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Evaluate the indefinite integrals by making the given substitutions.

1. [223Vzt + 2dx with u = 2 + 2
With u = 2% 4 2 we get % = 4z3and du = 423dx. Then when we compute the
integral we get

1 12 1
203/ 24 + 2dx :/2\/ﬂdu: §§u3/2 +C = g(x4+2)3/2 +C.

2. [2?cos (23 — 1) dx, with u =23 — 1
With u = 23 — 1 we get Z—Z = 322 and du = 32%dz. Then when we compute the
integral we get

1 1 1
/:czcos(x?’—l)dx:/gcosudu:Ssinu+C:3sin(aﬁ3—1)+C.

3. f362_’” dr, withu=2—=x
With v = 2 — x we get 3—; = —1 and du = —dx. Then when we compute the
integral we get

/362_I dr = /—36“ du = —3e* + C = —3e*>7* 4+ C.

4. fﬁdx, with u =4 —x
With v = 4 — x we get j—g = —1 and du = —dx. Then when we compute the
integral we get

4 — 4
/ a: dx:/— udu:—/du+/du:—4lnu+01—|—u+02
4—x U U

=—4dlmd—-2)+Ci+4—2+Cy=—2x—4In(4—2)+C.

In the last equality we have joined the constants C,Cy and 4 to one constant

C.

Use substitution to evaluate the indefinite integrals.

1. [(4 —z)*3dx We chose u = 4 — z, then we get g—z = —1 and du = —dz. We
then calculate the integral

/(4—x)2/3d$: —/u2/3du: —%us/g—l—C: —%(4—:@5/34—0.
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2. [(x% —22) (2% — 322 + 3)*3 dx
We chose u = 2% — 322 + 3, then we get Z—Z = 322 + 67 and du = 3(z% — 22)dx.
We then calculate the integral

1 1
/(x2—2:r)(x3—33:2+3)2/3 dx = / §u2/3 du = %u5/3+0 = 3(x3—3x2+3)5/3+0.

3. [sinz 5% dx
We chose u = cosz, then we get g—; = —sinz and du = —sin (z)dx. We then
calculate the integral

/Sinl’ ecosxdgj:—/e du—_e +C’_ COSx_i_C.

Let g(z) be a continuous function whose derivative ¢'(z) is also continuous. Use
substitution to evaluate the indefinite integral

/ g (z)e9 ) dx.

We chose u = g(z) so we get 94 = ¢/(z) and du = ¢'(z)dz. We then calculate the
integral

Use substitution to evaluate the definite integral
/3
sinx
[y,
o COS“x

We chose u = cos x such that % = —sinz and du = —sin (x)dx
We then have two ways to continue:

1. We first compute the indefinite integral and get

i 1
/smzw /du—+C— LC
cos cos T

and the compute

= - —2-1=1.
0 cos (m/3)  cos0

COST

[1 r“ 1 1

2. Or we can first compute the substitution values on thebounds of the integral
u(0) =1 and u(7/3) = 1/2. Then we compute the integral

/3 1/2 1 1
/ mmdx:_/ ](m:/‘ldu——} =-1-(-2)=1.
o cos’x 1 u? 1/2 u? ulq/

We will use the second method onward.
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Use integration by parts to evaluate the indefinite integrals.

1. [3zsinzdr
We chose u(x) = 3z and v'(z) = sinz such that «/(z) = 3 and v(z) = — cosz.
Then we compute the integral

/3xsinxd:z:: —3:ccosx—/—3cos(x)dx: —3zcosz + 3sinx + C.

2. [2z%e " dx
We first chose uj(x) = 222 and v} (z) = e~ such that u}(z) = 4z and vy (z) =
—e " and by computation we get

/2IE2€_$ dr = —22%e™" — /(—41‘6_‘”) dr = =222 + /4LE€_$ dzx.

We then use integration by parts one more time with ua(z) = 4z and vh(z) =
e~ such that u)(z) = 4 and va(x) = —e~*. Then we we compute the integral
to get

—2z%e7" + / dre % dr = —2x%e™® —dxe " + / 4e % dx = —2¢~ (2 + 21 +2).

@ Use integration by parts to evaluate the definite integrals.

1. fow/‘l 2z sin x dx
We start by choosing u(x) = 2z and ¢'(x) = sinz such that u/(z) = 2 and
v(x) = —cosx. Then we get that

/4 m/4
/ 2x cos x dx = [—2x cos x]g/4 — / —2cos (x)dr = [—2z cosx + QSin(w)]g/4
0 0

V2 V2 T
—_ 9 2Y 2 _0—=0= 2(1——)% . 4.
5 + 5 0—0=+V2 1 0.303

2. [{In 23 dx
We first notice that Inz® = 31Inz, then we chose u(z) = Inx and v'(z) = 3 such
that u/(z) = 1 and v(z) = 3z. Then we compute the intagral

/lnxgda::/ 3lnxda::[3xlnx]§—/ 3dx = Brlnz — 3z]]
1 1 1

=3e —3e—(0—3) =3.

Use an appropriate substitution followed by integration by parts to evaluate

/x5e_x3/3 dz.

We start by using the substitution y = —%3 such that % = —2? and dy = —z?dz.
Then by computation we get

/x4e’”3/3 dr = /—m2e‘r3/3 dy = /3yey dy
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Then we use integration by parts to get u(y) = 3y and v/(y) = e¥ such that v/(y) = 3
and v(y) = €Y. Then we get the integral to be

/Byey dy = 3ye¥ — /3ey dy = 3ye¥ — 3e¥ = —e_zg/?’(x?’ +3).
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