Math and Physics Masters AP Calculus AB - Worksheet

Antiderivatives and u-Substitution

Integration and Accumulation of Change - 6 questions - step-by-step answers at the end

Name: Date: Score: /6

USEFUL EQUATIONS
[x"dx=x"*l/m+ 1)+ C [ (1/x)dx =In|x| + C
fefdx=e*+C, fcosxdx=sinx+ C, [sinxdx = —-cosx + C [ f(g(x)) g'x) dx = [ f(u) du

Questions

Show your working in the space under each question.

1. Find [ (1/x% + Vx) dx.

2. Find [ (cos x — 3¢e*) dx.

3. Find [ xeX dx.

4. f(x) = 3x% — 2 and f(1) = 4. Find f(x).



5. Find [ (In x)%/x dx.

6. Find [ x/V(2x + 1) dx.



Step-by-step answers

Antiderivatives and u-Substitution

1.

2.

o v kW

Rewrite as x 2 + x1/2, Integrate: —1/x + (2/3)}(3/2 + C.

sin x — 3e* + C.

Let u = x, du = 2x dx, so x dx = du/2. f (1/2)e® du = (1/2)e¥ + C.

f(x) =x3—2x+ C.Usef(1)=4:1-2+C=4,50C =5 f(x) =x3 - 2x + 5.
Letu=Inx, du =dx/x. [ wdu=ud3+C= (In x)3/3 + C.

Letu = 2x + 1, so dx = du/2 and x = (u — 1)/2. The integral is (1/4)f (u}/? — u=1/2)
du = (1/4)[(2/3)u’? = 2ul2] + Cc = (1/16)(2x + 1)3/2 —= (1/2)(2x + 1)1/2 + C.
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