H2 MATHEMATICS (9758)

TOPIC SIGMA NOTATION
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Since —2- is a constant independent of n, the sequence is a geometric progression.
un—l
(b) 2r1+l 2(2”) 2 n
As n—>ow, S, =18-——==18~ =18—18(—j —18
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(Or using G.P. sum to infinity formula 5, = . 6 ~=18)
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Let the common difference be d.

%[2(—4)+8d]=18

—8+8d =4

i=2
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From GC, a=2, b=-1, c=1

Hence, S, =2n—L+1
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gets smaller. So u, > u

As n gets larger, -
n(n+1)

As n— o, -0, u, >2.

n (n + 1)
The sequence is decreasing (u, >u,,, ) and converges to 2.
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(a) Method @:
The nth term, u,,, is always one degree less than S, since u, =S5, -5 .

If S, is quadratic, u, would be linear but it is not since there is no common difference between
consecutive terms.

Method @: Proof by Contradiction
Suppose S, =an’ +bn+c
S =an’+bn+c
a+b+c=-4
4a+2b+c=-4-2=-6
9a+3b+c=-6+12=6

16a+4b+c=6+38=44
Using G.C., no solution found.

Hence S, cannot be a quadratic polynomial.

®) S =an’+bn’*+cn+d

a+b+c+d=-4
8a+4b+2c+d=-4-2=-6
27a+9b+3c+d=-6+12=6
64a+16b+4c+d =6+38=44

Using G.C.,
a=2,b=-5¢c=-1,d=0

S =2n’-5n"-n
© u,=S-S.,
=21’ =5’ —n = 2(n=1) =5(n-1) ~(n-1)
=20’ =5n’ —n—[ 2(n’ =3n" +3n—1)=5(n" ~2n+1)-n+1]
=2n" —5n" —n—(2n’ ~11n> +15n-6)
=6n" —16n+6



(@)

(b)

(©)

u,, =01u, +k
u, =0.1u, +k=0.1(-3)+k=k-0.3
uy =0.1u, +k=0.1(k—0.3)+k =1.1k—0.03

We are given u, —ﬂ+a(lloj

When n=1,

1 1
3= ﬂ+a(10j

-3=4+0.1a ...(1)
When n=2,

1 2
k-=03=p+a| —
sl

k-03=4+0.0la ..(2)

1) - @),
—3—(k-0.3)=(f+0.1a) (S +0.01a)
—-2.7-k=0.09
o= lgo( 27-k)

=199 50
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Sub into (1),
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@ When k=9, a——@(9)—302—130.
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Let first term be U, =da and common difference d.

1
Middle term u,,, =a+ (%— l)d

2
Last term u, =a+(n—1)d

Given a+a+(n7+l—ljd:a+(n—l)d

a+2 G nd-d
2 2

1
Sub n = Zd_a+ linto the middle term u,,, =a +(i—l]d ;

2a . .
Sub d == into the middle term u,, =a+

: 2
%j+1+1
=@t ————-1\d OR Alternatively
2
n—1
2—a+2

—a+| -4 —_1d
2

a :a+(n+1_1)[ 2aj
=a-+ Z-l‘l—ljd 2 n—1

a B n—1 2a
=a+ ng —‘”(Tj(mj

=2a =2a
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®XD  Given T=3p", r=£

2

And I
e

m= 3173 (qu(:) }

m=3( 2]
Inm=In3+mnp"* -Ing*">

Inm=In3+(n+2)lnp—(2n-2)Ing

A=2, B=2

(b))  Since it is a convergent GP, then: |r| <.
P

—1<—2<1

<—— OR >—
p 4 p 4

(Rejected,

since all terms

are positive.)
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(@)@ (A)c=3
The sequence initially decreases and subsequently alternates, and converges to 2.
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@) v =c
u,=3-0.5u, =3-0.5¢
u; =3-0.5u, =3-0.5(3-0.5¢) =1.5+0.25¢

Given 2u; = —5u,
2(1.5+O.250) = —5(3—0.50)
3+0.5¢=-15+2.5¢

2c=18

c=9

(b))  Given v, +1=2u, —u,,
2v +v, =1+1=2u, —u,,
2p+2=2(3-0.5¢)-c
2p+2=6-2c
c+p=2

(b)(i)) Given v, =p, v, =2,
Vvi=2v+v,—-1=2p+2-1=2p+1
v, =2v2+v3—1:2(2)+(2p+1)—1:2p+4
Vs =2v3+v4—1=2(2p+1)+(2p+4)—1:6p+5
wop+5=77
Lp=12



@) When n=0,

4 1 0 2 0
o33 +(3)

(ii) A01Y 1(2Y | LY (2
un+1 un il e e |~ === 4 - +| —
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31 \3 3 3 \3 3
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383
Thus un+1—un|£8

when é(zj <eg
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or celling of .
2
In| —
(3 j
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In| =—
When &=0.001, n> ;

n, can be 19.





