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

2001

to find: (i) the first term, u,

(if) the sum of the second term and the third term, u, +u,.

1 1 1
4 (b) (i) Show that (n+2)(n+2) “h+2 n+3 for neN.
k 1 © 1
ii) Hence, find ——— and evaluate _—
(i) nz_:d(n+2)(n+2) nz_ll(n+2)(n+2)

n®+8

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

4 (c) (i) Write .~

n®+8
n+2

30
(if) Hence, evaluate
2

Kk

[NoTE: Zn =g(k +1); nz_;nz - %(k +1)(2k +1).]

n=1

4 (a) The sum of the first n terms of an arithmetic series is given by S =3n*—4n. Use S,

SoLuTION
4 (a) (i)
S, =3n*-4n=S =u,=31)*-41)=3-4=-1
4 (a) (ii)
u2 " U3 B 83 - Sl B 3(3)2 _4(3) - (_1) u, = Sn _Sn—l ....... o
=27-12+1=16
4 (b) (i)
1 1 1(n+3)-1(n+2) n+3-n-2 _ 1
n+2 n+3 (n+2)(n+3) (n+2)(n+3) (n+2)(n+3)
4 (b) (ii) Sum TABLE
1 vV
k K — 1 A
Z;:Z“(L_Lj "=l 374
i (n+2)(n+3) “=\n+2 n+3 /Y
i "TE 4Tk
3 k+3
oo 1///_ 1//
4 (b) (ii) n=k-1 i1 k&2
S o Al
&~ (n+2)(n+3) 3 =X Wh2 k+3
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4 (c) (i)
5 5, (o) N Sum of 2 cubes
A ) 0 G L e N - — e o) O (2)
n+2 (n+2) (n+2)
4 (c) (ii)
Zn:r:Sn:1+2+....+n:%(n+1) _______ e
r:lr2=Sn=12+22+ ...... +n* =2(n+1)@2n+1)|....... e
30 n3+8 30 30 30 30
= n“—-2n+4)= Y n°-2) n+4H» 1

=3(30+1)(2(30)+1)—2x 2 (30+1)+4x30
=5(31)(61) —30(31) +120 = 8,645

5 (a) The second term, u,, of a geometric sequence is 21. The third term, u,, is —63. Find
(i) the common ratio

(ii) the first term.
5 (b) (i) Solve logs(x+5) =2—-log, x for x > 0.

(i) In the binomial expansion of (1+ kx)®, the coefficient of x* is 240. Find the two
possible values of k.

5 (c) Use induction to prove that, for n a positive integer, (cos0 +isin@)" =cosné +isinn
forall R and i° =-1.

SoLuTIOoN

5(a) (1)

u, = ar? = —63 The forty-_third_term of a geometric
— Dividing = r=-3 sequence is written as u,, = ar®
u,=ar=21

5 (a) (i)

ar=2lma=2=4=-7

5 (b) (i)
loge(x+5)=2-logy X = log,(x+5)+log, x =2

= log, X(x+5) =2 = x(x+5) =6 =36
=X’ +5x-36=0= (x—4)(x+9)=0=x=4, -9

Check both solution. Only x = 4 works. x =—9 gives negative logs which are not allowed.
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5 (b) (ii)
Write the general term of (1+kx)®.

U= @ " (k)" = mkfxf
r r

As can be seen, r = 4 in the term with x*

Ui = "C 00" ()’ =['r‘j(x)"f(y)f

6
:(4)k4 =240 =15k* =240 = k* =16 = k =+2

5(c)

STATEMENT oF DE MoIVRE’S THEOREM

(cos@ +isin@)" =cosnd +isinnd forall neN,.
Proor

1. Forn=1: Prove (cos@ +isin@)' = cos10 +isin10

i.e. cosO +isin@ =cosO +isind. This is obviously true.

2. For n=k: Assume (cos@ +isinf)* =cosk +isinko

3. Forn=k + 1: Prove (cos@ +isin0)*™* = cos(k +1)0 +isin(k +1)0

¥t = (cos O +isin0)*(cosO +isinO)"

ProoF: (cos@ +isin0)
= (coskO +isink@)(cosO +isinB) using Step 2

= (cosk6 cosO —sinkOsinO) +i(sinkO cosO + coskO sin Q)

=cos(k +1)0 +isin(k +1)0

Therefore, it is true forn =k = true forn=k + 1.

So true forn =1 and true forn=k = trueforn=k+1 = true for all

neN,.




