5.5 - Substitution Rule Worksheet — Solutions

1. Evaluate / S (Hint: use the substitution u =z + 5.)
(x+5)3

Solution: Let u = x + 5, so that x = v — 5 and dx = du.
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2. Evaluate /sin4(0) cos(f) do.

Solution: Let u = sinf, so that du = cos df.
ut du

/ sin(0) cos(6) do —
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3. Evaluate /x\/ 16 — 22 dx.

Solution: Let v = 16 — 22, so that du = —2x dx and x dx = —%du.
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4. BEvaluate /4t3e2_t4 dt.

Solution: Let v = 2 — t*, so that du = —4t3dt and 4¢3 dt = —du.

/4t3€2_t4 dt = /e“(—du)
= —/e“ du

=—e"4+C
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5. Evaluate / (In ) dx.
x
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Solution: Let u = Inz, so that du = — dx.
x
1 4
/(nx) dx:/u4du
x
5
u
=—+C
5 +
(Inx)?
= C|
5 +
4 1/x
6. Evaluate / dx.
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Solution: Let u = —, so that du = —— dz and — dz = —du. When z = 1, we have u = 1, and
x x x
when z = 4, we have u = 411'
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7. Evaluate /
0

o dx. (Hint: use the substitution u = €”.)
e

Solution: Let v = €%, so that du = e*dx and e?** = u?. When x = 0, we have u = 1, and when

r = 1n2, we have u = 2.
In2 x In2 T
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= [arctan u] f

= arctan(2) — arctan(1)

arctan(2) — % :
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8. Suppose / g(u) du = 15. Use an appropriate substitution to evaluate / x g(2?) dx.
0 0

Solution: Let u = 22, so that du = 2z dx and x dx = %du. When x = 0, we have u = 0, and when
x = 6, we have u = 36.




