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Question 1  (*¥)

1,2 A
l,= x"e 2" dx, ni
0
Show clearly that ...
1
a) ... l1,=(n-2l5-e2, n32.
o 1 1
b) ... x°e?2" dx=8-13e?2.
0

proof
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Question 2 (*¥)

p
= 2 sim"x dx, ni
Show clearly that ...

a) ... |n=%1|n_2, ns 2.

ph

e Y sin6x(1+ co§x) ax=2¥
- 256
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Question 3 (**)

N~

b= (1- )" &dx, ni
0

Show clearly that ...

a) ...lp=2nl,.4-1,n%1.

b) ... 1,=384/e- 63
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Question 4 (**)
P

2 -
l,= “cos'x dx, ni
0

Show clearly that ...

a) ... |n=%1|n_2, ns 2.

p
8

b) ... 2 coS X sirf X dx=—.
0 105

proof
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Question 5  (**+)

e
= x(Inx)" dx, ni
1

Show clearly that ...

a) ... 2In:e2- Nl q.
b) ... I4=%(e2- 3).

proof
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Question 6 (**+)

e
=" x*(Inx)" dx, n
1

a) Show clearly that
_1( s
I —é(e - nln_l).

The part of the curve with equation= 3x(|n x)z, for 1E X £ e, is rotated by2p
radians about the axis.

b) Show that the volume of the solid generated ismgine

%(1163- g.

proof

Created by T. Madas



Created by T. Madas

Question 7 (**+)
l,= sedxdx, ni

Show clearly that

%
n-1

l, (tanx)(seo<)n'2+rr]]: iln_z, n3 2.

proof
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Question 8  (***)

arsinh1
sinh™x dx, ni

Show clearly that ...

a) ...nl,=v2-(n-21,,,n32.

b) ... |5:%(7J§- 8).

proof
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Question 9  (***)

The integral |,, is defined forn® 0 as

IS

4 “
l,=  tan"xdx, ni

Show clearly that ...

proof
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Question 10 (***)

a
ly= tanh'x dx, ni
0

Given thata= artanh% , show clearly that
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Question 11 (***+)
By forming and using a suitable reduction formuiaw that

WBe gy = 285
. 2e

No credit will be given if no reduction formula isot used in this question
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Question 12 (***+)
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The integral |,, is defined forn® 0 as

a) Show clearly that ...

s

b) Hence find, in terms ob, exact expressions for ...

p

x" cosx dx.

n

=P
2

) 2 4
i X" cosx dx.

i .. x° sin x dx.

-n(n- Y1, n32.

3

x*cosx d

L

4
X= P P+ 24,
16 0

Z 5
X

4

sinx dx=P—= 1507+ 120
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Question 13 (***+)

The integral |,, is defined forn® 0 as

1 3 “
o= x"(1- x)2 dx, ni
0
Show that
2n
l,= —— |,.,,Nn31,
n 2n+5 n-1

and use it to find as an exact fraction the valué;o

) 3
s E G - S -attey

P, .
Lot o) dcafe - e e
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Question 14 (***+)

In2
tani'x dx, ni

Show clearly that ...

)

r=1
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Question 15 (***+)

a) If pl (0¢ ), show that

lim  xPInx =0, xI (O¢ ).
x® 0*

b) Hence find a simplified expression for

1
x"In x dx, ni

L
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Question 16 (***+)

l,= cosefxdx, nl

a) Show clearly that

I, = %'n-z - —(cotx)(cosea)™ ?, n3 2.

1
n1
b) Use paria) to evaluate

14
= cosebx dx
o

|:\||\>
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I, - —chweed - (\~7‘,£[u£&'i’3x ,—(\—I»Bms«‘ia, p—

> X i . AL

T, = -whowtt - 6T, + Gal, =~

obuowds
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Question 17 (***¥)

Show clearly that

proof
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Question 18  (****)

Show clearly that...
a) ... nl,=v2-(n- 91, n3 2.

’ X3 1
b) ... dng(z-\/i).

o V1+ X2

proof
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Question 19  (***¥)

Show clearly that...
a) ... (2n+1)1,=6nl 4, n3 1.

J3 A
1152
[ 3 3- X2) de =543,
0 ( ) 35

proof
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Question 20  (***¥)

Show clearly that...
a) ... (n+2)1,=(n-1)1,,, n3 2.

1

b) ... X" 1- @ dei
0 315

proof

& &,
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Question 21 (***¥)

In= (1+x2)_n dx, ni
Show clearly that

-n
X(X2+l) on-1 .
= + l,, n31.

2n 2n

proof
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Question 22 (***¥)

The integral |,, is defined forn® 0 as

D

l,= g"singdg.
0

Show clearly that ...
a) ... l,=p"-n(n-2)1,,,n32.

5 1
b) ... x* sin2x dx=—(p?- 1%+ 49.
) St 1% 4

proof
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Question 23 (****)

a) Find an expression for

b) Use part (a) to show that

N+ (n-2) 1= X" W%+ 1, ne 2.

-1
2

91 a)? =(n-1) ¢ 2 2 e 2[5 ]
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Question 24 (****+)

1,0 e*sinxdx,nl ,n32.

Use integration by parts twice to show

(n2+4)ln=n(n-1)In_2+(23inx- nco) & sifitx.
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Question 25  (****+)

Find a suitable reduction formula and use it tal fin

x(In x)lo dx.
0

You may assume that the integral converges.

Give the answer as the product of powers of priactofs.

1
x(Inx)* dx=2"3"3* 52 7
0
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Question 26 (****+)

sinnx -
dx , nl

| -
. sinx

a) Show by considering,,,, - |, that

2 .
| =l ,+——sin (h+3)x +C, n30.
n+2 n n+1 ( ])

b) Show further that

sin 6x 1
dx=—(12v3- 1 )
sinx 15( \/_ 7\/_%

S IR

proof
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Question 27  (****+)

P sin(ng)
o Sing

= dq

In
The integral above is defined for positive integaiuesn.
a) Use trigonometric identities to show that

sin(ng)- sin (n 2q
sing

=2cos(n- 1q .
b) Hence show that
l,=1y2, N3 2.

c) Evaluatel,, in'both cases, whene is either odd or even positive integer.

0 if nis ever

~ pif nis odd

n
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Question 28  (****+)
3
.= e*tal'xdx, ni

0

a) Show clearly that...
i nln+1:ep(\/§)n- 3,-nl,, n31
i, ... |0=|4+|3'31.

b) Hence find the exact value of

p

3
e tanx( tarf x+ setx- )4d><.
0

proof
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Question 29  (****+)
P
ln = 2sinchoé‘q dg,mi , ni

0

a) Show clearly that

_m-1
Im,n_ m+ nl m2,n
b) Hence find an exact value for
2
sinqsin2 4 dg.
0
128
315
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Question 30  (****+)

It'is given that

1 N X
I, = x6(x3+1) dx, nl ,n30.
0

Show, with detailed workings, that

2" N N
3n+7 3n+7

3
I, |4, n31,
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Question 31 (****+)
It'is given that
1

= x(l- 2x4)n dx, nl ,n3o0.
0

I n

Show, with detailed workings, that

3
lhq, N3 1.
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Question 32

(*****)

It is given thatl , =
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Show with detailed workings that
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(*****)

Question 33
Itis given that

a
1 -
I, = x"2a-x dx, nl ,n30
0
wherea is a positive constant.
a) Use integration by parts to show
n
a 2n+2 |
= _0’ ns3 1.
n+1

| =i
L n
b) Determine the value of

2
x0\4- x? dx.

b) tow oo 4 smarorod

N i
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Question 34 (*¥***¥)
It is given that

lom= (1-%)"x™ dx,

wheren,mi , with n,m3 0.

a) Show that ...

I “-Imm'lnLnF'l nlmil

il =—l
n,m nlml
m

b) Hence derive an expression lof ,, and use it to find

Nl

X

(1- %’

32
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Question 35 (*¥***¥)

Show that

m! n (b- a)m+n+1

I(m,n):m

wherea andb are real constants such thet a
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Question 36 (*****)

4
3x3- 18x%+ 36x 18

b) ...
) ) Jax- x

dx = 3p - 16.
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