AP Calculus BC

Unit 6 — Integration Techniques



AP Calculus BC — Worksheet 39 Basic Integration/Initial Value Problems

Evaluate each indefinite integral

1) j(2x3 34 4+ gec? x)dx 2) j(cosSx)dx 3) j(gx% + 9x%)dx
4) J.(4x% Fox Ty G)dx 5) I(SGCZ Xx—9)dx 6) I(egx +5x2 )dx
7) jLXISXsdx 8) j5+T“du 9) j36ti‘7dt

10) Find the general solution to the exact differential equation: % =-2sinx—e * +7x°.
X

11) Find the particular solution to the exact differential equation: %z -5+ 6cost; s(0)=2.

12) Solve the initial value problem: j—y =—4e" +sinx; y=-10whenx=0.
X

13) Solve the initial value problem: j_u =6x°—4x*+4; u=—2whenx=1.
X

14) Solve the initial value problem: aix :%

dx 3
dt 4

t——2; x=10 whent=1.

15) Find the function F that satisfies the following differential equations and initial conditions:
F"(x)=cosx; F'(z)=5; F(z)=6




AP Calculus BC — Worksheet 40

Find the indefinite integral

“Most Complicated” Rule

1) j(3x - 4)5 dx

2) j6x2 (x3 + 4)5 dx

3) jde

4) jsin xe“*dx

5) fcot(3x) dx

a)j

1+x

cos+/x sin x seczx
8 —d
N Jx o ) J.1+coszx X 9 jmdx
10)
J = 11) j
13) J‘ 14) j sec(2x)tan(2x)dx 15) _[cotxcscz xdx
25x% +
Answers
1) i(sx—4)6+c 2) 1(x3+4)6+c: 3) g(J§—1)3’+c
18 3 3
4) _ecosx+C 1 . 1 3\3
5) §In|sm(3x)|+C 6) 5(1+x) +C
7) 2sindx+C 8) —arctan(cosx)+C 9) 2Jtanx+C
10) 1-x* +C 11) L(nx)°+c 12) —In +C
6
1 1 1,
13) =arctan(5x)+C 14) =sec(2x)+C —=cot’*x+C
5 2 15) 2

—Ecsc2 X+C
2
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Evaluate the indefinite integral by using the given substitution.

Integration by u-Substitution

1) jcos(Gx)dx; u=6x

2) [63(9x-7)"dx;

u=9x-7

3) j28r6 (7-

r7)dr; u=7-r’

Use substitution to find the indefinite integral.

4) _.‘12(y4 +4y? +8)2(y3 +2y)dy

6) jsin(82 —9)dz

In* x

8) jtan xdx

9) je];dx

10) The function f is continuous and _[

u)du=10. What is the value of_[[x f X +3)]dx7
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The Definite Integral

following definite integrals:

1) The functions f and g are integrable and J' f(

X)dx = ejf

x)dx = 8andjg

dx 8. Find the values of the

a) J'; f (x)dx

b) ng(x)dx

c) EQg(x)dx

d) [ f(x)ax

o) [Ta(x)-1(x]

dx f) J'Z[Sg (x)-

x) |dx

5
2) Evaluate J'zeﬂdx. 3) Evaluate [ \y+4dy
X
L b 18xdx
4) Evaluate | (t°+4t)?(5t* +4)dt 5) Evaluate | ——
) Evaluate [ (¢ +4) (5t +4) ) [ B
7 7, 4sin(4t
6) -[0 4Sln xdx = 7) Evaluate IA—()
0 8-—cos(4t)
8) Use u-substitution to evaluate: 9) Use u-substitution to evaluate:
[ o5t gin 4yt [ “12x%e" dx
0 0

4
10) Evaluate J'OA ﬁ
X"+




AP Calculus BC — Worksheet 43 Integration by Parts #1

1

J.xsin(6x)dx:
2

J.9te2t =
3

szeloxdx:
4

J'x2 cos(4x)dx =
5

J-ZOXZ In xdx =
6

L _dy 2 ) T

Solve the initial value problem: Fvl 9xcsc (3x), y=1whenx= 5
7

j6x3e‘5de=
8

% : _

jo (x—2)sin xdx =

9
e? 5 _
L x* In(x)dx =




AP Calculus BC — Worksheet 44 Integration by Parts

If J'x2 cos xdx = h(x)—J.szin xdx , find h(x).

Evaluate Ixsin(Sx)dx.

Evaluate _[xcscz xdx

Find the function y if % =xsec’xand y=1when x=0.
X

Evaluate J'O”tsin 3tdt

Evaluate jol(x2 +1)e’xdx

eln x
Evaluate j —5-dx
1ox

The table gives the values of f, f', g,and g' for selected values of x. If _[jf '(x)g(x)dx=6, then

[ (x)g'(x)ax=

X 0 3
f(x 1 5
f'(x 5 -3
g9(x) —4 3
g9'(x) 3 2

Let f be a twice-differentiable function with selected values of f and its derivatives shown in the table. What is the
3
mn f)
value of IO xf "(x)dx ?




AP Calculus BC — Worksheet 45 Partial Fraction Decomposition

1 . . i .
Find the values of A and B that complete the partial fraction decomposition: 15x+93 = A + B

x*+13+40 x+5 x+8

2 . . . .
Find the values of A and B that complete the partial fraction decomposition: — 4 = A + B
X°—8x-20 x-10 x+2

3
Find the values of A and B that complete the partial fraction decomposition: 215)( 75 = A + B
X°+11x+24 x+8 x+3

4 . . . . -
Find the values of A and B that complete the partial fraction decomposition: X-17 = A + B
-4x+3 x-3 x-1

5
Evaluate .[—de
64 —121x
6
I 29 dx =
X°+3X
7
f 11 dx —
2x°—-9x -5
8 Il 2y+3 _
Ly +y +y
9
IS 4 dx =
4 X°+2x-3




AP Calculus BC — Worksheet 46 Improper Integrals

Evaluate the integral or state that it diverges.

%5 -7 _
y o 2) [ x7%x
1 . w 4
3) —2x%dx 4 S S|
L“ ) L X +5x16
*® 7 2 %
5) Ilsxln(15x)dx 6) J.0(2x+3)(x +3x) dx
5 1 8) [ 6e’do
7 dx -
) J“’ V16 -x I
Answers
3 g 2) Diverges 3) -2 5 _4"%

5) Diverges 6) 70 7) 8 8) 0
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Evaluate the integral or state that it diverges.

Integration using division / Review

x+4 -4
O 2 [
E . 4
3) flx 3dx 4) Il4V2_VdV
5) J:16x7e’xgdx 6) J?%dx
X2 +

7) Ixsin(% x)dx

8) Le x* In xdx

10r*

9) J'9x3e3xdx
10)
I
11) _[O%cos‘82xsin2xdx
Answers
_ 3) 0
1) x-2In|x+6[+C | 5 Yo g2y at-12mft+ 2+ ) 1 —4m>
3 14
5 0 1095 365 15
) 6) InN——=Ih— 7) —5xcos L)+ 25sin[ Lx |+ c 8 —e'+
231 77 5 5 16

9) 3x%¥ —3x%*" +2xe™ —ge” +C

2'-1
14

10) —4(1- rS)% +C 11)




AP Calculus BC — Worksheet 48 Integration Techniques Review

1 The velocity of an object is given by v(t)=7t° —4t* +12 with s(1)=24. Find s(t).

4x* +3

Evaluate jm X
X” +15x +

Use substitution to evaluate J';(x3 +X)(x* +2x° +9)}/2 dx

4 fxzsin xdx =

Lz(gx2 —4x +1)In Xdx =

6 4
[ —ix=
X°+3X+2

1
J-Olm dx =

8 © X
dx =
b ™

9 Il 3x% +2x+1
1 X+4

dx =

10 8 -2 8

If L(Sg(x)+2)dx =35 and L g(x)dx=-12, then _[5 g(x)dx=
11 h)—

For values of h very close to zero, find a function that best approximates f (x) = COS(X * h) cosx
12

__In(3x+5) ~
!Lrgln(ZXZ —1) -




