AP Calculus
Techniques of Integration

Integration Techniques

Multiple Choice Questions

L f 1+si31x d =

Ccos™ X

(A) tanx —secxtanx+C
(B) tanx +secx+C

(C) tanx+sec” x+C

(D) In(1 +cos’ x)+C

> j liex b=

(A) e +In(1+e")+C
(B) e —In(1+e")+C
(©) 26 —In(1+e")+C

D) e —In(1+e")+C

3. j 2tan x In{cosx) dx =

(A) cosx [hl(cns x)] +C
(B) sin x[lu(cos x)] +C
(© —[ln(cos0)] > +C

©) [lnGinx)]* +C
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(A) —arccotx—+C
x+1

(B) arctanx+i+(:‘
x+1

+C

(C) 2In|x+1] i)

(D) 2In|x+1) +i+c
x+1

Free Response Questions

6. The region bounded by y = Joors x=0, x= z , and the x-axis 1s revolved around the x-axis.
COSX

What 15 the volume of the resulting solid?



Trigonometric Substitutions

Trigonometric Substitution

1. For integrals involving val —u’ ,let u=asing . Then

Jﬂz —u? =\.l.r;'2 —a’sin? @ = \fﬂz(]—?ii]lz )= \frﬂz cos’ 8 =acasf

2. For ntegrals mvolving a’+u’ ,let u=atan 6 . Then

\lia +u’ \/a +a’tan’ @ = \/ﬂ (1+tan &) = -Jﬂ sec’ @ = asech

3. For integrals mvolving u’ —a* _let u=asecf . Then

'fu —a’ \(a sec@—a’ + = -J(I (seu: 8-1)= ‘\lla tan’ @ = atan@

)
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u=asméf u=atand u=asecd
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Mote: arcsecx = arccos— arccscx = arcsin—
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Multiple Choice Questions

1. If the substitution x=2tan# is made in J dx , where —g <f< g , the resulting

x’+4
mtegral 15

(A) 4[ tan’@sec 6 d6
(B) 4[ tan’@sec’ 6 d6
(C) 8[ tan’6 d&

(D) 3_[ tan @sec @ d6
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4. If the substitution x =sec@ is made in j dx , where —g < {% , the resulting

mtegral 15

(A) J' sec’ Gtanf d6+C
{B)j secOtan” 8 d8+C
(©) j sinfcos’ 8 dG+C

(D) J' sin” @cos@ d6+C



u'xz—l

4. If the substitution x =sec& 1s made in J 3
X

dx , where —gﬁﬁfc% , the resulting
mntepral 15

(A) j sec’ Btanf d6+ C

(B) j secOtan’ 8 d6+C

(©) j sinfcos’ 8 dO+C

(D) j sin” @cosf dO+C

5. The average value of f(x)=

®_ on the interval [0,4] is
9+ x

(A) In2 (B) n(\2-1) (C) In3 (D) In(v2 +1)

Free Response Questions

6. Let f be the function given by f(x)=(9—x)"? on the closed interval [0.3].
(a) Find the average value of f on the closed interval [0,3].

(b) Substitute x =3sin & for f . Set up, but do not integrate, an integral expression in terms
of @ for the average value of f on the closed interval [0,3].



Partial Fractions

Multiple Choice Questions
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(A) %lﬂ +C
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(D) %]n‘{x—Z)(x +3)|+C
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3. —— dx =
j :vr2 +5x+6

(A) 2In|x+2|+3In|(x+3)[+C
(B) 2In|x+2|+3In|(x+3)|+C
(C) 2In|(x+3)|-3ln|x+2[+C

(D) —2In|(x+3)|—3ln|x+2|+C
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(A) Inle* (e —1)‘ +C

(B) In|2e* (e** — 1)| +C

1

sz -1

(C) In +C

(D) Inj(e* -1(e* + 1)| +C

Free Response Questions

sm &

S Lot £ bethe funct . b - — === 48
f be the on given by f(6) Icosﬂ(cosﬂ—l)

(a) Substitute x =cos# and write an integral expression for [ in terms of x .

(b) Use the method of partial fractions to find f(&) .



Integration by Parts

Integration by Parts Formula

If u and v are functions of x and have continuous derivatives, then
_[ udv:ut'—J v du .

Multiple Choice Questions

1. ! xsin(2x) dx =

(A) —xcos(2x)+ %sin(z.r) +C
X 1 .
(B) Ecus{?r) 2 sin(2x)+ C
x 1.
(C) —Ecos.(zx] + 2 sm(2x)+ C

D) gcos{zx) + i §in(2x)+ C

2. J;xex dx =

A & -1 (B) &’ +1 (C) e—1 (D) e+1

3. Ifj x? cos(3x) dx = f(x)—% j xsin(3x) dx , then f(x)=

(A) %x sin(3x)

®) %xg sin(3x)
2

(C) Ex cos(3x)

1 . 2
(D) Ex sin(3x) — Ecu 5(3x)



6. _f sec’ x dx =

1

(A) Esec4x+(3
1 5 1

(B) Es.ta-:: xtanx+Elﬂ|secx|+C
1 5 1

(C) ESEC xtanx+Eln|tanx|+C‘

1 1
(D) Esecxtaux+5]n|secx+tanx|+c
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7. _[ f(x)cos(nx) dx =

(8) = f@)sinGm)—— [ f()sin(r) dx
n n
(B) 1 f(x)cos(nx)— lj‘ f'(x)cos(nx) dx
n ]
(C) n f(x)cos(nx) + 1_[ f'(x)sin(nx) dx
]

(D) n f(x)cos(nx)— l_[ f'(x)cos(nx) dx
n

8. Ifj arccosx dx=x a:r-::cosx+I f(x) dx, then f(x)=

A) —x1-x2 B) xW1-12 ©) - Jl_ @) _*

9. The table above gives values of [, f', g, and g’ for selected values of x.
3 kK
If [, f()g'(x) dr=8. then [ f'(0)g(x) dr=

A) 4 B) -1 (© 5 (D) 8

Free Response Questions

10. Find the area of the region bounded by y =arcsinx, y =0, and x =1 Show the work
that leads to your answer.



Improper Integrals

1
1. jz ﬁnﬁr:

(A) —o (B) -2

© 1
> Jﬂ (x+3)(x+4)

4 3
(A) —lug (B) —]nz
4 dax
3. Jn (x—l)” =
A 33 ®) 30-33)
4. J: xze"j =
1 1
(A) = (B) 5
1 Inx
5 —dx =
jn \[; o
(A) 6 (B) -4

(O 1

(© 0

(©) 31+33)

{C) 1

©) -2

(D) w

(D) In4

(D) divergent

(D) divergent

(D) divergent
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6.If dx =1, what is the value of k£ ?
.[o J;
(A) —% (B) g (© % (D) There is no such value of k

Free Response Questions

7. Let f be the function given by f(x)= dx .

x+1
(a) Show that the improper integral J.lw f(x) dx 1s divergent.

(b) Find the average value of f on the interval [1,00) .



