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FP2 Integration

1.

June 2010 qu. 3

171 1

Use the substitution 7 = tan lx to show that J.g ——dx=1 +\/§.
2 0 1-sinx

June 2010 qu. 5

It is given that, for n >0, I,= J.O% (1-2x)" " dx.

(i)  Prove that, forn>1, 1,=2nl, ;- 1.

(if)  Find the exact value of /3.

Jan 2010 qu.6

i Express in partial fractions.
W P (1—x)(1+x)(1+x2) P
1
(i)  Show that jﬁidxﬂn V3+1 iz
o 1-x* \/§—1 3

June 2009 qu. 5

cosd
1+cosé@

1
It is given that / = IOZ

1
(i) By using the substitution 7 = tan 19, show that 7 = j 2__ ]dt.
2 0\ 14¢2
(i) Hence find 7 in terms of z.
June 2009 qu. 6

Given that

1 1 2 1
————dr+| ————d
IO V16 +9x? j" VO + 4x?
June 2009 qu. 9
1
(i) Itisgiven that, for non-negative integers n, I,= IOZ sin"&dé .
Show that, for n > 2, nl, = (n-11,,.

(i)  The equation of a curve, in polar coordinates, is r=sin® 6, for0<f0<m.
(@)  Find the equations of the tangents at the pole and sketch the curve.

(b)  Find the exact area of the region enclosed by the curve.

x =1Ina, find the exact value of a.
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Jan 2009 qu.4

2
X

Vx? -1

dx

(i) By means of a suitable substitution, show that I

can be transformed to I cosh? 6do.

2
(i) Hence show that Ix;dxzéx\/xz —1+%coshlx+c.

x? -1
Jan 2009 qu.9
. 4dx—3a . ..
A curve has equation y = — where a is a positive constant.
2(x°+a”)

(i)  Explain why the curve has no asymptotes parallel to the y-axis.

(i) Find, in terms of «, the set of values of y for which there are no points on the curve.

2a —
(iii) Find the exact value of J. % dx, showing that it is independent of a.
a 2(x“+a”)
June 2008 qu. 3
LT
By using the substitution ¢ =tanix, find the exact value of '[2 ———dx,
0 2-cosx
giving the answer in terms of z.
June 2008 qu. 5
1
It is given that, for n >0, I, = Io4 tan” xdx.

(i) By considering I,, + I,,_,, or otherwise, show that, forn>2, (-1, +1,-5) =1.

(i)  Find Iy in terms of .

Jan 2008 qu.7

It is given that, for integers n > 1, In= .[Olﬁdx
+X
1 NG

(i)  Use integration by parts to show that 1,=2"+ 2n | ————dx
0 (1 2)n+1
+ X

(i)  Show that 2nl,.; =2" + (2n — 1)I,.

(iii)  Find I in terms of z.
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Jan 2008 qu.9

1

Ix? -1

(i)  Prove that i(cosh’l X) =
dx

(i)  Hence, or otherwise, find I

1
— dx.
Nax? -1

(ili) By means of a suitable substitution, find I\/4x2 —1dx.

June 2007 qu. 5

€
It is given that, for non-negative integers #, Ih= L(In x)"dx.

(i)  Show that, forn>1, l,=e-nl,_.

(i)  Find Iz in terms of e.

Jan 2007 qu.5

It is given that, for non-negative integers n, Ih= '[Ozﬁx" cos xdx

(i)  Prove that, for n > 2, Ih= (%ﬂ'j -n(n=-11,_,.

(i)  Find l4 in terms of z.

Jan 2007 qu.7

2

i Express ———— in partial fractions.
® P AL+ %) P
.. o 1 1r cosx 1
(ii)  Use the substitution £ = tan=x to show that |2 dr=+3-1-=7.
2 5zzl—COSx 6

June 2006 qu. 5

(i)  Express 2 + ¢+ 1 inthe form (¢ + a)® +b.

1
(i) By using the substitution tan lx =t, show that jz ;_dx = ﬁn’
2 0 2+sinx 9
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June 2006 qu. 9

(i)  Given that y = sinh~lx, prove that y = In (x+Vx? +1)
(it)  Itis given that, for non-negative integers #, In= .f:sinh” 6do,

where o = sinh™ 1. Show that nl, =2 -(n-11I_,, fornz2.
(iii)  Evaluate 14, giving your answer in terms of \/E and logarithms.
Jan 2006 qu.6
(i) Itisgiven that, for non-negative integers n, I, = J-:e"‘x”dx.

Prove that, for n > 1, I,=nl,,—¢

(i)  Evaluate 73, giving the answer in terms of e.

[3]

[6]

[4]

[4]
[4]





