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1. 0 = x3−6x2+11x−6 = (x−1)(ax2+bx+c) = (x−1)(x2+bx+6) = (x−1)(x2−5x+6) = (x−1)(x−2)(x−3)
s̊a rötterna är allts̊a x1,2,3 = 1, 2, 3.

2. p(x) = −3x2 + 9x − 12 = −3(x2 − 3x + 4) = −3(x2 + 2(−3
2

)x + 4) = −3((x + (−3
2
))2 − (−3

2
)2 + 4) =

−3((x+(−3
2
))2− 9

4
+ 16

4
) = −3((x+(−3

2
))2+ 7

4
) = −3(x+(−3

2
))2− 21

4
≤ −21

4
s̊a x = 3/2 är en maximipunkt

med maximum −21/4.

3. x + 3 ≥ 2x
x−2

⇔ x + 3 − 2x
x−2

≥ 0 ⇔ (x+3)(x−2)−2x
x−2

≥ 0 ⇔ x2−x−6
x−2

≥ 0 ⇔ (x+2)(x−3)
x−2

≥ 0 Teckenstudietabell
ger:

x −2 2 3
x + 2 − 0 + + +
x − 2 − − 0 + +
x − 3 − − − 0 +

(x+2)(x−3)
x−2

− 0 + ej def − 0 +

vilken ger svaret −2 ≤ x < 2 eller x ≥ 3.

4. cos 2v = sin v = cos(π
2
− v) ≡ α Om ω0 är en lösning till ekvationen cosω = α s̊a ges alla andra lösningar

ω av att ω = ±ω0 + n2π. Detta ger tv̊a fall: i) 2v = π
2
− v + n2π och ii) 2v = −(π

2
− v) + n2π. Fallet i)

har lösningar v = π
6

+ n2π
3
⇔ v = π

6
+ n2π eller v = 5π

6
+ n2π eller v = 3π

2
+ n2π. Fallet ii) har lösningar

v = −π
2

+ n2π och dessa ing̊ar ju i beskrivningen v = 3π
2

+ n2π i fall i). Allts̊a är lösningarna v = π
6

+ n2π
3

.

5. a) D(sin x2) = cos(x2)D(x2) = 2x cos(x2) b) D( x2

e3x2 ) = 2xe3x2
−x2e3x2

6x

(e3x2 )2
= 2x(1−3x2)

e3x2 c) D(ln(x + cos2 x) =
1

x+cos2 x
D(x + cos2 x) = 1−2 cos x sinx

x+cos2 x
= 1−sin 2x

x+cos2 x
d) D(tan sin x2) = (1/ cos2(sin x2))D(sin x2) =

= (1/ cos2(sin x2))(cos x2)D(x2) = (1/ cos2(sin x2))(cos x2)2x = 2x cos x2

cos2(sin x2)
e) D((1 + cosx)1/x) =

= D(e(ln(1+cos x)1/x)) = D(e(ln(1+cos x))/x) = e(ln(1+cos x))/xD((ln(1 + cos x))/x) = (1 + cosx)1/xD((ln(1 +
cos x))/x) = (1 + cos x)1/x[(1/(1 + cosx))D(1 + cosx)x − ln((1 + cosx))]/x2 = (1 + cosx)1/x[(1/(1 +
cos x))(− sin x)x − ln(1 + cosx)]/x2 = −(1 + cosx)1/x[x sin x + (1 + cosx) ln(1 + cos x)]/(x2(1 + cos x))

6. a)
∫

xex2
dx =

∫
d
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(1
2
ex2

) dx = 1
2
ex2

+ C b)
∫

x ln x dx = [PI] = x2

2
ln x −

∫
x2

2
1
x
dx = x2

2
ln x − 1

2

∫
x dx =

x2

2
ln x− x2

4
+C c)

∫
cos

√
x dx = [t =

√
x, x = t2, dx = 2tdt] = 2

∫
t cos t dt = [PI] = 2(t sin t−

∫
sin t dt) =

2(t sin t+cos t+C) = 2(
√

x sin
√

x+cos
√

x+C) = 2
√

x sin
√

x+2 cos
√

x+C d) 1
x2(x−4)

= A
x

+ B
x2 + C

x−4
=

Ax(x−4)+B(x−4)+Cx2

x2(x−4)
⇒ A = − 1

16
, B = −1

4
, C = 1

16
. Vi f̊ar

∫ 2

1
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x2(x−4)
dx =

∫ 2

1
− 1

16
1
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− 1

4
1
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16
1
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[− 1
16

ln |x| + 1
4

1
x

+ 1
16

ln |x − 4|]21 = − 1
16

(ln 2 − ln 1) + 1
4
(1

2
− 1) + 1

16(ln 2−ln 3)
= − 1

16
(2 + ln 3).

7. a) limx→∞
e2x(1−5e−x)

(e4x)1/2
√

1−3e−4x = limx→∞
1−5e−x

√
1−3e−4x = 1

1
= 1 b) limx→0 e

1
3x2 ln(x2+cos2 x = (ℓ’Hospital) =

= elimx→0

1
x2+cos2 x

(2x+2 cos x(− sin x))

6x = e
limx→0

1
x2+cos2 x

limx→0
2x+2cos x(− sin x)

6x = elimx→0
2x+2 cos x(− sin x)

6x = (ℓ’Hospital) =

= elimx→0
2−2(cos2 x−sin2 x)

6 = e
2−2(1−0)

6 = e0 = 1 c) Ekvationen är 1:a ordningens linjär med IF e−x2/2 och
lösning y = −1 + Cex2/2 där begynnelsevillkoret ger y = −1 + 2ex2/2. D̊a gäller allts̊a limx→0

y−1
x2 =

limx→0
2(−1+ex2/2)

x2 = (ℓ’Hospital) = limx→0
2(xex2/2)

2x
= limx→0 ex2/2 = e0 = 1

8. Se kursboken för ett bevis av integralkalkylens huvudsats.


