Kapitel 1

X 3x 5x 7x 9x xX—3x+5x—-7x+9x 5x
1116.2) Z— =+ 2 - 24 2 =T 207 - %
2 2 2 2 2 2 2
5x 516 5x 5 2 1
b) ZX=21— 4o c)—=—-(——)=——
2 2 2 2 15 3
7-2x  5-2x 7—-2x—(5-2x) 7-2x—-5+2x 2
1117. — = = ==
3 3 3 3 3

1118.a)f=§(2x+9+13+x+3(x—8)+2(1+x))=§8x=2x
b)x=2-95=19 c)f:—z-gz_z

1119.2) V3(vV12 +v3) = (V3vV12+V3v3) =312 +3 =36 +3 =9
b) V2(V8 - V18) = (V2V8 — V2V18) = V16 — V36 = 4 — 6 = -2

1120 1 +x2—x) x—x2(1—x) =14+ x?Q2—-x) —x*(1—x) =
=1+ x> —x3)—-(x?—-x)=1+x%2>0

1140. b)
Sy=z _ty—2 _ 4 _8YY forlang med 30
5 3 6
30 z —30 3 = 30 (1_T>

6-(6y—2)—10-(4y—-2)=30-58+y)
36y — 12 — (40y — 20) = 30 — (40 + 5y)
36y — 12— 40y + 20 =30 —40 — 5y

8 —4y = —-10 -5y

y=-18

J=2-E J=2-E
1142.{ M=]+4 :>{ M=2E+4 =>5E=60> M = 28ar

E+]+M=64 \E+2E+2E+4=064
1143, X2 1, 2 _ 1 géller for alla x utom x = —2.
3x+6 3 3(x+2) 3

1144.2) -
3
b) E—sz(x+1)—2(x—2):>x——7

2 ox-1=12>x=13
x—1

Nl

X —002=x=05+0.02x=098x =05 = x =2 ~51dl

25+x 0.98

1145.

1146. % = 3_2x2 = 3 — x? = 12 > x? = —9 dvs inga reella rétter.




1213.3—(x—7)(2x+6)=3—(2x2+6x—14x—42)=
=3 —2x%—6x + 14x + 42 = 45 + 8x — 2x?

1214. (x+y+2)B+x)—(x—y)(3—x)=x+y+2)B+x)+ (x—y)B+x) =
=(x+y+2+x—-¥)B+x)=(2+2x)(3+x) = 6 + 8x + 2x2

1215. Kalla sidorna x, y, u# och z analogt med problem 1212. D4 géller:

xy =117 135 156 135-156 ,
uy =135 uz = T 1Ty =180 m
xz = 156

1228.a) (x + h)® — (x — h)® = x3 + 3x%h + 3xh? + h3 — (x3 — 3x?h + 3xh? — h3) =

= x3 + 3x%h + 3xh? + h® — x3 + 3x%h — 3xh? + h® = 6x?h + 2h3
b)(x+2)3—(x+2)2-(x—-2)=
=x3+3x22+3x22+ 22 - (X’ +4x+4) - (x—-2) =
=x3+6x2+12x+8—x2—4x—-4—x+2=
=x3+5x2+7x+6

1229 a) (V2x + V&5x) = 2x + 2VZxvASx + 4.5x = 65x + 2 - 3x = 12.5x

b) (VZ20x — xv5x) = 20x — 2v20x - x/5x + x25x = 20x — 2x10x + x?5x =
= 20x — 20x? + 5x3
C) (53x _ 50.5x)2 — 56x —-2. 53x50.5x + 5X — 56x —2. 53.5x + 5X
a+1)2 a-1)2 a?+2a+1 a?-2a+1 a’+2a+1-a%+2a-1
o (2 (5 - : :

2

4 4 4

1230. Hela den stora kvadraten = 4 gula plus den réda. Eller matematiskt uttryckt:
ab
c? =47+(a—b)2 = 2ab + a? — 2ab + b? = a® + b?

1243.

{ a—b=5 { a—b=5 :>{ a—b=5 {a—b=5

a’> —b? =195 (a+ b)(a—b) =195 (a+ b)5 =195 a+b=39
a=22

=>{b=17

1254, (x +3)2 +8(3 — x)2 = 43 — (5 + 3x)(5 — 3x)
(x2 +6x+9) +8(9 —6x +x2) =43 — (25 — 9x2)
x>+ 6x+9+72—48x + 8x? = 43 — 25 + 9x?

63 3

9x% +81-42x =18+ 9x? > 63 =42 >x = =5=15
1255. (3x + 4)2 — (4 — 3x)2 = (2x + 3)% — (3 — 2x)?
(9x2 + 24x + 16) — (16 — 24x + 9x2) = (4x2 + 12x + 9) — (4x% — 12x + 9)

48x =24x =>x =0



1256. x2+x+19=(x+3)?=x24+6x+9=>5x=10>x =2

1257.52+x2=(1O—x)2=100—20x+x2=>20x=75=>x=1:5=3.75cm

1258.2) 142 + (35 — x)? = (35 +x)? = 196 = 70x = 70x = x = —2 = == =14 cm
Svar: Konens hojd dr 33.6 cm

b) Vion = 5 = 2-m14? ~ 7 liter

1312. Fall 1: 15 &r en katet och 4x &r hypotenusa.

225
152 + 4x2 = 16x%2 = 12x%2 =225 =2 x = ’E ~ 4.3 cm

Svar: 2x= 8.7 cm
Fall 2: 4x 4r en katet och 15 ar hypotenusa.

225
152 = 4x%2 + 16x%2 =2 20x2 =225 =2 x = ’E ~ 3.4 cm

Svar: 2x= 6.7 cm

1313.a)§=2x—7=>x2=81:>x=i9
b) 3x=(Wx+3)(vx—3)+10=x-9+10=x+1=>2x=1=>x=0.5

3x-2 _ x-1 _ — (x — 1)2
1314. = =>0Bx—2)x=(x-1)=

1
3x2—2x=x2—2x+1=>2x2=1=>x2=§=>x=i

2 _ _ 2 x+a=2a-3x 4x =a
1315. (x + a)* = (2a — 3x) =>{x+a=—za+3x=>{
x1=—=O.25a
=

X, = = 1.5a

ol g

1316. (x—a)2=16:>x—a=i4=>{xl=a+4 {6=a+4 =>{ a=2

X, =a—4 X, =a—4 X, = —2
Svaret i bokens facit dr underligt.

1322. (x +6)> +x2 =202 = x2+ 12x + 36 + x2 = 400 = 2x*> + 12x — 364 =0 =

x2+6x—182=0=>x=-3+V9+ 182~ —-3+13.8=10.8cm

10.8(10.8 + 6)
A, = > ~ 91 cm

2

y12=9:>{y1=13

4 2 — 2 _ — —
1323.9* —10y2 +9 = 0 = y2 = 5 + V25 9_514_{y22=1 o

1338. (x+1D)(x—3)=0=>x2-3x+x—-3=0=>x2—-2x—-3=0



1339. 1.2 = 0.0001x% — 0.016x + 1.34 = 0.0001x? — 0.016x + 0.14 =0 =

x% —160x + 1400 = 0 = x = 80 £+ /802 — 1400 ~ 150 km/h

9

1340. 2) x* — 13x2 +36 = 0 > x% = 6.5 + V6.52 — 3 =6.5J_rz.5={4:>

(9 (+3
x —{4=>x—{i2
byx—5vx+4=0=Vi=25+V25—d={=x={"

1341. a) axz+bx+c=0:>xz+2x+£=0=>p=20chq=£

2 2 b2
—_Pb E _ _b _°_ _i _ﬂ
b)x = 2i\I q= \I 2a a 2a \I 4a

b b2— 4ac —-b+Vb2—-4ac
X=—-——= VSB
2a 4a? 2a

1352.a) a=5-6,b=—-11=>x>—-11x+30=10

2 2 2

b) = - -

_ D p? —_[_r r-_ _b_ Pz _

et o en=(2e ) (2

T‘1+T‘2=—p

p> (P’
T1T2=Z_(Z_Q)=q
1362. a)
n 1 2 3 4 5 6 7 8 9 10 11 12
" I -1 -1 1 I -1 -i 1 I -1 -i 1
b) i"™ = 1 nér n ar delbart med 4.
C) (87 4 (4001 = j84+3 | 400041 — 3 4 i1 = _j 4 =
1363.

222 +2(4—-2)z—16i=0=>2z>+(4—-2)z—8i=0

__4-2 4 —2i\? i o4 |[L6-16i—4
z= 2_(2>+l—l T 4 +3l =

zi_Zimzi—ZiVS+4i=i—2i(2+i)={i

2 2
64z =3+ [T-an=—{-[F-antn=-p=12

zi=a+biochz,=a-bi=>z;,+z,=2a=12=>a=6
Da rétterna dr komplexa maste:

pZ 122
Z—q<0=>T—q<0=>36—q<O=>q>36




1370.a)V3—x=—-x—-9=>3 —x =x?+ 18x + 81

>x2+19x+78=0=>x=-95+ 9.52—78=—9.513.5={
J3-(=6) = —(-6) -9 = - !

Test:{ (—6) (—6) =>{\/§ 3 NE]J, falsk rot!
J3-(-13) = —(-13) -9 V16 = 4 Stimmer!

b)Vx2 +v20x + 70 = x +2 = x2 +V20x + 70 = x% + 4x + 4 >
= V20x + 70 = 4x + 4 = 20x + 70 = 16x% + 32x + 16 =

3 27 3 <3>2 27

x1 == _6

"8

=216x24+12x —54=0=2>x2+-x——=0=2>2x=——+ -

4 8 8~

3
= = Riktig rot!
3 [225 —3+415 % =3 Riktigro

= ——+ = =
2X=73% e 8

9
X, = — 2 falsk rot.

1371.A.V2x +5=x+1=22x+5=x24+2x+ 1 = x = +2 men — 2 ir en falsk rot.

B. V2x+ 5= —(x + 1) = Barax = —2 ar l6sning.
C. 2x+5 = (x + 1)? > x = +2 bada ir riktiga rotter.

1381.
a) 6000 = 1200 + x + 0.05x2 = x2 4+ 20x — 96000 = 0 =

x =-—10%+v100 + 96000 = 300 st (den negativa roten stryks)

b) 22x = 1200 + x + 0.05x% = x? — 420x + 24000 = 0

68 flaskor
— 2 - =
x = 210 + /2102 — 24000 { 352  (utanfor definitionsmangden)

1382.
— 144
{a+b—51 - a+ =51=a%?—-5la+ 144 =0 = a = 25.5 +/25.52 — 144
ab = 144 a 48 3
_ _ (48 _ (a, = az =
a—25.5i22.5—{3 =>{b1=3 eller{bz _ 8

1383. h =1 + 16,105 = 2nr? + 2nr(r + 16) = 2nr? + 2nr? + 2nrl6 =
2nl6 105 105

r———=0=21r*4+8r—-—=0=

47tr? + 2nr1l6 — 105 = 0 = r?
wr< + 2nr r+4ﬂ yp yp




105
r=—4+4+ (16 + — =94 mm
41

1384. Den lilla delen, 1-x, forhaller sig till den stora som den stora till det hela.

2

1-x x 1 1
=—=31l-x=x?!=2x*+x—-1=0>x=—=-+ <_> +1
X 1 2 2
1 (144 o V5 -1
Sx=-7 + = {ignorera den negativa losningen} = 5
3

1412.a) x3 = 81lx = x(x2 —81) = x(x + 9)(x — 9)

b)4(x +2)(x+7)—8(x+2)(2x +3) =4(x + 2)((x +7) —2(2x + 3)) =
=4(x+2)(x+7—4x—6) =4(x + 2)(1 — 3x)

c)(x+3)2—-9y?2=(x+3-3y)(x+3+3y)

d) b3 — b = b (h*" — 1) = b™(b" + 1)(b" — 1)

1424.x2 +a=0=>(x+7N(x—-7)=x*—49=>a=—-49

1425. %80 — 1= (x* + Dx*° — 1) = (x*° + D2 + Dx2° — 1) =

= (0 + DO+ D20 - 1) = (¢ + D20 + D + D0 - 1) =
=@+ DEP+DEO+ D+ DX —1)

1439. 25 —za* = z(z* —a*) = z(z> + a®)(z? — a®) = z(z* + a®)(z + a)(z — a)
= 2z(z2+49)(z+7)(z—-7)=2z=0,z=+70chz = +7i

1440.f(3)=3a(3+a)=12=>az+3a—4=0:>a=—1.5J_m/2.25+4={_14
_(4x(x—4)=0>x, =0,x, =4
f(x)_{x(x+1)=0=>x3=0,x4=—

Blandade uppgifter i kapitel 1

2.x—-2)x®-81D)=(x-2)x*"+9)x*-9)=(x-2)x*+9)(x*+3)(x2-3) >
X1XyX3 = 2(—\/§)\/§ =—6

2 . oYY
33. Standard: x? + (i) x2 =282 2242 =282 5y = ’9282 = A=222% L 376 tum?
3 9 25 3 25

337 5

. 2 16\% 2 2
Bredbild: y +(?) y< =128 =27V =28"=>y=

81-282 o416 81-282

= ~ 335 tum?
337 9 337




34.a) x-1.25x = x + 1.25x = x - 1.25 = 2.25 = x = 1.8 och 2.25
b) 4x - 5x = 2x - 3x + 4046 = 14x2 = 4046 > x = 17
Talen ar: 34, 51, 68, 85 dvs summan ar 238.

35.x(32—x)+ (x+2)(30 —x) =510
32x —x% —x%24+28x+60=510=>x%>—-30x+225=0
x =154++v152 - 225 =15cm

36. (x+1)3=x3+1=2x3+3x2+3x+1=x3+1>3x(x+1)=0>
x1=0,x2=_1

37.(x+a)(x—4) =a(x —2) > x®> —4x+ax —4a = ax — 2a =
x?—4x—-2a=0>x=21V4+2a= a=—2gerdubbelrot

38. (x+2+3y)2 —(x+3y)2=(x+2+3y+x+3y)(x+2+3y—(x +3y)) =

=Qx+2+6y)(x+2+3y—x—3y) =2(x+1+3y)2 Arjimnt delbart med 4 om x
och y ér hela tal.

40.ax2+250 =3x = x2—23x4+25=0=>x = — + /%—25:>iz—25<0
a 2a 4a 4a

9<25 9<2 3<||
= — =— = —
4a? 100 % 7105 @

42. x> —15ax+9=0=>x=75a++(7.50)2—-9= (7.50)>* -9 > 0>
(7.5a)> >9 = a? > 0.16 = |a| > 0.4

43. (x2 = 2x0)Y?2 =x2 - 2x =V-5=2x>-2x+5=0=>x=1+V1-5=
Xx=14vV—d=1+2i>1+202+(1—20)2=14+4i—4+1—4i—4=
—1-4+1—-4=—6

2 2 _ i i _X1tXy l _
44. xi + x5 = 45 och o + o 2 = 4(x; + x3) = 2x,%, =

xZ2 4+ x2 4 2x.0, = 45 + 4(x; + x3) = (xg + %)% = 45 + 4(x; + x3)

= (-p)* =45+4(-p) > p* +4p—45=0=>p=-2+V4+45
>p=-2+7= {_59 och —4p = {se uppgift 1352} = 2q > q = —2p = {

x24+5x—10=0ce¢llerx2—9x+18=0

-10
18

45. Kalle far 1 + 3 med qe; = Prage = —2

Pelle fir —1 + 2 med py,.

Anvénder vi Pelles svar for att hitta q,.5¢; fas:
—2\2

4= (7) — Qratt = Qrace = —3 Svar:x? —2x —3 =10



