SUPPLEMENTARY EXERCISES ON INDEFINITE INTEGRATION

Supplementary Exercises on Indefinite Integration

1. Determine each of the following indefinite integrals by dividing numerator of

the rational function by its denominator and separating the quotient in this

division:
(a) f:z:j—éldw (b) f2:1:ild$ (c) fij;ida:
(d) f%dx *(e) fa‘i";x dz () waH

2. Find the following integrals by separating a complete square:
® fx(x;_l) dx ® f m CNCH] 2—133;2 s
(d) j‘m dx (e) fﬁ dz

dzx

1
nJ :
V2 — 6z — 9z
3. Determine the following integrals by using trigonometric formulae to reduce

the integrands:

0 g ® o T

© [ ;E; s (@ [[ran’ (z) + tan* (x)] dz
@ [ 1+n((2))() s (6 [ sin(20)sin(52) s

(2) [ cos(z)cos(2¢)cos (3z) da m [ ir;—s(é)) dz

0 J @dw §) [ tan’ (x) da

0 [ sin (¢) da oGt
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4.

D.

6.

2.
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Determine the following by using integration by parts:

(a) fxsin(?x) dz (b) f?)“”x dz

(c) fxtanfl(x) dz *(d) fcos*1 (x) dz
o x sin”! \/;

(e) fl g;og( )dx (f) I# dz

(2) fg;2 1n(1+ q;) dz (h) fcos(ln(a:)) dx

*() f o+ dx 5) f 155_2 — dz

Determine the following integrals by method of substitution:

1 2 Jo .
a) | ——dx —dz c d =
()f1+\/x—+1d (b)f\/;d ()f\/;—i"/; o (u=te)

o g oI P
() * [ ﬁ da

Determine the following integrals by expressing them into partial fractions:
= e o
o oI

o S 0 e

Brief Solutions

. (a) :1:—41n‘x—i—4‘—|—0 (b) i[Qx—ln‘2$+1H+C (c) x—2tan_1(x)—l—0

(d) z + Inla? +1‘-|—C’ (e) bé[bx—aln‘a—{—bxu—l—c

3

() %—az + tan ™ (x)+C’

3z

V2
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1
b) ¢ ——1
(b) ¢~

T T — 2

5—x

(a) C —1In (c) %tanh‘1 +C

1—=x
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(@) ——=+¢ (e) In|2 + sin (22) + C
(f) % sinz())?)m)_ smi?x) ‘e (g) i 5111((36:5) El >—|—a:—|— s1n( 3:) L C
(h) 24/cos(a;> cos’ (:c) +C (i) tan( ) (I)

(1) tanTM— tan(m)+ z+C (k) C — cos(g:) =+ 2COZ (x) _ COS5<$>
2cot’ (x cot’ (x
1) ¢ - cot(x)+ 1;( >+ t5( )
1. 1 .,
. (a) Z[Sln(2x)—2xcos(2x)}—|—0 (b) o (3)3 [xln(B)—1]+C

() %[:ﬁ tan™! (z) — 2 + tan” (z)| + ' () zcos (o) ~N1—2? +C

(e) C—- m[ln —|—1] 2 \/_—\ll—xSiIfl (\/;) +C
g) %3[31n(1+x)—1]+§%2—:1:+1n\1+x\ +C

z +aa® + 2

a

a’ sinh™ +C

@) 3[reos(in(e)) +asinfin(a)] ¢ ) 3

1 sin™* (x) —l—2°

2

N —|—1—1n‘1+\/x—|—1H+C’

(b) %(g; —1)§ 5(c—1) +21(z 1) +35(1;—1)+35] +C

+C

)
- (a)

6 5 3 2 1 1 1 1
(c) x—f—gm’ﬁ —|—§:1:3 + 222 + 323 +62° +6In|2f —1

+C

Page 3|4



SUPPLEMENTARY EXERCISES ON INDEFINITE INTEGRATION

() %(e’” + 1)i 3" —4]+C

(e) %hﬁ (tan(a:)) +C

maﬁiﬁﬁyﬁﬁ+ﬁiig;+c

2
(g) C—
2sinh |2
a’le [“]—1
2 —1 22— Az +3
6. () In\=—=—=+C (b) In|%; e
z - —4zr+ 4
(©) g|o' —dr—2mp—i+C (@ 2jfa? + 1|+ |+ C
4 z+1 241
4
(e)x—+x3+3x2+10x+141n‘x—1‘— 4 _ 1 4 C
4 =1 gz -1
1 6
(f) —|4mfz+1|+——+5mlz—2| +C
3 z+1
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