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1. a)y'+2xy =x. Integrerande faktor ar e*.
Vifar e .y +e¥2xy=x-e" o di(exz y)=x-e o e -yzjx-exzdx
X

Integration ger

2

e -y=%-ex2+C©y=%+C-exz.

Svar: y=%+C-eX2.

b) y' =sin®x <y = %(1— COS2X) Integration ger

+C

1 sin 2x X sin2x
X — +C=—--
2 2 4

c) —= —% , Y(1) =2. Separera variablerna

2 2

o _[_ y__x
y-y'= xcjydy—j xdxc>2— 2+Cc>

Sy =-x"+D. y)=2ger ©2°=-1"+D < D=5,

Svar: y=+/5-x°.

2.y"-4y'+13y=13x* +18x+33 (1) , y(0)=3, y(0)=11 y=y,+y,
Y, r’—4r+13=0<r=2+3i. Vifar y, =e**(C,cos3x+ C,sin 3x).

Ansats: y, = Ax* +Bx+C , y, =2Ax+B,y! =2A
Detta insatt i (1)ger 2A— 4(2Ax + B) + 13(Ax® + Bx + C) =13x” +18x + 33

2A-4B +13C =33 A=1
~-8A+13B =18« {B=2 Y, =X*+2x+3.
13A =13 C=3

Den allmanna I6sningendr y =y, +vy, = e?*(C, cos3x + C, sin 3x) + x* +2x + 3.
y' = 2e*(C, cos3x + C, sin 3x) + €°*(-3C, sin 3x + 3C, c0s 3X) + 2X + 2.
C,+3=3 C, =0
&
2C, +3C,+2=11 C,=3

Svar: y=y,+y, =3e*sin3x+ x> +2x +3.

Villkor y(0)=3,y'(0)=11 ger {



sin x + arctan X

3.a) lim
x>0 X+ (1— cost)
. x x*
smx:x—§+x B, (x), arctanx:x—?+x B,(x),
2
= costzl—%ﬂ“BS(t), t=2x ger cos2x=1— @9 +(2x)*B,(2x) = =
=1-2x*+x*B,(X)
dar B, (x) begrénsad i omgivning av 0.
x° 5 x° 5 3
X— 4+ X°By(X) = | X =+ x°B,(X) X X°B.(X)
. 6 3 .6 5
=lim S =lim ———F——=
x>0 X-(1-(1-2x" +x"B,(x)) x>0 2x° + x°B, (X)

1 ., 1
8+x B:(X) 6+0 1

im = =,
-0 2+ X°B,(x) 2+0 12

1

b) F()=v1+3x® ,  f@) =2 f(x)=3x1+3x*)2 , f’(1)=§.

1

6x =31+3x%) —9x°-(1+3x?)

3 3
2 2

£70x) = 3L+ 3x7) 2 —3x%(1+ 3x?) : f”(1)=§

Taylorpolynomet av ordning 2 i punkten 1 blir:
3 3
X)=2+=-(x-1)+—(x-1)>.
P (X) > (x-1) 16( )

3

4. a) .[)Z—Jrl X x+1 :é+i Vifar A=-1 och B=2.
5 X© =X x(x-1) x x-1
t 2 1 8
———Zdx=[2In)x-1-Inx|]3=2In2-InN3-(2IN1-In2) =3IN2—-In3=In—.
x=1 X 3
b) y(x) =In(x? +1)— jttzy(t) dt , x>0
0

Derivera ekvationen med avseende pa x och vi far

2X
'(X) = - . y(0)=0.
y'(x) 1 y(0)

X y(x) = 2X
241 x?+1

Vi loser differentialekvationen y'(x) +
X



iy UG I
Integrerande faktor ar e =X +1

Vi far y/(x)Vx2 +1++/% +l y( )— x> +1

+1

1
@%(y-\/x2+l)=2x-(x2+l)2 oy +l=2Jx+1+C e

< yx)=2+ ¢ . y(0)=0 ger ©0=2+C<=C=-2
VXx?+1

2
Svar: y(x)=2- .
Vx*+1
3 _ 42 2 ¢ 3 2
5.a)jx+2 dx:t_ X+1,x=t"-1,dx=2tdt, _2t—+t :2
s VX+1 X=0ct=1lochx=3t=2 1 3 | 3

b V—T (2 *X)zd _ T4 2 —2xd _ 4X2' _1 972X T_ T8X' _i e—ZXdX_
) —.[72' X-e X_ﬁ&[ x?.e?dx =7 [ Ej 72'.[ [ Zj —

1 1 1

=rl-2x? e ] +7z]’4x-ezxdx —=[2xe] +
1

|

=L@ vax)-e ] + .fZe’zxdx—[ @x* +2x)-e [ +[-e>] =

I\)|I—‘

P
e 4x} —j——e’zx-4dx:
2

1

L@ raxsn e[ =al@rear 10 e —(5e2) 52 | T o
e2

Svar. V = jn(Zx-e’X)zdx =i—72z

1

!

6. Ekvationen &r v/ = ~10-2,5-10“v? <« v'=-10(1+25-10°v?) & ——— —_10.
1+25-10v
[ T [[dt < 200arctan = ~10t + C. Villkoret v(0) = 200 ger C =507
1+25-107v 200

Alltsa ar 20arctan2L00 =57 —t. Projektilen stiger tills v=0 dvs 0=5r-t < t=5r.

SLUT!



