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Question 1  (*%)

A +Bx+C
(x—l)(x2+1) x=1 X241

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

b) Hence find

;zdx'
(x=1)(2?+1)
[a=2]. [B=—2].[c==2]. |2In|x~1|-In(x? +1) - 2arctan x+C
Question 2 (*¥%)
Find an exact value for
NG
> dx .
4—x*

Created by T. Madas



Question 3  (*%)
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By using the substitution # = arctan x , or otherwise, find an exact value for

Question 4  (*%)

Find an expression for

1
arctan x
'[ 2 dx.
0 1+x

_X+2
\/1—4x2
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arcsin2x—%\/1—4x2 +C
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Question 5 (*%)

x> +x+5 A +Bx+C
(x+1)(x2+4) x+1 P44

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

b) Hence find the exact value of

2
X2+ x+5

. (x+1)(x2+4) e

lA=1|, |B=0],|C=1

5 z+1n3
8
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Question 6  (*%)

Find an exact value for

[N1E

%—3\/§+6

Question 7  (*%)

Use the substitution u# =sinx to find an exact value in terms of natural logarithms for

T

COS X
dx.

1+sin’ x

ln(1+\/§)
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Question 8

(**)
The function f is defined as

f(x)Etanth, xeR, 0<x<In3.

Determine the mean value of f, in its entire domain.

-

5In3

= 0.272
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Question 9 (**+)

Find an exact value for

ENN

- .
3—4x? g

Question 10  (**+)

By using a suitable substitution, find in terms of 7, the value of

R

SR
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Question 11 (**+)

Show clearly that

4x+1
J‘4x—2_ 5 dxzf(x)+%ln[2x+f(x):|+C,

where f(x) is afunction to be found.

Question 12 (¥*+)

By using a suitable substitution, or otherwise, find

1

(1 + xz)arctan X e

In |arctan x| +C
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Question 13 (**+)

x% +3x+36
(x+9)(x2+9).

()=

a) Express f(x) into partial fractions.

b) Hence find

Jf(x) dx.

1 3
+

x+9  x*+9

, 1n|x+9|+arctan%+C

(L | Tl or
&) ) o = St t o = Wl g
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Question 14 (**%)

Use the substitution ¢ = x — 8 to find the exact value of

8.75
1

s a2 —16x+65

dx,

giving the answer as a single natural logarithm.

Question 15 (**%)

f(x) =sinh xcos x +sin xcoshx, xe R.
a) Find a simplified expression for f”(x):

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

2
— S — dx.
jtanhx+tanx

(2975, f’(x)=2coshxcosx|, |In|sinh xcos x +sin xcosh x|+ C
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Question 16  (**%)

Find the exact value of

7.5
I BEN

2
o' 4x°+75

&N

Question 17  (**%)

Find the exact value of

1
j N
oV 4% =372
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Question 18  (**%)

Find the exact value of each of the following integrals.
-2
a) J. —a ! dx
3 A—x?=6x-5

-2
X
b) ———Fdx .
,“_3 V—x?—6x=5

Question 19 (**%)

By using the substitution x = 9sin” @, or otherwise, find the exact value of

Wy
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Question 20  (**%)

Find the exact value of

Wl

j X+l dx
4 V9x2216

(1-1n2)

W=

Question 21 (¥%%)

Find the exact value of each of the following integrals.

Y

a) 2; dx .
Js X —-10x+29
~ 7/

b) al dx .
Jo V2108429

%, In(1++72)

Q@
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Question 22  (**%)

Use the substitution u# =e”* to find

Question 23 (**%)

Find in exact simplified form in terms of natural logarithms

3 1 3
2 dx.
3 2x+6\Vx—=2
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Question 24  (*¥%¥)

Show that the exact value of the following integral
2 2
3x7+
[ 3
1 2x” +x

is %11148.

W2 5 - 53

= ‘%‘\“3
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Question 25  (**%)

1
xarcsin x d
— dx.
0 Vl—x2

Show that value of the above definite integral is 1.

proof

Question 26  (¥**+)
f(x)=xarctanx, xe R.
a) Find an expression for f’(x).

b) Use the answer to part (a) to find the exact value of

1
j 4arctanx dx.
0

You may not use standard integration by parts to obtain the answer to part (b).

£/(x) =—"= +arctan x|,

1+ x
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Question 27 (***+)

By using the substitution x> =3tan @, or otherwise, find the exact value of

\/§ X
j 7 dx.
0 x 49

Question 28  (***+)

Use an appropriate substitution to find an exact value for the following integral.

N
1

—_— dx.
X 1—(1nx)2

You may assume that the integral converges.

N
S

QNG A SuRSTTTUTIo)
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e xdy
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Question 29  (¥*%4)

The curves C; and C, have respective equations
y=18coshx, xe R and y=12+14sinhx, xe R.
a) Find the exact coordinates of the points of intersection between C; and C,.
b) Sketch in the same diagram the graph of C; and the graph of C,.
¢) Show that the finite region bounded by the graphs of C; and C, has an area of

aln2+5b,

where a and b are integers to be found.

(1n2 ﬁ) & (1n4,153), 12In2-8
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Question 30 (***+)

a) Express f(x) into partial fractions.

b) Hence find, as a single natural logarithm, the value of

jjf(x) dx.
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Question 31  (**%4)

f(x)=xarsinh( x), xeR.

=

a) Find a simplified expression for f’(x).

b) Use the answer to part (a) to show that

Ji2
I arsinh(%x) dv=2v3In(2+3)-2.

0

f'(x)zarsinh(%x)+

x~+4
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Question 32  (**%4)

o3
# —F dx.
.[ 1 (x+9) Jx
a) By using a suitable substitution find an exact value for 7 .

b) Show clearly that the answer to part (a) can be written as 2arctan1—31.

I:I, [= Z(arctan;—arctanl)
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Question 33  (***+)

z
3

] RN
0 1+8cos” x

a) By using the substitution ¢ = tan x, or otherwise, show clearly that

3
| s

o 9+t

b) Hence find the exact value of I .

Question 34  (¥**4)

By using the substitution u# =cosh x —1, or otherwise, find the value of

dx .

In3 coshx+1
o sinhx(coshx=1)
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Question 35  (**%4)

f(x)=5coshx—4sinhx, xe R.
a) Find a simplified expression for f (x) in terms of e*.

b) Hence by using the substitution u = e, or otherwise, show that

In3 1 %
j dx=—.
1n3 f(x) 18

2

Question 36  (¥**+)

By using the substitution x> =9sin’ @ ,-or otherwise, find the exact value of

[ 5

%arcsin (%)
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Question 37  (**%4)

f(x)5(2362—1)arcsinx+x\]1—x2 ,—1<x<l1.

a) Find a simplified expression for f’(x).

b) Hence find

NI

J xarcsin x dx .

[ ] |f(x)=4xarcsinx
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Question 38  (**%4)

By using the substitution u=+/¢e*—1, or otherwise, find the exact value of

In2
e*=1 dx.
0

Question 39  (**%4)

Find in exact simplified form the value of

In2
e)C
dx.
o coshx
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Question 40  (**%4)

proof
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Question 41  (**%4)

Use an appropriate substitution to find an exact value for the following integral.

NG
1—+/arcsin x

dx
\/1 — x? arcsin x

=

[ ] |m2 - 2( %75—\/%7)
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Question 42 (¥¥¥%¥)

Find the exact value of

Question 43 (F**F)

Use a suitable trigonometric substitution to find an integrated expression for
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Question 44  (¥*¥%¥)

Use the substitution ¢ = tan (%) to find the value of

2z
s o
0 5+4cosx
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Question 45 (**¥%)

Show that the exact value of the following integral

x+3

0 (x+1)(x2+4x+5) o

is l1n2.

, |proof
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Question 46  (**¥¥)

x) to find an exact simplified value for

I|—

Use the substitution ¢ = tan(

201

— dx.
2—cosx

0

Any trigonometric identities to convert cos x in terms of ¢ must be derived.
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Question 47  (¥¥¥%¥)

1
I:j 5 8 5 dx .
3cos” x+sin” x

a) By using the substitution ¢ = tan x, or otherwise, show clearly that
3
I = 63 arctan ?tan x |+constant .

T

b) Hence find the exact value of j ! 18 dx.

0 3cos? x+sin” x

73
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Question 48  (*¥¥¥)

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

jlﬁdx

x+1

Question 49 (¥*%%¥)
By using the substitution u =v3— sec” x'; or otherwise, find the exact value of

z
4 sec’x

—_— dx.
0 \/3—seczx

Nk
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Question 50  (¥¥*¥F)

By using a suitable trigonometric substitution, show clearly that

1
2

j /16—x dx=71-2.
0 1—x

proof

Question 51  (¥¥%%)

By using the substitution u = tan x, or otherwise, show clearly that

T

4 1 1
5 —— dx=_arctan5.
o €os”“ x+25sin” x 5

proof
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Question 52 (¥¥¥%¥)

By using the substitution x = cosh? u , or otherwise, show that

Ll dlen(\/;+\/x—1)+\/x2—x+constant.
\/x—
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Question 53  (¥¥¥¥)

. 2tan x
sin2x=———

I+tan”x

a) Prove the validity of the above trigonometric identity.

b) Express into partial fractions.

8
(3t+1)(+3)

¢) . Hence use the substitution ¢ = tan x to show that

T

j4 L dx=In3.
o 3+35sin2x

8 3 1
(3r+1)(¢+3) 3r+1 t+3
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Question 54  (¥%%%)

2t A Bt+C
+

(t+1)(t2+1) t+1 241

a) Determine the values of A, B and C in the above identity.

b) Hence find an value for

1+sinx

S d
NN
—y
|
(@]
o
w2
=
&

N|§|

(z-21n2)

,|A=-1, B=1, C=1|,
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Question 55  (¥¥¥%¥)

Use the substitution ¢ = tan (%) to find the value of

z

2 1
——— & adx.

0 1+sinx
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N THMS OF £ By Any SomAas
—_— ey T

MiTikp /Miyeosnon)

A N

S = abud x

B2

=

sx = obad

GG T s

A=0 > t-o

WL e el

“TRASRUNNG T WU AN AU THE PestTy frou AU

I
J e et 22 o
o s, T e

o

Question 56  (**¥¥)

Use suitable substitution to find the exact value of
z
2

sin 2x

— dx.
0 \/4—sin4x

z
6
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Question 57  (¥¥¥%¥)

1—x
a) Use the substitution \/; =sin @ to show that
1= IZsinz 0de.

b) Hence show further that

I = arcsin \/_ —Ax— x? + constant

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

y= (4x—3)\/—8(2x2 —3x+1) + arcsin (4x—3).

a) Show that

ﬂ:k\/—2x2+3x—1,
dx

where k is an exact constant to be found.

b) Hence find the exact value of the following integral.

1

j \/—2x2+3x—1 dx .
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Question 59  (¥*¥%¥)

Use the substitution ¢t = tan (%) to find the exact value of
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Question 60  (**¥¥)

. 1 r
Use the substitution u =— to find
X

1 dx
xx/3x2 +2x—1
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Question 61  (**¥**4)

Use the substitution ¢t = tan (%) to find the value of

T

2 1
o d++3sinx+4cosx

dx .

All relevant results used in this evaluation must be carefully derived.
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Question 62  (*¥**4)

Use the substitution ¢ = tan(

|
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x) to find the exact value for the integral

iz

2 2

o l4sinx+2cosx

dx

All relevant results used in this evaluation must be carefully derived.
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Question 63  (¥***4)
y=arcsinx, —1<x<T1.
a) Show clearly that

dy 1

dx 1-x2 .

b) Use the substitution x =sin @ to find

2x7

V1= 2

dx .

¢) Hence find an exact value for

1
j dxarcsin x dx
0

arcsinx—le—x2 +C
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Question 64  (**¥%4)

It is given that
x=—2+\/§cosh9, 0=>0.

a) Show clearly that ...

Vx? +4x+1
—5F

i. ... sinh@=

. x+2 \/§ cosh @
. ... ——dx=—

(xz ar +1)% 3 | sinh?6

b) By considering the derivative of coseché find

x+2 I

\SJo%}

(x2+4x+1)

do.
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Question 65  (**¥*4)

Use the substitution 1 = +/x to find

Jx-1
Jx+1

lln
2

—arctan \/; +C
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Question 66  (****4)

a) Find a simplified expression for

]
— | arctan— |.
dx X

b) Hence show that

X

2
j Oxarctan (gj dx = 7r+18—6\/§
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Question 67  (***%4)

16 dx .

(o)

. 3(3x2+16)

a) By using a suitable trigonometric substitution in terms of &, show that the
above integral can be transformed to

T
£ 3c0s36’ ae.
144 ),

b) Hence evaluate the original integral.

‘H
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Question 68  (****4)

T
= i i dx.
0 2+sin4x

a) Show that the substitution u =tan 2x transforms / into

NE

J=) ————du.
o (2u+1)"+3

b) Hence find the exact value of [, giving the answer in terms of 7.
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Question 69  (**¥*%4)

1+tan2(

)
|

a) Prove the validity of the above trigonometric identity.

SECx =

(STSHINI

1—tan2(

b) Express

5 into partial fractions.
1-t

¢) Hence use the substitution ¢ = tan( ) to show that

X
2

sec x dx =1In|tan £+£ +C.
24

N R

(Xj BEORIONG- A% fouelas

U P @) g (b)
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Question 70  (***%4)

Find an exact value for

Question 71  (¥*%**4)
z
2

1
Izj - dx.
0 1+sin x+cosx

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

I=In2.

proof
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Question 72 (**¥*%4)

Use the substitution x =2cosh @, to find a simplified expression for
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Question 73  (**¥*%4)

. 1 .
Use the substitution u = —— to find
x+1

1
(x+1)Va? +4x+2

dx .
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Question 74  (****%4)

z
I:jz 2Ccos x di.
0 1+ cosx

By using the substitution ¢ = tan( ), or otherwise, show that

X
2

I=r-2.
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Question 75 (¥4

Find an exact value for

1.5
8xarcsin (%x) dx.
-15

[ 1. j93-37
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Question 76  (****4)

P E S
cosh x—sinh x

a) By multiplying the numerator and denominator of the integrand by sechx,
show that

[ =—In(1-tanhx)+C,

where C in an arbitrary constant.

b) By multiplying the numerator and denominator of the integrand by
(cosh x—sinh x), show that

[ =x+In(coshx)+K,

where K in an arbitrary constant.

¢) Show clearly that C =K.

proof
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Question 77  (**¥%4)

COS X
SCCX=—""7—

1-sin’x
a) Prove the validity of the above trigonometric identity.

b) Use the substitution u# =sin x to show that

secx dx :lln[
2

3

D
18 Gy

7+4\/§]'

[

¢) Show clearly that

lln(7+§ﬁj:ln(l+§ﬁj

2

proof
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Question 78  (****4)

9 A Bx+C
+

Ol x+l 2 ox+l
a) Find the value of each of the constants A, B and C in the above identity.

b) Hence find the exact value of

1
j 39 dx .
0 X —1

|A=3

 13m2+73

, |B==-3],[C=6
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Question 79  (*¥¥*4)

Show that
§7[
I sec’ x artanh (sinx) dx = —1+\/§ln(2+\/§).

proof
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Question 80  (*¥**4)

Use appropriate integration techniques to find an exact simplified value for

7 +3In2|

b

© ST BY A SURSTTTUTON

e
C*
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Question 81  (F¥¥¥%¥)

Use appropriate integration techniques to find an exact simplified value for

T P AT RefE A SURSTT .
T © L-lo &
[ [
° - ¥
L Lo - ;me
T
Now SNG4 TGO - ('1 ) - G-9)
E—. JMi N (6 = anbua) Y
s sefg dp %
sed I

) &%
[T

%
[ i

:—‘]—L—(A«%‘ds) . j
-
-l
/

s N
bty
=9

T
%
4

£ 4
2 do

/j’é
Y
Vo
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Question 82  (Fk#*EF)

Use the substitution ¢ = tan( x) to find, in terms of 7, the exact value of

rowo

27

k. i
T 2+4coS3x
6

o5

54
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Question 83  (F¥¥¥EF)

Use the substitution u =+/x+2 to find

16 I
(x+6)(x—2)Vx+2
Nx+2-2 Nx+2
In|———|— 2 arctan +C
xX+2+2 2
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Question 84  (F¥¥¥EF)

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

dx=1In

C.
4cos x+3sin x |2sinx+cosx—l|

j 5 |2+sinx—2005x|+

proof

Question 85  (F¥¥¥¥¥)

=

By using the substitution x = e 2", or otherwise, find a simplified expression for

¥t =1

— dx.
x2\]x4+1

Vit +l

+C
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Question 86  (F¥*¥*¥)

Use a suitable hyperbolic substitution to find the exact value of

3'75 J(2x+5)(2x=3) dx.

g—4ln2
16
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Question 87  (¥¥¥EF)

_ 3tan@—tan’ @

tan 36 5
1-3tan“ @

a) Prove the validity of the above trigonometric identity by writing tan36 as
tan(26+6).

b) Hence, show clearly that

7 6x(3—x2)

—— dx=In2.
1—2x> —3x*

proof
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Question 88  (F**EF)

T
3
J = 6x/§cosx .

4 +sin2xtan (%x)

Use the substitution ¢ = tan(%x) to show that

J=r-1.
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Question 89  (Fk¥¥EF)

By considering the derivatives of e*sinx and e”* cosx, find

jex(Zcosx—3sinx) dx .

e* (5cosx—sinx)+C

=

Question 90  (Fx*FEF)

Use integration by parts and suitable trigonometric identities to find

jsec3 x dx .

lsecxtanx+lln sec x + tan x|+ C

2 2
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Question 91 (k)

Show that the exact value of

J‘lde,

0 X2 +62x

can be written as

arccot(e).
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Question 92 (k)

By using the substitution u=1+¢ " tan x, or otherwise, show that the exact value of

1
v/ .
4 2—sin2x

o (1+cos2x)e*+sin2x

dx,

can be written as

In [26_51‘7r cosh (%75)} .
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Question 93 (Gk¥¥EF)

The function f is a continuous function and a is a real constant.

'[Oaf(x) dxzjoaf(a—x) d.

a) Prove the validity of the above identity.

b) Hence show clearly that

* xsinx 1
J- M ge=—z?,
o l+cos”x 4

proof
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Question 94 (Gk¥¥EF)

By using a suitable substitution, find the exact value of

1n(4+Jﬁ)
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Question 95 (Gk¥¥EF)

y N

y — earcsmx
_—— |
o >
The figure above show the curve with equation
y=e""" xe R, x|£1.

The finite region, shown shaded in the figure, bounded by the curve, the coordinate
axes and the straight line with equation x =1, is fully revolved about the x axis.

Find, an exact simplified value, for the volume of the solid of revolution formed.
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Question 96  (F¥*¥EF)

Use appropriate integration techniques to show that

1=1+2| %

7 63

5In3

, |proof
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Question 97  (Gk¥¥EF)

By using a suitable substitution, find the exact value of

48
j 2,
43 xx]x4+1
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Question 98  (Fk*EF)

arctan tanh(In 2))
sec” xtan 2x
—— dx

~N
Il

tan x — tan3 X

Use appropriate integration techniques to show that

I=k+In2,

where k 1is a rational constant to be found.

You may assume that the limit of the integrand, as x tends to zero, exists.
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Question 99  (Gk¥¥EF)

Use a suitable hyperbolic substitution to find a simplified expression for

j J(2x+5)(2x-3) dx.

[ v} i(2x+l)\/(2x+5)(2x—3)—4ln:2x+l+\/(2x+5)(2x—3)}+C

Created by T. Madas



Created by T. Madas

Question 100 (k% %%¥)

It is given that the following integral converges to a finite value L.

1
B g
Show, with details workings, that
ZW |
L = —2
r
r=l1

You may further assume that integration and summation commute.
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Question 101 (¥*%%%¥)

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

lim [+”Inx|=0, xe (0,e0).

x—0t

b) Hence find a simplified expression for

x"Inx dx, ne N,
0

¢) Hence, showing a detailed method, evaluate

[In(1-Xx)]inx dx.

You may assume without proof that
¢ the integral converges.

¢ integration and summation commute.
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Question 102 (% %%¥)
I=| cos(lnx)dx and J=| sin(lnx)dx
a) Use an appropriate method to find expressions for / and J .

b) Use the integral x' dx, where i is the imaginary unit, to verify the answers

given in part (a).

¢) Find an exact simplified value for

N

2x' dx .

[ 1=%x[sin(lnx)+cos(lnx):| g J:%x[sin(lnx)—cos(lnx)] ,
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Question 103 (¥¥¥%%¥)

I(a):j L a, a>1.

0 —COSXx

Use an appropriate method to show that
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Question 104  (Gk¥k#%)

Use appropriate integration techniques to show that

1

.[2 arcsm\/_ arccos\/_ 1 1
arcsm\/_ +arccos\/_ 2 i
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Question 105 (Gk¥k#%)

IfO<k<+2-1 prove that

1k 1=k
e Inx

d I+k artanh x
_x — —_—
k x* -1 k X

dx

You need not evaluate these integrals.
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Question 106  (***%¥)

Use integration by parts and trigonometric identities to find the exact value of

T

jé 12sec’ x dx.
0

4+3In3
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Question 107  (*###*)

Determine, as an exact simplified fraction, the value of the following integral.
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Question 108  (**%%¥)

o I+x o
Use the substitution u = 194 to evaluate the following integral.
—-X

PN

3
(4x+5)V1-x2 =3(1-27)

dx .

0

Give the answer in the form %(a +b ) , where a and b are integers.
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Question 109  (*%%%¥)

.. ab L
Use the substitution x = — to find the exact value of
t

- Inx
J.O ra)(nen) ™

where a and b are real positive constants with a>b.
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Question 110 (G¥¥k#%)

Use appropriate integration methods to show that

1
j 12x% arctanx dx=7—2+In4.
0
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Question 111 (¥¥%%%¥)

Use appropriate integration methods to find, in terms.of k , a simplified expression for

%4
2 % dx . |k| #1.
o l+k~tan”x
T
“12(k+1)
@ Ser Ry A SURSIETON), @ DERUNY T THE IEGRAL We Now e

T CY
{ (1 du

Q. I : T
J, Bk J U Teedy
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Question 112 (¥¥¥%%¥)

%ln3
Iz'[ sechx dx.
0

.. T . oy
a) Use the substitution u =e" to show that I = e where k is a positive integer.

b) Given that ¢t = tanh (l x) show that ...

[\S)

dt
Lo —=

s

(l—tz).

i, ..o1f xz%ln?:,then t=2—\/§.

=

¢) Use the results of part (b) to find again the exact value of 7 .

d) Show that / can be written as

113
2" coshx

e dx,
o l+sinh“x

and hence obtain the exact value of / for a third time.
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Question 113 (G¥¥k#%)

1
I='[ 2arsinh\/; dx.

0

The value of [ is to be found using two methods.

a) Use the substitution x = sinh? @ to show that
I=3In(1+2)-+2.
A different approach is to be used to find the value of I .

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

9

proof |
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Question 114  (*%i#*)

By considering the differentiation of products of appropriate functions, find

j ex(3sec2x+ZSec2xtanx+2tanx) dx.

I:I, eX(Ztanx+sec2x)+C

Question 115  (¥¥¥%%¥)

By using a trigonometric substitution or otherwise, find an exact simplified value for
the following integral.

T

jz .
0 1+3cos3x
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Question 116 (¥**%%)

Find the value of the following definite integral.

N =

12x—1
0 (6x2—x—l)(6x2—x—5)+10

dx .

Give the answer in the form arctan( ), where n is a positive integer.
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Question 117  (¥¥¥%%¥)

: \/1+x2

- Y2 g
. X
+

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

where a and b are integers to be found.

b) Use a hyperbolic substitution to verify the answer of part (a).
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Question 118 (G¥¥k#%)

The function f is defined in the largest real domain by the equation
f(x)=arccos|2x-1|.

Determine the area of the finite region bounded by f and the coordinate axes.
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Question 119 (FEHEE)

By considering

sin| (2m+1)x] sin[ (2m~1)x]

sin x sin x

,meN,

determine the exact value of

sin7x I
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Question 120  (G¥¥k#%)

Find in exact simplified form the value of the following definite integral.
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Question 121  (¥¥¥%%¥)

Determine a simplified expression, in the form 1n|: f (n):l , for the following sum.

1 ol 22

N(N+1)

® Srer ]y PTIAL foacrions N e el (B weediion)

( 2 ¥
{ e
| S LY, G ™

| ) X T At
o wr b = 3 Cbhdobl]
= =

© wRITING. THE TRMS SPuOmy | LoofiNG FoL PATIRINS

i
1) = Q= 3)|

= Il — 63 + W3 & T '\]
o W+ W3 <+ r=3 |
W/ s+ b = |
"
W L v hs s PO T

WG - AN+ W e—re Nt
3 g |
oA - W) W3 e—ratl

Created by T. Madas



Created by T. Madas

Question 122  (¥¥¥%%¥)

Use appropriate integration methods to find a simplified expression for

2

dx.

X arccos 2

14+ x

I:I , |—x+ (1 +x2 ) arctan x + constant
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Question 123  (***k¥)

Find the exact value of

=

(2e -5)
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Question 124  (Gk¥k#%)

a) Use an appropriate integration method to evaluate the following integral.

1

¥ arctan x dx.
0

b) Obtain an infinite series expansion for arctan x and use this series expansion to
verify the answer obtained for the above integral in part (a).

[you may assume that integration and summation commute)

) ST B nuRAN B P

b) NED T ePnso) of artaua
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Question 125  (*k#*)
Find the exact value of

1z )
j3 COS X+ SIn x
1

ir \/sin2x

dx.
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Question 126

Show that

(*****)
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Question 127  (k#*#*)

By expressing the integrand in the form sech? x f (tanh x), or otherwise, find the value
of the following integral.
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Question 128

Use appropriate integration techniques to show that
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Question 129  (¥¥%%¥)

The function f is defined as.
f(x)=arctanx, xe (—%75,%7{).
a) Find a simplified expression for J- f(x) dx.

b) By considering the tangent compound angle identity, or otherwise, find an
exact simplified value for

2 1
arctan| ——— | dx.
1 x“=3x+3

|:|, xarctanx—%ln(x2+l), l]l'—an
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Question 130 (k% %%¥)

Created by T. Madas

Use appropriate integration techniques to find an exact simplified value for the

following improper integral.

You may assume without proof that
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Question 131  (¥#%%%)

The positive solution of the quadratic equation x?=x=1=0 is denoted by ¢, and is
commonly known as the golden section or golden number.

This implies that ¢* —¢—1=0, ¢:%(1+«/§)z1.62.

a) Show, with a detailed method, that

Aalee )] = ()

b) Show, with full justification, that

)}i_r}:o[x(xq) +1)l_¢} = 1.

¢) - Show further that
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Question 132
It is given that

(*****)
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Assuming the following integral converges find its exact value.

1

(Inx)(arctan x) dx.
0

[you may assume that integration and summation commute)
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Question 133

Find the value of

(*****)

You may assume that the integrand is continuous at x=0.
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Question 134  (k*ki#*)

Use appropriate integration techniques to find an exact simplified value for the

following improper integral.

You may assume without proof that
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Question 135 (Gk¥k#%)

The function f is defined as
f (x) =arctan % ,  X€(—o0,00).
2x

a) Find a simplified expression for f’(x).

b) Show that lim [xf(x)]=0.

X—>Teo

2
¢) Determine the value of =~ lim | In w
P 2x°+2x+1

d) Hence find the value of J- f(x) dx.
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Question 136  (¥**%%¥)

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

(o)

Z[t”fn (x)} = (1—2xt+t2)_% :

n=0

By integrating both sides of the above equation with respect to ¢, from 0 to 1, show
that

)

Z % = ln[1+ cosec (%6’)} ’

n=0

You may assume in this question that integration and summation commaute.
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