PROBLEMS

14 - INDEFINITE_INTEGRATION

(Answers at the end of all problems)

Integrate the following functions with respect to x:
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4 2 6 4
1 X" + 2 X
(1) X +x + (2) = (3) —
X2 + 1 x° +1 x< +1
2 1 5 sin x e?X . 1
(4) |[1og 1| - x2 2 (5) 1- sinx (6) —
97 X e“* +1
1 1 1
(7) 2 .2 (8) 2 2 2 .02 (9) 1+ tanx
cos™ x sin” X a“cos“ x + b“ sin“ x + tanx
L x2 -1 sin x cos x
(10) ——— (11) (12) . .
xV1 - x3 x4 +1 3sin“x - 4cos” x
(13) V1 + cos 2x (14) x tan =1 x? __sinx
(/2 < x <m) 1+ x4 (15) 1+ sinx
(0< x<m)
(16) V1= sin2x .
(-T/4 < x < T/4) (17) +/sinx sin 2x (18) cot " x
19 cos® x (20) 1 (21) sin ?x cos *x
(19) sin? x sin(x=a)sin(x=b)
1
X 23 ! AP
(22) 1-x3 (23) 5+ 4cosx + 3sinx X2 - x3
- cos X 5 - x
(25) - X | e
1+ x (26) ,1'COSX (27) x
(0<x<m)
1
(28) L2 3x + 1
3 1 (29) sin “x cos 2x (30) X

2x%2 + x + 1
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PROBLEMS
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( Answers at the end of all problems)

1

1

N) —fF—— 32 V25 - x2

(31) X/X4_a4 (32) J(x=1)(4-x) (33)—)(2
1 ,

(34) 4 /2ax-x2 (35) cos xsin“ 2x (36) 3x + 1

V8- 2x - x?

(0 < x < 2a)
2_3 —
(37) x“e™ (38) (3x = 1)(x *+ 2) (39) 5%e2
2
2
(40) 2 + 1 (41) xsinx cos 3x (42) xJ;;;ti:_
(43) sin "1 X (44) I S
= CcOoSs
1.+ x2 X + Jx =1 (45) —
(x<0)
’ 2
X X
- . ; ag) X1 o
22 (47) 3 (48) ¢
(1+ x%) (x2 - a2)2 o
(x >0,a>0)
: -
(49) S (50) x2tan"'x (51) xsin’x
sin X

(52) x sec 2x tan x

(53) e~ X sin?2x
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(54)
x4 -1
(55) 2*cos 2x (56) sec*x (57) x2
(x® - 1)(x3 + 4)
(58) e **sin 3x sin x (59) sec3x X

(60)

(3x2 + 2)(x - 2)
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( Answers at the end of all problems)
x3 1 1
(61) (62) (63)

(x2 +2)(x% +5)

6e2* + 5e* 4 1

(x = 1)(x% + 4)

cos™'Jx - sin”1Vx

cos1Vx + sin"\Wx

(64)

VJsinx

COS X

(65)

(66) x2cos (logx)

2

(67) X 68 x“+ 4x - 1 69 X
(x2 + a?)(x? + b?) (68) x3 - x {2 (x2 + 1)(x% +2)
(70) V1= sinx ", (71) L (72) Sihx
(;+cosnx/2) x(x3 +1) sin4x
<X <
(73) 1 (74) 1 (75) +/ tanx

cosx (1 + 2sinx)

sinx + sin2x

(76)

x4+ x%2 +1

x2 £+ x+1

(77)

(78) (1+ x)J1- x

(79) sinxcos x (sin2x +

(80) sinx + cosx a2 - x2
cos 2X) Jsin2x (81) x 5 5
a“+ x
tanx 1 1
(82) —=—= (83) (84)
/3+4tan2x . . 3 (2x+1)V4x +3
(eX + e™)2
1+ x2 1 1
85 (86) ————— (87)
(85) o (1+x) /1 - x2 cos 2x + 3sin?x
(88) 6x +7 (89) sin *3x cos ? 3x (90) Jsecx +1
J(x=5)(x-4) O<x<m, x#n/2
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( Answers at the end of all problems)

1

(91) a2 - p2cos?x
(a>Db)

(92) Jtanx + +cotx

(93) tanx

1+ tanx + tan®x

(94)

1
(1+ x)v1+ 2x - x?2

(95)

X
(x2+ 4)\/x2+1

2
(96) x< +1
x4+ 7x% +1

1

sinx + cosx

97 99) - °°%
(97) N (98) + cotx (99) 9 + 16 sin2x
(100) 1 101) Ade* +6e”* (102) Ja - Jx
sec X + cosec X ( ) 96 - 4o X 1- Jax
=1
(103) — ! (104) — 1 (105) tan™"Vx
X(Xn +1) SinX + sSecX
X
(106) 1“/;1 (107) ———— (108) sinvx
1+xZ
110 1
(109 ) tanx tan2x tan 3x ( ) 304 g (111) xsin®x
[ x 113 x(x +1)(x +2) a+ x
(112) tan p—— ( ) (X 1 3)(x+4)(x + 5) (114)
3 2 n= 2
(115) tanx + tan”x (116) X (117) X
1 + tan3x (x sinx + cosx)2 1-x
(118) — 119) sin"! | X (120) !
x2(1+ x2)2 ( ) sin a+ x 5 - 2cosx - 243 sinx

—— ™
{;_—:\d_.—__ P
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( Answers at the end of all problems)
i = 3 + 2tanx
(121) (Sin(x-3a) (122) >+ 2tanx 58 1-Jx
sin(x + a) 4 + 3tanx 1+ Jx
1 - .

(124) (125) | X~ @& (126) —> X

\/sin3xsin(x+oc) p-x 4 + cos?x

1 x7

(127) = (128) loglogx + (129)

1 + tan®x (log x )? x12 .
(130) (132)

i 1 i (131) cot™(1- x + x?) sin® x
(sinx = 2cosx)(2sinx + cosx) 1+ coszx)\/1 + cos2x + cos®x
(133) x(tan""x)?2 (134) ! (135) x?
#(x_1)3(x+2)5 (x = 1)(x - 2)(x - 3)

(136) sinx = cosx (137)\/c052x

(sinx + cosx)\/sinx cosx + sin®x cos?x sinx

Answers
(Add constant C to all answers)

Answer: Answer: Answer:

3 5 3 3
[1] x3 * tan X [2] X5 -x3 + x + tan""x [3] - x + tan" T x
Answer: Answer: Answer:

41 sin"? X
[4] log 2

[5] sec x + tan x - x

[6] log (e + ™)
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( Answers at the end of all problems)
Answer: Answer: Answer:
X 1 .
[7] tanx - cotx [8] ibtanq[gtanx} [9] E+5|09|C°SX+SINX|
a a
Answer: Answer: Answer:
| 3 2

[10] + log P2X" =1 1 111] —Iog|x V2x + 1 [12] —Llog |3sin? x - 4cos? x|

3 3 22 ‘xz +2x + 1‘ 14

1-x° +1

Answer: Answer: Answer:

[13] -+/2 sinx

[14] %(tan'1x2 )2

[15] -242 sin(% - 2) 2 e
2

. (‘rr, x)‘
an(— - —
8 4

Answer: Answer: Answer:
9
. 2 5 3
[16] sinx + cos Xx [17] M [18] -COt X cot x-cotx-x
5 5 3
Answer: Answer: Answer:
. [20] [21]
[19] = —— = sinx |sin (x-a)| 1 . . .
sinXx og —(12x = 3sin4x + 3sin2x - sin6x)
sin(a-b) |sin(x-b)| 192
Answer: Answer: Answer:
1 1 1 1
3 2 > > = =
[22] 2 in"1x2 [23] - [24] 2x2 - 3x3 + 6x5 - 6log(1+ x%)
3 tan— + 3
2
Answer: Answer: Answer:
[25] [26] [27] —
. =1 2 X X J5-x -5 V3 - X + 5
+V1- 2 log [tan—| + 2v/2 cos — 2y5 - x =5 log——
sin " X X \/_ g 2 \/_ ) 5 - x - \/E
Answer: Answer: Answer:
X = 2 sin2x X  sin4x 3 2 1 -14x+1
[29] - — - [30] — log|2x“ + x + 1| + tan
[28] 2.-— 4 4 16 4 27 J7
Answer: Answer: Answer:
, 2 o [x -1 25 - x2  _,x
[31] ——sec™ 1= [32] 2sin [33] - - sin” ' =
2a2 a2 3 X 5

i
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( Answers at the end of all problems)
Answer: Answer: Answer:
- 4 4 L= Xx *+1
[34] -l o - o [35] — sin3x - —sin®x [36] - 3V 8- 2x - x% - 2sin”" 3
a 3 5
Answer: Answer:
2 [38]
X 2x 2 | 3x
[37][—-—+—1e 6x + 5 49 6x *+ 5 |
3 9 27 X 3% - 1)(x + 2) - log| > 4 [(3x - 1)(x + 2
12 V3 -N(x*2) - o mleg = o= + J(3x - )(x +2)
Answer: Answer:
X a2x=1 1 o x2 -1 1 2. 2x +1
[B9] > [40] —tan™ + Iog|x2 J2x + 1
(log 5 + 2) 242 V2 x 42 |x +ﬁx+1|
Answer: Answer:
[41] [42]
sin 4x sin 2x + X cos 2x X cos 4x 3 3
- — - — - - 1 —_—
32 8 & 8 aTsin 1xaa+%(x-a)\/2ax- x?2 -E(Zax-xz)2
Answer: Answer:
2 -12Vx=1+1
-1, 1 2 [44] log [x + Vx = 1] - tan” ' -
[43] xtan™'x 2Iog(1 + X)) ‘ 3 73
Answer: Answer:
~ 1 1
[45] - z{xtan x - logV 1+ xz} [46] = - P
7(1+x%)2  5(14x2)2
Answer: Answer: Answer:
[47] log |x + V x2 - a2 X [48] e* {x - 1} [49] x + sin2x + Sm4X
2 2 X +1
x° = a
Answer: Answer: Answer:
[50] [51] [52]
x3 . 4 1.2 2 2 ; 2
Z_tan™x - —[x? - log(1 + x?)] X~ xsin2x _ cos2x xsec’x _ tanx
3 6 4 4 8 2 2
Answer: Answer:
e 1 -1 54] Liogl X" - Jian
[53]- 1- cos(4x + tan " 4) [54] 29 Zan X
2 J17
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( Answers at the end of all problems)

Answer: Answer:

-1 27 1cos[Zx - tan"1_2 } tan3x
[55] 2 + log 2 [56] tanx +

log 2 V (log2)? + 4
Answer: Answer:

-1 2x 2x
[57] —|°9 3 1 a [58] (sin2x + cos2x) - (cos 4x +2sin4x)
Answer: Answer:

[59] l(secxtanx+|og|secx+tanx| [60] M Iog 3x2 +2‘ +—tan 1&
2 7 14 76 J2

Answer: Answer:

611 Stog(x? +5) - Jlog(x? +2) | [62] log| e* (3eX +1)72 (2e* +1)?]

Answer: Answer:

[63] [64]

1 - - - -
1Iog|x-1|-—|og(x2+4)-itan15 2x 1(cos1 x-sin1&)-3Vx-x2
5 10 10 2 T T
Answer: Answer:

1 1+ Jsinx -1 [ x3
65] —log————| - tan™ '+/sinx 66] —[3cos(lo sin (lo
[]291_m []10[ (logx) + sin(logx)]
Answer: Answer: Answer:

2 2 2

[67] 1 log| X+ b2 [68] log M [69] - tan"'x + v2tan™1 X

2(a? - b?) X + a (x +1) J2
Answer: Answer: Answer:

X 1 x3 |sinx - 1| _ 1 |«/Esmx - 1|

. 2 X [71] —log [72] — Iog

[70] - e 2 sec~ > 3 753 41 |sinx + 1| |«/§smx + 1|

Answer:

[73] -1Iog(1 + sinx) = %Iog(1 - sinx) + %Iog 1+ Zsinx|
2

i
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( Answers at the end of all problems)
Answer:
1 1 2
[74] Elog(1 - cosXx) + Elog(1 + cosXx) = glog 1+ 2cos x
Answer: Answer:
1 -1 tanx = 1 |tanx+1- \/Ztanx| = 2 2
[75] — tan [76] -2a(a - x)2 + Z(a - x)2
V2 v 2tanx |tanx+1+\/2tanx| 3
Answer: Answer: Answer:
3 5 .
3 2 el bt X  sindx cos 4x
X X 4 2 [791 = - o
77 - + X -—(1 - 2 ‘(1 - 2
[77] 3 2 [78] 3(1 X) +5(1 x) 4 16 16
Answer: Answer: Answer:
[80] sin™'(sinx - cosx) 1 4 4 2 -1 x? -1 2
! inx X [81] —| Va* - x* - a?cos —~ [82] tan™'y 3 + 4tan?x
a
Answer: Answer: Answer:
2 N -
[83] - [84] Liogl¥dx +3 - 1 [85] 3 sin"x - xV1 - x?
3ve 4+ 1 2 Vax + 3 + 1 2 2
Answer: Answer: Answer:
[86] 1-x [87] ﬁtan'1 (V2 tanx) [88]
1 9
X Gx/x2-9x+20+34logx-—+\/x2-9x+20‘
2
Answer: Answer: Answer:
. . 3
sin12 x sin™ 6x -
[89]% - - [90] 2sin 1[\/Esinﬂ [91] 1 tan™ 4 tanx
192 144 & /az - b2 a2 - p2
Answer: Answer: Answer

[92] 2 sin™(sinx - cosx)

2

[93] E

x-

73

-1| 2tanx + 1 1 . -4 V2x
] o a2

Answer:

[95] 1 tan™ x*+ 1
V3 '

Answer:

2 -
[96] 1 tan {X—‘I}
3 3x

Answer:

[97] % tan” 1[”\?52"}
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Answer:
[98] o1 tanq{cotx - 1} o1 Iog|c°tx - v2cotx + 1|
\/E \J2 cot x 2\/5 |cotx + v2cotx + 1|
Answer: Answer:
1 5+ 4(sinx - cosx)| | [100] Y(sinx - cosx) - ——Io tan[£+£}
[o9] m|°g|5 - 4(sinx = cosx ) | 1957} 2( ) 2./2 S 2 8
Answer: Answer:
[101] [102]
3x 35 2x 2 1 2
-+ 3a 09| 9e - 4 —3(1-a)|og‘1-\/ax‘+(a-2)(1-\/ax)+5(1-\/ax)
a2
Answer: Answer:
n H -
[103] 1Iog X [104] 1 Iog| V3 + (sinx cosx)| + tan™ (sinx + cosx)
n x" +1 243 |\/§ - (sinx - cosx)|
Answer: Answer:
A 2 g 21 1 1
[105] (x + 1)tan™'Vx - Vx [106] EX4 - X + §x4 - 4x2 +8x4 - 8log|x4 +1
Answer: Answer:
[107] x (tanx —secx) + log (1 + sinx) [108] 2[sin& - «/;cox\/;]

Answer: Answer:
[109] %Iog |sec 3x| - %Iog |sec 2x| - log|sec x | [110] X V1- x4

2
Answer: Answer:

3sinx 3xcosx xcos3x  sin3x 2x=a, . -1 /X 1 2

111 - - 12 -2 -
[111] . FER T 26 [112] ¢ 5 ) sin \/: 2\/ax X
Answer: Answer:

[113] x - 3log|x + 3| + 24log|x + 4| - 30log|x + 5|

[114] vax +x2 + alog‘\/; + VX + a‘
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Answer:
1 1 2 1 -q2tanx - 1
115] = —log|1 + tanx | + —Iog‘tan x = tanx + 1‘ + —tan —
[115] - 1iog |+ 1 = i
Answer: Answer: Answer:
sinx - X cosx n 1 3 -1 X
[116] _ 2 . 4 2 [118] = —=—tan X - —
cosX + X sinx [117] S X 2 2(1 + x?)
Answer: Answer:
-1 (X 2 T
[119] (x + a)tan \/: - Jax [120] Ztan™| 3tan| = - =
a 3 2 6
Answer: Answer:
[121] [122]
18 1 .
cosacos™ 122X | . sina log| sinx + Vsin?x - sin%a Xy —Iog|4cosx + 3 sinx
cosa 25 25
Answer: Answer:
[123] Vx = x2 - 2J1- x + cos™TJx [124] = 2(1 Jcosa + sino. cotx
sin
Answer: Answer:
- - 5 -1 2 tanx
125] - S X)(x-a) - (- a)sin? [B2X 126 £tan1 -
[125] - (B - x)( ) - (B-a) — | [126] 5 &
Answer: Answer:
X | \/_ + sin 2x|
127 -+ 128 logl
[ ] 2 |\/§-sm2x| [ ] xogog|x| Iogx
Answer: Answer:
4
[129] ilog‘x“ -1 v x* 4 1‘ ¢ ganmt| 21 [130] 1 og|_tANX = 2]
12 4.3 V3 5 |2tanx + 1
Answer: Answer:
2 _ =1 2 2
[131] xcot™' (1 - x +x2) +1Iog xT-2x+2) tan™ 1 (x - 1) [132] tan \/sec EEA
2 x< + 1
Answer' Answer:
-1 .2 4 |x =1
[133] (tan 1x)2 - xtan™'x + log|sec (tan” 'x) (tan x) [134] =
3 \x +2
Answer: Answer:

[135] x + %Iog|x - 1| - 8log|x - 2| + 22—7|og|x - 3|

[136] cosec ™" (1 + sin2x)

Answer:

1 - tan®x

1 - tan®x

|1+\j1-tan x|
‘1- V1 - tan x‘
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