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Question1  (*¥)

4 A Bx+C
+

(0]

(x-l)(x2+1) x-1 x+1

a) Find the values oA, B and C in the above identity.

b) Hence find

4

(x- 1)(x2+ 1) e

[A=2], [B=-2],[c==2], |2In[x- & Inx& 1} 2arctam O

Question 2. (*¥)
Find an exact value for
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Question 3 (*¥)
By using the substitution = arctanx, or otherwise, find an exact value for

1
arctanx
> dx.
0 1+ x
p*
32
Question 4 (**)
Find an expression for
+
X+2 dx.

V1- 4%?

arcsin&-% 1 4+ C
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Question5  (*¥)

X*+x+5 , A BxtC
(x+1)(x2+4) X+l x2+4

a) Find the values oA, B and C in the above identity.

b) Hence find the exact value of

2
X% + X+5

y (x+1)(x2 +4) -

[A=1], [B=0], [C=1], §+In3
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Question 6 (**)
Find an exact value for

Nl

%-3\/§+6

Question 7 (*¥)
Use the substitution = sinx to find an exact value in terms of natural lodaris for

h
2 COSX

V1+sir? x

dx.
0
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Question 8  (**)
The function f is defined as

f(x)° tantff x, xI , 0E x£1In3.

Determine the mean value df, in its entire domain.

i » 0.277
5In3

[

USING H/PEQROUC (DRSTUTHS
Uil = 2
|- fuld = sedity
Vosedth = b
b3 Ina . [
\E [ . f st b= [ 2obda]
- \‘Z la - (k) | = Lo )

2Wnt
= o S U (oo onwoumr)
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Question 9  (**+)

Find an exact value for

ENA)

dx.

[NV

3-4x

Question 10  (**+)
By using a suitable substitution, find in termswofthe value of

NS
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Question 11 (**+)
Show clearly that

4x+1

Vax?- 9

where f (x) is a function to be found.

dx= f(x)+%ln 2x+ f(¥ +C,

Question 12 (**+)
By using a suitable substitution, or otherwisegfin

1

(1+ x2) arctanx .

In[arctarx| +C
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Question 13 (**+)

X% +3x+36

(x+9)(x2 +9)'

f(x)e

a) Expressf(x) into partial fractions.

b) Hence find

1 3
+

X+9 x*+9

In|x+9 +arctar% +C
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Question 14 (***)
Use the substitutioh= X - 8 to find the exact value of

8.75
1

dx,
g \x2- 16x+ 65

giving the answer as a single natural logarithm.

Question 15 (***)
f (x) =sinhx cosx+ sinx coskx, xI
a) Find a simplified expression fof ¢ x).

b) Use the answer to part (a) to find

2

—  dx.
tanhx + tanx

[ ],]f4x)=2coshx cos{, [In|sinhx cosx+ sin cosh+ C

{9~ wdpe.
VZ

b wo wn ‘fgw;é fosies "

(- T

N N

Vumey Tob g Rorron oF TiE RACTOY BY (osnicask

_ ( _ el
J snton s ot

[
whars e o) o

7
7
Yz

= ln| Wtowns odhasmd FC
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Question 16 (***)
Find the exact value of

7.5

125\/_3 dx.
ol 4x“+75
P
4
Question 17  (***)
Find the exact value of
1
2—\/:_3 dx
o V4p®- 3px*
2
3

Created by T. Madas



Created by T. Madas

Question 18  (***)
Find the exact value of each of the following intdg.

Question 19  (***)

By using the substitutiox = 9sin2q, or otherwise, find the exact value of

Mo
=

WS
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Question 20  (***)
Find the exact value of

wlo

X+1

4 VOxX%- 16

dx.

(1- In2)

Wl

Question 21 (***)
Find the exact value of each of the following intdg.

a) 2; dx.
g X°- 10+ 29
-

b) X dx.

& Vx2-10% 29

% : In(1+x/§)

Q@
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Question 22 (***)

Use the substitution = e* to find

arsink( é‘)+C

Question 23 (***)
Find in exact simplified form in terms of naturaghrithms

6
! —X+3 dax.
2X+6\ x- 2
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Question 24  (***)
Show that the exact value of the following integral

2 2
+

3x3 1dx

12X+ X

is %In48.
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Question 25  (***)

1
xarcsinx

o VI1- X2

Show that value of the above definite integral.is

dx.

proof

Question 26 (***+)
f (x)° xarctanx, xI
a) Find an expression fof {x).

b) Use the answer to part (a) to find the exact vafue

1

4arctarx dx.
0

You maynot use standard integration by parts to obtain tissvanto part (b).

f(x)=—>

1+ X

+arctanx

,
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Question 27  (***+)

By using the substitutiox® = 3tang, or otherwise, find the exact value of

Question 28  (***+)
Use an appropriate substitution to find an exaliteséor the following integral.

Je
; dx_
Xy/1- (Inx)2

You may assume that the integral converges.

QNG A SuRSTTTUTIo)

B
t= o % Wl R

e xdy
TRAOSERAING T 0okl

= y
( I \ = I [N
|

S T I s (o
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Question 29  (***+)

The curvesC, andC, have respective equations
y =18coshx, xI and y=12+14sinhx, xI
a) Find the exact coordinates of the points of intetiea betweerC, andC,.
b) Sketch in the same diagram the graplCpfand the graph of,.
c) Show that the finite region bounded by the gragh§,cand C, has an area of

aln2+b,

wherea andb are integers to be found.

(h247) & (in4,2%9), [12in2- 4

Created by T. Madas



Question 30

(***+)
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a) Expressf(x) into partial fractions.

b) Hence find, as a single natural logarithm, the eaiti

f(x)

1

1 X
=+

_1- x_ H X

14 x°

o) STRC By RCBURING THe DrookiamR. &

[E5Y s

b PR, - S
Lo 0 T G-00e0ed)

S

[ = AGe)(et) s BG-2)0w0) + (1-2)()(casd)

® [F_Oo=l

o F o=

« 220

U= AQB -y @eR 0= A+B LD

=1 B=- O=1—\ 4D
D=o

@ CURUNG (ORRUATIL OF O 1y B SIDES

= (b by ehg) - (ko b

= Wbkl

W)

hE
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Question 31  (***+)
f(x)= xarsinf(% x) , x1
a) Find a simplified expression fof ¢ x).

b) Use the answer to pgd) to show that

V12
arsink(%x) dx= 2/_3Ir( Zh/—:) “

0

Created by T. Madas



Created by T. Madas

Question 32 (***+)

43

) —(x+9)\/§ dx.

a) By using a suitable substitution find an exact edior | .

b) Show clearly that the answer to p@} can be written a2 arctanf’—l.

l:l, |:2(arctar%- arcta%)

@) USNG HE SRSTUTON U= (T

U o=dx

a4t
s
x=u A=l s u= |
S= 2udu Azl —> u=2

s

\ 2=
) @ae)
N

oL s
\ \

=\ g e =
3y @ =) s

A STIDMD ATegom

T Py 0
= el \T)J; - ,,\:mbq:z,.mmsg‘/(
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Question 33 (***+)

Wi

1
= — dx.
1+8cog x

a) By using the substitutioh=tanx, or otherwise, show clearly that

J3
| = 12dt.
o 9+t

b) Hence find the exact value of.

Question 34  (***+)
By using the substitution = coshx- 1, or otherwise, find the value of

In3
: coshx+ 1

dx.
n2 Sinhx(costx-" X
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Question 35  (***+)

f (x) =5coshx- 4sintx, xi
a) Find a simplified expression fof (x) in terms ofe”.

b) Hence by using the substitutian=€*, or otherwise, show that

Question 36 (***+)

By using the substitution® = 95in2q, or otherwise, find the exact value of

b

0 v9- x°

dx.
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Question 37  (***+)
f(x)° (2)(2- 1) arcsint x/ 1 X, -1£ x£ 1.
a) Find a simplified expression fof ¢ x).

b) Hence find

NN

xarcsinx dx.

[ 1,[f4x)=4xarcsiny, |1

o
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Question 38 (***+)

By using the substitutiom =v€*- 1, or otherwise, find the exact value of

In2
Vet 1 dx.
0

Question 39  (***+)

Find in exact simplified form the value of

5
, In7

QEWYITE THE INTHGUAD 1N THUS OF EXPoNETIAL

C o cw o o »
AR WL I O
) e

Jo Tt Tlere)

Now By SUBTITONON We fove

a=€* a L0 3 U=
du | o Iy e
FoRi

du

e

"

‘v) nx i)

\ (=
3 D B
| .
( 2 . ik
ot = heo |

=l k.
LD
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Question 40  (***+)

Use patrtial fractions to show that

3

2 f(x) dx=35(1-n2).

proof
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Question 41 (***+)
Use an appropriate substitution to find an exaliteséor the following integral.

13
1- varcsinx dx

\/1- x2 arcsinx

[ ]

N

o
.l = _F = . F)
= @WE -afF )- (2ofF -20%)

WT 2T - WF < ofF
LT b8 ,3[@*(151

=, iy

= ha-a(F-F)
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Question 42 (****)
Find the exact value of

Question 43 (****)

Use a suitable trigopnometric substitution to fimdirtegrated expression for

9

de.
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Question 44 (****)

Use the substitutioh= tan( ) to find the value of

Nl
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Question 45  (****)
Show that the exact value of the following integral

1
X+3

. (x+1)(x2 +4x+5) *

ic 1l
is 2In2.

1 proof]
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Question 46 (****)

Use the substitutioh = tan( x) to find an exact simplified value for

N

p
2 1

o 2- COSX

dax.

Any trigonometric identities to convedbsx in terms oft must be derived.

e
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Question 47  (****)

_ 18 dx
3co€x+ sifx

a) By using the substitutioh=tanx, or otherwise, show clearly that

3
|=6\/§arctan€ tam + consta.

S

b) Hence find the exact value of 4 18 dx

o 3cogx+ sifx

o3
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Question 48  (****)

By using the substitution = Jx, or otherwise, find an exact value for

1ﬂdx

o X+1

Question 49 (****)

By using the substitution =+/3- seé x, or otherwise, find the exact value of

NGRS

Se(,2 X

o V3-seéx

ax.

INGRS
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Question 50  (****)
By using a suitable trigonometric substitution, wraearly that

‘/1—6)( dx=p- 2.
0 1'X

Nl

proof

Question 51 (****)
By using the substitution =tanx, or otherwise, show clearly that

INgR S

1

1
—— dx=—=arctant.
0 cos x+ 25siff x

proof
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Question 52 (****)

By using the substitutiox = coslf u, or otherwise, show that
‘fil dx= In(\/7<+\/ X- 1)+ V ¥- % constan.
X_

proof

Created by T. Madas



Created by T. Madas

Question 53 (****)

sin 2x° _2tanx .
1+ tarf x
a) Prove the validity of the above trigonometric idgnt

b) Express

W into partial fractions.

c) Hence use the substitutidr= tanx to show that

p
4 8

———— dx=In3.
o 3*5sinX

8

3 1

(3t+1)(t+3)= 3+1 t+3
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Question 54 (****)

2t A Bt+C
+

(0]

(t+1)(t2+1) t+1 P41

a) Determine the values oA, B andC in the above identity.

b) Hence find an value for

NS

,|[A=-1, B=1, C= 1,

2

|\.>|ﬁ

(p-2In2)
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Question 55 (****)

Use the substitutioh= tan( ) to find the value of

Nl

p
2 1

o 1l+sinx

ax.

Question 56 (****)

Use suitable substitution to find the exact valtie o
P
2 sin2x

o V4- sin® x

dax.
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Question 57  (****)

= de
1- X

a) Use the substitutior/x = sing to show that
| = Zsinzq dg.

b) Hence show further that

I:arcsin\/_-\/x- x>+ constar

proof
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Question 58  (****)
The curve with the following equation is definedii largest real domain.

y =(4x- 3)\/ 8(2)(2- 3x j+ arcsif & L.
a) Show that

Y _ 22+ 3% 1,
dx

wherek is an exact constant to be found.
b) Hence find the exact value of the following intdgra

1
-2x%+ 3% 1 dx.

Nl

| lk=16V2
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Question 59  (****)

Use the substitutioh= tan( ) to find the exact value of

Nl

NS

3V3

0 2- cosx

ax.

[ 1[0
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Question 60  (****)

Use the substitution =1 to find
X

1

dx.
X\/3X2 +2x-1

- arcsin u +C
2X
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Question 61 (****+)

Use the substitutioh= tan( ) to find the value of

Nl

P
2 1
o D+ +3sinx+ 4cox

dx.

All relevant results used in this evaluation must loarefully derived.

1.1
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Question 62 (****+)

Use the substitutioh= tan( x) to find the exact value for the integral

N

1
7p
2

2 dx

o l+sinx+ 2cox

All relevant results used in this evaluation must loarefully derived.

[ 1. [n3
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Question 63 (****+)

y =arcsinx, - 1£ x£ 1.

a) Show clearly that

b) Use the substitutiorx =sing to find

2x2

dx.

v
x
N

c) Hence find an exact value for

1

4xarcsinx dx
0

arcsink- xvy 1 x4+ C

NS
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Question 64 (****+)

It is given that
X=-2+ \/I_Scosm, g3 0.

a) Show clearly that ...

VX2 +4x+1

i. ...sinhg=

i e dx= Y D .
(x2+4x+1)2 3 sink’g

X+2 J3 coshy dg

b) By considering the derivative aosecly find

X+2 dx

Nlw

(x2+4x+1)

Nl

+C

- (x2+ 4x+ 1)-
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Question 65  (****+)

Use the substitution = /x to find

1
=In
2

-

Ix+1

J" - arctan\/§+ C
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Question 66 (****+)

a) Find a simplified expression for

d 2
— arctan— .
dx X

b) Hence show that

9xarctanZ dx=p+ 18 q .
X

2
23
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Question 67  (****+)

16 dx.

. 3(3x2 4 16)g

a) By using a suitable trigonometric substitution @rmdis ofg, show that the
above integral can be transformed to

AN

V3 *codq dg.
144

b) Hence evaluate the original integral.

=
N
0]
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Question 68  (****+)

e RRs]

| = L_de.
o 2+sin4x

a) Show that the substitutiom = tan 2x transformsl into

1

J= i du.

(u+1)*+3

b) Hence find the exact value of, giving the answer in terms @f.
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Question 69  (****+)

1+ tanz( )
1- tan2(

1

a) Prove the validity of the above trigonometric idgnt

secx ©

N [N

b) Expressli2 into partial fractions.
-1

c) Hence use the substitutidr= tan( ) to show that

X
2

secx dx= | tan§+£ +C.
2 4

L1

1

1- 12 1+t

1-t
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Question 70 (****+)

Find an exact value for

¥
162 3 dx.
o [17%)
Question 71 (****+)
p
| = 2 1 dx.

o 1+sinx+ cosx
By using the substitutioh= tan(%), or otherwise, show that

| =In2.

proof
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Question 72 (****+)

Use the substitutiorx = 2coshy , to find a simplified expression for

6

de.
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Question 73 (****+)

Use the substitution =i to find
X+1

1

dx.
(x+1)V2 +4x+2 "

arcsin

(x+2)2
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Question 74 (****+)

P
2 2cosx
o l+cosx

| = dx.

By using the substitutioh= tan(%), or otherwise, show that
l=p-2.

proof
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Question 75 (****+)

Find an exact value for

15

e 8xarcsir(% x) dx.
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Question 76 (****+)

sechx

l= ———
coshx- sinhx

a) By multiplying the numerator and denominator of finéegrand bysechx,
show that

| =-In(% tantx)}- C,
whereC in an arbitrary constant.

b) By multiplying the numerator and denominator of thetegrand by
(coshx- sinhx), show that

| =x +In(coshx) +K,

where K in an arbitrary constant.

c) Show clearly thaC =K.

proof
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Question 77  (****+)

seco 50X

1- si’x
a) Prove the validity of the above trigonometric idgnt

b) Use the substitution =sinx to show that

7+ 4/3
5

3secx dle In
2

6

c) Show clearly that

1In 7+ 43 =In 1+—§\/:—3

proof
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Question 78  (****+)

9 A Bx+ C
+

(o]
41 X+l XP- w1

a) Find the value of each of the constats B and C in the above identity.

b) Hence find the exact value of

[A=3],[B=-3,[C=6], |3In2+py3
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Question 79  (****+)

Show that

1

D
’ sed x artanf si) dx = - +1\/_3(n +2\/_)(.

0

proof
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Question 80  (****+)

Use appropriate integration techniques to find>acesimplified value for

¥ 10
o 2- tanx

dx.

| |, lo+3In2
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Question 81  (*¥***¥)
Use appropriate integration techniques to find>acesimplified value for

¥
1

m dx.

NG
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Question 82 (*¥***¥)

Use the substitutioh= tan(

Nl

Created by T. Madas

x) to find, in terms ofp, the exact value of

2p
9 1

P 2+cosiX
6

PN

54
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Question 83  (****¥)
Use the substitution =+/x+2 to find

16

(x+6)(x- ) 2 ©

In

NX+2-2
VX+2+2

- 2arctan

NXF 2
2

+C
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Question 84  (*¥***¥)

By using the substitutioh= tan(%), or otherwise, show that

5 dx:In|2+ sinx- 2cos|

_— C.
4cosx+ 3sirx | 2SirK+ CO%- |1

proof

Question 85  (****¥)

1
By using the substitutiox=e 2" or otherwise, find a simplified expression for

x*-1

x2\/ x*+1

dax.

\/x4+1+
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Question 86 (*****)
Use a suitable hyperbolic substitution to find &xact value of

3.75

\/(2x+ 5)(2x- 3 dx.

2

195 4In2
16
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Question 87  (*****)

o 3tang - tar?q .

tan
7 1- 3tarf q

a) Prove the validity of the above trigonometric idgntoy writing tan3; as

tan( 27+q).

b) Hence, show clearly that

23 6x(3- x2)

—— 7 dx=In2.
1- 2x%- 34

0

proof
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Question 88  (*¥***¥)

WS

J — 6\/5009(
4+ sin 2 tar(% x)

Use the substitutioh= tan(%x) to show that

J=p-1.

dx.

, |proof
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Question 89  (*¥***¥)

By considering the derivatives @ sinx and €* cosx, find

e*(2co- 3sin) dx.

1

N

e*(5co- si)+ C

Question 90 (*****)
Use integration by parts and suitable trigonomedtigntities to find

sel x dx.

1 1
SSecx tar+- Irh Sseg+ tavﬁ+C
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Question 91 (*¥***¥)
Show that the exact value of

can be written as

, |proof
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Question 92 (*¥***¥)

By using the substitution =1+¢€ * tanx, or otherwise, show that the exact value of

1
g 2- sinX
o (1+cosx) &+ sing

dx,

can be written as

n 26 & cosr(%p) .

|, |proof
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Question 93 (*¥***¥)
The function f is a continuous function anal is a real constant.

a a
f(x) dx° fla X d.
0 0
a) Prove the validity of the above identity.

b) Hence show clearly that

P xsinx 15
X—_

o l+cofx 4

proof
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Question 94 (*¥***¥)
By using a suitable substitution, find the exadteaof

17
2X

1 Vxt-1

dx.

, In(4+«/1_7)
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Question 95  (*¥***¥)

arcsinx

y=¢€

The figure above show the curve with equation
y =€ xi |} £1.

The finite region, shown shaded in the figure, led by the curve, the coordinate
axes and the straight line with equativr 1, is fully revolved about thex axis.

Find, an exact simplified value, for the volumetlod solid of revolution formed.

1 |in(e- 2)
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Question 96 (*****)

Use appropriate integration technigues to show that

=142 P__s5n3 .

7 6J3
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Question 97  (¥***¥)
By using a suitable substitution, find the exadtigaof

48
dx.

43 X X +1
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Question 98 (*¥***¥)

arctar{ tanfi Inp)

seé x tan X
| = =222 dx
tanx- tar x

Use appropriate integration techniques to show that
| =k +In 2,
wherek is a rational constant to be found.

You may assume that the limit of the integrandxagnds to zero, exists.

L

15
16
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Question 99  (*¥***¥)
Use a suitable hyperbolic substitution to findragified expression for

\/(2x+ 5)(2x- 3 dx.

[ 1 %(2x+1)\/(2x+5)(2x- 3- 4in2¢ 4 (2 H x Br G
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QueStiOﬂ 100 (*****)
It is given that the following integral convergesa finite valueL .

1 In x
— dx.

OX'l

Show, with details workings, that

r=1

You may further assume that integration and sunonatommute.
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Question 101 (*****)

a) If pl (0¢ ), show that

lim  xPInx =0, xI (0¢ ).

x® 0"

b) Hence find a simplified expression for

1
x"Inx dx, ni
0

c) Hence, showing a detailed method, evaluate

1
In(1- x) Inx dx.
0

You may assume without proof that
the integral converges.
integration and summation commute.

1
—=gp°n

—

n+1)
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Question 102 (*¥****)
| = cog(Inx)dx and J= sin(Inx) dx
a) Use an appropriate method to find expressiond fand J .

b) Use the integral X dx, wherei is the imaginary unit, to verify the answers

given inpart(a).

¢) Find an exact simplified value for

[ 1.h :%x sin(Inx) + cog Inx) |, |J :%x sin(Inx) - cog Inx)

y2
e2

. 1 1
2x dx= e’-1+ &+ 1

1
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Question 103 (*****)

1
g @ - COSX

|(a)=

Use an appropriate method to show that

() =2
a -1

dx, |a|>1.
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Question 104 (*¥**+¥)
Use appropriate integration techniques to show that

1

2 arcsim/x - arccos’}
o arcsin/x+ arccod?<

[

S|
N |
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Question 105 (***+*)
If 0<k <+/2 - 1prove that

1k 1k

Bk Inx dx = kk artanhx dx

« xX-1 X

You need not evaluate these integrals.
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Question 106  (*****)
Use integration by parts and trigonometric ideesitio find the exact value of

p

® 12seé x dx.
0
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(*****)

Question 107
Determine, as an exact simplified fraction, theueadf the following integral

Nlo

(4x2- 16x+ 1%4 dx.

Nlw

128
s
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Question 108 (*****)

/ + o
Use the substitution = i—x , to evaluate the following integral.
- X

N

3
(ax+5)1- - d1 %)

dx.

0

Give the answer in the forr%(ah/ﬁ) , Wherea andb are integers.

N

~=
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Question 109 (*****)

Use the substitutionx =aTb to find the exact value of

In x

(xra)(g

0

wherea andb are real positive constants wid™ b.

) In(ab)
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Question 110 (*¥***+*)
Use appropriate integration methods to show that

1

12x2 arctarx dx=p- 2 In«
0
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Question 111 (*****)
Use appropriate integration methods to find, imeofk, a simplified expression for

2 1

) Tricarx X0 KT

2(k+1)
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Question 112 (*****)

%InS
| = sechx dx.
0

a) Use the substitution = e to show thatl =E' wherek is a positive integer.

b) Given thatt=tanh(%x) show that ...

TR x:%InB, thent =2- /3.

c) Use the results of pafib) to find again the exact value of.
d) Show thatl can be written as

1in3
2 coshx dx

0 1+sinifx

and hence obtain the exact valuel ofor a third time.
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Question 113 (***+¥)

1

| = 2arsinh/x dx.
0

The value ofl is to be found using two methods.
a) Use the substitutiox =sinh?g to show that
I :3In(1+\/_2) V2.
A different approach is to be used to find the eadfi | .

b) Use the substitution =Jx, followed by a suitable hyperbolic substitution to
to verify the answer of paa).

[ [proof]
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QueStiOﬂ 114 (*****)

By considering the differentiation of products ppeopriate functions, find

ex(35e8x+ 2setx  tan+ 2ta() d».

It

eX(Ztanx+ se%x) +C

QueStiOﬂ 115 (*****)

By using a trigonometric substitution or otherwiad an exact simplified value for

the following integral.

P
2 1
o 1+3cosX
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QueStiOﬂ 116 (*****)
Find the value of the following definite integral.

Nl

12x- 1

(6)(2_ % 1)(6X2- = 5) 10dX.

1

Give the answer in the forrarctar(ﬁ) , Wheren is a positive integer.
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Question 117  (*¥***¥)

| = l_Vl*Xz

X4

dx.

Sk

a) Use a trigonometric substitution to show that
-2
| = 3(a +b\/§) :

wherea andb are integers to be found.

b) Use a hyperbolic substitution to verify the ansaiepart(a).

"

wiN

-3
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Question 118  (***+¥)
The function f is defined in the largest real domain by the equnat

f (x)° arcco$  [.

Determine the area of the finite region boundedfbgnd the coordinate axes.

| |, larea= 1
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Question 119 (rHx)
By considering

sin (2n+3)x  sin( 2n- ) x .
sinx sinx )

determine the exact value of

; .
2’ sin7x

0 SIinX
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Question 120 (***+*)

Find in exact simplified form the value of the fmAling definite integral.
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QueStiOﬂ 121 (*****)

Determine a simplified expression, in the fohm f (n) , for the following sum.

dx
2 .
X -1

r=p 2

2’ 3N-l
" NN+

@
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Question 122 (*****)
Use appropriate integration methods to find a diirepl expression for

2

Xarccos 5 dx.

1+ X

[ ] -+ (1+ xz)arctanx+ constan
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Question 123  (*¥****)
Find the exact value of

(n+1)x"

|
. (n+2)!

dx.
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Question 124 (¥*x+¥)

a) Use an appropriate integration method to evalueddllowing integral.

1

x3arctanx dx.
0

b) Obtain an infinite series expansion farctanx and use this series expansion to
verify the answer obtained for the above integrgart(a).

[you may assume that integration and summation caeghmu

!
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Question 125 (*****)
Find the exact value of

;p .
3" cosx+ sinx

——— dx.
4 Jsin 2x

, |2arcsin

J3-1
2

Created by T. Madas




Created by T. Madas
Question 126 (*¥***+*)

£l \/5(1+px3)
, 2= cod[x+ 3p)

3

dx.

Show that

| = 4arctar%,
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Question 127  (*¥***¥)
By expressing the integrand in the fomeclf x f ( tanh<), or otherwise, find the value
of the following integral.

1in5
2In3

\J2sechk

dx.
0 ¥sinh 2 coshx - ‘\1/ 2sinhix

[ 1[2
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Question 128  (****¥)
Use appropriate integration techniques to show that

arsinhy/ 3
sechx( t secl) dx = P
12

arsinh\/l—é
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Question 129 (*****)
The function f is defined as.

f (x) =arctanx, x1 ( §p,—2p).
a) Find a simplified expression for f (x) dx.

b) By considering the tangent compound angle identtyotherwise, find an
exact simplified value for

2

1
arctanz— dx.
1 X5-3x+ 3

]

1 1,.
xarctanx > Ir(x2+ ; 5P In2
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Question 130 (*****)

Use appropriate integration techniques to find aack simplified value for the
following improper integral.

XX dx.
o €- 1
You may assume without proof that
¥
1P
2 6
r=1

Q
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Question 131 (*****)

The positive solution of the quadratic equaticn- x E 0is denoted by, and is
commonly known as the golden section or golden rermb

This implies thatt2-f - £ 0, f :%(1+J§) »1.67.
a) Show, with a detailed method, that

%( x(x’ +1)l'f = (>’€ +1)-f.

b) Show, with full justification, that

)I(|®rQ x(xf +1)1-f = 1.

c) Show further that
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Question 132 (*****)
It is given that

RERREE T
R
234444 e

Assuming the following integral converges findetsact value.

1

. (Inx)(arctanx) dx.

[you may assume that integration and summation caeghmu

1 o
= p2- 120+ 24In2
[ 1] 5P
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Question 133 (*****)
Find the value of

P g
l Sln%x
P . sinz x

dx.

You may assume that the integrand is continuous=a.

[ 1[2
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Question 134 (*****)

Use appropriate integration techniques to find aack simplified value for the
following improper integral.

You may assume without proof that

¥

r=1
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Question 135  (¥**+¥)
The function f is defined as

1 .
f = tan — , | t¥ ¥ ).
(x) =arctan e x1 { )

a) Find a simplified expression fof ¢ x).

b) Showthat lim xf(x) =0.

X®¥
2_
c) Determine the value oflim In 2)(2—%1
X®+¥ 2X°+2x+1
¥
d) Hence find the value of  f(x) dx.
¥
4x 2x2 - 2%+ 1 ¥ 1
| T&X)=- | im ———— =0|, f(x) dx=5
L |14 4+ ey 2x2 4 2x+1 0 () 2P
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Question 136 (*****)

A family of functions f,(x), wheren=0,1, 2, 3, 4, .., satisfies the equation

Nl

"fy(x) = (1- 2+ &)
n=0

By integrating both sides of the above equatiorhwéspect td, from 0 to 1, show
that

f,(cosg) _ 1
— 1 =In 1+COSG(€§C7) :

n=0

You may assume in this question that integrationcasummation commute.
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