372 Chapter 6 / Integration

'FOCUS ON CONCEPTS

7. Explain the connection between the chain rule for differ-
entiation and the method of u-substitution for integration.

8. Explain how the substitution u = ax + b helps to per-
form an integration in which the integrand is f(ax + b),
where f(x) is an easy to integrate function.

9-50 Evaluate the mtegrals usmg appropnate substltunons‘

/ (4x — 3)° dx 10. / x3m dx
11. f sin7x dx 12. f cos g dx
13. f sec4x tan4x dx 14. f sec® Sx dx
15. / e* dx 16. [ &
2x

17.

/ dx 18, f dx
/1 4x2 1+ 16x2

19. f VI + 124t 20. / :/—-_fzzdx
4 — 5x

6 x2 + 1
21. / —dx 22. dx
(1-2x)3 /x3+3x
X sin(1/x)
23. e ] 24, d
f Gxt2p / 2
25. / SI0X cos x dx 26. ‘/-x3e"4 dx
X —X
27. '/‘xze_u3 dx 28. / ete” dx
eX — e"‘X
et t
29. d 30. ———dt
f T+ex " / T
. 5 2
31 f sin( 2/ %) dx s2. [CW
X . \/—-—
33. / cos* 3¢ sin 3t dt ' 34. / cos 2¢ sin” 2t dt
46
35. 2(:%) d 36. f ST e
/xm (%) dx (1+ 2sin46)?
37. / cos46+/2 —sin460 d9 38. f tan’ 5x sec? 5x dx
19 sec? x dx 40 / siné 46
VT —anx " J cos2f+1

41. / sec? 2x tan 2x dx 42. / [sin(sin 8)] cos @ dO

d
b [& 1. / o dx

e*

‘55(3)/‘/_._

dx eVl
45, f —_— ——=dy
ﬁe(zﬁ) 2y +1
47. / J_Ty__;—ldz\ 48. fx«/4 —xdx
y

49, f sin®20 46

50. / sec* 36 do [Hint: Apply a trigonometric identity.}

! 51-54 Evaluate each integral by first modifying the form of ’
| the integrand and then making an appropriate substitution, if

‘ needed
52. f e*n ¥ dx
53. /[In(e“)—}—ln(e_x)]dx 54, /cotxdx

tl
51/+

\ 55-56 Evaluate the integrals with the aid of Formulas (5),
(6) and (7) 5

dx
()f5+ _ (c-)fx——-~__~xz_7r

dy
56. (a) f —dx (b) / _4_x2_ / T

57-59 Evaluate the integrals assuming that n is a positive 1
| 1nteger and b # 0. ,

57. /(a + bx)" dx 58. f Va + bxdx

59, / sin"(a + bx) cos(a + bx) dx

60. Use a CAS to check the answers you obtained in Exercises

57-59. If the answer produced by the CAS does not match
yours, show that the two answers are equivalent. [Sugges-
tion: Mathematica users may find it helpful to apply the
Simplify command to the answer.]

FOCUS ON CONCEPTS

61. (a) Evaluate the integral | sin x cos x dx by two meth-
ods: first by letting u = sin x, and then by letting
U = COSX.
(b) Explain why the two apparently different answers
obtained in part (a) are really equivalent.
62. (2) Evaluate the integral [(5x — 1)2dx by two meth-
ods: first square and integrate, then let u = 5x — 1.
(b) Explain why the two apparently different answers
obtained in part (a) are really equivalent.




P Exercise Set 6.3 (Page 371)
=%+ 1 cos* x

1. (a)T+C (b) — 4 +C

(©—2cos JX+C (@ 3VET+5+C
3@ —jeot?x+C (b) 1 +sinn+C
©Lsin2x+C (@ 3 tan(x?) +C
5. @nllnx|+C (b)—%e“5x+c
(@) —3In(l+cos36) +C (Dln(l+e)+C
Y. %6(4X—3)‘0+C . —%cos?x—*—C 13. %sec4x+C
A5 de 4 17 fsinTt@o e 190 F02 1224 C

3 1 .
2, ——— 2 C 23 e+ C 25, &4 C
+ S et

2(1 — 2x)?

27. —Le=2® £ ¢ 29 tan~le* +C 3L Lcos(5/x)+C
61 1 5

3B -5 cos’3t+C 35 3 tan(x?) + C 37. —~1(@2~sin46)2 +C
3. sin"(tanx) +C 41 é sec?2x +C 43, —e™F 4+ C
45 —eE e 47 Lay+ 2 - tey+ iy
49. —Lcos20+ Lcos®20 +C 51 t+jtj+C
53, [[n(e") +In(e™)ldx =C
55. @sin~! (3x) +C () ptan”! (%) +C

1
(© 77? sec™! (—5,_—7;) +C
1 (a+bx)"*+!

1

57, —— 59, — 1 G 4 bx) + C

NN B @heo

61. (a) Lsin?x+ Cy; —4 cos? x + C;  (b) They differ by a constant.
2 158 1 13

63. E(S"*‘)M'Tg 65. y= =3¢ + =

67. @Vx*+14+C 69. F(x)=2Gx+ 12+

Loss
A7, 5@(%( +C

36, l + C.
24 (1425 46)

39. L tan'sx) + C
A0

42. »(Los(sm 9) + C




CALCULUS HANDOUT

Integration of Exponential, Logarithmic & Inverse Trig Functions

1. J.eSi"x cosxdx

2. [o s
1

3 1o
4. J‘xze"z"'3 dx

e +e
5. Je“——e”" dx
6. 4

xIn x\/(ln)c)2 -1
7 J.x-zs"zdx
8. | —elTa’x

10. jx3x_2_4dx

11. fn“"" cosxdx

1
| I/ R ——/
J',\'\/9x2 -1 ’

13.j LN
xlnx

X

14. | y fe?_

dx

15.J' sin360 4o
1+ cos36

1
16. | —me
J.\/9—4x?‘ )

Evaluate each integral by first modifying the
form of the integrand and then making an
appropriate substitution, if needed.

17. jf;—ldr

18. j ™ dy

19. J[ln(e“')Jrln(e“"')] dx

20. Jcotx dx




1_ esin.\' +C
|
2. -—.6-‘+C
In6

3. Lantdx+c
4

4, “1‘6*2"'3+C
6
5. Inje"-e™|+C

6. 4sec™ (ln x) +C

.25.\~2 +C
10In2

8. —e " +C

ANSWERS

1

_____,_n.sinx +C
Inz

11.

12. sec™ (3x) +C

13. Infinx|+C

14-—l'tan~l e_ +C
2 2

15. —%lnf1+cos39|+c

16. Lsin| 2x |+
2 3

17. t+Int+C

3

18. 2 +C
3

19.C

20. lnlsinxl+c




