Integration by parts I — the formula and LIATE
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Practice problems

1. Evaluate the integral [z Inz dz.
2. Evaluate the integral fa:ez‘” dx.

3. Evaluate the integral me cos x dx.



Solutions

1. Evaluate the integral [zInzdz.

e Using LIATE, Logarithmic comes before Algebraic, so let v = Inx and dv = x dx.
e Compute du = %dac and v = %.7}2

e Apply the formula: [udv=i2?Inz — [12?-L1daz.
e Simplify the integral: [ 1zdz = 122

e Combine results: 2:):2 Inx — m2 +C.
Answer: \frac12x"2 \In x - \fracl4x"2 + C
2. Evaluate the integral f:ne% dx.

o Let u =z and dv = e** dx.

e Compute du = dx and v = %62$.

e Apply the formula: 2566 f 127 4.

e Integrate the remaining part: f Le2e gy = iezx

e Combine results: 5:662 1 e? 4 C.
Answer: \fracl2x e"2x - \fracl4de"2x + C
3. Evaluate the integral [ x? cos x dx.

e Let u =22 and dv = cosx dz, so du = 2z dx and v = sin z.

e First pass: z2

sinz — [2zsinzdx.
e For the second integral, let u = 2z and dv = sinx dx, so du = 2dx and v = — cos .
e Second pass: f2a: sinxdr = —2xcosx — f —2cosxdr = —2x cosx + 2sinx.

e Combine everything: z%sinx — (—2z cosz + 2sinz) + C = 2?sinz + 2z cosz — 2sinz + C.

Answer: x"2 \sin x + 2x \cos x - 2 \sin x + C
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