4.5 - The Substitution Rule

4.5a
The Substitution Rule

If u = g(x) is a differentiable function whose range is an interval I and f is con-
tinuous on I, then

J f(gx)) g’(x) dx = I f(u) duThis is the reverse of the Chain Rule for differ-

entiation.

Exercises:

Evaluate.
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         ∫         𝑓      (  𝑔  (  𝑥  )  )       𝑔      ′    (  𝑥  )    𝑑  𝑥   =      ∫         𝑓  (  𝑢  )    𝑑  𝑢     


         ∫           𝑥  2      sin       (    𝑥  3   )       𝑑  𝑥    


         ∫           𝑦  2         (  4  −    𝑦  3   )     2  /  3        𝑑  𝑦    


         ∫              sin       𝑥      𝑥      𝑑  𝑥    


         ∫          sin     𝑥     sin       (   cos     𝑥  )       𝑑  𝑥    


         ∫           𝑑  𝑡        cos   2     𝑡      1  +   tan     𝑡       


         ∫  0    𝜋      𝑥     cos       (    𝑥  2   )       𝑑  𝑥    


         ∫  0  𝑎     𝑥        𝑎  2   −    𝑥  2       𝑑  𝑥    


         ∫    −    𝜋  3      𝜋  /  3        𝑥  4      sin     𝑥    𝑑  𝑥    


         ∫         𝑥      𝑥  +  2      𝑑  𝑥    


         ∫           𝑥  2       2  +  𝑥      𝑑  𝑥    
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$\displaystyle {\displaystyle \int ^ {}_{}{f\left (g(x)\right )g^{'}(x)\ dx}={\displaystyle \int ^ {}_{}{f(u)\ du}}}$


$\displaystyle {\displaystyle \int ^ {}_{}{x^{2}\sin \left (x^{3}\right )\ dx}}$


$\displaystyle {\displaystyle \int ^ {}_{}{y^{2}\left (4-y^{3}\right )^{2/3}\ dy}}$


$\displaystyle {\displaystyle \int ^ {}_{}{\dfrac {\sin \sqrt {x}}{\sqrt {x}}\ dx}}$


$\displaystyle {\displaystyle \int ^ {}_{}{\sin x\sin \left (\cos x\right )\ dx}}$


$\displaystyle {\displaystyle \int ^ {}_{}\dfrac {dt}{\cos ^{2}t\sqrt {1+\tan t}}}$


$\displaystyle {\displaystyle \int ^{\sqrt {\pi }}_{0}{x\cos \left (x^{2}\right )\ dx}}$


$\displaystyle {\displaystyle \int ^{a}_{0}{x\sqrt {a^{2}-x^{2}}\ dx}}$


$\displaystyle {\displaystyle \int ^{\pi /3}_{-\frac {\pi }{3}}{x^{4}\sin x\ dx}}$


$\displaystyle {\displaystyle \int ^ {}_{}{x\sqrt {x+2}\ dx}}$


$\displaystyle {\displaystyle \int ^ {}_{}{x^{2}\sqrt {2+x}\ dx}}$



