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1) Compute the limits. Berechne die Grenzwerte:

(a) lim
x→∞

6x3 + 2x2 − 5

3x3 + 10x2 − 200

(b) lim
x→∞

4x5 + x3 − 1

12x6 + 4x5 − 1

(c) lim
x→∞

(x2 + 1)2

x3 + 5

(d) lim
x→3

x2 − 5x+ 6

x− 3

(e) lim
x→0

(3 + x2 ln(x3))

(f) lim
x→∞

((x7 + 3x5 − 2)e−2x)

(g) lim
x→∞

((x7 + 3x5 − 2)e−x
2

)

2) Compute the derivatives. Berechne die Ableitungen:

(a) f(x) = sin(x2)

(b) f(x) =
√

cos(x) + 5x

(c) f(x) =
2x3 + 3x

x− 4

(d) f(x) = (x+ x3)e3x+1

(e) f(x) = ln(sin(2x) + x5)

3) Sketch the graph and the tangent at xP . Skizzieren Sie den Graph und die Tangente
an xP .

(a) f(x) = (x+ 1)2 − 3, xP = 1

(b) f(x) = x4 + x3, xP = 1
2

(c) f(x) = sin(2x), xP = π
2
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