
2115. a )

! !

b) A=2a (

"

" 0

!

2116. ( 2×+5 1 1×+10 ) -⇐ t i l l i t 1 ) =

= 2×720×+5×+50-X2-2×-1 =

= [ + 2 3 × + 4 9 a . e .

-



2 1 1 7 . a ) -2×110×-25×2)

b I

! !

2 1 1 8 . a) 3×-1×-51-1×+311×-1) =

= 3× -× - 1 5 - 1×2+2× - 3 ) =

= 3 x - × - 1 5 - I - 2 × + 3 = 8

b) ( X - 1 ) 1×1×+31=+2×2+3 × - x 2 - 1 × - 3 =

4 2y(y-12142-2) = 2y(y]-2yt2y?_4 ) =÷÷

!!

:i



2 1 1 9 . a l a - 1 ) a l a - 1 )

x⇒à⇒I
!

" o . a t

# # # #

' ÷

b) CX-5)CX
- ( X- 5 ) (5-1×1

=

4

#

=

I

-



2 1 2 1 .

A) X'-3×-12×-4×2-112×+2×-8-

1×3.2×2-5×410×+4×-8)

!

b) 2×4-3×7×44×3-6×42×-6×2-19×-3 =

= 2×4-1×3-11×2-111×-3

c) Ü +

! !

-



✓ (x ) = (210-2×1.1297-2×7-X =

=6237ox-1o14Àt4

!

_

2 1 2 3 . 31g-#= Eg-2ft_I + G r

r+Ng

!

='µB o r = 2

r=

$



cnn.axtft.fi?YI#=E-

2 1 2 5 .

a ) vt-xt-xfytxfj-xfy-xfj-y3.in?y3--Hc #

b) v i : X ?

#

xyftxfy-xfj.ly?=x'ty?--H L

#

2 1 2 6 . a ) X?-3×-18 = ( X - 6 ) (×-13 )

!! !!



2 1 2 7 .

a ) y (yta)?. (1+24+2)) =

= yly-121?fly-15)

b) x t

!

X(X- t ) ) = (xttj.li-IF
-

2 1 3 9 . 4 ( I- I I = X

!

Z-ikhargortrat.mafytasinnmforpara-
astedmskr.ms s o m 52.

µxt3FT=2Étl

!

#



2 1 4 1 . a ) 502-12.50.2-122=25001-200+4 = 27

bjlbo-3F-6042.bo.3-32-36N-36o-9-396-9
413otbjh-30-2.30.co-161=900+360-136=1
296

2 1 4 2 . a ) (X-135=+2-16×+9

b ) fly-1511=444204+25

4 (a-161 la-6) = ä - 3 6

-



2 1 43 .

a ) V L = a t t2abtb.la?2ab+bY=--
aft2abtbY-a/t2ab-/b=4ab=HL

#

b) v i = ä - 2 a b t b - b2 - 2 a b t a - l b - a j t . t t
#1 -

2144.

I = XZ-txytxy. ly = @ t y p ⇒

z =

!

-



2 1 4 5 .

% $ !!

b) 72×-2.7×+1

4 Ä-E

!

-Ex

+ ¥

2 146 . a )

!

b) 3X

.

"t¥t¥'=

! !

d) I - ( I - a ) ' = F - (I-2ata') = F - a I I a - I



2 1 4 7.

a) V L : 40.50 = (45-5) (45+5)--452-52=452-25 = H L

#

b) 851 80.901-25 = 7 2 0 0 + 2 5 = 7 2 2 5

c) a . b =L

!

b -5 ) (aff + 5) = (aIIt-52 =

= CIY.sn
b - a . = 1 0 ⇒ b -_ I o t a ⇒ a t t = 1 0 + 2 a ⇒

(aI

!

-52=40-12A)"
←

⇐

www.#....../
=1oat2aZ
=a(l0t2a)

= a . b
#

-



2 1 4 8 .4CX-ij-yb-fxtzj-yb-r.lt/
Zt8x-ybt4-

2149.

a) 2 N ä r e t t jämnt t a l eftersom d e t ä r d e l b a r t med 2 .

Då b l i r j u d e t t a l e t m i n u s 1 e t t u d d a t a l .

b) (2h-1ft

❤

ntlj-12n-3j-
a-4n-4ntt-4n2-4ntt-4ntll.tn-19

=

= 12N"-112N-111 #

c) (2h-1112=4#44+1=212#zu)-11 =- 1
= 2 M - 1 1 O m m = 2 ¥ 2 4

#



2150. 9991 = 1 0 0 0 0 - 9 = (100 + 3 ) (100-3)

2 1 5 1 . X2-6×+10 = ( X- 3 f t I 2 1 , d å

! ! !

I

2 1 5 2 . Påstående: ät

!

a

f I I j

H L = ät2qb

!

2

V L o m både a o c h b ä r positiva

o m a e l l e r b ä r negativa e l l e r n o l l gäller

! ! !!



2 1 5 3 a ) ( a -b) ? ä - Z a b - 1 5 mo t s va r a r

d e t enfärgade fä l t e t . Eftersom
t e r m e n - c a b t a r b o r t 5 t v å gånger

kompenseras d e t m e d +5 - t e rmen .

b) ( a t b ) ( a - b) = ä r - 5

"

Om d e t högra sträckade fältet
flyttas t i l l vänster så a t t d e t

överlappar d e t enfärgade fältet delvis,
s å mo t v a r a r konjugatregeln
r e s t e r a n d e enfärgade y ta .



2164.X-zlb5.ae/
2t4Y-XY=2LY--#

b) 41A?_sattb) = 4 1A-4 )
2

2 1 6 6 . a ) (xt⇒lx_Z

!

b)

! ! !!

a

!

É

!



2 1 6 7 . a ) (at})?

b) (x-Ej

❤ ! !

d ) l a t b y l a - b y

2 1 6 8 . a ) Y
Y - 4

b)

$ $ !

=

× - 1 2

y k ¥

!

=

!



2169.

µ = 4×14- j ) ⇒

b --214-y? )

-

2 1 7 0 . a ) 5 × l

!

=
X

515-2×1 5

b) Hx4y
" * 4 2 - s y ,

=
2 - 5 y

-



2 1 7 1 . a ) ( X- 1 1 7 1×+ 1 )

b) ( X - 3 ) (Hs) 21×-1 )

#!#!#! !#!#!!❤

a t b

b - a

b) 2424 f t

"

"ii÷÷÷"

! !



2 1 73 .

(atbf-4ab-atzabtbZ. l i a b =

= ä r - Z a b t b = L a - b )2 ? 0 #

-

2 1 74 . 3

z

!

- É =

!

+ Ä T T

3 × + 3 - 2 × + 2

% # ! $ ! !

=

# ! !" ! $ !!!



2 1 7 5 .

a,cx-ikxHH"

!! !!

b) (x-1612-9 y? = (×-16+3y ) (×-16-By)

2 2 1 2 . 34500.4-1×1? = 36105

× = (

# !

"2- I = 0 . 0 2 3 = 2.34L

-



2 2 1 3 . (4×11+13×5=10?

16×2+9×2=100

2 5 × 2 = l o v

× =

"

2

= 3

kateternas längder ä r 4.2=

!

r e s p
3 . 2 - - 6 c L

-

2 2 1 4 . S = ¥ ⇒ A- = 5 -_1¥ = 5

!

i

! !



2215. F - 10×+25-×'-19 = X I 8 × + 1 6 - 1 8 ×

[ = 1 8

! !

2 2 1 6 . a ) X - 2 = 1 3

×="⇒"

!!

[

b) × - 1 3 = 1 6

× = - 3 1 6 ⇒ X,=-9,X

4 5 - 2 X =-112

+ = 5

!

2

⇒ x .= - I , x . =

#



2 2 1 7 .

a ) × - a = ± är

× = 2 ± § ⇒ ×,-_¥, × , = I
-

b) × - 1 3 = ± ¥

x⇒±±⇒"

!!!

4 5 - 2 × = ± §

× = 5É

!

=

%!

⇒

× , = ¥ , X i ¥14



-

D C

② ×

22 18 .
A 3 ×

B

(3×14×2=202

×--Eff

uo=sx=f

!

=É

!

b) A = 3×2 = 3Y

!

=

1 2 0 cm?

2 2 1 9 . s = VÄ ① s

0 = 4 5 = 4 V Ä

-



2 2 2 0 .

✓ L = d ' = (srzj.es?2=2A=HL#
-

2 2 2 5 .
a ) × =

b) (X-1416-41=0

"

! !

2 2 2 6 . a ) X ( x - 9 ) = D

n É

! !



2 2 7 7 . a ) ( X - 1 ) 2 = 0

(dubbelrot)

b) (×-1312=25

! ! !!

2228 .
2 5 T - 5 É = O

5 t ( 5 - f ) = D

t

! !

E f t e r 5 s .



2229 . Fö r a t t f lera o l i k a komb i n a t i o n e r

a v faktorer k a n s a m m a produkt.-

2 2 3 0 . X ( X t j ) = 0

× ? + § = 0

3 × 4 × = 0

-

" i ÷( 2 - 2 x ) ( × - 5 ) = 0



2 2 3 2 . d ) X i =

b) När m a n d iv ide ra r bägge l eden måste
m a n tänka på a t t × k a n v a r a n o l l .

× ? 8 × = 01 -X ( x - 8 1 = 0



2 3 0 5 . a) 5 1×2 - 2× - 3 ) = D

( X - t j - I - 3 = 0

× - I = 1 = 2

X

!

2

b) 21×2-4×+51=0

(X-212-4+5=0

(X-2520 ⇒ E k a saknar reella rötter.

4 1×-612-36+8 =
× - 6 = t f

×

! !



2 3 0 6 . a ) 2×2+7×+5=+2+3×+1 7

* 2 + 4 × - 1 2 = 0

(X-125-4-12=0

× - 1 2 = 1 4

×=-2

b) 9 1 × 4 4 × + 4 1 = 4

91×+212=4

(X-121k¥

×-12=123

* =-2=1}

-



2307.
( × + b)i × " = 202

2×2+12×+36 = 400

21×76×+18) = 4 o u

( × t 3 )"-9 + I 8 = Z o o

( × + 3 )' = 1 9 I

X- 1 6 = 1 0 .8 + 6 = 1 6 . 8 c m" " : i ÷

! !



#
× - 1 6 2

2 3 0 8 .

× (×-162) = 3 1 2 5 0
×

X 2 - 1 6 2 × - 3 1 2 5 0 = 0

( × +31)2-312-31250 = °

× - 1 3 1 =

#

✓

3221T

× = - 3 1 ¥ 1 7 9 a - 1 48

X - 1 6 2 = 2 1 0

E

! ! !

h a rm

!



2309 . a ) i t 4 . l t a -- o ⇒ • = - 5

+ 2 + 4 × - 5 = 0

(X-1212-4-5=0

× - 1 2 = 1 3 ⇒ X = - 2 1 3 ⇒ X z

b) I t a - I - 7 = 0 ⇒ 9 = 6

+2+6× - 7=0

1×+312-9-7=0

×-13--1=4 ⇒ × = - 3 1 4 ⇒ × z

c) a . 1 4 5 . 1 - 6 = 0 ⇒ a = /

× ? - 1 5 × - 6 = 0

⇐ + E ) 2 - 2¥-¥:O

x t 5 - I I . e s / = - I z I I = s x . -



23 1 0 . B o s s e "flyttar" över 3 :a n t i l l H L , v i l k e t

knappast förenklar lösningen.

He l e n a skapar t e rme n 3 6 i v L s å- a t t h o n s e d a n k a n faktorisera t i l l A t t ) ?

2 3 1 1 . ( X - t ) . X . (×-11) = 5 -(x-I-1×-1×+1)

× ( X I I ) = 5 . 3 ×

+ 7 0 ⇒ × 2 - I = 1 5 ⇒

× = 4

! !



2 3 1 2 . b. = y t 1 0 ⇒ h = b - 1 2

↳ + (b-125=172

251-451-4--289

2 (5+26+2)=289

5 + 2 6 + 2 = 2¥
(b-1112-1+2=2%9

( b t j 2¥

b.=-I

#

FÉ

a . 10.98

h a 1 0 .9 8 + 2 = 1 2 .9 8

A-= BI = lQ98{2

!

=

7 1 . 2 5 = 7 1 cm?

-



2 3 1 3 . V i d steget när hon t a r kvadratroten u r

bägge l e d e n glömmer h o n ± . I h e n n e s exempel |f å r h o n d å bara u t d e n falska r o t e n .

5 - {= ± (4-f )

① 5 - {=-4 + § ② 5 - I = 4 - I

{ = I o k ! 5 = 4 falsk lösning!

-



2 3 2 3 .

1 . X2-25=0

* =-1254--1=5

2 . X 4 4 × = D

* (×-141=0 ⇒ µ : - 4 , X , : O

3 . F - 6 × + 5 = 0I +
=3-437-51%3-+2



2 3 2 4 . a ) 1.7hL

b) y = o ⇒

1.7 + X-0.1×2=0

× ? - 1 0 × - 1 7 = 0

× = 51 ,V25

#

= 5 - 1

$

= 1 1 . 5L

-

2 3 2 5 . l t ? t 6 X + b -



2 3 2 6 .

2tlr4rh-zql-
or.tt#ETr=-
EHEtFT-
rr.-5Hii
2 3 2 7 . (X-1711×+4) = X I 1 1 × - 1 2 8

- 1×+711×+4)= - x

! !



2 3 2 8 . X,-53=3 ⇒ X,=3t
X , -

%

=

I ⇒ Xze.lt

❤

-

2329 . E - 2 0 T - 1 1 9 = 0

t-lo-VIoo-T-
lot.at,= I ⇒ ×,,z= I I

!

⇒ x

!



2 3 3 0 . a Å t b × + c = o

2 a Å t 2 b X t 2 C = O

2 a (X2-1¥× t Ea) = 0

( * EI-Ia. + E = o

⇐ + %)? 5G å

× + ¥ = ±

!

V Ä

×
= - b ±

! !

.



2 3 3 1 .

atb) XHpxtq-ocx-x.tl/-
xzI=xt-pxtqxZ-CX,tXzt-
X,Xz=x4pxtq=SX,tXz=-
p,X,Xz=q

!



2 3 3 2 . Då g. = X i x , så k a n bara den e n a

a v Ätterna × , e l l e r µ v a r a negativ o m

g. ä r negativ.

!

2338. ( X - 3 ) ( X-6 ) = X2tax-118

× ' - 9×+18 = Ä t a × + 1 8 ⇒ a =-9



2339 . × =-q±Ä_4

!

=-

! #

°

a ) Två rötter ⇒ ä - 4 0 > o ⇒

a s -

$

,

a >

$

b) E n dubbe lÉa ⇒ a = ±

c ) lnga ree l l a rötter ⇒ a k t i o n ⇒

$ !



2340.ax4-bxtc-oalxtb-ax-
EI-o-p.ba, q-_I

| b t - 4 a c . c o o m 5 4 4 a c
①
I#j-q.co o m

p44q--7bZc4aZq
-_sb44acit1-
b2_4ac7Oomb34
ac@ltIj.qsoomp?>

Gq ⇒ tisha} ⇒ b 4 4 a c
#



2341

Dubbelrot ⇒ Elev. k a n s k r i v a s på formen C x - a ) 7 - o

× ?2axta2-ox-
a-Va.AT

pigjjquanteu.no
#
2351. (X-161 ( X - X ) = Ä t a × - 1 2 4 A

F - (X,-6)X - 6 × 2 = X ' t a x - 1 24A ⇒

| X2 -6 = - a

\ 6×2=-24a

Xz= -4A ⇒ - h a - 6 = - a ⇒ @ = - 2

"

!

± -



2352 . ( a t b ) ( a - b ) = 1 9 5 ⇒

| a t t = 3 9

I a - b = 5 ⇒

2 6 = 3 4

b = I 7

!

#

2 3 5 3 . X?-11×-1112=113

2×2+2×+1= 1 1 3

2 1 × 4 × - 5 6 1 = 0

x=-

!

ÄTIT.-

#

=7

! !



2354 .

a ) X l # 2 4 × + 4 4 1 = 0

× = - 1 2 IV144.LT = - 1 2 1 = 1 0

X (X-122) (×-121=0

X,=-22,Xz=-2,X.

!

b) 2×1×43×-41=0

2× 1× - 1 1 1×+4 1=0

x , = - 4 i

! !



2355 . × = literpriset innan höjningen

y = a n t a l l i t e r - " _

Y X = 4 2 0

(Y-4) (X-10,5) = 4 2 0

(41L-4)(X-10.51=420

4 20 + 2¥-4×-2 = 4 2 0

2¥-4× = 2

210-4×2=2 ×

4 1×2+0.5×-52.5) = O

X = - 0 . 2 5 ± VO.0625t52.LT = -0 . 2 5

"

7. 2 5= 7
k r 1 1

-



2356. (X-1212×2=41×+1)

V L = Å t 4 × - 1 4 - × ? 4×+4=41×-11 ) = H L
#-

2 3 5 7 . (1)/ X I 42=25
(2,7 y - × = /

(2) : y t . i t / T- -x42x t 1

(11-21: X2-1×4-2×+1 = 2 5

2 1×4× - 1 2 ) = 0

* =-

!##

= -1¥

| × , = - 4 , Y, = - 3

\ x z

!

#



2358 . a ) ( a t t ) ( a - 4 1 7 1 8

ä r - 1 6 7 1 8

ä > 3 4

ac -À i ab) Vat-8atlbta-8o.tl#=V2at-3Tl.e.



|

2359 . Ett,

!

=

t

(R,-131 + R , = E R ,CR,+ 3 )

{ (Ri-R,-6) = o" i ÷

!

÷

R , = I ±

$!!

=

# !

=

⇐



2 3 6 0 .

!

I

E- at t

aZ-blatbla-ab-b-
ua.tt/E+II=bI5b-=

b . ( I I I )
a ) o ⇒ ¢ = § = l¥5= 1 . 6 1 8

a t t = 1 ⇒ a l l t f ) = / ⇒

a =

!

z

m = 0 . 6 1 8 m

-



236 1 . a ) 5--31=8 m Ä
µ

A- =
s.sjEL-8-a.zg.me

0 × 0 "
× y

4×+44=24 I × - 1 4=6{+4×2=17 < ⇒
2×2+42=17

$

+ ( 6 -XP__ 1 7

2 × 2 + 3 6 - 1 2 4 = 1 7

21×2-6×+41=0

×=z±fqT
Ekvationen saknar reella lösningar

⇒ D e t ä r e j m

! !



2362.

! !

(8+2×114-12×1-8.4=58

32 - 1 24×+4×2 - 32=58

41×76×-29=1--0

× =-3

!

VISIT=-3

!

✓¥ a - 1 . 8 m

!

2 3 6 3 . I-12×1×3-XIX? = I -1×270 #



2364 . alxh-axtfl-
ox-a.VE

2 ree l l a rötter ⇒ ¥_I> o

å s q ⇒ å s s ⇒ a #



2365 . ab= L o m a -- 1

e l l e r a = - I , b jämnt t a l
e l l e r b--0, a - t o

!

:

F - 5 × + 5 = 1

x=E±fÉ¥ = I f ⇒

xi.li/z--4a---
I,bjamnttal:XZ-5xt5=-
lX=Izt-fI-ET=5If⇒ × , - - 2 , 4 = 3

Ko n t r o l l : (X,-1211×3-3) =4.tl/=-4j-amutta1.-
(Xyt2IlXy-3)=5.ookb=o,ato:-
CX-2) ( X - 3 ) = o ⇒

!

,

Xe,= 3

-



2366. I × , . X . = C

\ ×,-1×2=85

Symmetri linjen ä r ×--42.5 v i l k e t innebär a t t

rötterna × , o c h × , måste ligga på s a m m a avs tånd

från d e n n a . S u m m a n a v d e m s k a l l samtidigt
v a r a 85, v i l k e t innebär a t t e t t a v t a l e n
m å s t e v a r a jämnt och d e t e n d a jämna primtalet = 2

⇒ × , = 2 , X j 8 3

( = 2 . 8 3 = 1 6 6

Si f fe rs u m m a n = 1 + 6 + 6 = 1 3

-



2 3 7 3 . t = x ⇒ t h x

a) t ' - 6 T- 1 5 = 0

1- = 3

# !

= 3 - 12

t , - I ⇒

!

t

$

5

⇒ Xz=

b) E t a t - 1 2 = 0

1-=-2-44-72=-214

t i - tt , = 2 ⇒ X



2 3 74 . t = x ⇒ t h x

a ) ( t - 2 ) ( t - 3 ) = o

t , - -2 ⇒ × ,

!

↳ = 3 ⇒ × ,

!

t . l y ⇒ t h y

b) (5+413-2-1)=0

t i - 5 t a l s -⇒ ×=q

2375. a) ( I x - 3 ) ( R i -1 ) = D

b 1 µ

!

_



2 3 7 6 . X t 3

!

×

t ÷ ÷2 3 7 7 . a ) × - 1 6 = 6

× ? - 1 1 2×+36=36×+36

X (X-24) = 0

× ,

!

, Xz=

b) × t i o = S V

(X-1105=641×-5)

# ! # #!!

× = 2 2 ± ✓484--420=2218



2 3 7 8 . Annars få r m a n i n te b o r t r o t - t e rme n .

-

2 3 7 9 . a) x

!

⇒

!

b) t = 7 ±✓49--24=7 ± 5

t , - - z , t

$

I

c) × , = t i l = 4

µ = É #



2380. a ) E - 1 8 T - 1 9 = 0

b)
t.GE#9--9IIo=19-
c1t=I9=7x--192=3
62-

238 1 . × = 2 n F

"""

!

"

!

a . = V À b

b . = F t c

( = Vzo

✓ o o



2382×4 18×+30 = t ⇒

t = 2 V t

1-4411-1-15)

F - 4 T - 6 0 = 0

-1=21 /4+67--218 ⇒ t ,= - 6 , t i t o

Högerled k a n i n t e v a r a negativ ⇒ t , ä r e n fa l sk r o t .

+418×+30=10

× = - 9

# !

= - 9 - 1

$

× , = - 9 -Vä l , X . = - 9 - 1 #

× , . k z =L-9 - Et t -9+1671=81-61 =

-


