Exercise B. Indefinite Integrals

Find the indefinite integrals by inspection using the differentiation table, the
integration table, and the basic properties of integrals.

B1. /x5d:c Ans: 29/6 + C
B2. /53:4 dz Ans: 2°+C
B3. /(3 + 3vz)dx Ans: 3z 42232 + C
B4. /%dx Ans: —1/(22%) + C
B5. /(2+x3)dx Ans: 2z +2'/4+C
B6. /(3—x+2x2)dx Ans: 3z —2%/2+22°/3+ C
B7. /(1—|—x—|—x2—|—~~~+x”_1)dx Ans: v +2%/2+2%/3+ -+ 2" /n+ C
B8. /(3 —cosz + 37%) dx Ans: 3z —sinz +2° + C
B9. /(5602 x+5sinz)de Ans: tanx —5cosz + C
B10. /(3:—1—1/3:) dx Ans: 2*/2 +Inlz|+ C
B11. /(205023:—3/3:) dz Ans: —2cotz —3In|z|+C
B12. /(2696 —3/2?%)dx Ans: 2¢* +3/z+C
B13. / 2 dz Ans: 2sin"'(z/2) + C
Vi—o
B14. / 5 —f:cQ dx Ans: 2tan”'(z/3) + C
B15. /(23: +3)* dz Ans: 2z +3)*4+C
B16. /005(2:1: +3)dx Ans: 1sin(2z+3)+C
B17. /egm dz Ans: 3e** 4+ C
B18. /sec(Qx —3)tan(2z — 3) dz Ans: 1sec(2z —3)+C
B19. /5602(2:1: +3)dx Ans:itan(2z 4 3) + C



B20. /sec(Qx) dz

B21. / ! dx
5 —3x

B22. /tan(5:c +3)dx

2
B23. / S

3+ 22
B24. /,Coidx
sinx + 3
2
B25. /Qf dz
e —5

Substitution

B26. /QCosgzcsinxdx

Bar. [l

sin® x

B28. /x(x2 +2)* dx

xdx
B29. —_—
| oo

B30. /x3(x4 +1)°dz

1
B31. / L
e

B32. / de
rlnzx
1

tan—
B33. /an L g
1+ 22

B34. /cosxexp(sin x)dx

B35. /(33: +2)0dx
B36. / 2 (2* +1)" dz
B37. /x(:c +1)* dx

B38. /x\/Q:c + 3dx

B-2

Ans: 11In|sec(2z) + tan(2z)| + C
Ans: —iIn|s —3z|+C

Ans: £In|sec(5z + 3)[+ C

Ans: In|2* + 3|+ C

Ans: In|sinz + 3|+ C

Ans: 1lnje** — 5|+ C

Ans: —% cos’z 4+ C
Ans: —1/(2sin’z) + C

Ans: (2 +2)'+C

—1
Ans; ———
ns 2(x2+2)+0

Ans: L(z*+1)°+C
Ans: {(Inz)*+C
Ans: Inlnz +C

Ans: L(tan'z)* + C

Ans: exp(sinz) + C

Ans: 3z +2)"" +C

(> + D)2 @+
2(n+2) 2(n+1)

Ans: +C
Ans: g-(2+ 1) — g(z + 1)+ C

Ans: &2z +3)%% — L (20 + 3)¥2 4+ C



Products of sines and cosines

B39. /QCosxsinxdx

B40.
B41.
B42.
B43.
B44.
B45.
B46.
BA47.

B48.

Integration by parts
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2sin 3x cos 2x dz

14 cos 3z cos 4z dx

8sin 3x sin x dx
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4cos® zdx

3sin? x cos z dz

3sin z cos® z dz

32sin? z cos® z dx

12sin® z dz

B49. / zsin 3x dz

B50.

B51.

B52.

B53.

B54.

B55.

B56.
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x cos br dx,
rlnxdx
re*® dx
In(3z) dx
VvV lnzdr
?Inzdz

tan~' z dx

(b#0)

(x > 0)

Ans: sin?z + C

Ans: —% cosbr —cosx + C
Ans: sin7x + 7sinz + C
Ans: —sindx + 2sin 2z + C
Ans: 2 —sin2x + C

Ans: 2z +sin2x + C

Ans: sin®z + C

Ans: —cos®z + C

Ans: 4x — sindx + C

Ans: —9cosx + cos3z + C

rcos3x  sin3z

Ans: — C
ns 3 + 9 +
rsinbxr  cosbx
Ans: C
ns b + 02 +
2?lnz 22
Ans: ——4+C
ns 5 1 +

Ans: e* (22 —1)/4+C
Ans: zIn(3z) — 2+ C
Ans: 22%2(3Inz —2) + C
Ans: 2°(3Inz —1)/9+C

Ans: ztan™'z — 1In(1 +2%) + C



B57. / sin'x dz

Rational functions

2
B58. / dx
2 —1

B59. / oz +3 dx

2 -9
11
B60. /hdx
1
B61. /#J;de
_1
B62. /(;_de
2
B63. / = 1)36(33 — oy dz

B64.

/ 32% — 8x + 13
x

(x4 3)(x —1)?

2
B65. —d
/x(xZ—i- 1) .
3 —dx
B66. ——d
/(:c2—|—1)2 v

Reduction formulae.

Ans: zsin 'z +vV1—224+C

Ans: In|z — 1| —Injz + 1|+ C
Ans: 2In|z + 3|+ 3ln|z 3|+ C
Ans: 3lnjz + 4| —2In|z — 1|+ C
Ans: 3lnjzr — 2| —2In|z — 1|+ C
Ans: In|z — 4| -3/(z —4)+C
Ans: Injz — 1| —4/(x —=2)+ C
Ans: 4dln|z 4+ 3| —Injz -1 -2/(z—-1)+C
Ans: In[z*/(z* +1)]+C
)

1
Ans: —In(z? +1) + ————
ns 2n(3:—|— >+2(x2+1)+0

B67. Let J, = /x”em dx. Show that J, = 2"e* —n J,_1 forn =1,2,3,.... Find Jy and
hence J; and Jo. Ans: Jo=e"+C, Jy = (x — 1)e* + O, Jo = (2% — 22+ 2)e” + C

B68. Let J, = /(ln:c)” dz. Show that J, = z(lnz)” —nJ,_; for n = 1,2,3,.... Hence

find JQ.

Ans: Jp = z(Iln’z —2Inz +2) + C

B69. Let J, = /cos”xdx. Show that n.J, = cos" 'xsinz + (n — 1)J, o for n =
2,3,4,.... Find Jy and Jp, and hence deduce that

2Jy =coszsinz +x+ C and 3J; =cos?xsinz + 2sinz + C.

B70. Let J, = /tan”xdx. Show that J, = (tan" ' z)/(n — 1) — J,_o forn =2,3.4,.. ..
Deduce that Jo = tanz — 2 + C and J3 = (tan®x)/2 + In| cos | + C.

dx 1 x
B71. Let J, = | ————. Show that J,.1 = —|2n — 1)J, + —————| fi =
e /<x2 Y ow that Juy1 = o (2n —1)J, + @) or n
T 3T

1,2,3,.... Deduce that J; =

3
+ tan 'z + C.
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