D-ARCH MATHEMATICS ETH Ziirich
Dr. Cornelia Busch Problem Set 3 HS 2023

DIFFERENTIAL CALCULUS

1. Compute the following integrals by finding an appropriate antiderivative.

(a) / ‘WBasode (b) / edr (o) / Vi da

(d) /Ome\/égdx (e) /;édx (f) /dx

2. Compute the following integrals using integration by parts.

(a) / coszIn(sing)dr  (b) / - / et da
/

(d) / In(z® + 1) dz (e) / rlnzdr ()

sin? z dz.

3. Consider as last week the two functions
f(z) =42 +22* — 50 — 2 and  g(r) =22 — 1 —2.

(a) Determine the z-coordinates z1 < xo < z3 of the points where the graphs
intersect.

(b) Calculate the integral /JC3 (f(z) — g(x)) da.

xr1

(c) Calculate the area of the shaded region.

4. Calculate the area of the region bounded by the line # = 5, the curve y = \/z
and the z-axis.

5. For which z € (0,%) is f(z) = fjx St dt a local maximum?
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