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Integration Solutions Main Menu 46 Which of the following is an expression for |- ——=—x—o—dx?
8 '[\/ x*—6x+10
41 What is the value of J:xe_"de? (&) In{x=3-Vx'-6x+10) +c
@ 1= ‘ (B)' e-1 : B) In(x+3-Vx*—6x+10} +c

2e 2e

( )
fos-2557)

2e—1 ' 1-2e ©) 1n(x~3+\/x2—6x+10)+c
e < )

© ®)

42 What is the value of Eli b ?
e
. L . 1
47 Which of the following is an expression for j————u-—¢x?
(A) log,(1+e) ®B) 1 slsanexp e ‘[\/7~6x—x2
1 _
(©) log, (+e), D) log,<-2 (A) sin™ (ﬁJ +c ®) sin [x—*i) +e
2 2 2 2
; © sin*‘(x_3j+c D) sin-‘(”?’)m
43 Which of the following is an expression for [~ ———d? 4 4

16-x
(A) —2416-x"+¢ B) —16-x"+c
©) %\/lé—xz +c D) —%\llé—xz +c

48 Which of the following is an expression for Jz—;——lgdx ?
X +a4x+

4 L&D, @) 2t EF2 .
3 3 3 3
: 1, 4 (x+2) 2, 4(x+2)
44 Which of the following is an expression for _[wdx ? © Etan . +c () Etan ——=+c
4 +sinx
Use the substitution # =4 +sinx.
(&) —4In|4+sinx|+e (B) 4|4 +sinx]+e 49 Which of the following is an expression for I—# dx?
(C) —sinx—41n|4+sinx|+c (D) sinx—4ln|4+sinx|+c (¥ +1)x+2)
(A) (¥ +1)~In|x +2| +¢
45 Which of the following is an expression for I cos’ xsin’ xdx? ' B) In(x+1)-2In|x+2|+c
Use the substitution ¥ =cosx . (C) I(x*+D)+3tan"'x~In|x +2|+c¢
cos’x 3cos’x 3cos’x costx D) In(x’+1D)+3tan” x-2In|x+2]+c
A) + - 4 te

, 3 5 7 9
(B) —cos’x+3cos’ x—3cos’ x +cos’ x+¢
© cos’x_3cossx+3cos7x_cosgx+c
3 5 7 9

(D) cos’x—-3cos’x+3cos’ x—cos’x+¢

21 22




50 Which of the following is an expression for _[
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P
(x—l)(x+4)dx?

(A) %ln|x~ll+%ln|x+4|+c
1 4

®B) -1+ Infx+4/+c
5 5

© Lmpe—1[+ 2hnfe+ 4]
4 4

1 5
Oy —Zln[x—1|+ ?Iln]ﬂ 4+c

2 —
51 Which of the following is an expression for J‘A'x——sicz—l—de
(x-3)(x" +1)
(&) In(x-3)(x"+1)+c
®) In(x-3)"(x*+1)+c
(€) In{x- 3)(x2+1)+tan x+e
®) In(x-3)"(x’ +1)+tan x+c
52 What is the value of f ! - 8 ? Use the substitution # =tan 4.
cosf+2sind+3
(A) 0322 (B) 0.785
€y 1.107 . (D) 1.570

53 What is the value of _f—sec xdx ? Use the substitution ¢ =tanj.

(A) In|@¢-DE+Dl+c B) 1n|1%|+c

C€) Wm|d-D¢+D|+c D) ln|%|+c

54 What is the value of fx(x - 2)561’,\7 ? Use the substitution u=x-2.
A) )

© D)

WN =N
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55 Which of the following is an expression for Ix log,xdx ? Use integration by parts.

x? x
A) —log,x——+c¢
&) 5 o8 x =
x x
B) “~log,x—=+c¢
B) 5 log.x =
2

© xlogex—%ﬂ:

D) xlogux—%+c

56 Which of the following is an expression for J x*log,xdx ? Use integration by parts.

x'log,x x°

A) —=——-—+¢
) 4 20
4 5
®) xlogexw___kc
4
5 5
© xloggxﬁﬁ+c
5 20
5 5
®) x logex_x_+c
5 5

57 What is the value of fxcosxflv ? Use integration by parts.

3r 1 3r 1
@ ® 53
© Z-P ) f

122 12

58 Let I, = ’[:cos"rdt , where' 0 <x < %

Which-of the following is'the correct expression for I, 7
i
@ 1= (" 1)1,, , with n22.
B I= (n+ 1)]" , with n22.,
n

(© I=n(n-1)1_, withnz2.
®) I, =n(n+1)1,_, with n=2.
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59 Let I, = L”x" sinxdx , where 0<x < %
Which of the following is ;[he correct expression for 7, ? .
&) #"-n(n-DI,_, '
®) #"+nn-DI,_,
© #"-nn-2)1,,
®) " +nn-2)I_,

’

60 Let I, = J‘x"e‘“d\t . Which of the following is the correct expression for 7, ?

@A I1,=22_nqr

(B) ]n = e _ﬁ]n—l
a a

© 1=,

(D) ]n = *e ’+—,1]n—l
a
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Integration Main Menu
Solution Criteria
J:\:e "1dx=~l ~2xe”" dx
2
. Tr e
!
_ 1 ~1 0
41 =) 1 Mark: B
1 1
= (1-=
2( e)
el
2e
e.\' N
Ll dx=[10g (1+exﬂ
14¢€° e 0
= —~log,2
) log, ((He)) 0B | Mark: C
I+e
=log,—~*
2. 5
Let #=16—x* then @=—2x
dx
1
xdx =——du
2
J‘—ic—-——dx“~l u_%du le kB
43 r_q—lé—xz 2 ark:
1
:~%x2u2
=16 -x*
| Let u=4+8%inx then £[E=cosx
: dx
Now sinx=su—4
.[sinxc.os Jg‘dv _ ‘J-(u —4)cosx du
4+sinx u cosx
44 S Il—idll { Mark: D
u
=u—4ln|#|+c
=4 +sinx—4In|4+sinx|+c
=ginx~4In|4+sinx|+c
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45

Let u=cosx then —du =sinxdx
Now sin® x = (sin® x)°
=(1—-cos’ x)* =1-3cos® x+3cos’ x—cos® x
j cos” xsin’ xdx = Icosz xsin® x sin xdx
= qu (-3 +3u" ~u®)—du

= J.—uz +3u* =308 +ubdu

+
3 5 7 -9
COS3 X 30055 X ?)COS7 X COSg X
- + - +
3 5 7 9

1 Mark: A

46

i dx ZJ dx _ dx
I 65110 " —6x+9+1 Je=3) 41

=1n(x—3+ (x—3)2+1)+c

=1n(x—3+\/x2~—6x+10) +¢

1 Mark: C

47

j 1 ’ix=r 1
J1—6x-5  *16-9-6x—x
1

=sin”’(xj;3)+c

dx

dx

1 Mark: D

48

_[2 2 dx=2j d{ 3
x"+4x+13 (x+2)"+3

=gtan"M+c

3 3

1 Mark: B

11
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Tx+4 ax+b c
= +—
(x2+1)(x+2) x4+l x+2
Tx+4 = (ax +b)(x +2)+e(x* +1)
Let x=-2 and x=0
-10=5¢c 4=5b(0+2)—2(0> +1)
c=-2 b=3
. . 2 a_
49 Equating the coefficients of x* 0=a-2 1 Mark: D
a=2
na=2,b=3andc=-2
Tx+4 2x+3 2
dx = - >
j(x2+1)(x+2) Y j((x2+1) e
2x 3 2
= + - dx
'[((x2+1> (x*+1) (x+2))
=ln(x*+1)+3tan" x—2In|x+2]+c
_*x _4a.,b
(x——l)(x+4) x-1 x+4
x=a(x+4)+b(x—1)
Tet x=1 and x=-4
1=5a —4=-5p
50 1 4 1 Mark: A
a=— b=—
5
j,_#i_dvzlf_‘é‘_ﬁ b
(x~1)(x+4) 5x-1 57x+4
=lln|x—ll+ih1|x+4|+c
5 5
dx* ~5x~1 _a +bx+1
(x—3)(x2+1) x=3 x4+l
4x2—5x—1:a(x2+1)+(bx+1)(x~3)
Let x=0 and x=1
-l=a-3ora=2 2=2x2+(h+)x-2o0rb=2
2 _ Jer
51 4x? - 5x~1 dx:j( 2 +2,2v+1)dx 1 Mark: D
(x—3)(x2+1) x-3 x +1
=J‘(_—2 + 22x + 21 )dv
x=3 x"+1 x"+1
:2ln|x—3l+ln|x2+1l+tan"x+c
=ln(x—3)2(x2+1)+tan"x+c
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t=tan%
dt = lsec2 Qd@
2 2

dat

dt=1(1+1‘2)d«9 or df = >
2 1+

When 8 =0 then ¢ =0 and when 9=%then t=1

1-17 +2020) + 301+ %)

cosf+2sinf+3= 3
1+¢
AP +2t42)
52 L+ 1 Mark: A
2+ (1]
1+
2
E 1. dg:_E 1+¢ _x 22dl
cosO+2sind+3 AL+ +D2] 141
By S
1+ +1)
4 1
=[tan™ (¢ +1)],
=tan"2-2
4
=0.322
2
{=tan— cosx=—2
1+¢
a1 2% secx—lﬂz
dx ? 2 1—;
==(1+1%)
dre Zahr2
T+1
142 24t _
53 f—secxdx :_Jl—t2 X Iir 1 Mark: D
;IQdf
-1
e, b
t—=1 t+1
R
-1 r+1

=lhn|t—1|-In|t+1|+c

e e
r+1
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u=x-2 and du=dx
When x =1 then #=-1 and when x =3 then u=1
3 s, s
’[x(x—Z) dx = fl(u+2)u du
_ 6 5
—L(u +2u )du
7 s T
54 L 1 Mark: B
7 3],
1 1] [-1 1}
=l—4=|-|=+=
7 3 7 3
=2
7
x x2 1
xlog, xdx =-~log, x— |—x—dx
-’. _g" 7 B -[2 x
¥ x
55 = log.x - J"z'dr 1 Mark: A
x> x?
=""log,x—~+c
2 & 4
5 5
X1
log xdx =log, xx— [ Zdx
Jot o, = log, e [
xslogex |
56 =75 —ij dx 1 Mark: C
_xlog,x %
5 20
fxcos xdx = [xsinx]f - fsinxeix
= t[cosx ]t
57 12 1 Mark: D
:_7r_+£_1
12 2
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I = E cos"xdbx
= fcos"xdx
Integration by parts
I, = Ecos”'llcostdt
= [cos"‘l tsin tl? +(n-1) E cos”?tsin’ tdt
=(n-1) J? cos" tsin” tdt
=(n-1 f cos™ (1 —cos’ H)dt
58 i ) 1 Mark: A
=(n-1) E (cos" "t —cos" Hdt
=(n-1) E cos" X tdt — (n—1) Ecos”z‘dt
Using the original integral
f cos"tdr =(n-1) .Ecos"’zz‘dt -n Ecos"tdt + Ecos”tdt
n f cos"tdt = (n-1) E cos" it
f cos"tdt = (D) E cos"tdt
n
I = (=1 I,
n
I, = L” x" sin xdbx
=[-x"cosx]j +n _‘-x"'l cos xdx
0
59 = [~a" x~1= 0]+ n[[x" " sinx]] ~ (n—1) _[x"_z sinxdx 1 I\{Iva.rk: A
) 0
=" +n[0—-(n-1) Jx"_z sin xdx]
[
=" -nn-1I, _,
I = Ix”e‘“dx
_Xe _ J..—};ev“‘nx"'l‘cbf
160 n ax 1 Mark: A
=x € _ﬁj.eaxxn—ldx
a a
In = e - & n—1
a a
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