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SEQUENCES & SERIES (Q 4 & 5, PAPER 1)

LessoN No. 4: SERIES

2001

n®+8

. in the form an? +bn+c where a, b, ceR.

4 (c) (i) Write

0 +8
(if) Hence, evaluate Z :
=/ N+2

[Note: Zn =g(k +1); an = %(k +1)(2k +1).]

SOLUTION

r=S,=1+2+..+n=5(n+) | e
r=1

r’=S,=0+2"+...+n*=2(n+1)(2n+1)

30 3 30 30 30 30
Z r;:28 =Z(n2 -2n+4) :an —22n+421
n=1 n=1 =1 n=1 n=1

= 2(30+1)(2(30) +1) — 2x 2 (30 +1) + 4x 30
= 5(31)(61) —30(31) +120 = 8,645

4 (c) (i)
e iy (o) N1 —on s d Sum of 2 cubes
n+8_()+(2) _(n+2)(n"-2n+4) . o 4 [@+b’=(atb)ia_abiD)
n+2 (n+2) (n+2)
4 (c) (ii)




(© Tony Kelly & Kieran Mills)

2006
5 (b) () Express g i the form —=+ 2
(b) (i) Express (reD)(r 13 intheform —+-—.
: 2
ii) Hence find —_—
(1) ;(r+1)(r+3)
(iii) Hence evaluate i;
= (r+1)(r+3)
SOLUTION
5 (b) (i)
: AL B 2 Ar+3)+B(r+1)

r+(r+3) r+l r+3  (r+0(r+3)  (r+1)(r+3)

=2=A(r+3)+B(r+1) [This is an identity which means it holds for all values
Letr=-3=2=-2B=B=-1 ofr. Therefore, you any values of r you wish. Be clever

Letr=—1=2=2A= A=1 with your choice.]

2 11
C(r+D(r+3) r+1 r+3

5 (b) (ii) Sum TABLE
" n 11
2 1 1 =1 =—-Z
D e BN e R
r=1 r=1
_,. 1 ¥
2111 1 =235
2 3 n+l n+3
_q. ¥ 1
5.1 1 =>4 6
6 n+l n+3 .
| |
5 (b) (iii) . |
- r=n 1/——1
) 5.1 1.3 TR 2
—\6 r+2 r+l1) 6 L
= 1/ 1

r=n—"7-"",

N4l n+3
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2

1

1 1

4 (b) (i) Show that

! 2
(i) Hence, find Zm

N 2
(iii) Evaluate Zm

= - ,Fr£t=.
@2r-1@2r+1) 2r-1 2r+1 2

SoLuTION
4 (b) (i)
1 1 1@2r+D)-12r-1) 2r+1-2r+1 2
2r-1 2r+1 (2r-1)(2r+1) @2r-1(2r+1) (2r-1)(2r+1)
4 (b) (i1) Sum TaBLE
n n 1 /’/
Z;=Z£ LR j r=1: i_%
—/ (2r-1)(2r+1) 4\ 2r-1 2r+l e
Vv
1 r=2: y v
:1— / /
2n-1 B A
4 (b) (iii) I
) r=n-1 503 211
2oy -
r— I+ - -7 _
= ' 211 2n+1
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1

2
4(m0)9mwﬂmtkw+2)=E—k+2'mrMIkeR,k¢Q—2.

n

(ﬁ)EvMuMeJntmnmofn,}E
k=1

o0

(iii) Evaluate Zﬁ

k=1
SOLUTION
4 (b) (i)
1 1 1k +2)—k 3 2

k(k+2)

k k+2 k(k+2) k(k+2)

4 (b) (i)

2 (1 1
Zk(mz):;&_mj

2 n+l n+2
3 1 1

:2 n+l n+2
4 (b) (iii)

N
k(k+2) 2

k=1

Sum TABLE
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4 (b) (1) Show that (n+2)(n+2) "n+2 n+3

for ne N.

Kk 0
. . Z 1 1
(if) Hence, find L (n+2)(n+2) and evaluate E m

n=1

SoLuTIoN
4 (b) (i)
1 1 1Yn+3)-1n+2) n+3-n-2 _ 1
n+2 n+3 (n+2)(n+3) (n+2)(n+3) (n+2)(n+3)
4 (b) (i) Sum TABLE
1V
I I
—~(n+2)(n+3) 4\ n+2 n+3 S
n=! n= L ]7/_]//
11 n=2: /75 /
3 k+3
) v
4 (b) (ii) n=k-1 {777 %52
P I A
L (n+2)(n+3) 3 n=ko 02 k+3




