)

2)

3)

5)

6)
7

8)

10)

11)

13)

2n _ n 2n+1 ( l)k n
@ By writing (cosx) (1-sin’x)", show that I(cosx) dx = Z

TION - THE MEGA ASSIGNMENT

Evaluate J‘wi = dx 1

Evaluate I sm‘? do .o

5 €os 0

Fmd I-——}——dx.ﬂ
X°+2x+3

Find | 4t'f dt .z
(t+1)2t° +3)

T

Evaluate I x sec’x dx .1

0
3

Evaluate
;[ 2+x)?

Find Isec29 tan0 do .o ‘
2
Find I 5t2 +3 dt .=
tit"+1)
Using integration by parts, or otherwise, find jx tan™' x dx .-

dx o

dx .

/3
Using the substitution x = 2sin®, or otherwise, calculate _[

JIT

T

1
1. Show that j(sin x)** cosxdx = Kl where k is a positive integer.

n

o2k +1\k
@ Hence, or otherwise, evaluate J.cos5 xdx .o
0

1. Let f(x) = Lnx - ax + b, for x > 0, where a and b are real numbers and a > 0. Show that y = f(x)

has a single turning point which is a maximum.
il. The graphs of y = Lnx and y = ax - b intersect at points A and B. Using the result of part (i), or

otherwise, show that the chord AB lies below the curve y = Lnx.

k

1ii. Using integration by parts, or otherwise, show that J Lnxdx=kLnk-k+1.
iv. Use the trapezoidal rule on the intervals with integer endpoints 1, 2, 3,..., k to show that

1
ILnx dx is approximately equal to > Lnk + Ln[(k -1) !] .

k
V. Hence deduce that k!< e\/E(-lE) el
e

Find [—&
x(Inx)




14
15)

@
17)

18)

19)

20)

22)
23)

24)

25)

ON/V\MAJA %%

Find [xe'dx .0

Show that f _6t+23 i —m70n

@2t - 1)t + 6)
Find di (x sin'x), and hence find I sin”'x dx .o
X

u dx

Using the substitution t = tan , or otherwise, calculate f - e

' 2 5 + 3sin x + 4cos x

. . in(2 1 in(2m — 1

1. Show that, if 0 <x < T , then sin( m + Dx _ sin( m X = 2 cos(2mx).

2 sin X sin X

., Show that, for any positive integer m, f cos(2mx)dx = 0.

ii. Deduce that, if m is any positive integer, E M dx = f im_(2_m_—11)£ dx.
sin X sin x

. . 7 sin(2m - 1)x T

1v. Show that, if m = 1 then, _E ———dx =%

= sinx 2

\ Hence show that E Slfl X dx = T n

- sin X

n
Let I, = E(sin x)"dx , where n is an integer, n = 0.

i Using integration by parts, show that, forn >2, In=(n;1)1n~2
.. 2n — - 1 2 2n -
1i. Deduce that I,, = n-1 2n 3-...-3-~-£ and I, = .2 22‘1—2—1
2n  2n -2 4 2 2 2n+1 2n-1 53
iil. Explain why I > I . ;.
1v. Hence, using the fact that I, , > I, and I, > I, ,, show that
g( 2n )< 2’ 4%..(2n)° Ty
2\2n+1/ " 132.5%..2n-1)*@2n+1) 2~
Find
4x -12
1. ——d
: i
.. 1
— Re
- Ix2—6x+l3dx
Evaluate E\/9—u2 du |
2
11-2t
Evaluate

% 4w
2t-1)(3-1)

Evaluate Eezxsin x dx &

2x T , L T
i Given that sinx>—n- for 0<x<5,explam why Ee MXdx < Ee ™ dx.

T

i Showthat [re™™dx = [2e™"dx.
2

s s
iii. Hence show that J:e SXdx < E(e—l) e

dx by using the substitution x + 1 =u>x

X
Evaluate f P \/;TI
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,,:"ﬁ26)

27)

28)

29)

30)

31)

32)

33)

34)

®
Evaluate £2 e by using the substitution t = tun --:l.u
2+cos0 2

1
Evaluate _Lz sin”'x dx .1

C

I Find real numbers a, b and ¢ such that 5 4x +3 = a’; +b +
x*+Dx+2) x“+1
ii Hence find J.—EEL X .2
' & +Dx+2)
Suppose k is a constant greater than 1. Let f(x) = ——1———k where 0 <
I + (tan x)
f(3)=01
i Showthat f0x)+f(F-x)=1for 0 < x < 2

il. Sketchy =f(x) for 0 < x < g

X+2

n
X < 5 [You may assume

[There is no need to find f'(x) but assume y = f(x) has a horizontal tangent at x = 0. Your graph

should exhibit the property of (b)(i).]

) dx
111, Hence, or otherwise, evaluate E————k— Re
' 1+ (tan x)
Find: .
i. Itaneseczé) do.

J' 2X+6

X .
x2 +6x+1
5

ii.

2
Evaluate _[ dx by using the substitution u =x - 2.1
IJx-DB-x

2

5(1—t
Evaluate £ ( ) dt .o

(t+1D(3-2t)
1. Find fxe"z dx.

ii. Evaluate £2x3 e* dx .o

Each of the following statements is either true or false. Write TRUE or FALSE for each statement and
give brief reasons for your answers. (You are not asked to find the primitive functions).

12‘._
i fsin70do =0

oA

ii. Esin7 0do=0
i, [ dx=0

iv. E(sing 0- cos’0) d6 = 0

’ dt < dtﬂ.
1+t" 1+t"

V. Forn=1,2,3, ...
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35)

36)

37)

38)

39)

40)

41)

42)

43)

Find:
i j—-——dt

il _‘- 2e dx , using the substitution u=¢".1
e* +9 1
1. Evaluate |————d
s (2t+ +1D(2- t)
T
0 2
B ing the substitution t = tan— d (1), luat Ro]
it y using the substitution an2 and (1), evaluate j3sm6+4cose

z
2

Let I, = fsin“x dx , where n is a non-negative integer.
0

n

1. Show that I, = (n—1) j.sin“'zxcoszx dx whenn>2.
0
. n-1
ii. Deduce that I, = —1,_, whenn 2 2.
n
iil. ‘Evaluate 1.2

Find the exact values of:

dx

. j- x+1

3 x2 +2x+5

’ J2
. jJ4—x dx o
0

Find:
: dx
N T
(x+1)(x* + 2)
il. jcos x dx , by writing cos’ x = (1 —sin® x) cosx, or otherwise.!

LetI, = j(l +t2)"dt,n = 1,2,3,...

0

Use integration by parts to show that I, =
2n +1

Hint:  Observe that (1 +t")"" + g+ =1+1")"m
Evaluate:

il

2
. j J4 - x*dx B
J3

. . axt -5x-17 A Bx+C

i. Write in the form ) .
x —1)(x +x+2) x—-1 x +x+2

. 4x* - 5%x—17

il. Hence evaluate I dx .o

_‘(x—l)(x +X+2)
Find the exact value of:

! 1(1+x2)“x+——2—r}—1“ -1
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44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

{
) o}
% J‘1+\2 o

a0

ii.

r(log, x)}
[

1ii. cos™'x dx .o

0'—.”(— -

s
0 * do
Use the substitution t = tan— to find the exact value of f el
2 h sin® +2
Prove that
t+1
a. f—dt——+logeZ
6
b. f 4 dx = 2log, (2) Rej
s x =D -3) 5

2
- - 2. [l e
a, Use the substitution x = gsme to prove that f 4-9x* dx = g
0

b. Hence, or otherwise, find the area enclosed by the ellipse 9x* + y* = 4.1

T
n-1 . .

)In_z where n is and integer and n > 2.
n

. 2
a. Given that I = fcos“ X dx, prove that I = (
0

T

b. Hence evaluate fcoss x dx .@
0

I
X
Evaluate |————dx
5[ V(2 -x)
T

1
Use integration by parts to show that J.tan"'x dx = i 21 log,2 .
0

x? A B . C .
x’ -9 2x-3 2x+3°

Find numbers A, B, C such that 2
Lo
Hence evaluate J.

dx
4x? —

n
3

. _ 1 .
Using the substitution t = tan( 5 0), or otherwise, show that I
0!

50 = J3-1x
Find:
3n
a. _[x cosx dx;
0
. ! 1
b [———dxm

JXP+4x+5
A B C

X = + +
(x=DX(x-2) x-1 (x-1? x-2°

Find real numbers A, B, C such that
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54)

55)

56)

57)

58)

59)

60)

61)

62)

Hence show that J.( l)x( 2) dx = 21080(%) -1
X X -

Use the substitution x = a - t, where a is a constant, to prove that If (x)dx = If (a—t)dt.
0 0

otherwise, show that !x(l -x)”dx = 5100 ko
Show that:
a. 4leogex dx = 7¢* — ¢*;
C4 d
b.  [———=2log2n
- x log, x
Evaluate:
7
o
0
4
6
b [——dx
SVX+S
T
6
C. Jsin 4x cos 2x dx .2

6
Find jcosz xdx.t

Use the substitution x = v, u> 0, to evaluate f—-(—J_l—T)dx h
+

Xﬂ
L= dx, n=0,1,2,3, ...
b Ux+1
n-1
i. Show that x"'Vx+1= .
\/x +1 \/x +1
ii. Show that (2n+ 1)L, =2v2-2nl,_, , n=1,2,3, ...
x*
iii. Evaluate dx.
[
1 1. 4 ]
i, Show [ Ln(x+1) dx=—Lno+ | dx.
DX 2 3 Jx(x+1)
2
11. Hence evaluate J.—lz— Ln(x +1)dx in simplest exact form.}
X
1
1 n'
1. Show that |x(1-x)"dx = —
5'. ( ) (n+2)!
2
ii. Evaluate .[sin 2x(1-sinx)'°dx using the substitution u = sinx.{
0
i. If6=n-tan"—3—, showtan9=3.
4 2
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63)

64)

65)

66)

67)

68)

69)

70)

71)

72)

73)

n~tun"3r 1

i, Evaluate I A dO0, leaving your answor in terms of . f
5 cosO+2 '
Find:
i. Itanz xdx

. e*
il. dx.
-[ ,1_62)( T
6
Evaluate fo6—x dx.f
1

T

2
Evaluate J. —dx using the substitution t = fan > g
o 1+sinx 2
Find:
i [Lnx dx
ii. J- 2x Ln(x*+ 1) dx.T
i. Find [x sec(x’) dx.
4
: X
ii. Find dx.
I x> +1 f

loge2 -X
: e’ —e
1. Evaluate 7 dx.

5 € +e

r
: 3 03
. o sin” X
ii. Use the substitution u = cos x to evaluate J 5— dx.
5 COS™ X

i Show that (1- VX ) 'Vx =(1- Jx )" - (1- Vx)"

) n
ii.  If L= | (1-Vx)dx for n20show that I,= ——1I,, for n>1.
0

n+2 "'
1 n+2
111. Deduce that 7= 2 for n>0.f
etanx
Find dx.
I cos’ X f
V3 1
Evaluate dx .}
J Va-x?
0 a
i Use the substitution u = -x to show that [f(x)dx = [f(=x) dx.
-4 0

a

Deduce that [ f(x)dx = [ {£(x)+f(~x)} dx.

—-a

q__'w\ﬂ

it. Hence evaluate |x’ cosxdx.f
.
2

Jx

9
1. Use the substitution x = u”(u > 0) to show that I
4

)
X_1dx—2+loge(2 .
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74)

75)‘

76)

77)

78)

79)

80)

9

il Hence use integration by parts to ovaluato 'f \[ log, (x ~ Ddx .}
X
4

Find
S S Y
3+2x-X
. 1
ii. J ———dx.t
e*+e
x
: X
i. Evaluate J —dx using the substitution t=tan_—.
01+cosx+smx 2
x
2
. X . e - T
il. Hence evaluate I —— dx using the substitutionu= —-x.f
01+cosx+smx 2

i Letl= [x(Inx)"dx, n=0,1,2,3,...
] |

2
Use integration by parts to show that I,= 92— - 521—1,,_1 ,n=1,2,3,...

ii. The area bounded by the curve y = Jx (Lnx)’, x<1, the x-axis and the line x = e is rotated
through 2 radians about the x axis. Find the exact value of the volume of the solid of
revolution so formed.{

i. By expressing X’ - 2x - 1 as the difference of two squares, or otherwise, show that x*-2x -

1=(x-1-2)x-1++2)

. 1 : A B
1. Hence express —————— i the form + , where A and B are real
x‘-2x-1 (x—l—\/ﬁ (x—l+x[?:)
numbers, and find j——;———— dx.t
X" -2x-1
2 x2 2 XZex
Use the substitution u = -x to show that: j - X = j ——dx
se+l set+l
2 <2
Hence evaluate j' " ldx g
-2 .
l 2n
i. IfI, = I (1 - x*)"dx show that: I, = £ _1,, forall positive integers n = 1.
5 2n+1
. . 27" (n!)? e
11. Hence or otherwise ,show that: I =-————— for all positive integers n > 1§
(2n+ 1!
d’ dy)’
a. Ify=tan'e" show that ——zl = 2(1) cot 2y.
dx dx
er
b.  Find | dx .
e* +1
i By using partial fractions show that ﬁ 1 dx 2 log, 2
. . actions 3—————dx =—log. 2.
© ' y & patt 6x(7r—2x) T 8

il By using the substitutionu=a -+ b - x show that ff (x)dx = rf (a+b-x)dx.
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81)

82)

83)

84)

85)

86)

87)

88)

89)

90)

91)
92)

93)

94)

95)

COS2 X

xr—20

iii. Hence evaluate I

. 1
Use the substitution t = tan—)E to evaluate E R e—
2 4 +5sinx

Using the substitution x = 4sin°0 or otherwise show that f«/ x(4-x)dx=m.7

Find Iloﬁix dx .}
X

Xsinx

dx .t

Use the substitution u =7 - x to show that E————z—dx =
1+cos”x
: 2

xsinx U
Deduce that | ————dx=—.
educe tha El+coszx Ty f
Fi dj“ned&f

cos*

1] a
a. Show that [f(x)dx = [(=x)ax.
-a [

b. Deduce that ]f(x)dx = ei[[f(x) +f(—x)]dx

i

4

c. Hence evaluate I :
- L+smnx

4

dx .t

1o -
sin” x
Use integration by parts to evaluate j dx .t
Vv1+x

2

(x+1)(x+ 2)

T[

Use partial fractions to find the integral J'

s sinx
Use the substitution x = 5 u to show that I

their value.

X 2x
Find the integral [$——5—dx .t
1+e
i
Find jxsec2 xdx .t
Find
-[X\/X -
Eval —dX.
valuate ‘E3+SCOSX x
T
=2-T
5 T

SinX +cosX

dx

(m—x)sinx dx

S A

1+cos® x

COSX

sinx + cosXx

dx and hence determine

Given that I, = Jsec“x dx, where n > 2, show that (n - 1)I, = tanx sec™x + (n - 2)],,.

T

Hence evaluate _LZ sec®x dx.t
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/6) Find: I cosec x dx by using the substitution t = tan—)zE R

dx

97) Find: j e E

98) Find:

a. J.x\/ x? —-1dx;
2

b. [xV3x-2 dx.t
1

1
99) Ifl, = I x"e*dx, where n is a positive integer, show that I, ; =e- (n+ 1)L.
0

0.2

Hence evaluate J‘tse5 'dt , leaving your answer in terms of e.
' 0

[[End Of Qns]]

PAGE: 10



S > '\‘\ A (2‘1

oA
=N AC - "\—M »
A \
A N\

M-
- ATl ) qu(\ -\
7z b2 ~
N+
« R A S [~ VoA
ey L L
5 PURAAN
\_H -\ -\ /
- X ~ X \ 3 - hn A N
—_— E t©
P
= - -1
> Gk T, A A
2
i)
%
1
ll B S (5‘,\)\\ (o N h>\
0
A
1‘—-—‘1‘:,\&: ah % =9, “;o/




R O N (S

Ky

b 1
Sv (("“\ W ({as)k\ dn

| x
1S . h

S (|'5""\ 1) (s W

0

U.)C w AN

& )i\‘ I

X\

);:57 v\:’ )L‘__o) a9

3
/

N [(I\o)“‘(?\“_:v* _*(_mf\—v‘:rijl
0

et




") 1y zS NN

o

. - '\—‘
f_v\ \J"—.S;’\'% W= SN 3

Nz o= (o9 dw n*
T\-: :_(,\-\\(gml)con\

X

r_ - A=t % L ,\_1‘
n — (NN x] ()| cos™ (57'»\\ An
) :
- - X -l
- (V\*\\ ‘5 ( \-—5}?\’3\\ SN x ol)\

v
- f
(n‘k\\ g Sf\n-)k — 5,\'\* Ay
D

<

f

" et
+ _ _ 1
LLI’\ - 7/\ \’ ’2/\ : ! '}‘ . ",‘ ‘W g b ‘
LA AL ¢ ¢ 0
- ,%_"_:\ La-3 /




- Ltk
IL'\"" B " ' tl \
A
l/\+\
T . LA /
L ldieny I]_,\~5
PR
&(\
. L an-t 1
. Lo\ T s e S Tga o W
7..!\1‘\ l"‘\ 5 0
. /
fdd Lr -1 2 [ 1
-_— —_ ! ~Losn
e\ 2= 3 —50
L 7;"_"\“ o,
Larl 1'\__\ 'S /
1 ) .
\ /“\: £, oéifg g Oé_gﬁh\&.)
- %
A "
L o e f sin x dx > |
gin A 7 oSsn > 2 &
, L2,/

&t

x da




Wy 7

TLlnav)

2a-0 @ 5 20 (D .2, |
J e ——
LN (PR WU S B S (e (21 530 /

(2a ) (20 Y )Y (N > 2 (2L @Y . £

>

—

T (LAY () L 20 /
37 .
Q\Z lo2h Sk__,_ (1n-\\L(1h¥\
Iln-\ > I,
b T ™ 1:\ s T > Iln!-\ - b
a lm—\/
" %L&;*L;,Lm\\ﬂw\ (24-3) (3N (e
..\ iy n
(2D oy TR Yy T
-
17 (L [1re3) 5™ 3
A (In- * 0\ R
2n [\ (20 STLC . )
SRR (A R At e
™
(2a™) (a0~ 2 ¥

7 _ (ﬁ‘q\
7 L\
('D\r N ('wa\\L.._ S

)=

2% 8 (2
(lL L -
bt > (u\—\\L(lf\\'\\

= 2




(e YRS W= (l”L\“
vapd A-]
—g)—v;- = n (\1"}1-\ . 2’+ /

t 4
. - W\ . o
] - ok e ; At

n \
X(H—)\“\ - 2/\\5 GL“_\\ ([HL\'\-\ - le’ﬂx)'\_( 1
0

t, . ~~
“(\HL\ - Z'\[I@ - i\-l] /

AL, T "‘(l’”‘\\a + LI,
-
T {
A L _ \k'\ /
Vet (‘H]» = LA L
Iar|

N N MM P legn

ACEEEECEN (FUEN
/
‘S)\-\—\

/ﬁ\.\ 9




.

\ n
“ P
1 - U\S 2 e 5
0 ¥y

- 152 - La [Ih Vin—\]
/

- 2AL .-
(2 Ta 2 262 T

H

‘l}\( ‘
R Z R L

> A R G R
jLL PRSI ‘tI,
/ - ]_Y;__-\\-v“fl
+
R Y  on

Eae 20~ L(6 -6

I, = [

A
A Ty -
= UL~ (05 AL
: ! SN A‘/
ESA*_\ ] = 1:7'-"'7_ ‘ﬂ —s-Ql
o /

I\ = LTl - Rt : 4-7%



