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SECTION A - warm-up

The bracket's derivative, 2x, sits alongside as a factor: the integrand is exactly what the |
chain rule leaves behind. So the integral is (x2 + 1)*/4 + ¢, the next power up, divided by
it.

The top is exactly the derivative of the bottom, so the integral is In(x* + 3) + ¢ by the f'[8]
pattern. No modulus is needed here: x* + 3 is always positive.

SECTION B : standard

du = 2x dx, so x dx = du/2, and the limits convert: x = 0 gives u = 1, x = 2 gives u = 5. Thé4]
integral becomes %[° u® du = %[u*/4] from 1to 5 = (625 - 1)/8 = 78. Converting the limits
with the substitution saves ever returning to x.

Differentiate the x (it simplifies to 1) and integrate the exponential: u = x, dv/dx =e% |[4]
gives [xe> dx = (x/2)e* - [(1/2)e*>* dx = (x/2)e* - €*[4 + c. The trade turned a product
into a bare exponential: that direction of trade is the judgement call.

Here the In must be the differentiated one, since [In x dx is not yet on any shelf: u = In X4]
dv/dx = x. Then [x In x dx = (x2/2) In x - [(x2[2)(1/x) dx = (x3/2) In x - x2/4 + c. When a
logarithm appears in a parts question, it always takes the u role.

SECTION C - stretch

Parts with u = x, dv/dx = sin x: the integral is [-x cos x + sin x] from 0 to 11/2. At the top: &3]
+ 1; at the bottom: 0 + 0. The value is exactly 1. The boundary term -x cos x vanishes at
both ends, each for a different reason: cos (11/2) = 0 above, x = 0 below.
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