IB Mathematics SL & HL

Integration by Substitution- 2

Evaluate each indefinite integral and check your result by differentiation.

1. .[Zxxll—xzdx

no

Ixz (x3 + 2)4dx

3. I xe* ldx

5, jxsin(xz)dx

3x
0. d
J (cre)

7. Ixx3/8—x2 dx

8. jeS‘”X cos x dx

9. Iﬂdx
Cos X

10. Im—xdx
X
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Integration by Substitution- 2

Worked Solutions

1. j2x\/1—x2dx

Let u=1—x?, then du=-2xdx = —du =2xdx

Substituting: IZX\/].— X2 dx = .[\/J(—du) = —ju%du = —%u% +C
Substituting back in terms of x: J’Zxxll— x2dx = —%1 f(l— G )3 +C

2. Ixz(x3+2)4dx
Let u=x®+2, then du=3x*dx = %du=x2dx

1 1

Substituting: sz(xs+2)4dx=ju4(lduJ=lIu4du:1[—u5)+C=—u5+C
3 3 35 15

Substituting back in terms of x: J'x2 (x*+ 2)4dx - i(x3 + 2)5 +C
15
3. J'xexz*ldx
Let u=x*+1, then du=2xdx = %du = xdx
T X+qy _ [ AU 1 _ 1 u _ 1 u
Substituting: jxe dx_Ie (Eduj_zje du_Ee +C

Substituting back in terms of x: .[xexz*ldx = %exz*l +C

Let u=5—x3, then du=-3x*dx = —ldu=x2dx

x? 1/ 1 1,1 1
5_)(3 dX:J‘E(—édU):—EJ‘EdU :—§In|U|+C
X2
5-x°

Substituting: I

Substituting back in terms of x: j dx = —% In‘5— x3‘+C
5. J.xsin(xz)dx
Let u=x?, then du=2xdx = %du = xdx

v (xsin( Ve (simaf Lo - (i = L cosutec.-
Substituting: Ixsm(x )dx_j3|nu(2du)_Z'fsmudu_z( cosu)+C =

Substituting back in terms of x: Ixsin (x*)dx = —%cos(x2)+c
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Integration by Substitution - 2

Worked Solutions (continued)

3X
6. d
J.(xz +6)3 "

Let u=x*+6, then du=2xdx = %du:xdx
dx = BJ‘ ( ):Ejusdu=§£—lu2)+C:—%+C
2 2 2\ 2 4u

Substituting back in terms of x: I

Substituting: I
x + 6

J‘xi’/S— X dx

Let u=8-x?, then du=-2xdx = —%du:xdx

Substituting: Ix«3/8—x2 dx=_[i‘/ﬁ(—%du}=—%'|'u%du =—%(—§u%j+c :—g%/u_“JrC

4

Substituting back in terms of x: jxi’/S— X2 dx = —g (8- x2)4 +C

8. Ie“”x cos x dx

Let u=sinx, then du = cos xdx

Substituting: jes"‘x cos X dx = J'e”du =e'+C

Substituting back in terms of x: J'e“”X cosxdx =e"™ +C
J~sm X4

COS X
Let u=cosx, then du=-sinxdx = —du=sinxdx

sin x 1 1
Substituti —dx= —du)=—|=du=-I C
ubstituting: -[osx ju( u) Iu u=—Inu[+
Substituting back in terms of x: jﬂ dx =—In|cosx|+C
COS X

In x
10. —dx

IS

Let u=Inx, then du :ldx
X
Substituting: Iln—xdx:judu:luﬂc
X 2

Substituting back in terms of x: Iln_x dx = %(In x)2 +C
X
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