 k = 2

-

* =}

"←
±

"

#

×

! !

2 X = - 3 3 × - 5 = 4

Z X = 5

* = I



1157.
a )

! !

(exakt (x-531)

b) å l a t ) ⇐ åläkylä"-11)

a a Y a

!

-

1158. 238123-1) = 22.23"

238=23"

! !

1159. 32×(33+1)

!$

=

$ !

=

!



1168. a ) 5700 = 5 7 . E N = 2.646-10 = 2 6

b)✓7000T = 57 V Ä N = 2.646.100=264.6

-

1169. a ) 2 .

❤

= 453=125

b l ¥ . F I = F

!

a ) E a r

b) À a r a

c) veaÀ=À-

-



1171. a ) G . G .
63 353

Ä r > ⇒ = L

b) a k t a r 2 #

→ = = ⇒

1 1 7 2 .

a ) fa tb i t ra -B ) =

b)

$

ht rxkvxT-h- rx l -x-h-x .t n

c) ( fa t

"

2 -

# b ) F a t w a n s + b - a - b = 2 r a b

-



|

1 1 7 3 .

a) IIVET

$

Åkt !

$

t.cat?'⇒ x

!

"HÄTE =

"

täkt

#

=
⇐ tätt =

Haffat'iÄfÜ=fÄ ⇒ * I
-

1188. a) K (450)= 160001-50.450-10.2.4502= 79000hL

b) 16000+50×+0.2×2=100 0 0 0

0.21×4250 X-4200N ) = 0

×=-I25IÀ25442oU#=535-



1189.

a) X,=-3, XE4 , X,= - I

b) X t 7 = t

× = - 7 1 3

× , =-10, X j - 4

4 t 4 5
f - A t t 5 = 0

s a k n a r reella rötter.

d I É É

! !

1190. 4 I = ( 2 -he j

x = ± I

!

÷

!



1192.

a) E - l o t t 9 = 0

( t - t ) ( t - 9 ) = o

t , = I ⇒ X,p
t j 9 ⇒ Xq4=

!

b) E - 2 T - 8 = 0

( t-4) (t-121 = O

t i - 2 ⇒ falsk lösning

4 t ' - 2 T- 3 = oi i i .(t-1111T-31=0

¥ - I ⇒ falsk lösning



1193. 4 × + 5 9 = 0

4 . 2 - 1 5A = o ⇒ a =-§
-

1194. M o t = 2 5 0 0

"""""÷"°

!

5000=2500+350×+25×2

251×414×-100) = 0

× = - 7 I,V49t

!

=-7-112.2=5.2m

!



1195. a ) N Ä = ×

X - 1 2 = ×
2

b) (X-111 ( X - 2 ) = 0

!!$!

c) v i =

$

2

= 5 1 = I f - H L ⇒ Nej |V L = ¥ 2 = 4 5 = 2 = H L ⇒ J a .

4

!

_



1196.
a ) (×?-6411×+17=0

X , =-8 , X , = - 1 , X , = 8

b) v 3

!

+ 2 -

!

3 × - 2 = (× - 2 )
2

3 × - 2 = + 2 - 4 × - 1 4

× 2 - 7 × - 1 6 = 0

(X-1 ) ( X - 6 ) = 0

× , = L , Xz= 6

K o n t r o l l :

* = I : v i . =

$

2 + 2 - 1 = 2 # H L

⇒ F a l s k lösning

× : b : V L = ✓3.6--2-12-6 = 0 = Hel ⇒

!

-



1206.
a ) 2×2+10 × = 0

2 × 1 × + 5 ) = 0

X , = o ,

b) Nämnaren k a n e j b l i n o l l ⇒

ut t r ycket definierat för a l l a ×

C ) 2 × 4 1 0 × + 1 2 = 0

2 1 × 4 5 × + 6 ) = 0

* =-Et

$$

=-E tt

X , = -3 , X z

d ) 2×3-50× = o

2×1×2-25) = 0

! !



1 2 07. a ) ×

!

b )

$ !

4 ¥ , 4 ×

$! ! !!

a l Y = 4¥-6 = ¥ = I = 1 . 5 tab le t t

bjd-y.XI-Z-o.si?tTZ--fI---E=z.s-



1 2 2 0 . Bägge t e rme r n a i täljaren h a r fak to rn 2 .

-

1 2 2 1 . a ) l 4

b)

!

= Ej ⇒ 2 -
512×+1)

c) 3

!

= 3 .

!

a i t a k a j + ä r =

$

=

÷

= ¥ ⇒ ×



1 2 2 2 . a) b i9Z

!

= L

9.9 - 1 2

b l

! !

= #=
¥

3 l 3

" " a l

$ ! $ $

8 a
1 2

b) q-F-e.ua#=8a-bb
⇒+ E= =



1 2 24 . a) ¥

!

2

⇒ q=6×?z

!

=3É

!

b) q=3x ⇒ q=6×}Y

!

=2

!

4 q=¥f ⇒ q=l6x¥q

!

=

=
n × Y

!

=N I

!



m s . a l

$ ! $ $

i

b l 5q

!

=

5

$!

= 5

$

! = S

" "

$ ! ! !

=

!

d) F 8 t

!

=

"

=

!

x - 4

1 2 29 . a) 4 Å

!

=4 x

sEu*ssk"×HÉ

$

É

!

¥

!

b) ¥ 1 8 6 2
ä - b a b + ggr=

$$!

=

!

b)

=
H a t



1 2 3 0 . qI

!

=

❤!!

1=3

+ ×

× = 2 .9 99 ⇒ 3-12.999 = 5 .999

-

!
1231. 713+7/(-3-7) =

3 - 7

7 1 3 - 1 7 )

2-= o : H L : 3 - 1 0 = 3 , V L = 3 - 0 = 3 = H L

7 = 1 : H L = 3 + 1 = 4 , U = 3 - 1 = 2 f H L

uol.ae/4Ltnh-Z--8Ib/
2C9t6hnth--8=2hn-2hZ=I2-2
h-



1233. a) 4

!

= 4 =

+ + ¥+4 + 4 4 + 4 ×

=

$ !

=

!

"

!!!! !!!!

1 2 3 4 . a )X42hxnth-X.2xthbllxth-
x-xl.CZ#h=2x-h-h



1138. a) qj

!

=-%å

!

=-Ka-D=

t f

b) 10A-50

⇒
=lola-5IHavs-ai.EE?

Ta=-sfnsaaIaaIaI=ta

$$!

=-

$$ !

=-AI

b) 3bi

!

f

!

=

" !

-

(6×-1116×+1)
=

4-bxla-bxj.co/-
In,+n4o.aIYIi

!

" Y ÷ i

!

÷ F t _



" " " a l "

$ $ ! $ $

=

#

⇐

!

b) (12-2x)2F . i o

! !

"=

$! !

±( X- 6 )
2

4 2 ×? 8-×

$

=

* " "

!

=-

!

À
=

2 × (×?g )
- × ( X - 2

1 - × ?

" ⇒ = "

$ ! $ ! #

÷ .



" " 2 .
a l 4 j

!

= -

# !

=

I

b)

!#

I

!"!

7=-2

!#

1=4×-1X - z × - 2

4 I I I . ←¥f

!

I-dx¥ k

=-ü-""

!!

d ) 14-2×1!

!!!

I _ z H

! !

I

!

=-214-2×75=64-1×-45



1 2 5 1 .
a ) 2 1× - 2 1 =3 1× - 3 ) - 6

2 × - 4 = 3 × - 9 - 6

!

b) 5 . 3 - 1 1 = 5 x

x='

!

C) 2 .4-164=2×2

21×2-3×-41=0

(X-1111×-41=0

h

! !



1252. P i byter i n t e - 1 1 m o t - 1 .

B

!

t e r m

! !!

1253. 900¥ + 4 0 + ¥ = 9 6

30.9000 t 3 0 X . 4 0 1 - X . X = 30 X . 9 6

×?_1680 X t 270000 = 0

× = 8 4 0 ±✓8402-27-0000 = 840+-660

× , = 1 80 , X , = 1 5 0 0

A n t i n g e n t s o s t - F



1254. a )

!

b) I

4 #

d) Mys hastighet = §
N o r a s hastighet = §,

⇒

To t a l sträcka s =

!

+I I . 3

i

!

÷

!

¥ = f-E, =

!

=

!



1258. a ) 6 - 5 x = x ?

+ 2 + 5 × - 6 = 0

( × - 1 ) (×-161=0

X j I , X z

b) 44-3)-y(yta)--0

44-12-42-24=0

1/2-24+12=0

S a k n a r r e e l l lösning.

-



1 2 5 9 . a ) × - 1 × + 4 = 1 6

2 X = 1 2

!

b) t - 1 1 = 3 - 1 5 f t - 2 )

t . t l = 3 - 1 5 T - 1 0

4T- - 8

t.sn/falskrotdanannnarenbliro)-

d) 2 . 2 - X ( x-2 ) = 2 . ×4 I -

#

%

4 - Å t 2 X = 2 X

y t y = 6

I = 4
y'-y-6=0

× =

!

2

y=f±HI

$

= I

= ÷

!

" "

r o t )Y,= - 2 , 4 3=3



1260. a ) y = 3¥;5 =? j

!

=lta

!

b)
0 . 5 = ¥12. I

0.51×-112) = X

0 . 5 × + 6 = ×

0 . 5 k = 6

! !



1261. a l X2-31×-21=+1×-2)

F - 3×+6=+2 - 2X

!

4 ¥ , - f -- °

x À = É
1 - × = I

! !

y

!

k



1262.lt/-5-tXxu=IEI=YIiII.iE-

1263. 3 × = 2×1×+2)-61×+2) , X t - 2 , × # 0

3 × = 2 × 4 4 × - 6 × - 1 2

2 × 2 - 5 × - 1 2 = 0

21×2-Ix-6) = 0

*ftp.I-i#=I-qX,=-?
z)Xz-F



1264. t = 2 ⇒

!

+ ¥ = I

1 t f = I

!

⇒

¥ -

!

=

±

2 Ct-4) t 2 ( t - t ) = ( t - t ) ( t - 4 )

2 t - 8 t 2 T - 2 = t 2- 5 t + 4

t 2 - a t t 1 4 = 0

⇐ I ±

#$$

=

!

I

! !



1265.
a) 2lb-a) - la-b)

"

=

2b-2a - a

!

= 3 l b

!

=

( a - b ) ( b -a ) l a -b ) (b-a ) ¥
b) qf-taq.la?f-=2Ca-5I-

!

a - 5

4 2 -
-

+ (× .ua"" x H

"

2)(X-2)

!

* 1×+211×-2)

=

d) 6A - 1 6⇒⇒÷="

$$

ä "

!

Catska-3)
= ¥ 3

1266. åH

$

Y

!

=

$!!

=

$ !

=

$

f¥

!

Janförenklingenärra



1 2 7 3 . a)
±
4

÷ :

!

.

b)
¥

7¥
= '¥ .

!

=I

4 9¥ = 9 ¥ = ¥

4 Iq =

$

t i É É

-



1 2 74 . a ) 5¥
= ¥g = I I

b) att

:÷÷÷:÷÷
÷÷

!

1275.
a)

# $

=

!

µ
b) }

c) ¥

¥ : E

" ÷ ÷ ÷ ÷

! !



1 1 7 6 .
a)

!

=I b)¥7 =

!

¥

"ÉI=É " ÷ : b
-

1277.
a) lo,

$

.

!

102-152
= _ } . 225g100-225=-3

$

f ) = §

b) a i f .

$!

b)
=#=

!

I-



1278. a) E

!! # # & !

=

# !#

b)

!

× - 1 24

!

=

H - Y ) l X t 2 y ) ( ×
( × - 1 4 1 ( × - g ) × =

! !

×? -4J

"

$!!!! $!!!!

n u . a ) IÉ=ja

$

a

$

b

!



1280.

3Fa-¥
a)
,

$

=

Å

!

-É

!

=

9

!

=

"

a)

13-a) 3 t a

1 5 - 5 A÷-En

! $ !!

b) 9

I I I
=
3al9-
H a l s - a )

=

$ $ !

= 3

$

2 a - 1 3b
§ + E

1281. al-q.bz=

!!

= "

!

2a-

212-tal I

bI"

!

=É=

!

⇒="

!!

16-¥2



1 2 82 .

E nE-¥
a) # =

E n = - ¥
- (x-2-1

a 2 - ×
2 -

"

$!#!

=

$$ !

=-att

-

←
1283.

f y

"

)

= a ( Ä '

!

= 2

!

=

2 .

#!

+

3 29×+6×+9

¥

=
(2a-161×-19

f-( fa t ) = × ⇒

!

(2a-161×+9
= /

Oberoende a v × ⇒ 2 a - 1 6 = 0 ⇒ a = - 3

K o n t r o l l : C- 3)
2

¥ = l o



1311. a ) Def_mängd: a l l a ×

värdemängd: a l l a y

b) Det_mängd: a l l a ×

värdemängd: 4 7 0

c) Det_mängd: × ? - 3

www.a.n
ga.qzo/-d) Det_mängd: a l l a ×

värdemängd: f i > 0

1312. a) 4 k - 1 3 = 5 ⇒ Katz
-

b) 2.1-25-3-f- 2) + k r - 8

8 t 6 t k = 8 ⇒ k -



1313. a) y = 2 × + 3

n

! !! !

1314.

b) Det.mängd: × # 4

c) Funktionen h a r e n asymptot i y = o .←



1315. a) f

"

h )

= (2-thft-312-
N-4-4hthkbt3h-n-h2-7.li-110

f-(2) = 2 4 3 . 2 = 1 0 ⇒

!$$!$!!!!

b) f-K t h ) = (Ah) ' t 31×-141=+42×+43×+34 ⇒

f

!

I

= 2Xhth

!

h=2xth

!



1316.

a ) f-f-I I : f-212=4

f-1 2 1 =2 . 2 + a .
yta} H - 4 t f m - 4 - 4 - a . S E

b) × ? 2 X t a , * I ⇒ a = F - 2 X = 12-2.1=-1

-

1326. S 50a t t = 4600

_Il2oa-b=88

!

7 0 A = 4 2 0 0

a . = 6 0 , b. = 4600-50.60=1600

Fastkostnad-16ookr.Rorligko-ad.br/enheE-



É'ängd

h
→ br innt id

t

1327. c)ye-200-25t-
qyl5.io-25.5 = 7 5 m L

b) 2 0 0 - 2 5 T = 1 2 0

2 5 T = 8 0

t - 3 . I T

1 3 28 . a) - 5 . 2 - 1 M = - 5 ⇒ m = 5

b) 4 = 3 × - 6÷ ÷ ÷3 . 2 - 1 i n = - 5 ⇒ m = - 1 1



1329. a) - I t m = - 4 ⇒ m : - 3

b) E. i - 1 m i - 4 ⇒ m =-§: ÷ ÷
1330. B -- ( X , X2)

k = Y B

!

=

!

* B - XA X - I

k = 5 ⇒ F - 1 = 5 1× - 1 ) ⇒

F - 5 × - 1 4 = 0

( X- 1 ) ( X-4 ) = D

X t I ⇒ × = 4 ⇒ B = C 4 -



1339. a ) y(4.51=2.31-4.5-0.10. 4 .É n

!

m

b) Y l o

!

3 m

4 (2.3-1×-0.1×2).C-10 1=0 ⇒

X 2 - 1 0 × - 2 3 = 0

d) X=5ÉV25 -2T ? 5

&

7 = 1 2

m

-



1340. P = (-1,1-4)=1-1,-3)

Q = (3,32-4) a . (3, 5 )

⇐ I

$$

= f =Z

2 . 3 + m = 5 ⇒ m = - I = 3

! !

1341. a) 512,5) = 0.75-118.2 .5-4.9. 2.5?

!

m

Bollens höjd v i d t iden 2 . 5 s

b) - 4 . 9 ( E - ¥gt-

$$

1=0

⇒

Symmetri l i n je d åt-q.ge/.84sSmax--
s(l.84I--0.75tI8-l.84--4.9:I.84Il7-



1350. f-

"

=
1×+1011×-20)

gcxt-2lxttollx.co/-

" 5 1 .
f y , = 31×2-8×-17) = 3 ( X - D (X-7 )

Tobbe h a r fel tecken framför t e rme n 1 . |
Car roha rg l ömt fak to r



1352. a) 22-8.2 t a : b ⇒ a

b) X:{= 4 , y = - 6 ⇒

42-8-4 t a = - 6 ⇒ a

c ) ×--4, y = o ⇒

42 - 8 . 4 - 1 9=0 ⇒ a

d ) 1 1 = 4 , y > o ⇒

4 2 - 8 . t n / t a 7 o - - S a -



1353. a) f

"

= K k - 1 ) 1×-4)

(0,-2) ⇒ k lo-1 )(0-4)=-2 ⇒ k= - I

f-

"

=- Ik-1 )
(x-4)

flxt.dz#--5xt4=-tzXt-5z-x-2

b) f i l

!

k l#2 )

(X-6)

(0,-18) ⇒ k l o t 2)Co-6) = - 1 8 ⇒ k=}
f i -_fl#HH-61

H

!

= ? É

! !!



1154. p H : k CX-1) (X-4)

p l o t - 2 ⇒ k l o -1 )Co-4) = - 2 ⇒ k =-I

p

"

=- I

Cx-1)Cx-4)

p a =-Ille-17lb-4)=-f.5 .2=-5#p l o ) ⇒ Nej!
|

-

1355. a l i t tax t Ea):O

* -E±VÉ

!

E t t nollställer ⇒

!!

E

⇒ a -- I I
-



1364. a) T i l l = 90 -8T

T t ) = 90. 0.92T Ib) Den exponentiella modellen ger
e n långsammare minskning m e d
längre t i d .

-



1365.
1.9×+384=0.022×40.82×+384

0.0221×2-49.091×1=0

X . 49.091 ⇒ Å

4149)--1-9.49+384=477 ppm

-

1375. a) c -

b

!

H = Ü

!

4 I



1376. fcxi-c.at

(0,51 ⇒

( 1 ,4 ) ⇒

( "

!

5 ⇒ C - 5

5 .a'= 4 ⇒ a -_¥--0.8

! !

1377. 1 dygn--24T ⇒ y--bo.

0.92¥"
=
60.0.13545"

⇒ Minskning/dygn = 1 - 0 . 1 3 5 = 0 . 8 6 5 = 86.5%

-



1378.
a ) Linjär funktion: f-

"

=

k x t m

k =

$!

=

2

(0,3) ⇒ m = 3

f

"

=

2 × + 3

f-( 2 ) = 2 . 2 + 3

b) Exponentialfunktion: f

"

=

c .Ö

(0,3) ⇒ c . å = 3 ⇒ ( = 3

(1,5) ⇒ 3 .a'= 5 ⇒ a -_§

f-

"

=

3 . E j "

" ! !!



1379. f

"

=

c . ä

(0,22000) ⇒ ( = 2 2 0 0 0

(10,70N) ⇒ 22000-a"= 7 0 0 0

a . = (E)
"" = 0.892

f-(X) = 2 2 0 0 0 .
0.892"

f-(151=22000.
0.89215=3948

a - 4000

-



1380. I m i n = 60.106µs ⇒

1- = 1 m i n ⇒ 1 . 1 8 . N'"8=60.10"

N - - (6%1%-1%18=3.
4

mil j

-

1381. a ) 4.10,0 = 4.601-10=2505

P
(2501=0.03768-(480-250)!!

8821L

b) 4 .2 0 ,0 = 4.60-120 = 2 6 0 5

Pllbo) =

0.037681480-260)"

"

= 812Pa

C l 0.03768/480-f)t.SI/ovot--48o-
lfIIgg%85=233.8o=3.53-



1382. f-

"

=

c . a×

( 1 ,200) ⇒ c . a ' = 2 0 0

(3,50) ⇒ c . a?= 5 0

ca?
a -

= 1¥ ⇒ akt , ⇒ a - E I

( = 2¥ = 20¥ = 4 0 0

f

"

=

400 .

$

×

! !

ü÷



1383.
f

"

=

5 . Ä

5 .a " = 2 . 5 ⇒ a = (E)" "= 0 . 9 7 2

f-1 × 1 = 5 . 0.972"

5 . 0.972"= 1 . 5

ymÀ=YÉ

!

× =
Y"

!

= 4 1 . 7 = 4 2 4

1g0 .97 2



1384. y = 18.9. ×""

1 8 . 9 .

#

"= 1 0 0

× =
(Y

!

1%. "
= 1 0463 = 10000 km?

-



1385.

4 y i .ca
c . Å =

$

⇒ a:(II" = 0 .9 1 7

c .
0.9171-0.01 c ⇒ × = Y

!

= 5 3 dygn
1g0.917 -

b) yi-c.bxc.ba?='zc--
sb--fzI/?0?--0.977

C . 0.977! 0 . 0 1 C ⇒ × = ↳

!

= 2o
1g 0.977

-



1386.
y = c .× "

(1,20) ⇒ c . 1%20 ⇒ c -

(8,40) ⇒ 20.89=40

a=É÷÷=÷


