Antidifferentiation

Chapter Summary

In thlS chapter we have reviewed basic skills for finding 1ndef1n1te mtegrals We’ve
looked at the antiderivative formulas for all of the basic functions and reviewed tech-
niques for finding antiderivatives of other functions.

We’ve also reviewed the more advanced techniques of integration by partial frac-
tions and integration by parts, both topics only for the BC Calculus course .

Practlce Exerm_s_es

| SO S S T S VU S A ok S R MY e |

Dlrectlons Answer these questlons wzthout using your calculator
1. [Gr-2x+3)dr=
A) xX*-x*+C B) 3 -x2+3x+C ©C) ¥*-x*+3x+C
D) %(Z’ax2 -2x+3)*+C (E) none of these

A) l(x—L)3+C ® r-1+-Lsc © Z-m-Laic
3 2x 4x* 3 4x
x 4
D) —3——x——+C (E) none of these
x

3. [Va-2 ar=
(A) -3@-20"+C  ®) F@-074C  (© -Z@-2P+C

1

(D) +§(4—2t)’+C (E) %(4—2t)3”+C

4. [@-3xpdx=
(A) é(2—3x)°+C (B) -%(2—3x)°+C A(C) %(2~3x)°+C

1
D) _E 2-3x)+C (E) none of these

5 f _1-3y _
) 1/2y 3y? dy=

A) 42y-3y* +C (B) %(2y—3y2)2+C ©) %lnﬁZy—i%yz +C

(D) i(zy—3y2)m+c € 2y-3y +C
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230 AP Calculus

10.

11.

fL:
32x - 1)?
@ = +c ® L+ © + +C
2x -1 6-12x 2x -1
2 1
® —+C (E) —InpRx-1+C
32x-1 3InPx-1
2du _
143u

1

—m'l'c (9] 2111|1+3M|+C

(A) %ln 1434+ C (B)

1)) ﬁ+ C (E) none of these
[ ==
Y t=
(A) %ln\/2t2—1+C (B) 4Inv2*-1+C (C) 8JV2P-1+C
1 1
-———+C E) —+2'-1+C
®) 402t - 1) () 2
fcos3xdx=
(A) 3sin3x+C (B) -sin3x+C  (C) —%sin3x+C
D) %sin 3x+C (E) %cos2 3x+C
xdx _
1+4x? —
1 1 1
A) -In(l+4)+C ——— +C C) —Al1+4x* +C
A) 8n( ) (B) 80+ 45 ©) 2 o+
(D) -;—ln|l+4x2|+C (E) %tan“lx-i-C
dx —
1+4x2 ~

1

(A) tan’ 2x)+C m+c

B) %ln(l +4x)+C ©)

1

M) =ta'@Q0)+C  (E) —l—ln|1+4x2|+C
2 8x



12,

13.

14.

15.

16.

17.

' X
.‘.(1+4x2)2 dx =
(A) %ln(l +4x) + C

|

Antidifferentiation

(B) %x/l +4x* +C (O !

“eiaan T C
8(1 + 4x7)
1

D) -——+C E) ———+C
(D) 31 + 4x2) (®) (1 +4x%)
J‘ x dx -
V1 + 4x?
2
(A) %\/l+4x2+C (B) ———”*44"+c (©) %sin"2x+C
(D) %tan" 2%+C  (E) %ln«/l+4x2 +C
[ 7% -
4 - y?
(A) —sm_'—;-+C B) -J4i-y*+C  (C sin"% +C
1 1
D) ——In4—y' +C E) ————+C
D) 2 n Yy (E) 3(4—}’2)3/2
f ydy
a4 -y =
A) %sin“% +C  (B) -Ji-y +C (O sin” 2 +C
(D) —%ln Ja-y +C E) 2Ja-y* +C
f2.x+l dx=
2x
(A) x+%ln|x|+C (B) 1+%x"+C (©) x+2Injx+C
D) x+In2x|+C (E) %(2x—i2)+c
X
(x - 2)}
s e
(x-2)* x? 8
(A) = +C B) —6x+6lnfx|—-=+C
4x 2 x

2

©) x——3x+6ln|x|+i+c
2 x

(E) none of these

(x-2)°

® - 4x

+C
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232 AP Calculus

18.

19.

20.

21.

22.

(4] o-
,,

(A) t‘2+%+c (B) ?—2t—%+C (©)
® Lowimrc ® Loi-lic

[axts — 52— 512 dx =

(A) 3xV-=-2x"7- 2% 4+ C
B) 3" -2x7+ 2"+ C

(©) @W-hw_%f+c

(D) %x"”— %x”’+ %x"”+C
(E) none of these
[t i
%f—%f x
(A) %x3 +C

1 2
(B) 1+—2-+—+C
© % -mp-1sc

® % -mgf+d+c

2

x 2
& 3 In|x| + 5+C
| 5
-4y

® -2hfi-5]+C

J‘ udu _
Va-o2 —
@A) %sin-'_32£+c ®) -%an4——9?+c

(E) —%Ww

® Imp-Hlrc ©

t2
—+hnjf+C
2

2In 1-4/y)+C

©

2W+c



23.

24,

25.

26.

27.

28.

29.

fsin 0 cos 0dO=

G 51“2' 8 rc (B) —icos 20+ C (C) °°;- 8

+C

(D) %sin 20+ C (E) cos20+C
f Sm\/-x dx =
x
(A) —2cosx+C (B) —cos Vx +C (C) —2cos vx +C
(D) %sin-‘”x +C < {B) %cosﬁ + 0
jt cos (21 dt =

(A) é sin (4 + C (B) %cos2 2n+cC ©) '"% sin (47°) + C

(D) i sin (2¢)* + C (E) none of these

fcosz 2xdxy=
A) x sm4x+c (B) E_s1n4x+c ©) £+51n4x+
2 8 2 8 4
(D) i + S“l‘:x +C  (E) %(x +sindx)+ C
fsin 20 d6 =
(A) %COS 20+ C (B) —2cos26+C (C) —sin*0+C
(D) cos*O+C E) - % cos260+C
fx cosxdx=
(A) xsinx+C (B) xsinx+cosx+C (C) xsinx—cosx+C
(D) cosx—xsinx+C  (E) %'sinﬂc
du -

cos?3u

@ -2 .0 ® wmiu+c (© -

1
3cos3u

(D) % tan 3u + C (i*l)

Antidifferentiation 233
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30.

31.

32.

33.

34.

35.

J- cosxdx
A1 +sin x -

(A) —-;—(1 +sinx)”?+C

B) Invl+sinx+C
(C) 2Vl+sinx+C
(@) Injl+sinx]+C

2

®  Sirsmo” *C

J‘ cos (0 - 1)do -
sin2 (8 - 1)
(A) 2Insinf@-1+C (B)

-csc@®@-1D+C © —%sin"(0—1)+C

D) -cot®-1)+C (E) csc@®@-1D)+C
t —
fsec -z-dt—
(A) hmm%+m%+c (B) 2mﬁ%+c m)zmam%+c

(D) Injsect +tant|+C (E) 2 +C

t ¢
sec — + tan —
2 2

J‘ sin 2x dx _

Jl+cos2x

(A) —2vl+cos’x+C B) %ln (14+cos’x)+C

(C) l+cos’x+C D) -InVl+cos’x+C

(E) 2lInfsinx|+C

f sec’? x tan x dx =

(A) %secs’2 x+C B) -Zcos¥x+C (C) sec”x+C
D) %sec” 2x+C (E) none of these

[tanedo=

(A) ~—Inlsec|+C  (B) sec’®0+C  (C) Infsing|+C

(D) sec6+C (E) —In|cos6|+C



36.

37.

38.

39.

40.

41.

42,

Antidifferentiation 235
J‘ dx _
sin? 2x
1 2 1
(A) —csc2xcot2x+C B) —— +C (C) ——cot2x+C
2 sin2x 2
(D) —cotx+C (E) —-csc2x+C
J‘ tan~! q\ i
1+y
(A) sec'y+C B) (tan'yy+C (C©) In(l+y¥™+C
(D) In(tan” y)+ C (E) none of these
fsin 20 cos 8 d6 =
2 2 .
(A) —5 cos’0+C (B) 5 cos’0+C (C) sin*BcosO+C
(D) cos’O+C (E) none of these
J‘ sin 2¢ it =
1 —cos 2t
(A) —2—,+C (B) —In|l—cos2i+C (C) Iny|l—cos2t +C
(1-cos2t)”
D) l-cos2t+C (E) 2In|l—cos2t+C
j cot 2u du =
(A)  Infsinu|+C (B) %ln |sin 2u| + C (C) —%csc2 2u+C
(D) -sec2u+C (E) 2lInlsin2u|+C
f = dx =
et -1
(A) .\‘+lnle"—1[+C B) x-€'+C (C) .\Z—( : ] l),-i—C'
2 —1)
@) IF——t€ @ Infe* -1+ C
e‘ —
f .l'. -1 dii= “‘B&QQN]";X
x(x-2)
| 1. |x=2
(A) —In|x+Injx-2[+C (B) =In +C
2 2 X

(©) Inlx—2/+Infx+C (D) %ln]x(x—2)f+C

(E) none of these
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43.

44.

45.

46.

47.

48.

49.

f xe“dx =

| [
A —e' +C
(A) 55

(D) Te i @

jcos 0 e db =
(A) esinﬂﬂ + C
D) e*'+C

J.ez" sin € dO =

(A) cose®+C
(D) 2cose®+C (E)

o e

A 2ilxe” =)% C

fesiars
D) —e"+C
(e =

fxe" dx =

A) ef(1-x)+C

2

(D) —%e“"' +C

Ife‘dx=

(A) exFP+2x)+C (B)
(D). elx=-1)+C

j'e"+e'x B

&5 —e*

(A) x- ln|e9'r —-e"

©) —%(c»—e*)-wc D)

(B), &~ @ +1)+E (0 A

-
E) —-e'"+C
(E) 5

B) e"+C (C) —er+C
(E) e (cosB-sinB)+C

1 2
(B) 2¢*(cos € +sine®) + C (C) —5 o0 e +C

none of these

B 2 G0 L(i+ : )+c
W\ KAl
(E) none of these
el-—x
(B) T—+C (C) —-e"(x+1)+C
—-X

E) efx+DH+C

e -2x-2)+C (©
(E) ex+1y+C

e -2x+2)+C

+C  (B) x+2Infef—e”|+C

ln|e“ = e"‘\ +C

(E) In(ee+e)+C



50.

51,

52,

53.

54.

55.

er

dx =

1 + e2*

@ wre+C B T+e)+C (O M(+94C

D) %tan“' Ave Wy DRk e

J'[n vdv _
"

A hn+C  ®) ln%+C (©) %(m v+ C

(D) 2Inv+C (E) %lnv?+C

J'Inxv’,\‘ s
X
12
(A) "ﬁ+C B) Inx+C (C) llnllmc|+C
Vx 2
o WV’ o ® lmix+c
2 4
fx"lnxdx=

4 4

(A) F*Ghx+D)+C (B ';‘—6(41n_r—1)+c (C) %(lnx—l)-i-c

(D) 3x3(ln x= %) +C (E) none of these

flnndn:
(A) %m?mc (B) n(nn-1)+C (C) %Inn2+C

D) Inn-bH+C E) nhn+n+C

f In x* dx =

(A) %Inzx+C B) 3x(nx-1)+C (C) . 3mx{x=13+C

3xIn’x
2

(D) +C (E) none of these
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56.

Ss

58.

29

60.

61.

J‘ll’x.dyz
7
1 [t 1
A) A== Tyt oo (B)s m=lndymiCs “JC) (A nyd)sC
y 2y 3y
| Iny 1
D) ——ny+D1H+C (EYy ——-—+C
¥ y y
dvss
vinv
kL R S S LN e ) Yy
Inv* In“v
® Wl+ic ® h+C
Vv
y=1 i
J‘y+]dy‘_
2 Iy
A ) —2Inly+ 1|+ C B |-——+C € 1 - +C
(A) y-2n|y+]| (B) o (©) S
®) 1-2hly+l+C ® h—+C
y+
J’ dx o
2 42x+2
(A) In(@+2x+2)+C B) Injx+1|+C (C) arctan(x+ 1)+ C
1 e X
D —q—+C E =] 2
(D) I (E) x+2n1xl+2+c

[Nx(x =1ydx =

2
X

(A) 2(x"-x)+C (B) e x+C (C)

1 2
D) —x*-=x"+C E
(D) e (E)

x—ZxE +C
fe"cosﬁd(—)=

(A) €%cos®—sinB)+C
B) €sinb+C

(C) %e"(sin 0+cosO)+C
(D) 2€sinB+cosB)+C
(E) %e“(sin@—cose)-i- C

%(ﬁ—1)2+c



62.

63.

64.

65.

66.

67.

f (I-=1Inr)” e
t

(A) %(1 —Inti +C

Int’

(D) Int—In*r+ +C

fu sec’ u du =

(A) utanu + Injcosu|+ C
(D)  wutanu —Infsinu|+ C

2x + E -

4 4 x°
(A) In(x*+4)+C (B)

5 1 =150

(D) In(x +4)+Etan 5+C (E)
f 1—x s

V1-x? )
A). ¥l=2F =€ (B)

(€) %ln Jl=5* +€

B) Inf-2lnt+l*r+C  (C) =20-InH+C
= 3
€ sl :1;”) +C

5

(B) % tanu+C  (C)

(E) wusecu —Infsecu + tanu|+ C

In (x> +4) + tan™ % +c (©

none of these

sin'x + C

M) sin'x+ VJl-x* +C

(E) sin"x+ 2lnvl-» +C

2

J' 2x -1
Vax—4xr T

(A) 4lnvd4x—-4x* +C
() %\f4x~4x3 +C

(E) —%'\Ml-x —-4x* + C

tan' e*+ C (B)

+C

B) sin'(l-2x)+C

(D) —%ln(4x -4x*)+C

e'~In(l+e)+C () e —x+Infl+e’|+C

(E) none of these

1
Esecu tanu+ C

ltan"{gi-kC
2 2
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CHALLENGE

CHALLENGE

CHALLENGE
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CHALLENGE

68.

69.

70.

71.

72.

13

cos 0 5
1 +sin% @ 0
(A) secOtanB+C (B) sin®-cscb+C (C)
1
(Gin0)+C B -———
(D) tan” (sin ©) + (E) (+ 52 0)
farc tan x dx =
(A) arctanx+C
(B) xarctanx—In(1+x%)+C
(C) xarctanx+In(l +x°)+C
1
(D) xarctanx+ Eln(l+x2)+C
(E) xarctanx - %ln(l+x1)+C
dx o
{=ef
(A) -hfl-¢|+Cc  ®) x-hjl-€&+C (O
D) e*Infl+e|+C (E) none of these
@=y .
f T AT
(A) é(z —yyy+C
®) 2{y-2y* 4oyt 4C
(C) Inpl-y+2y*+C
2 T
gl 2 IR R o/
D) 2y 3 107
(E) none of these
jez " dy =
k) k) l
(A) %e HC B) &4+ (C) Eu-“ 4400
(D) _Z_e'lhm 4t C (E) el+21nu + C
u

S
f)'(l+lny3) =
|
R TR
(I+Iny’)

(A) %1n|l +Iny’|+C (B)

(©) ln1y|+%1n|lny|+C D) tan”(n]y)+C

In(1+sin’0)+ C

et
(l_e,t).

none of these

(E)



74.

o

76.

Tl

78.

79,

80.

Antidifferentiation

J-(tan9~l)2d9:

(A) secO+0+2Inlcosd|+ C (B) tan+2lIn|cos6|+ C

(C) tan©-2sec’6+C (D) secO+0-tan’0+C
(E) tan®-—2In|cos6|+ C

J‘ df LI
1+sin6

(A) secO-tan0+C  (B) In(l+sin0)+C
(C) Injsec® +tan 6|+ C (D) O+InfcscO - cotB)+ C
(E) none of these

A particle starting at rest at = 0 moves along a line so that its acceleration at time ¢
is 12t ft/sec’. How much distance does the particle cover during the first 3 sec?

(A) 16ft B) 32ft (C) 48ft (D) 54ft (E) 108 ft

The equation of the curve whose slope at point (x, y) is x> — 2 and which contains
the point (1, =3) is

(A) y=%x3—2x (B) y=2x-1 (© y=%x3~%
| 4
(D) y=§x —2x—§ (E) 3y=x-10

A particle moves along a line with acceleration 2 + 67 at time r. When ¢ = 0, its
velocity equals 3 and it is at position s = 2. When 7 = 1, it is at position § =

(A) 2 B) 5 (C) o6 (D) 7 (E) 8

Find the acceleration (in ft/sec’) needed to bring a particle moving with a velocity
of 75 ft/sec to a stop in 5 sec.

(A) -3 (B) -6 (C) -15 (D) -25 (E) -30

.t'z
J‘.\':—ldx=
(A) x+%1n"‘:i+c B) Inlx-1+C  (C) x+tan'x+C
X
@ xeghPec @ 1+omfrlc
Xo— e
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242 AP Calculus

Answer Key

1. C 17. E 33. A 49. D
2. E 18. D 34. D 50. A
3. A 19. A 35. E 51. C
4. D 20. D 36. C 52. E
5. E 21. E 37. E 53. B
6. B 22. E 38. A 54. B
7. A 23. B 39. C 55. B
8. E 24. C 40. B 56. D
9. D 25. A 41. E 57. E
10. A 26. A 42. D 58. A
1. D 27. E 43. A 59. C
12. C 28. B 4. B 60. D
13. B 29. D 45. C 61. C
4. C 30. C 46. B 62. E
15. B 31. B 47. C 63. A
16. A 32. E 4. C 64. D

Answers Explained

All the references in parentheses below are to the basic integration formulas on pages
215 and 216. In general, if u is a function of x, then du = u'(x) dx.

1'

2.

©
(E)

(A)

D)

(E)

B)

Use, first, formula (2), then (3), replacing u by x.

Hint: Expand. [ (¢~ 1+ -L7) dx= %’—x—%w.

By formula (3), withu=4-2randn = 3.,

_an3/2
jde = —% fJ4—2z-(-2d:)=-lul—+c.

2 32
Rewrite: - = [(2 - 3x)%(-3 )
3

Rewrite:

[ @y-32ya-3ndy =2 [ @y- 3" -6ndy.

Use (3).
Rewrite:
l -2 _1 1 —_1\2
3] @x-Drde=2oo [@x-17 24x
. . 1
Using (3) yields s T C.

65.
66.
67.
68.
69,
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

>O0U0U0UmmErA0Dwmowmo



10.

11.

12,

13.

14.

15.

16.

17.

18.

19.
20.

21.

22,

(A)

(E)

(D)

A)

D)

©

(B)

©

(B)

(A)

(E)

D)

(A)
D)

(E)

(E)

Antidifferentiation

- . 1 3du
This is equivalent to 3 2 f Tra, 3u.Use ).

Rewrite as % [@r -1y 4t dr. Use (3).
Use (5) with u = 3x; du = 3 dx: % [cos (30)(3 dx)

- — .1 8xdx
Use (4). If u= 1+ 4x%, du = 8x dx: ) 1ras

=9y =2 de L [—2dx _
Use (18). Let u = 2x; then du = 2 dx: 2 vy

Rewrite as % [+ 40y . Bx dn). Use (3) with n = -2.

Rewrite as ¢ [(1+4x)". 8x dx). Use (3) with n = -1

Note carefully the differences in the integrands in Questions 10-13.

Ly
y
Use (17); rewrite as f 2

)
l_(z)
Rewrite as —% [ =yr=. 2y dy). Use 3).

Compare the integrands in Questions 14 and 15, noting the difference.

Divide to obtain f(l + % . .l.)dx. Use (2), (3), and (4). Remember that
X

fkdx=kx+theneverk;éO.

=20 o e 12 8), _x 8
f—zdx—f(x 6+2-)dr=2 —6x+ 12+ & .

X
(Note the Binomial Theorem on page 673 with n = 3 to expand (x — 2).)

The integral is equivalent to f (t -2+ %) dt. Integrate term by term.
Integrate term by term.

Division yields

1_1 - 1 L

f(x————z)dx— xdx—f;dx—f 5 dx.
. 1

Use formula (4) withu=1- +y =1-y" Thendu = —m dy. Note that

the integral can be written as —2 f “—_IE [- 2—‘1/—;) dy.

Rewrite as — % f (4 - 9u?)"*(~18u du) and use formula (3).
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244 AP Calculus
23. (B) The integral is equal to -;- fsin 20 d6. Use formula (6) with u = 20; du =2 do.

- N B |
24. (C)  Use formula (6) withu = x ;du= > T dn2 f sin (&)(ﬂ?dx)
25. (A)  Use formula (5) with u=4r% du=8¢dr, 3 [cos (4r)(81 o)

26. (A) Using the Half-Angle Formula (23) on page 675 with o = 2x yields
J' (l + lcos 4x) dx.
2 2 :

27. (E) Use formula (6): % f sin 20 (2 d0). (See #23)

28. (B) Integrate by parts (page 224). Let u = x and dv = cos x dx. Then du = dx and
v = sin x. The given integral equals x sin x - f sin x dx.

1
cos? 3u

29. (D) Replace by sec? 3u; then use formula (95: %fsec2 3u (3 du)

30. (O Rewrite using # = 1 + sin x and du = cos x dx as f (1 + sin x)"*(cos x dx).
Use formula (3).
31. (B) The integral is equivalent to fcsc(e —~ 1) cot(® — 1) dB. Use formula (12).

32. (B) Useformula(13) withu= =;du= 3dr:2 [sec %(-;—dt)

N -

33. (A) Replace sin 2x by 2 sin x cos x; then the integral is equivalent t6

—2sinxcosx
N L E IR Y
1+ cos® x

where u = 1 + cos? x and du = -2 sin x cos x dx. Use formula (3).

34. (D) Rewriting in terms of sines and cosines yields

[ i dr =~ [ cos™ x(sinx) dx=—(—l)c0s'3”'x+c.
cos”’? x 3

35. (E) Use formula (7).

1

36. (O) Replace T

by csc? 2x and use formula (10): % f csc? 2x (2 dx)
37. (E) Let u = tan™ y; then integrate f u du. The correct answer is
% (tan™' y)* + C.

38. A) Replacing sin 20 by 2 sin 0 cos 0 yields
[25in @ cos* 8 d6 = —2 [(cos 0)*(-sin 6 46) =~ cos’ 6.+ C.



39.

40.

41.
42.

43.

45.

46.

47,

48.
49.

50.

S1.

52.

53.

54.

©

(B)

(E)
D)

A)
B)

©
(B)
©

©
D)

A

©

(E)

(B)

(B)

1 (2sin2rdr _

1
> ) I cosas Eln]l cos2t|+C.

Rewrite as % f cot 2u (2du) and use formula (8).

Use formula (4) with u=e* - 1; du = ¢* dx.
Use partial fractions; find A and B such that
x-1 A B

x(x=2) T x x-2°

Thenx-1=A(x-2) + Bx.

Setx=0:-1=-24 and A = %

Setx=2:1=2Band B= %

So the given integral equals
f 1, 1 dx=lln|x|+lln|x—2|+C
2x  2(x-2) 2 2

= %lnlx(x -2)|+C.

1
Use formula (15) with u = x% du = 2x dx; 5 [e?(2x d).
Use formula (15) with u = sin 0; du = cos 0 d0.

1
Use formula (6) with u = €%; du = 2¢* d6; 2 f sin €® (2e* dB).
. 1 |
Use formula (15) with u = Vx =x?du= —~ dx.
2Jx
Usg the Parts Formula. Let u = x, dv = e™dx; du = dx, v = —e™*. Then,
—xe* + f e*dx=—-xe*—e*+C.

See Example 44, page 225.

The integral is of the form % ; use (4).

du

o Use formula (18), with u =e*, du =
u

The integral has the form f
e dx.

Let u =In v; then du = %‘i . Use formula (3) for f In v( % dv).
1
Hint: In V/x = %ln x; the integral is % f (In x)(; dx)

. 4
Use parts, letting # = In x and dv = x* dx. Then du = %dx and v = %. The

integral equals ’;—4111 x- % xdx.

Use parts, letting # = In 1| and dv = dx. Then du = %d’q and v = 1. The
integral equals 1 Inn — fdn

Antidifferentiation 245
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55.
56.

57.

58.

59.

60.

61.
62.

63.

65.

66.

67.

68.

69.

(B)
(D)

(E)

(A)

©

(D)

©
(E)

(A)

(D)

D)

(E)

B)

- (D)

(E)

Rewrite In x* as 3 In x, and use the method of Answer 54.

Use parts, letting # =In y and dv =y? dy. Then du = % dyandv= —-;T.The

(20

1
Yy
Inv

Parts Formula yields =2 + f
y

The integral has the form f du ,where u =Inv:
u

By long division, the integrand is equivalent to 1 — 2

y+1’

f(x+‘{“;2+] = f 1+(f:_1)2 ; use formula (18) with u = x + 1.

Multiply to get f (x= x )dx.

See Example 45, page 225. Replace x by 6.
The integral equals — f (1-In#? (— % dt) ; it is equivalent to — f u* du, where
u=1-Int.

Replace u by x in the given integral to avoid confusion in applying the
Parts Formula. To integrate fx sec? x dx, let the variable u in the Parts
Formula be x, and let dv be sec? x dx. Then du = dx and v = tan x, so

fxsec’xdx=xtanx—ftanxdx

=xtanx+In [cosx| + C.

The integral is equivalent to f 2 dx + f ! _ 4x. Use formula (4) on

4+ x? 4+ x?
the first integral and (18) on the second.

1 X
The integral is equivalent to f \/i?x—z dx - J. \/1_:? dx.
Use formula (17) on the first integral. Rewrite the second integral as

_% (1 -x )_% (=2x) dx, and use (3).

_1
Rewrite: —% j' (4x — 4x) 2 (4 - 8x) dx.

Hint: Divide, getting J‘[e‘ -« ]dx

1+e*

du
1+u?

Letting u = sin 0 yields the integral f Use formula (18).

Use integration by parts, letting # = arctan x and dv = dx. Then

du = dx > and v=1x.
1+x
The Parts Formula yields
x dx

xarctanx—f or X arctan x — —;—ln(1+x’)+C.

1+ x2



70.

71.
72.

73.

74.

75.

76.

71.

78.

79.

80.

(B)

(D)
©

(A)
(B)

(E)

1)

D)

)

©

(A)

Antidifferentiation

Hint: Note that

1 1-¢e"+¢* e
= =1+
1-¢€" 1-e

X

X x

l1-¢

Or multiply the integrand by ¢, recognizing that the correct answer is
e~*

e —1|.

equivalent to —In

Hint: Expand the numerator and divide. Then integrate term by term.

Hint: Observe that *"* = 12,

2
— 2 . 1 y
Letu=1+Iny =1+2In|y|; integrate > IITEEI
Hint: Expand and note that

f(tan29—2tan6+ 1)dé = fseczede—Z ftanGdO.

Use formulas (9) and (7).
Multiply by ; = :’:g . The correct answer is tan 8 —sec 0 + C.
—S1

Note the initial conditions: when =0, v =0 and s = 0. Integrate twice:
v==6and s =2 Letr=3.

Sincey’' =x*-2,y= %x’ — 2x + C. Replacing x by 1 and y by -3 yields

C= -

4
3

Whent=0,v=3ands=2, so
v=2t+3+3 and S=P+£+3t+2.
Letz=1.

Let & = a; then
dt
v=at+C. *)
Since v =75 when t = 0, therefore C =75. Then (*) becomes

v=at+75
SO
O=ar+75 and a=-15.

1

x2 -~

Divide to obtain f ( 1+ )dx. Use partial fractions to get

111
=1 2x-1 2(x+1)°
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