Matematik 5 svar

Kapitel 4 Blandade UPPGifler ..ot e e e e e e e e e e e rreeas
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Kapitel 4
4107.a)y = x3(x2 = 1)3 >y’ = 3x%(x2 - 1)3 + x33(x? — 1)22x =

=3x%(x? - 13+ 6x*(x? — 1)? = 3x2(x? — 1)?(3x*> - 1)

D) y=0+x)E?-13>y =2x(x2-1)3+ (1 +x2)3-2x(x2 - 1)? =

=2x(x®> = 1)?[x> -1+ (1 +x2)3] = 2x(x? — 1)?[x2 =1+ 3 + 3x?%] =

=4x(x®> - 1)?(2x%> + 1)
c) = exz(x3 -1)?2=y' = erxz(x3 -1+ e*’2 - 3x2(x3 - 1)=
= 2xe"2(x3 —1D(x3—-1+3x)

d) y = sin2x(cos4x + 2) = y' = 2cos2x(cos4x + 2) — 4sin2xsindx =

= 2cos2x(cosdx + 2) — 4sin2x - 2sin2xcos2x = 2cos2x(cos4x + 2 — 4sin?2x)

4108. £=03L v =3 L =352 ch L =T B VD _ 35203 ~51dm?/h
dt h as dt dt ds ds dt
2
4109. A =222 = 2xE =2.15-37=111" ~ 1.1 dm?/s
dt ds s
4110.50m2 - & = g9 2o & _00¥M 1 _ 4 gm0
t min dt 50 min m?2 min

4 v=A-hoZ g2 0 _1_ 140652 ~ 1.4 cm/min
dat dt dt A dt ml.2 min

antrd av dr __ dr 1 dv 1
4112.V = —,— = 4nr? = —=———=—-1600 = 2mm/s
3 ’dt dt dt  4mr?dt = 4m252
h dh _dhdv _ dvdh _ dv (dv) ! bh 2h ﬂ(h)zh h3
nr 15 T
4113~—=1-5,—=——=——=—(—) menV =—= =8/ T
T dt dtdv dtdv  dt \dh 3 3 3 6.75

dV  mw3h? wh? dh dV(dV)'l_ 2.25

& LN Ll s 222 036 i
dh 675 225 dt _ dt\dh 722 ¢m/min

4114 A=qr2, 2 =2 A o X = 12 (4-1.2) - 1.2 ~ 36 dm? /s
dt dt dr dr dt dt



4115.
1 h h A
—_——_=— =
2 d r

2r
dh_dth_dth_dV(dV)"l V_bh_nrzh_nhzh_nh3
dt _dedv _dtadv _dc\an) TV T3 T T3 T3 T3
dV  w3h? 2, 1 1., _
_— = > —=\4r—=—= .
dn = 3 _© dt 22 x ¢m/min
4116. a)
dv  dvdr dr dV(dV)'l dv (d amr3\ "
—_————— ) — = — | — = —| —
dt drdt _ dt  dt \dr dt \dr 3
dr dV - )
E=E( re) =mz0.19mm/m1n
b)

dA_dAdr_dr

(d4 2) 150 87125 = 12 cm?/mi
dt _ drdt  dt r w25 = 12 cm”/min

dr ) T 4252

4117. Konens volym finner man som:

bh mrh . Th3
Vkon = 33 = {toppvinkel = 90° = r = h} = —

vV _ g g @V _dvdh  dh (dV)’ldV L _
—_—= —_————) — = | — —_— = —20 = .
an VS Tanae dr - \dn) dr =32 mm/min
4118.
v 47TT3A 4 , AV dvdr A , dr dr"k cant
= — = —_— —= _— = —
3’ T T drde T ge g freonstan
4128.

(x—1)2%+y?=2 i=>2(x—1)+2 ﬂ:o(ivsdé 1—x=
y dx ydx Y
y2+y2 =22 (x1,51) = (0,1) och (x3,¥,) = (2,-1)

[ o 08




4129.

d dy dy
z 2y3=4 —=2 —+2:3y?—==0
x“+xy+2y ix x+y+xdx+ y ix
dy dy 2x+y —-4+1 3
o +62 = —2x — = — = — = — = —
dx(x ) YT dx X + 6y? -24+6 4

3
y=kx+m$1=z(—2)+m=>m=1+§=2.5

y =0.75x + 2.5

0.8 16 2.

4130.
= +1
24 9y2 =2 x=x
{x2+y2 >3x2=3=3¢ 1
2x* =2y“ =1 y—i—z
dy y__x
2x+4ya—0 dx 2y

i{x2+2y2=2 .
dx 2x%2 —2y? =1 dy 0 dy _




4131.

d dy dx
o (y* =300+ x°) = 2y 7 2x

— >
dt

dy xdx x
dt ydt /3002 + x2

50 m/min

dy _ xdx _ 300 ~ .
a) dt  ydt \/3002+300250 35 m/min
dy _ xdx _ 400 _ .
b) dt  ydt \/3002+400250 40 m/min
4132.
d(2 ) 2dy dx dy 1dx 15 3 0.38
e = = —_— 0 — = ——— = — = —= (.
ac” T TV T ac T dt 2yde 4 8 m/s
24
.
0 1: 2 3 i 5
4133.
d dx dy
2 =1500% + y? —(x2 =1500% + y2) > 2x— = 2y —
x +y°, dt(x +y°) = xdt ydtz
dx d 1000
G _rey 200 ~ 110 m/s
dt  xdt +/1500% + 10002
4134.
d dy dx dy x dx 3
_ 2:52_ 2 =2y — = — —_———=————=——0.04 = —-0.03
a ¥ =2y Yac T dt T ydt | Jsz_3z m/s
4135.
km
v= 54OT =150 m/s
da 1 2tv? m
alt) =J(WH)2+h? = —=-———=={t =605} » 130— ~ 470 km/h
dt  2./(v)? + h? S
4204. a)
w
y P [ 2]_11, [1 1]_1
woe | 68 T WE T axtl, T 2wie 29 T WAl T 32
2
b)
w
SR I g o S
woo | Zx+ 13 whel 2 2@x+ 12, Twoelt T Qw12 T
0
c)
w
3 w3
lim | 3e %*dx = lim [——e'zx] ==
WwW—0o0 WwW—00o 2 0 2

0



d)

w
li 2 d li [ 2 Z]W 2
im | —dx = lim |-2—| =
woo | x/x w—o00 \/; .
e)
w
lim idx = lim [2 . 2\/§]W divergerar
w—00 \/} w- o0 1
f)
3 1 1 e?
lim e**dx = lim [_er] = —
w—00 Ww—-00 —-w 2
-w
4205.
: 4 a 4
lim | 4e7%%%dx = lim [__e—O.Qx] = —
a—oo a»o | 0.9 o 09
0
4206.
a 1
1
—dx =[2Vx| =2
| Far=[2vA,
0
4207.
a1
.l
0 1 2 3 4 5
w
) 4 ) 41" 4
lim —zdx= lim [——] =—=4=qg=1
W—00 X wW—00 X a a
a
4208.
w
i 1 D= i [ 1 1 ]W_
Wl—l;rc}o xk x_wl—r}go _](—1351‘_11_ﬁ
1
4209.
5 5
) ) 4 3q5  Aml24
V=|n2x)dx =4m | x dx=?[x i=—5 = 519 v.e.
1 1

Volymen kallas en stympad kon.

4212.



4213. Volymen ér den som i vénsterkant begrénsas av x = 2.

w w

_ 1 \? - 1 | m
V=M1]1_r)rc}0 ﬂ(m> dx=7rmlll_r)1go x—3dx=EMl/1_r)rgo[—]w=—v.e.
2 2

4214. Volymen ér den som i vénsterkant begrénsas av x = 2.

w—00 w— 0o

w 2
wdx 1
V = lim f—=n lim [—] =TmvV.e.
(x —1)2 x— 11,
2

4215. a)
r 1
lim | —dx = lim [In|x|]} divergent = oanligt mycket farg!
wW—00 X Ww—00
1
b)
lim | 7—dx =m lim [—] = mv.e.farg.
w—oo X w-ooo | x w
1
4216.
3
2 7 9 1
fﬂ(x+1)dx=ﬂ—+x =n(—+3——+1>=8nv.e.
2 2 2
-1 -1
4217.
a
x? “ a? 1
fn(x+1)dx=7r—+x =n|—+a—-—=-+1)|=16n
2 2 2
-1 -1
a? 1 5
S ta-s+1=16=>a>+2a-31=0
a=-1+V1+31-1+V32=4V2-1~47
4218. a)
2
f 10e7%5¢dt =10-2[e7%%]9 =201 —e ) =~ 126 g
0
b)20 g
4219.
w
lim | 100e~%%5¢qt = 2000 lim [e~%95¢]9, = 2000 liter
w—oco w—oo
0
4220.
w
lim | 2e79925%gx = 80 lim [e~?925¢]9 = 80
wW—0co w—0oo

0
Den ursprungliga temperaturen var 80°.



4221.

w

lim | 0.001e7%%01%gx = lim [e~0001£]0, =1

W—00 W—00
0
Sannolikheten att den forr eller senare géar sonder = 1.

4222. a)
2 0
dt 1 1
5200[— = 5200 [—] = 5200 (1 - —) ~ 3500 st
(1+1)? 1+tl, 3
b) 5200 st
4223.
w
lim [ 0.001e~%95¢dt = 0.02 lim [e~%05]9, = 0.02 g
W—00o W—00

0
Facit svarar ug, troligen skulle det varit ug i uppgiften.

4224,
i(t) =4.41-1075-0.956f = 4.41-1075 - ¢tIn0.956
r 441-107° o
— . -5 tln0.956 — tIn0.956 —
Gror = 4.41-10 fe dt = ———=— e ]0 =
0
_4.41-10-5( 13 = 0.98 mC
~ " 1n0.956 —voem
4225. a)
R R
-11 dT -11 1 Rj
fF(r)dr=6.672-10 M-mf—2=6.672-10 M-mH =
T T
Rj Rj R
1 1
=6.672-1071"M -m|——=] =
Ri R
= 6.672-10"11-5.9735-102%*- 15 000( — ) ~ 1.47 G]
6.37-10 6.38-10°

Energin som krdvs att lyfta 15 ton 10 km ut frdn jordens yta.

b) Cirka 940 GJ for att lyfta 15 ton bort frén jordens gravitationsfilt.

2
x%+3 3 10—x 10 x 5 1 x(x+2)+1 x(x+2) 1
4301. a) =1+= b) L0 x_5.1 _ R
x2 x2 2x 2x  2x  x 2 x+2 x+2 x+2
X x+4—-4 x+4 4 4 x x=7+7 x=7 7
4302.a) — = == -—=1-— b)— = =—4+—=
4 x+4 x+4 x+4 x+4 x=7 x-=7 x— x=7
x x+1-1 x+1 1 1 x x—5+5 x—-5 5
4303.a) — = = ——=1-— b)— = =24 >
x+1 x+1 x+1 x+1 x+1 x—=5 x—=5 x— x—=5
C) x x+8-8 x+8 8 8
x+8 - x+8 x+8 x+8 x+8
1 a b a(t+1) bt at+a+bt a=1 1 1
4304. =—4+—= = = - _
t(t+1) t t+1 t(t+1) (t+1)t t(t+1) b=-1 t t+1



4305.
3x a b a(x—1) b(x +2) _

G+D0-D 12 71 G1x-D GrG-1D

_a(x—1)+b(x+2)_{ a+b=3}:>{b=1_ 2 N 1
(x+2)(x—-1) —a+2b=0 a=2 x+2 x-—1
4306. 2)
x+1_x+1+1—1_x+2—1_x+2 1 _ 1
x+2 x+2 o x+4+2  x+2 x+2 x4+ 2
b)
x—2_x—2+3—3_x+1—3_x+1 3 _ 3
x+1 x+1 T ox+1  x4+1 x+1 x+1
c)
x+1 x+1—-44+4 x-3 4 4
= = + =1+
x—3 x—3 x—3 x-—3 x—3
4307. a)
x+1 _a N b a(x—1) N b(x —2) B
x—-2)x-1 x-2 x—-1 (x-2)x-1 x-2Dkx-1)
=a(x—1)+b(x—2)={ a+b=1=>b=—2}=
(x—2)(x—-1) —a—2b=1 a=3
_ 3 2
T x-2 x-1
b)
4 _a+ b _a(x—4) bx _a(x—4)+bx_
x(x—4) x x—4 x(x—4) x(x—4)  x(x—4)
:{a=—1}= 1 _1
b=1 x—4 x
c)
2x+5 2x+5 a+ b a(x —5) + bx {a+b=2 a=—1}
= = — = = = =
x2—-5x x(x-5) x x-5 x(x —5) a=-1 b=3
_ 3 1
T x—-5 «x
4308.
1-x a N b _a(x+2)+b_{a:_1}_ 3 1
(x+2?2 x+2 (x+2?2  (x+22  W=3J)J" (x+2?2 x+2
4309. a)
x a N b _a+b(x—1)_{b:1}_ 1 N 1
x—12 (x-12 x—-1 (-1 la=1" x-1?% x-1
b)
x+3 a N b _a+b(x—1)_{b=1}_ 4 N 1
x—12 (x-12 x—-1 (-1 la=4"(x-12 x-1



4317.

x+3 B

_A+B(x—1)

A
) (x—1)2dx:[(x—1)2+x—1_

5
_f L S
T (x—-1D?2 x—-1 S Epp
2
4

(x — 1)?

4
——+1In|x — ll]

4
—+ln4——1—ln1=3+1n4



A(x+2)+B(x+1)

A+B=1_(A=3 | _
G+ D +2) { ={ 2}_

4318.
1
2A+B=4 B =-—

x+4
x+1 x+2

(x + 1D)(x + 2)
1
3
dx =[3In|x + 1| — 2In|x + 2]

fx+1

[3In2—-2In3-3In1+2In2]=5In2—-2In3 =ln—

A(x+1) + Bx A =4 }
z{ -

4319.
e
J' x+ 4 dx — A+ B _
x(x+ 1) T x x+1  x(x+1) B =-3
1 e
—f4 > dx = [41nlx] — 3injx + 1] ]
= | 7519 = [4Inlx| = 3In|x
1
[4Ine —3In(e+1)—4In1+3In2] =4 —3In(e+ 1)+ 3In2 =
=4+3In
e
4320.

4
2x 2 4
f > dx = [In|x* —1]]3 =In15—1In3 =1In5 a.e
X
2
= ’:1
4321.a)fxsinxdx={ ,f x f }——xcosx+fcosxdx=—xcosx+51nx+C
g =sinx g=—cosx

f=x fr=1
}=lxsin2x—%fsin2xdx=

b) J x cos 2x dx = {g’ =cos2x g= %sian
1 1
—x sin 2x +Zc052x +C

} = 2xe%5% — 2 [ e%5%dx = 2xe

f_x fl:l x_460.5x+c

0.5xd _{
c) [ xe x g = e05 g =



f=x+1 f'=1

1 1
gl=82x gziezx}z(x+1)562x_zfezxdx=

d) [(x + De?*dx = {
1 1 1 1
=(x+ 1)562" —Zezx +C= xiezx +Zezx +C
4325.

1
= = 1
flnxdx=f1-lnxdx= f=Inx f X =xlnx—fx—dx=xlnx—x+C
X

g=1 g=x
f=lx f'= 1 1,1 1 1
4326.a) [ xInxdx = 1x =-x’lnx—=[=x?dx==x*Inx —=[xdx =
g =x g=5x2 2 27 x 2 2
—121 12+c—x2(21|| 1D+C
=5x"Inx—_x =2 n|x| —

b) [In2xdx = [(In2 +Inx)dx =xIn2+xInx—x+ C =x1In [2x| + C
¢) [Inx?dx =2 [Inxdx =2(xIn|x| —x) + C
4327.

X 22 12
fxlnxdx ={4326 a)} = [Z(Z In|x| — 1)] = Z(Z In|2] — 1) — (Z(Z In|1] — 1)) =
1

_rem2-D+i=2m2->
—gen 4“4y

, 1
e lenx f :; Inx € 1 re
4328.2) [ x?Inxdx = =|[—x3| —=f x%dx =
! g =x* g=:x3 30 3
3
Ine In1 1 e’ 1 2 1
:_3__13>__ 31e — __ _ _ 3_1 :_3+_
(3e 3 gli=g -5l - =ge+3

b) flexz Inx?dx = ffoZInxdx = 2 -{svareti 4328 a)} = %(263 +1)

c) flelen%dx = —flelenxdx = —1-{svareti 4328 a)} = —%(263 +1)

4329. a)
— .2 r_
fxzsinxdx={f,_x. fl=2x }=—x2cosx+2fxcosxdx=
g =sinx g = —Cosx
= ,:1
={,f * f . }=—xzcosx+2(xsinx—fsinxdx>+C=
g' =cosx g=sinx
= —x?cosx + 2(xsinx + cosx) + C
b)



c)
fx3exdx={f=x3 f,=3x2}=x3ex—3fxzexdx={f:xz f’=2x}:

=x3e*¥ -3 (xzex -2 f xexdx> = x3e¥ — 3x%e* + 6fxexdx =
= L 1
= {gl _xex g — ex}=x3ex—3xzex+6<xex—fexdx> =
= x3e¥ — 3x%e* + 6xe* — 6e* + C

4330.

X ! X

, =e =e

exsmxdx={f . f }=—excosx+ e¥cosxdx =
g' =sinx g =—cosx

; . = —e*cosx+e*sinx — | e*sinxdx =
g ' =cosx g=sinx

fexsinxdx=ex(sinx—cosx)—fexsinxdx:

1
fex sinx dx = Eex(sinx —cosx)+C

Test 4

w

2
f —dx = lim [ 2e7¥dx =2 lim [e™*]%, =2
e wW— 00 w—00

0

0

y = (x? +sinx)? = y’(x) = 3(x? + sinx)?(2x + cos x)

Gm 1?4 (-1 =222 -0 +20 -1 12X ¥'(0,0) = —1
dx dx y-—-1’ ’

y




[} w
f 2e7%2dx = lim | 2e7%%dx = 2 lim [5¢7%2]%, = 10 a.e.
wW—0o wW—00
0 0
5.
dy dy 8
Z=1l6x=>2y"—=16=>—-"—=—

Y x Y dx dx 'y
a)y'(4)=§=1 b)y=4+x ¢) y = —4 — x (symmetriskal)
6.

) 5 |
i |
% 25 0 25 4\
2yyroo5 L nont2y P 0P o X 4435y @) =+
= —_— X —_— = —_— —— = —
Ty "dx Ydx dx y' T Y -3
7.
X _x+4—4_x+4+ —4 _ 1 4
x+4 x+4  x+4 x+4 x+4
8. a)
2x —3 2x 3 3
f dx = ———dfo——dx=2x—3ln|x|+C
x X x X
b)
5x + 2 B A(x—2)+B(x+ 1)
—dx=f—+ dx=f =
(x+1D(x—-2) x+1 x-—2 (x+1D(x—-2)
A+B=5_34A=3 1
= = =
{—2A+B=2 B=4} fx+1+x—2dx
9.a)
1 1
= ,=1
foexdx = {g]f: :x ;Z ex} = 2[xex](1)—2fexdx =2e-2[e*]} =2e—-2(e—1) =2
0 0
b)

/4

3
= E[x cos 2x]n/, +Ef cos2x dx =
0

f=x f= } 3

°o—3
N

3xsin2xdx =1 |, )
g = sin2x g=—ECOSZX



3 3 3
=E(0—0)+Z[sin2x]g/4 =



Kapitel 4 Blandade uppgifter

3.

n n

3dx _5 2 31!
limf =31imfx 2dx=3'—lim[x 2] =2
n

n—oo xzﬂ/x n—oo 3 n—oo
1 1

d(z( +2)2+y?) = d(4)=>4( +2)+2 dy—0:>
dx Y= ax * Yax =
dy 2(x+2) .
E_——ﬁy(—z)_o
d(2+ 2)_d(2):>2 +2 dy—0=>dy— sy =-12y=2
dx TV T ax XY T dx ~ y YV T y=amx

2x  2x+6-6 2x+6 6 6

x+3°  x+3 %33 x+3 27 %33




r_4 hA = 2:>d _5 =}alA_alAdr_dAalr_Z dr_
dr O AE T T A s T dtdr drdc M dar

=2m-20-4 = 1607 ~ 500 cm?/s = 5dm3/s

8. Konens volym ér:
v hb  hmr? ( h = 3r) wh® dV  mh?

_ —_—= = = = — =
3 3 MAMRESUEST TR T 9

gy —avar - \an ——=——-1.5 % 4.8 cm/min

dh _dhdV dhdV _dV\"'dV 9 dV 9
( ) dt mh?dt m32

9.a)
y= (e + x2)5 =y =5(e* + x2)4(2xex2 +2x) = 10x(e** + x2)4(ex2 +1)

b)
B 5 , _5(=2)(=sinx —3x?) 10(sinx + 3x?)
y_(cosx—x3)2 B (cosx — x3)3 " (cosx — x3)3
10. a)
dy dy dy 2x
2 2 — - — = _ = —
Ayry _1:2x+dx+2ydx O:dx 1+ 2y
b)
d dy dy y
2.2 _ 4 — () — a2 294, 27 2
x“y“—4 O,dx=>2xy+x2ydx 0:>dx o
11.
1 1 or
V= f me 20ty = [—e‘z("“)] =—v.e.
2 w 2
-1
12. a)
5x A N B Ax+4)+B(x-1)
x—Dx+4) x-1 x+4  (x—-Dkx+4)
_(A+B=5_(a=1_ 1 4
_{4A—B=0=>{B=4}_x—1+x+4
b)
5 A N B Ax+4)+B(x-1)
x—Dx+4) x-1 x+4  (x—-Dkx+4)
={A+B=0:>{A=1}= 11
4A—-B =5 B=-1) x-1 x+4

13.a)



f X 4 _fx+4—4d _fx+4 4 dx =
x+a™ 7 x+4 YT xva x+a™T
4
=f1— dx =x—4In|x+4|+C
x+ 4
fx+2d _fx+4—2d _fx+4 2 dx =
x+a™ 7 x+4 YT xva x+a™T
=[1- dx =x—2In|x+4|+C
x+ 4
14. a)
05 ' 05
foezxdx— , . 1, =2[x—ezx] —2f—ezxdx=
g =¢€ g:—ex 2 0 2
0 0
e 1 e e 1 1
— _ _ 2x0.5:___ —__Z
=3l =50+ =3
b)
4 ) \
X
f dx=[2w/x2+9] =2(J42+9—J02+9)=
J x24+9 0
=2(5-3)=4
15.
[ole] w
1
V= f me~2Xldx = 27 lim f e **dx = 2m lim [Ee‘zx] =mvV.e.
— o0 0 w
16.
1 x? 1 x?
y——lnx——=>y (y) =53t
1 2
2 —_ —_— —_— = =
f1+(y)dx f4x2+ + dx 2) dx
1
_ 4 _11 x? 1+e
—2f< +x>x—2 nx+2 4
1
17.
cmz_dA_dAdr_dAdr_d( )dr_8 dr_42 o
min S dr S dedr = drde - ar () g = 8mrgp = 42 em?/min
dv._dVdr dvdr d 4mr3 al‘r_4 , ar
dt _ dtdr drdt _dr\ 3 Jdt_ 7 4t
Men da:
dr_42 dv —4 Zdr A 42 21 252 em? /mi
a8 dr - T g = A gy = 21 = 252 em?/min

18.



Omfangsrika uppgifter

(sid 190 ff)
1.

A: fole_xdx =[e*=1-e"1%0.63

B: fl e dx=[In(1+e®)]j=In(1+e)—In(1+1) = ln% ~ 0.62

0 1+e*

C: f_01 e*cos(e®)dx = [sin(e*)]%; = sin(1) — sin(e™?!) ~ 0.48

242 925 4 wo_ WD _x_ 4y
2.x°+y =25—=>2x+2y——=0=>—= " 31(4,3)
For att hitta var tangenten skér x-axeln kan m hittas:

5
y=—§x+mz3=—§4+m$m=3+%:y=—§x+%

— = —_— . = J— J— J— — | ~ . .e.

Eller, kanske enklare, &r att inse att de bada trianglarna &r kongruenta 3, 4, 5-trianglar. Detta gor att
den stora triangelns 3-sida sammanfaller med den lilla triangelns 4 sida. Detta ger samma svar som
ovan. Och man slipper den implicita deriveringen!

18.

_dy
y(N—y)

1
A B AN N
=kdt=>dy(—+ >=kdt=>dy—=kdt= 10>
y N- y 1
N

1 1 1 1
Ndy (; + N y> = kdt = {integrera bada sidor} = N(lny —In(N-y))=kt+C

Y

In — Nkt +C) = N):y = eNKEHO) o ) = N NKEHO) _ o N(KEHC)

NeN(kt+C) NetheNC Neth

t) = = =
y( ) 1+ eN(kt+C) 14+ etheNC Cl + eth

3 3 _ a3 3 _ 2 24y _ ay
19.a) x°> + y° = 3xy, dx(x +y° =3xy) = 3x° + 3y dx—3y+3xdy



dy 5 5 dy x*-—y
—_— —_ = —_ = — =
dx(x y)=x"-y dx x—y?
dy x=0 x =132
— =0dax?=y=>x3+ 6=33=>{ h
I dxt=y=>x+x X y=0°¢ =3
_ _ 3
b)Z—i:oodéx:yZdVSy6+y3:3y3:>{;;goch{;i;;\g

3, .3 _ 34 3.3 _ _ 3t o _ 3% —
c)x®+y°=3xy=>x°+tx —3xtx$x—1+t3,3’—1+t3’t;t 1

20. Produkten av avstidnden till (—a, 0) och (a, 0) fas som:

\/(x— (—a))2 +y2-Jx—a)2+y?=a*>
(x+a)? +y ) ((x-a)*+y?) =a*=
(x2+2xa+a?+y?)(x?-2xa+a?+y?)=a*=>
x* —x32a + x%a? + x%y? +
2ax3 — 4x2%a? + 2xa® + 2xay? +
a’x? — 2xa® + a* + a?y? +
y?x? — 2xay® + a’y? + y* = a*

x* + 2x%y? + y* = 2x%a% — 2a%y? >

(x2+y?)? = 2a?(x? — y?) VSV
b)

d d

L ov2aa2 2 = Ly 202 02

Iy Xyt =20t -y

dy dy
24,2 = 242 td
2(x“+y )(2x+ 2y dx) 2a (Zx 2y dx)

dy

dy
x(x%+y?) + y(x2+y?) i a’x — azya

dy dy
y(x2+y2)a + azya = a’x — x(x%+y?)

d
%(azy +y(x2+y?)) = a’x — x(x®+y?)

d
d_y = 0daa’x = x(x%+y?) = x2+y? = a?
x

Uttrycket ar en cirkel med mittpunkt i origo och radie a, dvs 4.



x=+2V3

y =12
21. Personen befinner sig pa avstindet V20 km fran fyren. Kéglan roterar ett varv pa 20 s.
Kaéglans hastighet torde bli:

x2=42—22=>{

_2mV20
20

v ~ 1.4 km/s

(Facit ger 3.1 km/s, oklart varfor.)



En intressant integral, Gaussklockan:

I = fe‘xzdx
L4t oss se om vi kan hitta 12: -
oo 2 oo oo ® o
12 =<fe'x2dx> = fe_xzdx fe'yzdy= f fe'yzdye'xzdx=
® oo dydx = pdedp w 21
= f fe‘(y2+x2)dydx= y;;-:;zs=2/: =ff e'pzpdp do =
T e 0<p<o 00

1 0
= 2715[6_”2]00 === f e dx = e

Talkodning:

10 10
sy(n) =sn) + Z al-ylis(n —i)— Z al-yzisw(n —-i), n=0-L—-1
i=1 i=1

sy(m) = s(n) + a;y;s(n — 1) + -+ +a,0yi%s(n — 10)

- (alyzsw(n — 1)+ -+ ago¥2 sw(n — 10))

sy(m) =s(m) +a,0.9;s(n—1) + - +a;00.9%s(n — 10)

—(a,0.65,,(n — 1) + -+ + a;(0.6'%s,,(n — 10))



40
D = Z(x(n) —gx(n— L))2 = Z x(n)? — ZgZ x(n)x(n—1L)+ Z g*x*(n—1L)
n=1

g—gz—ZZx(n)x(n—L)+2gzx2(n—L)=0

3 Yx(m)x(n—1)
- Xx?(n-1L)

D= sz(n) - ZgZx(n)x(n - L)+ zgzxz(n -L)=

[X x(n)x(n — L)]? Z x(M)x(n — L)
=) () -2 20— D) S =) ] > x2m-1)=

Exm)x(n—L)]*> [Zx(n)x(n—L)]?
=Z"2(")_2 S2n—L1) T Sxem-1)

[X x(n)x(n — L)]?
= sz(n) T Y x2(n-1)

Testa4l < L <169



