Further Integration

2013
Q8 — 5 marks

. . . 2
Use integration by parts to obtain _[.\: cos3x dx.

Marking Instructions

5,1 . 2 . ¢ Evidence of integration by
x".—sin 3x |- [=xsin 3x dx parts.!

3 3 i .

e~ Correct choice of i, 1.

*  Accuracy of both

EX])I'ESSiOllS.

1,5 2 2 *"  Correct second application.
= :x‘ sin 3x [— 75.\105 Sxaffgcos 3x dx

¢”  Final integration and

i 2 cos 3v o 2dinae
,g\ S]_ll;.\+§X cos .’(—TTSJ.II X+c Sill]pliﬁCﬂTiDH-4

2012
Q11b —4 marks

1) Write down the derivative of sin"\x.

) Use integration by parts to obtainj. sin'x.

Marking Instructions

d ;. -1
3 — x) = 1
(a) = (sin”'x) —

)] sin . i d =

Si_ll_lxjﬁ dy — j(% (Gin'l.r) ]"/1’7—){_ d.\')r]x 1

= sin’lx_[m‘ﬁ dx - HVT‘T [7117 dr:'dx
= sin Tx(—y1 -3 _J‘(Uﬁ(_\"l - .\‘z))rfx 1 for'[\/li_rz dx = —/1-x2

= sintx (V1 = %) = [(-D)dx 1
= x—sinlxVl -2+ ¢ 1

2011
Q16a — 3 marks

1
Define 7, :J ——dx fornz1.
o(l+x7)"

(a) Use integration by parts to show that

1 :
1, :L+2n-l' %dx.
zn U(l+.\' )u+

2



Marking Instructions

1
(a) I, = J‘Om dx

= J 1x(1+x ) dx 1 for showing that 1 is integrated
0
1 .
= [(l +7"[1 dx]0+f,1,(2nx(1 w7 1de)de 1
[x(1+7 ; +fé2m‘2(1 )" e

1 1 e
——0+2:1J‘x2(1+x2) ' dx 1
n 0

1 P

1
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2010
Q3b —4 marks

Integrate x Inx with respect to x.

Marking Instructions
[x* Inxdx = [(Inx)x%dx IM |for using integration by parts
= Inx [x2dx - [L5dx I for differentiating In x

= ¥ Inx - Ja-fxzdx

=1inxy - % + ¢ L1

2009
Q9 — 5 marks

Use integration by parts to obtain the exact value of j xtan ' x? dx.

Marking Instructions

! 12 [ 1.2 ]l 1 2x ¥ )
xtan x"dy = [tan” x* [xdx| — —d: 1.1
IDTHH X X an \”J‘YY‘ J‘u]-{-.‘(‘“z\’ s
1, ] 1y
v an Y| — dx
[2 o o 1+ x*
1
= [lrz tan” v] - [1 (1 + .\’4)] 1
2 4 o
1
=5ran 1-0-|=-In2 -~=Inl 1
L 11
8 4



2008
Q7 -5 marks

Use integration by parts to obtain |8x” sin 4x dx.

Marking Instructions

[8x* sinavdy = 8 [ sindvdx - jmx(j sin v dx)dx 1M1
= 8\'2(_—1 cos4x) - jlﬁx x =L cos 4x dx 1

4 1
= —2v% cos4y + 4[x _[ cos dx dx — J& si114xn'x] 1

= -2x% cosdxr + x sindy + § cosdy + ¢ 1



2007
Q16b —5 marks

(a¢) The diagram shows part of the graph of f(x) = tan™' 2x and its asymptotes.
State the equations of these asymptotes.

(b) Use integration by parts to find the area between f(x), the x-axis and the

lines x=0, x= %

(¢) Sketch the graph of y=|f(x)] and calculate the area between this graph, the
x-axis and the lines x = — ;‘, x= j

Marking Instructions

@ tan~* 2x has horizontal asymptotes at y = t%{ 1,1
(b) v
Area = j tan ~ 2x dx 1
—J tan™" 2x) x 1dx 1
12
-1
= |t 20 [1.4 }
[ an - Zx J. X J 1
12
= [\' tan” 2v — = Sy ,{T}
4 L+42 Jo
12
[\ tan” 2x — 1 111(1 + 4y )} 2E1
1 1
:[5 tan~ 1—1111)] [0,0]
=2 e In2 1
8 4
(c) e 1 Se—
\\\\\‘/,/-
2E1
12
=2 an”t 2
J 1/2|f('f) ldx = 2 Jﬂ tan” 2x dx
a1

:—7—111_ 1
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