Complementary integration exercises to AMBS part II

1. Compute (hint: integrate by parts)

(a) ∫_∞ 0 xe^{−x} dx (b) ∫_2 1 √ x ln x dx (c) ∫_π 0 x sin x dx 2. Compute (hint: integrate by parts)

(a) ∫_4 1 e^{1/x} x^3 dx (b) ∫_2 1 (ln x)^2 dx (c) ∫_t 0 x^3e^{−x2} dx 3. Compute

(a) ∫_1 0 x √ 1 + x dx (b) ∫_a −a x^3 cos(ax) dx (c)

∫_2 1 ln(ax) dx 4. Compute (hint for (a) : 3^x = e^{x ln 3})

(a) ∫_1 0 x · 3^x dx (b) ∫_0 −1 x(1 + x)^9 dx (c) ∫_{2π} 0 e^x sin x dx 5. Compute (hint: change of variable, assume n positive integer)

(a) ∫_1 0 x^2 1 + x^3 dx (b) ∫_t 0 x^{n−1} 1 + x^n dx (c) ∫_2 1 2x + 1 x^2 + x dx 6. Compute

(a) ∫_π 0 sin^2 x dx (b) ∫_{2π} 0 cos^2 x dx (c) ∫_π 0 sin x cos x dx

(hint: sin^2 x =^1_2 (1 − cos 2x) , cos^2 x =^1_2 (1 + cos 2x) , sin x cos x =^1_2 sin 2x) Answers:

1. (a) 1 (b)^4_9 (1 − 2 √ 2 + 3 √ 2 ln 2) (c) π 2. (a) 3e^{1/4} 4 (b) 2(1 − 2 ln 2 + (ln 2)^2) (c)^1_2 (1 − e^{−t2} (1 + t^2))

3. (a)^4_{15} (1 + √ 2) (b) 0 (c) 2 ln 2a − ln a − 1 4. (a) (3 ln 3 − 2)/(ln 3)^2 (b) − 1/110 (c)^1_2 (1 − e^{2π}) 5. (a) (ln 2)/3 (b) ln(1 + t^n)/n (c) ln 3 6. (a) π/2 (b) π (c) 0