Kapitel 3

3114. Alla linjerna gar genom punkten P = (2, 3).

1
y=x2+ax=>3=22+2a=>a=—§

3115. a)
fR+h)—-f2) @2+h)?—-2%2 4+4h+h*—-4
= = =4+h
h h h
b)
fa+h)—f(a) (a+h)?—a®> a?+2ah+h*—a?
= = =2a+h
h h h
3116. a) ¢
b)
a=20
s(5) =s(-1) = 25a — 25a® =a + 5a” = 30a® = 24a =§ _ 4
~5
320 (x =02+ (y—3)2=(y—1)?2=2x2+y?2—6y+9=y> -2y +1=
xZ
y—Z+2

3202. (x—2)2+(y—-3)2=(@y—-1)2=>x2—-4x+4+y?—-6y+9=y2-2y+1>
2

x
4y=x2—4x+12:>y=Z—x+3

3203. (x =02+ (y—2)2=(y—4)?=>x*+y> —4y+4=y> -8y + 16 =
2

X4y =12>y=— 43
y=12=y=-"7+

3204 (x+ 12+ (y—2)2 =@y —4)>=2>x*+2x+1+y —4y+4=y>—-8y+ 16>
x> x 11

242 qy=11ly=—"-——4+—
x“+2x + 4y y 4 2+4

3205.a)y = 2 b) (0, 5)

c)
x—=0P+@-52=@F-27°=>

2

2 2 _ — A2 _X_
x*+y°—10y+25=y 4y+4=>y—6+3.5

3207. Ligger parabeln ovanfor styrlinjen fas: (4 — 0)% + (6 — a)? = 25 = (0, 3) eller (0,9)
Ligger parabeln under styrlinjen fs: (4 — 0)2 + (—4 — b)? = 25 = (0,—1) eller (0,-7)

3208. a) minpunkt b) maxpunkt ¢) ej min eller maxpunkt
d) minpunkt e) minpunkt f) maxpunkt



3209. Dess maxvirde = —2. Alltsa skédr den ej x-axeln.

3210. a) enda linjen: 2 b) minpunkt, men inte pd y-axeln: 3
c¢) enda med maxpunkt: 4 d) minvérde pd y-axeln:1

3211. Man hittar att y(x) = 0da x = —1 ochdéa x = 3.

3212.a)3x —x2=x(3—x)=0>x; =0o0chx, = 3.
b) Man ser i grafen var den skér x-axeln, déir dr y = 0.

3213.2)30x + 12x2 = 6x(5+ 2x) =0 = x; = 0 ochx, = —2.5
b) (=2.5,0)

3214.2) —2x%+16x—30=0=>x?>—-8x+15=0=>x =4 ++/---
Vertex i punkten: (4,2)

b)2x2 —16x+30=0=>x2—8x+15=0=>x =4+
Vertex i punkten: (4, —2)

)3x24+3x+6=0=2x24+x+2=0=>x=—-05++
Vertex i punkten: (—0.5,5.25)

d)5x2 —10x—15=0=>x2—2x—3=0=>x =1+
Vertex i punkten: (1, —20)

3215.y=x—x%+6

a) D& x?-termen ir negativ har grafen en maxpunkt. (sur mun)
b)y=x—x*+6=0=>x2—-x—-6= 0=>x=%ix/ﬁdvstvénollstéllen
¢) Genom att sitta x = 0.5 = y,,,,(0.5) = 6.25

3216. Symmetrin ger att linjen dr x = 3.5.
3217. (4,8) och (3,5)

3218.y =13x—x2—-30=>x?2—-13x+30=0=>x=65+V652-30=65+3.5=>
PQ =7le.

3219. B ty det ir en jimn kvadrat, dvs har en dubbelrot: y(x) = (x — 3)?

3220y =x?>—-2x—4+p,yx)=0ddx=1+/1+4—-pl=14+,5-p
a)p=>5
b)yp<5
c)p>5

3221. Till exempel: (x + 1)(x —3) = x2 — 2x — 3

3222. y(x) = 3.6x — 0.03x% = x(3.6 — 0.03x) = bredd = 120 cm, hojd = 108 cm



3223. )
f(4.01) — f(4)  4.01% — 4?

0.01 =01~ °oul

b) k-vérdet for tangenten till kurvan da x = 4.

3224.a)y = x* (26 — x) cm?

b)26x —x?> =160 = x%2—26x—160=0=>x =13+ V169 — 160 = 13+ 3
dvs 10 - 16 cm?

c)13-13 = 169 cm?

3225.y(x) = ax? > 6.25=a-25=a = 0.25

3226. y(x) = ax? + ¢, punkten (0,4) = ¢ = 4, punkten (4,0) gera = —0.25
y(x) = 4 — 0.25x2

3228.a)3 m
b)
hge(t) =0da3+4t—-5t2=0=>t>—-08t—-06=0>t~127s
he(t) =0dd3+6t—5t2=0=>t>—12t—06=0=>1t= 1.58s
) hgmax(0.4) = 3.8 m och hgp,q,(0.6) = 4.8 m
3229.a)

0.67x = 0.028x%2 = x =24 m
b)y(12)+4=4+4=8m



3231. a)
Vi har punkterna (0, 0), (123.5,37) och (247, 0).
Funktionen skall bli y(x) = ax? + bx + c¢. Punkten (0,0) = ¢ =0

a=-243-10"3

) 2 ) _
{ a-247>°4+b-247=0 {
b = 0.60

a-123.5%2 + b-123.5 = 37
y(x) = —2.43-1073x2 + 0.60x

b) Samma kurva som i a), men 55 m hogre upp.

y(x) = —2.43-1073x2 + 0.60x + 55

3230.
y(x) = 0.0001x2 — 0.016x + 1.34 =

x%2—160x+13400=0=>x=80++/...

Vi 80 km/h har bilen sin ldgsta forbrukning.

3232,
9a+3b+c=0 a=3
T (12b—8c=-72_ . _ =2
a=bte=8={1 T LT Tg= =62 S

da+2b+c=-7

3314.
f(x) =100-p% f(3) =100 -p3 =152 = p = V1.52 =
5
f(5) = 152+ (¥1.52) =~ 201
3315.
.1
.‘.
/
A p 1 2
X
4T
3316.
b=-8
2

f(x)=b+5-ax=>{ll’)fr55“ii3=> azﬁ:f(4)=—8+5-(§> =438
5



3317. a) tva rotter (egentligen 3), b) inga rotter (jo en, se nedan)

I grafen syns kurvorna: 1.2%,x2 + 5x — 1 och x? + 5x + 8.

x% 4+ 5x + 8 ~ 1.2* for x ~ 41.5 ty exponetialkurvan kommer i lingden att viixa ikapp och
forbi andragradskurvan.

3323.a) x dr den summa som forsdljningen inbringar.
y(x) = 15000 + 0.02x

b) x &r det antal enheter som salts.
y(x) = 14000 + 1000x

¢) x ar antalet sédlda enheter.
y(x) = 2000x

3324,
a) y(x) = 18x + 50 = y(5) = 140 st
b) y(1) = 50a* = 68 = y(x) = 50 - 1.36* = y(5) ~ 230 st

3325. a)
y(x) = (100 — 15)x — 130 000 kr

b)

130 000
y(®) = (100 — 15)x — 130 000 > 0 = x > —— ~ 1530 st
3326. a)
y(3) = 13 000 — k3 = 7000 = y(t) = 13 000 — 2000t
y(5) = 3000 kr
b)

y(3) =13000-a® = 7000 = y(3) =13 000-0.817¢
y(5) = 4 600 kr
3327. I verkligheten ndrmar sig temperaturen inte 0° C utan rummets temperatur, kanske 20°
C eller sé.



3328.
0<t<6,y(t)=t-a

6<t<12,y(t)=6a-(1+b)°
3410. a) 10 b) 10880 c) 1018
3411.10' < 75 = 10875 < 10?2 = 1 < Ig75 < 2
3412 a) 10* = 2000 = lg 10* = 1g2000 = x = lg 2000 = 3 + Ig 2
b) 10% = 138 = Ig10* = 1g 138 = x = Ig 138
c)10* =4=>x=1g4
d)lgx =3 = x =103 =1000
e)lgx =29 = x =10%°
flgx =0.2 > x = 10%2
3413.a)lIgx —1=5=1Igx =6 = x = 10° =1 000 000
b)lgx+4=25=1gx=-15=>x=10"1°
c)25-10*=10=>10* =15=>x =1g15
d)1071+lgx =1=1gx =09 > x = 10°°
e) 10¥ + 102 =900 = 10* = 800 = x = 1g800
Nlgx —13=23=1gx =3.6=>x =103°
3414.a)lg(x +5) =3 =>x+5 =103 = 1000 = x = 995

b) 10%* = 120 = 4x1g10 = 1g120 = x = 212

c)lg(x—8)=15=>x-8=10"°=>x=10">+8

d) 10%5* 4+ 103 = 10* = 10%5* = 9000 = 0.5x =1g9000 = x = 21g9000
e)lgx+3)=—-1=2x+3=01=>x=-145
Nlg2—x)=18=>2—-x=10%¥=>x=2-108

3415.



a)lg2 = 0.30
b)lg3 ~ 0.48
c)lg4 = 0.60
3416. Hon har ritt. Casandra vet att 1g 10000 = 1g10* = 4 dérfor antar hon att 1g9716 =~ 4.

1072

3417.2) 1072 = 0.41gx = x = 10 0x ~ 1.059
b)1g10~5 = k-1g100 > -5 =k -2 = k = —2.5
3418,

c=6
c+p-lgl=6 { 9
{ . S = f(25) = 17.7
c+p-lgl2=15 "|p —lg12

3419.2)1g100x =1g100 +1lgx =2 +1gx
b)lgf—0=1gx—lg10 =lgx—1
c)lg1000* = x1g1000 = 3x

3420.2) Ig 14x — 17 = Ig == = Ig 2x

b)lgy-i—lgly—oz lgy +1g10 —lgy =1

c)lg500 +1g2 =1g1000 =3

3421.a)lg2 +1g5 =1g(2-5) =1g10=1

b)1g200 —1g2 =1g100+1g2 —1g2 =1g100 =2

c)3lg2 =1g23 =1g8

3422. a)1gv/10 = 1g 10°° = 0.51g 10 = 0.5

b) 1g 10¥/1000 = Ig 10 +1g1000°% = 1 + 0.51g 1000 = 2.5

c) lg\/% =1g10°5 = —0.51g10 = —0.5



3423.a)1g10y? —1gy =1g10+ 2lgy —lgy =1 +1gy
b)lg25+1g4 =1g100 =2
c)lg(25+4) =1g29
3424.a)1gx? +1gx3 = 2Igx + 31lgx =51gx
b)lgxy —lgx—lgy=Igx+lgy—lgx—lgy =0
3425. a) lg1x—0+ lgx =1g10—Igx +1gx =1
b) Ig(x10*) —1g(100x) =1gx + x1g10 —1g100 —Ilgx = x — 2
3432.
10'8¢° = 10282 = 100'8 VSV

3433.a) 2lgx =lgx +1g2=>lgx=1g2=>x =2

b)
lglx —2) +1g(x+2)=1g5=>1g(x—2)(x+2) =1g5 =
x?—4=5>x?=9 = x =3 (-3 ej mojlig)
3434,
lgx2—3-lgx—4=0=>lgx=§+ <_>2+4={4=>x=10000
27 4|\2 —-1=>x=0.1
3435.

1008x)/2 = 101gx1/2 = y1/2 = \/}
3444. pHy qvsvatten = 8-3 = harschampo ar mycket surare (fel i bokens svar)

3445.

3
125 = 10 1gPerumeet 10 1g 2Prumpet _ 4, (lgM+ lg 3) ~ 130 dB
bo bo bo

3446.2 pH~ 60ch ZpH~8 =--1076+ 2-107® = pH ~ 6.5

3457.
107y = 2% =0
Yy — 94x — . _
{2x+3y=15=>10 2% > y=4xlg2 = 2x +3-4x1g2 =15
= > 2.67 3.22
Y=o 12192 T APV E S

3458.



1g 24990 = 4000 -1g2 =~ 1204.12 = 24000 ~ 101204 . 100120 ~ 1,32 - 101204

3470.
5=C'23p=>f=24?’=>

y=C-2P* =>{4=C-27P : {pz—0.08

C =591



3471.

- 32 =37a"te —2.
Toarg = Toa™" = {26.9 = 37q (t0+292) = 374~ tog—292 =269 =320

a =~ 1.06 o .

{to ~ 244 ~ 2h27min =2h27min fore 9:05 dvs ca 6:40
3477. .

X2 -25x-9=05x=125£VI5625+9 = _ "
,=—
3478.
L

a)f(x) =0 b) x > -8 c)x ~ —5.86
3479.

v
04

prs o 04 12 16 2 24 28 32

-0.41

-0.87

a) [ grafen kan man se att x = 0.11 och x = 2.9.
b)0 <x <0.11ellerx > 2.9




Test 3

1. f(x) =2x*—3x+2
a) f(=2) =2(=2)2 —3(=2) + 2 = 16 b) f(a) = 2a% — 3a + 2

¢) f(2a) =2(2a)*—3-2a+2=8a*—6a+2

d) f(a®) =2(@®)?—-3-a?+2=2a*—-3a*+2

e)2f(a) =2(2a*—-3a+2) =4a%?—-6a+4

f)fa+h)—f(a)=2(a+h)?=3(a+h)+2—(2a?—-3a+2) =
=2(@*+2ah+h*)—3a—3h+2—-2a*’+3a—-2=
=2a%’+4ah+2h?*-3a—-3h+2—-2a’>+3a—-2=

= 4ah + 2h? — 3h

2. a) Titta i grafen diar x = —4 dér ar f(x) = =5

b) Titta i grafen dar x = 0 dar ar f(x) = 3

¢)f(x) =0 =x;, =1ochx, =-3

d)f(x) =3 =2x;, =00chx, =-2

¢) En unik 16sning f(x) = a géller bara da x = —1, da ar f(x) = 4.

Hf(f(D) =f(0) =3

3.a) Funktionen har en min-punkt enligt:

f(x)=2x2+8x+2=0=>x2+4x+1=0=>x=_2i\/m
Punkten ir (—2,2(—=2)? + 8(=2) +2) = (-2,—6)

b) Funktionen har en max-punkt enligt:

7 ’ 7
f(X)=—4x2—16X—7=O=}x2+4x+1=0$x=—2i 4_Z

Punkten ar (—2, —4(—2)% — 16(=2) — 7) = (=2,9)
4.a)lg25+1g4 =1g4-25=1g100 =2
b)lg3 —1g30 = Ig==1g0.1 = -1

S5a)lgx +1gx? +1gx3 =lgx + 2lgx + 3lgx = 6lgx



b) lgx% - lgx_§ = %lgx — (—;) lgx = G +§) lgx = glgx

6.2)lgx =31g4—21g9 =1g16—1g8l =lg> > x ==

81
b)lgx +2Igx =1g8=>1gx+1gx? =1g8=1gx3 =Ig8=>x =2

7.
— (.9p0 =
4=C-2P ﬁ{ C=4 :>{C 4

3x
32 —C-p 32 =4.20  lp=37"Y =42

y=coam =

8.5% = 22**1 o |g5% = g2+l 5 x1g5 = 2x+ 1)1g2 > x1g5 = 2x1g2 +1g2 =

(lg5 —lg4) = 1g 2 g2
— = = =
xVg> 8 847X =125
9. y(x) = 2x% —4x -5 x> —2x—25=0>x=1+VIF2. ={_g'g;
1
10. 2x%¢ —3=5=x% =4 = x = 406 = x = 10.1
8
11. 2lgx+3lgx=8=>5Ilgx =8=x =105 = 39.8
12.2)4* =7 = 1g4* =1g7 = xlg4 = lg7=>x—iz~1.4
b)100-1.05x=3oo=>1.05’f=3=>x_1g"‘i3 ~ 22.5
13. (fel 1 bokens facit)
_ 2=C-a’ c=2 C =
R R = A R,
14. a)
2-2¥ =234 =21l 53y _4=x+1x=25
b)
lgx? — 10798 = lgx = lgx = 10798 = x = 101" ~ 1.44
c)
11g3
56X = 3.52¢ 5 54 =3 o x = - 20 0171
41g5
15.
_x 200
y(t) = 4-0.51600 = y(200) = 4 - 0.57600 ~ 3.7 mg
16.
lgx+1) =2lgxelgx+1) =lgx?=2x+1=x%>
1 /1 1.62
2 _ 41 = — _ _
X=X 1_()=}x_2i 4+ _{(—0.62falskrot)
17.

lg1.2
lg1.013

1.2=1013"=>x = ~ 14 ar



18.

{52’“" =>{“=4 = y(x) = 1.25- 4%

20 =ka® ~ W =125
19.
2 3
M=z(gE—42)=>75+42=1gF > E=510"]
20.
lg10%/8
N(t)=8-2t=>106=8-2t=>t=g1g—3/z17dygn
21,

I 2.1 I
115 = 10lg—— = 101g=— = 10 (lgw+lg2) ~ 115+ 101g2 ~ 118 dB

Blandade uppgifter i kapitel 3

1. f(x) = (x + 3)?

a) f(4) = (4 +3)% = 72 = 49
b)f(x)=x+3)?>=9>x+3=43=>x=-3+3=>x, =—60chx, =0
o) f(a+2)=((@a+2)+3)° = (a+5)% =a?+10a + 25

DO+ =0+3)2+1+3)2=25f(2)=(2+3)2=25

Nej, ty £(0) + (1) = f(2)

2. Avstandet fran en punkt (x, y) pa kurvan till focus skall vara lika langt som avstandet fran
punkten till styrlinjen y = 1,dvs /(y = 5)2 +x2 =y —-1=
-5 +x2=(y-1?=

xZ
y2—10y+25+x2=y2—2y+1=>y=§+3

-10 -5 0 5 10

3.y, =x*—4x+30chy, =3 —x
a)y; =0ddx =1ochdax =3

b)l<x<3



¢) Graferna méts dd x = 0 och da x = 3.

d)y; >3dax < Oeller x > 4.

e) Linjen ligger under parabeln da x < 0 eller da x > 3.

f) Linjen y, ligger under x-axeln dd x > 3.

4.y=8x—x24+20>8x—x>+20=0=>x*—-8x—-20=0=
Xx=4+ A2 +20=4+6 ={13 = vertex i (4,36)

5a)x5 = 15 = x = 155 = Y15 ~ 1.72

Ig12

b)6*=12=1g6* =1gl2=>xlg6=I1g12 = x =gs ~ 1.39
c)lgx = —0.35 = 10'8* = 107%3% = x = 107%35 ~ 0.447
d)10* =23 =1g10* =x =1g2.3 = 0.362

e) 805 = 10 = 1g8%5 =1g10 = 0.5x1g8 =1 = x =lgi8 ~ 221

f)1g5x =3 = 5x = 103 = 1000 = x = 200

6.a)
y(5) = 18000 - 0.8° =~ 5900 kr
b)
g 0.4 .
0.4-18000=18000-08* =2 x=——=4.1ar
1g0.8
7.

v, =k-12% ochy, = b*

Yy, maste vara den roda funktionen eftersom y,(0) = 1
y,(4) =b*=5=2b=V5~15
y,(0)=2=k=2

Ig2

—— =~ 119 ar
1g1.06

8.1.06*=2=>x=

9.a)x*+10=30=x*=20=x = V20 ~ +2.11

b)5x—2=9=>5"=11:>x=11gg—151z1.49

c)10*=18=>x =1g18 = 1.26

d)lgx =29 = x=10%° =~ 794



e)10-10*=4=>10"=6=>x=1g6 = 0.778

f)5-x1° =100 = x1° =20 = x = ¥/20 = 1.35

10.2) 4-10%5* = 20 = 10%5* =5 = 1g10%°* = 1g5 = x = 21g5
b)2+lgx=5=Ilgx=3=x=1000

- B _lg32 _ 1g2° _ 5lg2 _ 5
c) 8 _32=>2X1g8—1g32:>x_21g8_2]g23_61g2_6

1g900 _

d) 102 + 10%* = 10® = 100 + 10%* = 1000 = 10** =900 = x = 1.48

1g4

€)25 2% =100 > x?° =4 = lgx = £ =5 x = 1020 ~ 1.07

) x%5 =+x =10 = x = 100
E
11.12-0.520 = 6.9 mg
12.2) 710 = 800 - p* = p ~ 0.97 = 2.9 % /Ar
b) 800 - p” = 650 MWh
1g 0.7

c)800-px=0.7-800=>x=lg—pz12§1r

X1=3

13.a)f(x)=2x2—4x—6=0=>x2—2x—3=0=>x=1iW={x _
, =

b) f(1) =2-12-4—6 = —8 = Vertexi (1,—8)

14.2) 10* - 10?2 = 640 > 10* = 6.4 = x = log 6.4 ~ 0.806
b)lgx = 3.2 > x = 1032 ~ 1580

¢) x8 =100 = x = Y100 ~ 1.78

d)7x—2=16=>7x=18=>xlg7=1g18=>x=llgg—178z1.49

e)5x%2 =20=>x%2=4>x =4°=1024
N)05-1gx =1.7=>lgx =34 =x =103* = 2510

15.2) 10%5% = 500 = 2.5x1g 10 = 3500 = x = £2° ~ 1.08
b)8—24x=2:>24x=6:>4xlg2=1g6:>x=ﬁ—;z0.646

¢) x3x* = x7 = 1000 = x = V1000 ~ 2.68



d)Ilgx—04=16=Igx=2=x =100

€)0.2* =0.1 = x1g0.2 =1g0.1 = x =i§% ~ 1.43

Dlgx+1=0=2Igx=-1=>x=0.1
16. a) 32 miljoner
b) V(t) = 32-10%19725 ~ 110 miljoner

) 1091072 ~ 1.28 dvs 28 %

lg5
lg14-1g5

17.5%t1 = 14" = (x + 1)1g5 = xlg14 = x(Ig14 —1g5) = 1g5 = x = ~ 1.56

18.T(t) = 1000 a2 = 250 = —2lga = Ig—>- = Iga = 7Ig4 = Ig2
T(t) = 10002t = 400 = t ~ 13: 19

19. 2) 110 000 = 150 000 — 20 000¢ eller y(x) = 150 000 — 20 000x

b) 110 000 = 150 000 - a? = a? = = = y(x) = 150 000 - 0.856*

¢) y(5) = 150 000 — 20 000 - 5 = 50 000

d) y(5) = 150 000 - 0.856° ~ 69 000

20.a) pH = —1g(2.2-107%) = 4.7

b) pH = —1g(0.045 - 1075) ~ 6.3

c)—1g(€) =7=C =10"7 mol/dm3

21.a) Ingen rot:

08T

-0.4T

not



b) En rot:

0.8

04

c¢) Tva rotter:

d) En rot:

2. y—4=J(x+1)2+(y—-2)2>y?—8y+16=x>+2x+1+y? —4y+ 4=

4y=—x2—2x+11=>y=—x—2—f+E
4 2 4

.5 0 25 5
X

23.2%*1 =32768 =25 =2 4x+1=15=>4x =14 =>x = 3.5



t
24.n(t) =ny2'T
_5 _5
ayn(t) =n2 +e=>21x=42%

_i8
b) 27+ = 0.024 %

1g0.8

t
)2 =08=>t=-4%22~13h
Ig2
dyt=-4%"2%13h
Ig2

25. Anna har gjort fel. Sahar skall det vara:
—2x2+6x+8=0(:>x2—3x—4=0=>x=1.51\/2.25-&-4:{

Symmetrilinjen dr x = 1.5.
(Bokens forslag till 16sning dr ocksa fel. Teckenslarv.)

x, =4
X2=—1

A

10T

E s
26.y(x) =x2+4x+6

a)y(x) =x?4+4x+6=3>x?+4x+3=0>x=-24+vV4-3=-2+1
Det x-virden dar funktionens virde =3.

b)x2+4x+6=0=x=—-2++4—6=—2+ iv2 Det finns ingen reell rot.

)x’+4x+6=a=>x=-2+.4—(6—a)=> a =2 ger dubbelrot.

272)0.87* > 12 = x1g087 >lgl2 = x < 11:(% ~ —1.3 Olikheten viinds d& 1g0.87 < 0.

b)lg(2x) < 0.8 =1g2 +1gx <08 = Igx < 0.8 —1g2 = x < 10°8-182 5 0 < x < 3.2



28.a)lgx =1+21g3=1g10+1g3%2 =1g90 = x = 90

b)lg(lgx) = —1=1gx =0.1 > x =10°! = 1.26

lg”g ~ 2000 &r

29.9) )57"" =078 = ——1g0.5 =1g0.78 = t = 5700

lgO 55

b) = 5700 >—— = 4900 ar

30. h(t) = 10.5+ 9.8t — 4.9t

a) h(t) =105+98t—49t>=15=>49t2-98t+45=0>

98 45 t, ~ 0.71s
2 _ _ _ 1
P =gottgg=0=t~14V1-092 {t2z1.28s
b)h(071+128) =105+ 9.8t —4.9t2 ~ 154 m

24

31.2) z(24) = 4- G)_ ~ 1.4 mg ~ 35 %

t
b)4-(3)°=3mg=Tlg=lgio =165

~ 6.6 h
—-lg2

32.a)M =m+5—5lgr=158+5—5lg—-~ 0.74

1.4545—1.4 1.45+5-1.4

b)14=145+5—-5lgr=lgr == .

=>r=10 ~ 10.2 parsec

33.1(x) = 20 000x — 500x% = 500x(40 — x) = 0 = {xl =0

x, =40
Maxpunkten ligger mitt mellan dessa punkter, dvs x = 20 = [,,,,(20) = 200 000 kr
34.P =100000-1.03* = 1gP =1g100 000 - 1.03* =1g 100 000 + 1g 1.03*

lgP -5

lgP=5+tlgl03=>t= 1g1.03

35.
_ _ _ x; =0
Alx) =x(36—-2x)=0=> {xz — 18

Vertex ligger mitt mellan dessa nollstdllen, dvs x = 9.



36.a)x2—4x+2=x—2=>x2—5x+4=0=>x=2.5i1.5={§1il
, =

b) Skdrningspunkterna mellan en linje och en parabel.

c)x?—4x+2=x—-a>x>—-5x+2+a=0>x=25+V625—-2—a=a =425
Linjen ligger sa att den tangerar parabeln.

Figur b)

Figur ¢)

37.(x+ 1) =(x—-3)2+y?=>x?2+2x+1=x>—-6x+9+y2=>y2=8x—8

38.f(x) =x?—-1,9g(x) =2x+1

X f(x) g(x) g(f(x)) flg)
x?—1 2x +1 22 -1 +1 | Qx+1)?2-1

3 8 7 17 48

0 -1 1 -1 0




39. £(x) = Ab*, £(9) = 1.25f(8), f(2) = 25

Ab® = 1.254b° b =125 b=125 (b=1.25
{Abz = 25 = {Abz =25 = {A1.5625 =25 = {A =16
40.
y(0) =1050 = ¢ ¢ = 1050

y(x) =ax?*+bx+c=>3{y(1)=750=a+b+c ={a=25
y(2) =500 =4a+2b+c b = —325

y(x) = 25x% — 325x + 1050
b)

0 25 5 75

y(x) = 25x%2 —325x + 1050 =0ddx? —13x + 42 =0 =>x={

Kan bara vara giltig upp till 6 km.

c)
y(x) = 25x% — 325x + 1050 = 300 = x = 3 km

x—9<0niarx <9

41.(x—9)1gx<0=>{ lgx < Oniarx < 1

=>1<x<9

145

42.2)3% +3* =62 (3")2 43" —6=0>3"=—-+ E+6=_2‘

1g2
¥ =2=>2x=—=0.63
Ig

b)4x=2x+2=>(2x)2—2x—2=0=>2x=%i E+2=1:—3=2=>x=1

43. A=x(36—x) + (x +2)(34 — x) = 68 + 68x — 2x?

dA
a=68—4x=0=>x=17dvsAmax=646cm2

44{32x+y=243=35={2x+y=5 {6x=18:>{x=3
%Y =8192=2"% WUx—-y=13 "(-3y=3 ly=-1



lg2  Ig2  Ig2

y = Vigx=1g2 |V T Tt T 5, T
. {(2§2)3y2=1=>{ =1 = = e 1 -5 = x?+y? =45
2 xzﬁ

46. a)lgd = 6.9 — 21gf = lgd = 6.9 — 21g(2450 MHz) = d ~ 1.32 cm
6.9

b)lgd = 6.9 —2lgf =1g10%° — g f2 = 1g1°? =d =108 f2

47. For en punkt (x,y) pa parabeln galler:
P\? P2,
(X+E) —(X—E) +y =

x2+px+p?=x%—px+p?+y?=2px =y2VSV



