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Total Marks — 120
Attempt Questions 1-8
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1. (15 marks) Start a new page Marks
(@) (i) Show that y=x+4—x? isan odd function. 1
(if) Hence without finding the integral evaluate 2

2
J (x\/4— X2 —J4-x ) giving reasons.

-2

dx
(b) By using the table of standard integrals, find J —_— 2
\V4x* +36
' 5dt
ial fracti I —
(c) Use partial fractions to evaluate L (2t+1)(2—t) 3
(d) Find J cosec x dx by using the substitution t:tang 3
“' 2 —
(e) Find J vx-16 dx using the substitution x =4secé. 4
X

End of Question 1

Examiner : ND and BW 2
11/8/09
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Question 2. (15 marks)  Start a new page Marks

(@) Express 2 I in the form x + iy where x and y are real. 2
(b) Find all pairs of integers for a and b such that (a—ib)* =—21—20i 3
(c) Find the modulus and argument of (sin &+ icosé)(cos@—isin &) 3
@ @ If z—_i =2, where z = x + iy, show that the locus of z is 2
+
( 5)2 , 16
X+—| +y ==—
3 9
(i) Represent this locus on an Argand Diagram and shade the region 3
for which the inequalities Z—_i <2 and O<argz< 37” are both
Z+
satisfied.
(e) z,and z, are two complex numbers such that %=2i 2
17 %2

On an Argand diagram show vectors representing z,,z,,z, +z,and z, — z,

End of Question 2

Examiner : ND and BW 3
11/8/09
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Question 3. (15 marks)  Start a new page Marks

(a)

The graph of y=x“e™* is sketched above. There is a stationary point at (0,0) and (2 4 j

’ez

On separate diagrams, draw a neat sketch showing the main features of each of the

following

M) y=f0+L |
(i) y=f(x) 1
i) y={f (¥ 2
™ Vi 2
W Y=t 2
(Vi) y=cos™(f(x) 2

(b) If x"y" =k, where k is a constant, show that % = —? 2
X X

Question 3 continues on page 5

Examiner : ND and BW 4
11/8/09
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Question 3 continued

(c) Using the method of cylindrical shells find the volume of the solid of revolution
generated when the area enclosed by the curve y =6x> — x* the x-axis and

0< x <+/6 iis rotated about the y- axis.

M

-
-

-
-

Y
J S
M

by

Vi -

End of Question 3

Examiner : ND and BW 5
11/8/09
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Question 4. (15 marks)  Start a new page Marks

(@) If a, B,y are the roots of the equation x*> —4x* +2x+5=0. Evaluate:

(i) a*+p°+y° 1
(i) a®+p+y° 2
(b) P(x) is a monic polynomial of degree 4 with integer coefficients and constant term 4. 3

One zero is /2, another zero is rational and the sum of the zeros is positive.
Factorise P(x) fully over R.

(c) (i) Use De Moivre’s theorem to show cos36 = 4cos® §—3cos 6 3
(ii) Hence solve 8x® —6x—1=0 leaving answer in terms of cos& 3
(d) For a real number r, the polynomial 8x® —4x® —42x+45is divisible by (x—r)?. 3

Find the value of r.

End of Question 4

Examiner : ND and BW 6
11/8/09
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Question 5. (15 marks)  Start a new page

o0

@) Evaluatej Lo dx
., X+1 x+3

(b) (i) Use integration by parts to show that a reduction (recurrence) formula
. . 1 . n-1
for I =] sin"xdx is I, =—=cos x sin"*x+——1_,
n n

T

2
(i) Hence evaluate J sin* x dx
0

(c) The hyperbola H has equation xy =4.

(i)  Sketch the hyperbola and indicate on your diagram the position and coordinates of

all points at which H intersects the axes of symmetry.

(i)  Show that the equation of the tangent at P(Zt,%j where t 20, is x+t°y = 4t

(iii) If s#0 and s* #t*, show that the tangents to H at P and Q(Zs,zj intersect at
s

M(4St, 4)
S+t s+t

(iv) Suppose that in (iii) the parameter s = —% . Show that the locus of M is a straight

line through, but excluding the origin.

End of Question 5

Examiner : ND and BW 7
11/8/09
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Question 6. (15 marks)  Start a new page Marks

(@)

y
A A
10+

Il Il Il
T T T
-4 2 p 4 X

/k
-10+
A

Vj A

A solid S is formed by rotating the region bounded by the parabola y? :16(1— x) 4

and the y — axis around the line x = 2.
By using the method of slices find the exact volume of S.

(b) A hyperbola has foci (+10,0) and asymptotes y = 14—3)( .

(i) Find the eccentricity. 1
(if) State the equation of the hyperbola. 1
(iii) Sketch the hyperbola indicating important features such as vertices, foci, 2

directrices and asymptotes

2 2

(c) Let P(acos®,bsin®)and Q(acos¢,bsing) be points on the ellipse %-Fky)—z =1at

the extremities of a focal chord PQ. The tangents drawn from the extremities intersect

at a point R.
yA
/ﬁp\
Q
(i)  Show that the tangent at P is given by 5cos¢9 + %sin 0=1. 2
a

Question 6 continues on page 9

Examiner : ND and BW 8
11/8/09
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Question 6 continued Marks
(if) Use simultaneous equations to show that the x coordinate of the point R is given 2
a(sing—siné
by x = (sing )

cos@sin g —sin & cos ¢

(iii) Use the fact that the gradient of PS = gradient of SQ to show that 2
sing —sin 0 21

cos@sin ¢ —sin & cos ¢ e

(iv) Hence or otherwise show that R lies on the directrix of the ellipse. 1

End of Question 6

Examiner : ND and BW 9
11/8/09
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Question 7. (15 marks)  Start a new page Marks

(@) Let a, 3,y be the roots of the equation x* +qgx+r =0. 2
Write down the cubic equation whose roots are o™, 8, 7.

(b) Let w be anon-real root of z' —1=0.

(i) Show that 1+ w+@° + @’ + @' + @ + @° =0. 1
(i) Show that (1+ @)1+ 0’ )L+ ") =1. 1
(iii) Simplify (0+o* +0")(® + & + &°) 2
(iv) Sketch on the Argand diagram all seven roots of z’' —1=0 1

(c) Inacircle centre O, a diameter AB and a chord AC are drawn.
P is the point on the circumference on the side of AB opposite to C, such that the
tangent at P is perpendicular to CA produced.
The tangent at P and the line CA produced intersect at the point N.

Copy this diagram into your examination booklet.

Prove that:

() PC=PB 3
(i) ZAPC +2/ACP =90° 3
(iii) ZPAB = /NPC 2

End of Question 7

Examiner : ND and BW 10
11/8/09
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BLANK PAGE

Examiner : ND and BW 11
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Question 8. (15 marks) Start a new page

(@ (i) Sketch y=secx inthe domain —27 <x<2x

(ii) Using a suitable domain sketch y =sec™ x.

(b) Forall integers n>1, let
1 1 1 1 1
= + + +ont +—
n+l n+2 n+3

n

2n-1 2n
. 1
That is: t =—
2
t2:1+l
3 4
1 1 1
t,=—+—+—
4 5 6
(1) Showthattn+i:1+i+....+ 1
2n n n+1 2n-1
YA
1 _______
n
O |
n+1
1
2n-1f------ il e — y=E
X
0 n n+ln+2 2n-1 2n > x

The diagram above shows the graph of the function y = 1 for n<x<2n.
X

(i) By using the diagram and the area of upper rectangles, show that t, + Zi >1n2
n
[Note that it can similarly be shown that t, <In2]

Questions 8 continued on page 13

Examiner : ND and BW 12
11/8/09
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Question 8 continued Marks

For all integers n>1 let

1 1 1 1 1
S, =l-—+———+..+ -—
2 3 4 2n—-1 2n
That is:
1
s =1-=
' 2
1
s, =1-—+=-=
? 4
S, =1——+———+——1
6
(iif)  Prove by mathematical induction that s, =t_ 4
. : . 1 1 1 1 1
(iv) Hence find, to three decimal places, the valueof 1-—+=- =+ ...+ ————
2 3 4 9999 10000
End of Test
Examiner : ND and BW 13

11/8/09
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STANDARD INTEGRALS

1 )
X"dx= —— x"? nz-1 x=#0, if n<0
J n+1
-
1
Zdx = Inx, x>0
X
J
-
e¥dx = =e*, a=0
a
J
-
1.
cosaxdx = =sinax, a#0
a
J
-
] 1
sinaxdx = —=cosax, a#0
a
J
-
) 1
seccaxdx = —tanax, a0
a
J
-
1
secaxtanaxdx = =secax, a0
a
J
.
1 1 4 X
——dx = =tan™" =, a=0
Ja +x a a
R
1 . 4 X
dx = sint=, a0, —a<x<a
) at-x? a
( 1
0 = In(x++/x*-a%), x>a>0
X —a

J—zl 2dx:ln(x+\/x2+az) NOTE: Inx = logex, x>0
Jx2+a

Examiner : ND and BW 14
11/8/09
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every question
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Question Criteria Marks
1{a)(®) f(X) = xv4-x° 1
f(=X) = —XyJ4— (-X)* = —x\/4—x*
—f(X)=—xv/4-Xx*
< f(=x)=—f(x) anodd function
1(a)(ii 2 2 2 5
R N e NS N
-2 -2 )
= odd function —semi circle
_0- nx2?
- 2
= 0-2n
= -2xn
(1)(b) - 2
J'L _1| &
Jaxt+36 %) x2+9
(
_1 dx
2) Ix*+9
:%In(x+ x2+9)+c or In(2x++/4x?+36)+C
1)(c 3
(1)(c) Lot A B 5

241 2t (2t+1)(2-1)
~ A(2-t)+B(2t+1)=5
If t=2, then5B=5->B=1

L
2

1 1
5dt 2 1
| = —— _|dt v
L (2t+1)(2-t) L (2t+1 ' 2—tj

= [In(2t+1)-In(2-t)]

then 2A=5—> A=2

3]

2-t

ol

=In6




(1)(d) t=tan3 Icosecx dx
E %Sec2§ J 1 X 2 2 dt
dx sinx 1+t
2 e 1 2
2cos” £ dt =dx TEIRT dt
7 1+t?
_ 2 [ 1+t? 2
since cos” 3 = > X >
1+t 1+t
sodx= 22 =j}dt
1+t t
= In(t) + C
=In(tan%)+C
(1)(e) [Z 1
(e) x=4secd x 16 d
x:i V47 sec” 6-16 x4tan @secdda
coséd 4secd
— A x—gj 1/16 1)
%:COSHXO 24>< sind (sec® 0 - x4tan @secOddo
do cos“ @ 4secd
dx 4siné@ 2
2 _AShe 4tan’ 09 do v
d@ cos*o J

3_2: 4tan @secd

J 4(sec’*0-1) dO

J 4sec’0-4do
) = 4tan6—46+C
_ 2
=m _4cosl(ﬂ] _|_C
4 X
4 =\/16—x2——4cos‘1(ﬂj +C
X
]
x*—16
X=4secd
ﬁzsece
4
i:cosé?
X
2_
tan @ = X -16




Question Criteria Marks
2(a) 2-5i 4+3i 2
" v
4-3i 4+3
_ 8+6i—20i -15i°
16 - 9i’
23-14i
= v
25
2(b) (a—ib)? = —21-20i 3
a’ —2aib+i%b? = -21-20i
a’-b?>=-21 and -Z2aib=—20i
2
a:E = (Ej -p?=-21
b b
1|§_20_b2 =-21
b*-21b*-100=0
(b® —25)(b*+4)=0
. b=45 and a=%:i2
2(c) (sin@+icos@)(cosfd—ising) 3
=(sin 6+icosO)(cos (=) +isin(-6))
|z| = V/sin? @ +cos? 6 =1
arg z=-6
200 @ oY -2 ?
z+1
X+iy-1
X+iy+1|
VD Y
JX+1)? +y?

\/(x—l)z +y? = 2\/(x +1)2+y?
(x=-1)*+y*= 4[(x +1)% + yz]

X2 —2X+1+y® = 4X" +8x+4+4y°

3x2 +10x+3y>+3=0

x2+?x+y2+1=0

2 2
X+ §j +y° :—1+[§
3 3 3

2
(x+§) +y2:E

9




2(d)(ii)

2
(i) (x+§j +y° 16 centre (—5,0] radius = 4
3 3 3

9

Ogargzs%r 0<y<-—x

N

[<]

shaded region

2(e)

Since 4t7 =2i then arg(zl+22)—61r§1(21—22):z
Z,-1, 2

vectors z,, z, and z,+z,

vectors z, -z,

stz lz -1z,




Question Criteria Marks

3(a)(i) ! 1
shiftup of Lunit, asymptotetoy =1

33)(il) v 1
reflection in y axis

(3)(@a)(iii) 1 2

x<0 steeper

x>0 graph 0<y <1 (lesssteepgradient)
and graph y >1 steeper gradient




(3)(@)(iv) A

‘ ‘
-10 5

asymptote at x =0
min TP at x=2 and increasing gradient x < 2

3(a)(v) A

sketch only +ve section of orginal
graph and reflectin x - axis

for —1<y <1 the sketch isless steep and more
steepafter y<-1and y>1

(3)(@)(vi) A

L
+ t
-10 -5

range 0<y<

z
2
z

asymptote to > X>2




3)(b) x"y" =k 2
u=x" v=y"
U’ — mxm—l V' — nyn—l d_y
dx
mynxm—l 4 nx" yn—l % -0
X
r.]Xm yn—l d_y — _mynxm—l
dx
d_y B _mynxmfl
dx  nx"y"!
dy  —my"x"xx™
ax  nx"y"xy™
dy _-my"x"xy
dx  nx"y"xx
dy _-my
dx  nx
3)(c) 3
V = 27zr xthickness x height
V =27 xXxyxdx
V:anfx y dx =
% :anoﬁx (6x2—x4) dx
V= Zﬂjf 6x>—x° dx
4 6 V8
Voog 8 _X
4 6 |
V =367
| Question Criteria | Marks |




4(a)(i) X —4x* +2x+5=0
a’+ vyt =(a+p+y) —2ep+ay+pr)
=(4)*-2(2)
=12
4(a)(i) X*—4x%+2x+5=0
a®—4a*+2a+5=0
B —4p%+25+5=0
7 —4y* +2y+5=0
R A e+ B )+ 2@+ f+y)+15=0
o+ B+ —4(12)+2(4)+15=0
a*+ B +y*=48-8-15
pr
4(b) Monic a=1 and integer solutions .. (x—~/2)(x+~/2)(x—a)(x—b)
since sum or roots is positive then J2+2+a+b>0
product roots=4 . 2x~2xaxb=4
La=-2 b=1
Hence P(X)=(x—~/2)(x++2)(x~2)(x+1)
4(c)(i) (cos @ +isin 8)® = *C,(cos 8)*(isin §)° + °C,(cos §)*(isin H)" + °C,(cos H)*(isin H)*

+°C,(cos 9)°(isin 0)°
= cos® @+ 3i cos” @sin  —3cosdsin® §—isin’ 6
DeMoivres theorem:
(cos @ +isin)® = (cos36 +isin36)

Equating real parts:

c0s 36 = cos® 6 —3cos @sin® 6
= cos® 6 —3cos (1 - cos® &)
=C0s° —3c0sd+3cos’ @
=4c0s’ @ —3cosd




P'(r)=24r>-8r-42=0 (double root)

- 24r2 —8r —42 = 2(6r +7)(2r —3) =0

rz_—7 or 3

6 2
sub P(%j:8r3—4r2 —42r+45#0

P(gj:8r3—4r2—42r+45:0 hence rzg

4(c)(ii) Let x=cosé#
8cos® x—6c0sx—1=0
8cos® x—6cosx =1
2(4cos’ @ —3cosh) =1
2cos30 =1
cossezé
30 = coslgian , where k is an integer
0=2(6k+1)
These values of & give exactly three distinct values of cos®&, namely
- (k=0) since x=cosf = x:cos[%)
(k=1 since x=cosé# :>x=cos(5§j :—cos(%[]
. 14 2
(k=1 since x =cosé :>x=cos(?) :—cos(?j
4(d) P(r)=8r®—4r?—42r+45=0




Question

Criteria Marks
5(a) | 1 2
— = [In(x+D) -In(x+3)]”
L X+1 x+3 [In(+D=InCx+3)),
X+3 ],
:Inl—ln(lj
2
= 0 —(In(L) = In(2))
=0-0+In2
=In2 [or In[%)]
50))) | 1, =[sin"x dx 3
:jsin x.sin"*x dx u=sin""x dv_ sin x
dx
d—u:(n—l)sin”‘zxcosx V=-C0SX
dx
_[u dv = uv—_[vdu
:—cosxsin”’lx—j—cos x(n—1)sin""* x.cos xdx
n-2
=—cosxsin"™* x+(n—1)[ cos” x.sin x dx
n-2
:—cosxsin“‘lx+(n—1)j(1—sin2x)sin x dx
n-2
=—cosxsin”‘1x+(n—1)Jsin xdx—(n—l)Jsin”xdx
=—cosxsin"* x+(n-1I,_, —(n-1I,
~nl, =—cosxsin"* x+(n-1)I
o1, =—%cosxsin"* x+2L]
5h(ii) 2

% a
.[sin“ xdx = [—%cos xsin® x} §+%.[02 sin®xdx
0

=O+%[—%cosxsinx]%+%.%j.sin°XdX
0
:0+0+§'2[1.dx
0
7
=%{ x } =i5-0]
0
i




5(c)(i)

10+

shape and where it cuts y = x ie: (2,2) and (-2,2)

5(c)(ii)

Xy=4 .r.y=—

e mp(m?

dx 42t
2 1
cy—S=—Z(x-2t
y-1=—g(x-2)
t?y —2t = —x+2t
X+t°y =4t

5(c)(iii)

Tangent P: x+t’y =4t
Tangent Q: x+s°y=4s

X=4t—-t’y and x=4s-s’y
o At—tPy=4s-s%y

4t —4s =ty —s’y

A(t—s) = y(t* —s?)

4
y=—o V]

_t+s

X =4t-t%y

:4t_t2(iJ
t+s

_At(t+s) - 4t?
t+s

_ s ]

_t+s

M (ﬂ 4
t+s t+s

J




5(c)(iv)

M(ﬁ,i)
t+s t+s

4st 4
X=—— and y=—
+5S t+s
4st
t+s=— and t+s=—
X
4st 4 X
hence —=— = y=—
X y st

. 1
and since s = _f

. y=—x (straight line locus through (0,0) )

However it cannot pass through the origin as t,s= 0




Question

Criteria

Marks

6(a)

y =16(1-x) = x=1-L

A=r(R*-r?)
= 7(2* - (2-x)?)
=7Z'(4X—X2)

3

24 1280

Azzﬂ[sy_y__y_

A

I
N
3
1
VR
[EEN

|

0

2

16

6(b)()

and since b® =a’(e*-1)

1600 100

%9e* ¢°

e

9

e= E+1
9

e=

wlo

—Oj (-1

then (4_;)2 = (1
] 2o

e

()

ase>1




6(b)(ii)

] 5
since e==
3
and azgzﬁ
e
and bzﬁ:S
3
X2 y2
. Equation of hyperbola is ——-2—=1 |v
f P 36 64

6(b)(iii)

shape and asymptotes y = i%

directrices x:i% and foci (£6,0)




6(c)(i)

2x 2ydy _, . dy 2 —b’x _-b’(acos@)  bcosd
a’ b? dx Tdx 2 a’y  a’(bsind) asiné

Equation of Tangent :

bcosd
—asiné
—asin gy +absindsin g = bcos#x —abcos & cos o
—asindy —bcosdx = —absin gsin & —abcos & cosd
asindy+bcosé@x =absin@sin & +abcosdcosd

asin @y +bcos@x = absin® 8 +abcos’ 8
asingy  bcosfx _ absin® 6 . abcos’ 0
ab ab ab ab

S'”b9y+C059X —sin? @ +cos? 6
a

ysin6?+ Xcoso
b a

y—bsing = (x—acosé)

1

. equation of tangent at P(acosé, bsin ) is

1

xcos¢9+ ysing
a b

6(c)(ii)

. equation of tangent at P(acos@, bsin@) is

Xcos® ysing ..
a b
similarly the equation at P(acos¢, bsin¢g) is
Xcos¢  ysing .,
a b
:w and yzw
asin@ asing
. ab—xbcosd ab-xbcosg
"~ asiné asing

a’bsin ¢ — xabcos@sin ¢ = a’bsin & — xab cos ¢sin @
a’bsin ¢ —a’bsin @ = xab cos @sin ¢ — xab cos ¢sin 6
a’b(sin ¢ —sin &) = xab(cos Asin ¢ — cos ¢sin H)
B a(sing—sin9)
(cos@sin ¢ —cos ¢sin 0)




6(c)(iii) _ bsing
= acosO—ae
bsin ¢
 acosg-—ae
bsiné bsin
=Mes  then acos@—ae:acosqﬁfae
absin @cos ¢ —aebsin @ = absin ¢ cos @ —aebsin ¢
aebsin g —aebsin @ =absin ¢cos&—absin &cos ¢
aeb (sin ¢ —sin @)= ab(sin ¢cos @ —sin fcos ¢)
e:sin¢cose—sinecos¢
sing—sind
sing—sind@ 1
singcos@d—sindcosg e
6(c)(iv)

Directrix of the ellipse is x = a
e

R has x—coordinates x=—cm#=sino)
(cos@sin ¢ —cos ¢gsin 0)
X _ a(sing —sin @)
a (cos@sin ¢ —cos ¢sin 6)
COS¢—Ccosé b

sin @ cos ¢ —cosdbsin ¢ - e

(lies on the discriminant of the ellipse)




Question Criteria Marks
7(a) If a,pB,r aretherootsof x*+qx+r=0 then 2
3
at, Bty or 111 satisfy (1) +q(1}+r:0
a [y X X
1+gx°+rx*=0
7(b)(i) wisaroot or z'—1 hence @' —1=0 1
(07—1:(0)—1)(606+a)5+a)4+a)3+a)2+a)+1):0
w=1 or °+0’+0' +*+0* +w+1=0
7(b)(ii) since w=1and o =1 1
then  (L+a)(1+0’)(1+0") =(1+ 0" + 0+ 0° ) 1+ o)
=l+o*'+0’ +0° +o+ 0’ + 0’ + o’
=1-1+1
=1
7(b)(iii) (0+0* +o* )@’ +0° +0) =0 +° +0* +* + 0" +0° + 0 + @’ + @ 2
=1+’ +o' +o+l+ 0’ + 0’ + 0’ +1
using (i)
=1-0+1
=2
7(b)(iv) 1

v

(angle of rotation of 27ﬂ and z:lj




7(c)(i)

Let ZNPC =x

ZNPC = ZPBC = x (angles in alternate segment are equal)
since ZACB =90 (angles in a semi circle)

and ZCNP =90 (NP _L NC)

- NP||BC
.. Z/NPC = /PCB = x (alternate /£'s are equal)
- /PCB = /PBC =x

Hence PC = PB (base angles of isoceles A are equal)

7(c)(i)

/NPC = Z/PCB = ZPBC = x
/CPB =180-2x (angle sum of a triangle is sup plementary)
ZAPB =90 (angles in a semi circle are right angles)
- ZAPC =90- (180 - 2x)
=2x-90 (angles in a semi circle are right angles)

Z/ACP =90-x (angle in semi circle areright angles)

ZAPC +2/ACP = 2x—90+2(90 - x)
= 2x—90+180-2x

~90




7()(ii)

Z/NPC = Z/PCB =X (proven (i))
/PCB = ZPAB = x (angles standing on the same arc are equal)
. Z/NPC = /PAB




Question Criteria Marks
8(a)(i) 1
4
+— I = I
-10 5 1 10 X
-5+
_10__
[} ‘ )
shape and asymptotes at x = J_r% and x= J_r%z
8(a)(ii) y y 2
10+ 10+
51 5+
- 7
Il Il /-’—\F—_\> } { & - Il
10 5 - 5 10 X 10 5 5 10

-104+

domain 0<x<1

domain
shape and features

10+

domain -1<x<0

domain
shape and features




8(b)(i) 1 1 1 1 1
t, = + + +ot +—
n+l n+2 n+3 2n-1 2n
1 1 1 1 1 1 1
St +—= + + +....+ +—+— v
" 2n n+l n+2 n+3 2n-1 2n 2n
1 ( 1 1 1 1 j 1
t,+—= + + +ot +—
2n \n+1 n+2 n+3 2n-1) n
1 1 1 1 1
==+ + + ot v
n n+l n+2 n+3 2n-1
8(b)(ii
(b)) t, i=1 ! + ! + ! +...+ !
2n n n+l n+2 n+3 2n-1
=sum of upper rectangles drawn on the graph
2n
>J 1dx:[lnx]i"
. X
1 2n
St +—>In2n-Inn=In| — [=1In2
2n n
8(b)(iii) Prove true for n=1
=3 s, =1-3=3 Hence true for n=1

Assume true for n=k
Lto=s,

Prove true for n=k +1

_ 1
Now s, , =1- + + + K T3 2(k+1) T owT)

—1_1 1 1
_1_E+3+ T +2k+1+2k+2

1
=S, + + v
T 2k+1 2k+2
from (i) for n=k+1
1
tk+1+m: ﬁﬁ‘ﬁ‘f‘ﬁ‘i‘ﬁ*‘ ..... +m
1 1 1 1 1
= + + + ot
k+1 k+2 k+3 k+4 2k +1
=t +L
1ok 41
1 1
St =t + - v
KL k41 2k +2
1 1 1

sinces, =t, and s,,, =S, +

then Sk+l = tk-¢—l

and t,, =t +

—+ N —
2k +1 2k+2 2k +1 2k+2

. By principles of mathematical induction s, =t, for n=1,2,3,....




8(b)(iv)

1 11 1 1
Fot——————— =5,
2 3 4 9999 10000

=t by (iii)

and |n2—2i<tn<|n2 (by (ii))
n

In2-ﬁ<tsooo <In2

In2-0.0001<t,, <In2
0.693147 — 0.0001 < t,,,, < 0.693147

-ty = 0.693 (3 dec pl)
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