9/20/2010 Fall 2010, Calculus IT  Quiz 3 Solutions Sitaraman

3. Evaluate the following integrals:

(a) /COSh?’xsinhx dz (b) /\/%

Soln: (a) Using the substitution u = coshz, we get sinhz dz = du

. . h*
and hence /coshsxsinha: dr = /u3du =ut/4 = o) (b) It

4
was shown in class that this integral is equal to cosh™'z + C.

etdx
2. Evaluate / —————— using a suitable substitution and applying the

relevant integration formula.
Let u = ¢ /2. Then du = (e*/2)dz. Also Vu2 —1 =
V2R —1= /% —1= YT
So the given integral becomes

e’dx 2du du _1 1,
/ﬁ:/ﬁ:/ﬁ:cwh u = cosh™ (" /2).
CHECK YOUR ANSWER BY DIFFERENTIATING!

3. Evaluate /:lzzsinzl: dx using integration by parts twice.

First let v = z2,du = sinz dz. Then dv = 2zdx,u = f sinx dr =

—cosz. We have
/Udu = Uy — /udfu

= 2%(—cosz) — /(—cosx)(?xd:l:) = —z?cosx + Q/xcoszlz dz.

Now integrate by parts again to get [ zcosz dz. Let v = z,du =
cosz dz. Then dv = dz,u = [ cosz de = sinz. We get [ zcosz dv =
zsinz— [ sinz dr = zsinz+cosz. Plugging in this answer for [ zcosz dx
into the expression above we get

/:l:zsin:l: dr = —z%cosz—+2 / zcosx dr = —x2cosr+2zsinz+2cosz+C.



