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Question 1  (*%)

Show clearly that ...

-1
a) ... 1,=(n-1)I,_,—e 2, n22.

l p—
b) ... j ¥ e
0

D=
=

dx=8-13e 2.

proof
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Question 2 (*%)

NN

I =j sin" x dx, ne N.

Show clearly that ...

a .1 ="
n

n=2s n=2.

b) j sin6x(1+coszx) dx=45—7[.
. 256
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Question 3 (¥%)

1
2

1, :j (1-2x)" e* dx, neN.
0

Show clearly that ...

a) ....1,=2nl,_ -1, n21.
b) ... I, =384/e —633.

proof
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Question 4  (*%)

cos" x dx, ne N.

3’\4
I
o
(SIS

Show clearly that ...

n—1

a) In :71,1_2, n=2.

b) j cos’ xsin” x dxzi.
0 105

proof
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Question 5 (**+)
n

c
I =j x(lnx)n dx, ne N.
1

Show clearly that ...

a) .21 =e’—nl, .
b) ... I,=—(e*-3).

proof
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Question 6  (**+)

(S

I, :J xz(lnx)n dx, ne N.
1

a) Show clearly that

I, =%(e3—nln_1).

The part of the curve with equation y =3x(In x)2 , for 1<x<e, isrotated by 27

radians about the x axis.

b) Show that the volume of the solid generated is given by
% 3
—|11e’-8].
5 (11e'-8)

proof
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Question 7  (**+)
I, =J‘secnx dx, ne N.
Show clearly that

I, =L(tan x)(secx)" > +
n—1 n-—

proof
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Question 8  (*¥*%)

arsinh 1
In:_“ sinh” x dx, ne N.
0

Show clearly that ...

a) ...nl, :\/E—(n—l)ln_z, n=2.

b) ... I :%(7\/5—8).

proof
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Question 9 (¥*%)

The integral I, is defined for n >0 as

Inzj‘ tan" x dx, ne N.
0

Show clearly that ...

Q) I =—— 1 >l
n_

b) ... I, = (37-8).
12

proof
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Question 10 (**%)

a
Inzj tanh”" x dx, ne N.
0

Given that a = artanh% , show clearly that

(0.5)""

In :In—Z_ n—1

,n=>2.
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Question 11 (**%4)

By forming and using a suitable reduction formula show that

1
x e_’c2 dx = ﬁ.
0 2e

No credit will be given if no reduction formula is not used in this question

, |proof
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Question 12 (¥*%4)
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The integral I, is defined for n >0 as

a) Show clearly that ...

b) Hence find, in terms of 7, exact expressions for ...

i. ... X

=

N

n

sin x dx .

n
(%j —n(n-1)1,,, n22.

oy

4
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T
2

4
& sinxdv=" 152> +120

(T
=L | Yeaa
=7T,- Lm“‘w{]g —n
»>I,- @u-o

>1, - & ,nv[:

e
-

ME W
e

Q) LoD B ISHeToN By PreTS

WitGoTion B B Ac oA %
\ y % | e
N pe §
-aIH @ ), ﬁﬂm\;‘ él—’—vm J
% - > - T
=T, - @ -vew § e &
" F w2
AT ) G| Thmd
o mutso

- T+
wal =T g
2 3 Lo

=T, [ﬁg“t L

= T rm}ﬁ 2 T,

Y.
= T~ o3 u&'mi &

=%

- -3*[2'72([_3»\)/&

B
= l[‘é Satey
I ST NTseATo) ¥ paec
T R e
RGN bj@g{ﬁ j—xa?mé; af o 3
T o | o
= 5)dend :
= 81y
(Tt )
= S -3

= F-lStine

=

Created by T. Madas



Created by T. Madas

Question 13 (**%4)

The integral I, is defined for n >0 as

Show that

2n
= m In—l’ l’lZl,

and use it to find as an exact fraction the value of /5.

20cero B nHoNTin 8 SIS I= %x;_ T,
A~ A 2
_ I 5
T - (i & $ ' T e,
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Question 14  (**%4)

In2
I, =J‘ tanh”" x dx, ne N.

()
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Question 15 (**%4)

a) If pe(0,00), show that

lim [xplnx}=0, xe (0,00).

x—0t

b) Hence find a simplified expression for

1
j x"Inx dx, neN.
0

1

(n+1)
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Question 16  (¥*%+)

I

n

cosec” x dx, ne N.

a) Show clearly that

11"_2 - Ll(cotx)(cosecx)"_z, n>2.
n_

b) Use part (a) to evaluate

1
X 6
cosec x dx

1
ved

b
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Question 17  (¥¥%%)

I, =Jl(l—x2)n dx,ne N.

0
Show clearly that

2n
" oo+l "
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proof




Created by T. Madas

Question 18  (¥*%%¥)

Show clearly that...

proof
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Question 19 (¥¥%%)
\/5 n
In:j (3—x2) dx, neN.

Show clearly that...

a) ... (2n+1)I,=6nl,_;, n>1.

proof

Created by T. Madas



Created by T. Madas

Question 20  (¥¥¥¥)
1
I, =J x"\1-x% dx, ne N.
0
Show clearly that...
a) ... (n+2)ln =(n—1)ln_2, nx2.

1
b) ... j =2 ax=28
0 315

proof
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Question 21 (¥¥%%¥)

I, =j(l+x2)_n dx, ne N.

Show clearly that

proof
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Question 22  (¥¥¥¥)

The integral I, is defined for n >0 as

T
Inzj 0" sin6 do.
0

Show clearly that ...
a) ... I, =7"-n(n-1)I,_,,n>2.

y/4

3
b) j x4sin2xdx:i(7c4—12x2+48).
o 32

proof
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Question 23 (¥¥¥¥)

a) Find an expression for

N—

|

i{xn_l (x2 + 1)
dx
b) Use part (a) to show that

nl,+(n=1)1,_, =x""Nx*+1, n>2.

N—

i[x”‘l(xzﬂ)ﬂ=<n—1>x"—2(x2+1) e

dx
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Question 24 (*#kky)

Inzj e sin"xdx, neN, n>2.

Use integration by parts twice to show
(n2 +4)In =n(n—1)1, 5 +(2sinx—ncosx)e* sin" " x.

, |proof
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Question 25  (**¥*4)

Find a suitable reduction formula and use it to find

1
j x(nx)"* dx.

0
You may assume that the integral converges.

Give the answer as the product of powers of prime factors.

1
I x(Inx)" dx=2"x3*x52x7
0
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Question 26  (****4)

sin nx
=j dx ,ne N.

n .
Sin x

a) Show by considering /,,, —1, that

In+2 :In +

n+1sin[(n+1)x]+C, n>0.

b) Show further that

T

3 sinbx dx:i(lzﬁ—17ﬁ).
Z  sinx 15

4

proof
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Question 27  (***%4)

I, =Iﬂ—81n("0) de.

o siné
The integral above is defined for positive integer values 7.
a) Use trigonometric identities to show that

sin(n6)—sin| (n—2)6 ]

sin @

= 2COS|:(n—1) 0] .

b) Hence show that

In:In_z, n22.

¢) Evaluate I, in both cases, where n 1is either odd or even positive integer.

L=y .. .
zifnis odd

{0 if n is even

G 1-1 -
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Question 28  (***%*4)
I, :j e tan" xdx , ne N.
a) Show clearly that...
| nln+1:e”(\/§)n—3ln—nln_1, nzxl.
ii. ... Iy=1,+15-31,.

b) Hence find the exact value of

I
3
j e3* tanx(tan3 x+sec? x—4) dx .
0

proof
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Question 29  (**¥*4)

I, =j sin”@cos" @ dO , me N, ne N.

a) Show clearly that

b) Hence find an exact value for

z
j 2 sin @sin>26 dé.
0

128
315
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Question 30  (****4)

It is given that

1

I, = x6(x3+1)n

dx, neZ, n=>0.
0

Show, with detailed workings, that

2" 3n
=——+—7 ,, n21.
" 3n+7 3n+7 nl
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Question 31  (**¥*%4)
It is given that
1

I = x(1—2x4)n dx,neZ,n=>0.
0

Show, with detailed workings, that

ﬂ+ 2n

n= n=1.
dn+2 2n+1

I

n—1-
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Question 32 (k¥¥EF)

L oun

x
Itis giventhat [, = | ——— dx.
0 \ll—x2

Show with detailed workings that
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Question 33 (Gk¥¥EF)

It is given that
a L
=j x 2Ja—x dx,neZ,n=20
0

where a is a positive constant.

a) Use integration by parts to show

/ a "(2n+2 IO >1
=| — ——, n21.
" 4 n n+l1

b) Determine the value of

X ONA4—x% dx.
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Question 34
It is given that
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(*****)

where n,me Z, with n,m>0.

a) Show that ...
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Question 35  (k¥¥EF)

b
(b—x)m(x—a)n dx, meN, neN

I(m,n)

Show that

m!n! m+n+1
1 s = b_ 5
(m.n) (m+n+l)!( )

where a and b are real constants such that b > a
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Question 36

Show clearly that...

a) ...I =

n

4

3 10,2 _
b) 3x”—18x"+36x—18

(*****)

a*(n-1)

n
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n

I, ,, n=22.

\/4x—x2

dx = 37 -16.

= ——— dx, ne N, a>0.
n 9 9
. [2_2
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