MATH 138 Calculus 2, Solutions to Assignment 2
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Solution: Make the substitution © = e* so du = €* dx. Then
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Solution: Make the substitution u = y/z so u? = z and 2udu = dz. Then
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(c) Find / V2sinz cos® x d.
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Solution: Make the substitution © = sinx so du = cos x dz. Then
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: (a) Find /16(1nm)2dx.
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Solution: Integrate by parts using u = (Inx)?, du = dr, v =z and dv = dx to get

/ (Inz)? dr = {m(lnx)Q—/ﬂnx dx} = {x(lnm)Q—Qajlnx—l—%UK =(e—2e+2)—2=e—2.
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Solution: Make the substitution ©u = x + 1 so x = v — 1 and dx = du. Then
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(c) Find / tan® z da.
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Solution: Make the substitution © = secx so du = sec x tanx dz. Then
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Solution: Make the substitution 2sin6 = x so 2cosf = v/4 — 22 and 2 cos 0 df = dx to get
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(b) Find/ 22 — 22 dx.
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Solution: Make the substitution v/2sin8 = z so that v/2cos8 = v2 — 22 and v/2cos0df = dx to get
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Solution: Make the substitution tanf = z so that secd = Va2 + 1 and sec? 8 df = dz. Then
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4: (a) Find /EZI cosz dzr and find / e*® cosx dz.
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Solution: Let I = /eh cosz dx. Integrate by parts twice, first using u; = e?*, du; = 2e**dz, v, = sinz

and dv; = cosx dx, and then using uy = 2e*, duy = 4e>* dx, v3 = — cosz and dv, = sinx dz to get
I= /62”” cosx dr = ujvy — /vldul =eXging — /2621 sinzdr = e**sinx — (ugvg — /1}2 du2>
=X sing — ( — 2e%" cos x + /462“' cosa:dx) = e2x(sinx + 2cosm) —475.
so that 51 = e2* ( sinx + 2 cos ac) + b, that is I = % e ( sinx + 2 cos m) + ¢. Thus we have

/emcosx dr = %e2x(sinm+2005x) +c

and
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(b) Find /x2 sin~! z dz and find / z2sin~ !z du.
0
Solution: Integrate by parts using v = sin™' z, du = \/%’ v = %x?’ and dv = 22 dz, and then make the
substitution w = 1 — 22 so dw = —2zx dx to get
1.3 1
2 . 1 1.3 qi—1 3L 1.3 =1 —5(1 —w)dw
z7sin” " x dr = sx°sin” x — | —=——dz = zx°sin a:f/i
/ 8 V1— 22 3 Vw
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and so
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