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

2002

4 (a) Find in terms of n, the sum of the first n terms of the geometric series 3+32+2+3+...

2 1 1
4 (b) (i) Show that 77—, k(k+2) kK ka2 forall keR, k=0, —2.
o2
(if) Evaluate, in terms of n, kz—l:k(k_'_z).

N 2
(iii) Evaluate :
; k(k +2)

4 (c) Three numbers are in arithmetic sequence. Their sum is 27 and their product is 704.
Find the three numbers.

SOLUTION
4 (a
@ 1 Summing formula:| S :M e
a=3r=s g | i R
e L 3@-()") i
=S —ﬁ—f"(l—(%) )
4 (b) (i)

1 1 Uk+2)—k 2
K k+2 kk+2) k(k+2)

4 (b) (ii)
) ] Sum TABLE
2 (1 1}
kz_l:k(k+2) ; kK k+2 k=1 7173
1 1 1 1
=1+ =2: ——
2 n+l n+2 k=20 5=
3.1 1 1
2 n+l n+2 k=3: /3/7%
4 (b) (iii)
S s et ot
= — =N-—
ik(k+2) 2 1 n+l
1
k=n: /%;n+2
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4 (c)
Call the numbers a—d, a, a+d

If you are asked to choose three consecutive terms in an

arithmetic sequence choose themas: a—d, a, a+d

Sum: 3a=27=a=9
Product: (a—d)a(a+d)=704= (9-d)9(9+d) =704

=8l-d° =2 =d*=81-%=5-d=4+3

Therefore, the 3 numbers are: a—-d, a,a+d=9-2,9,9+3=2,9 2

NoTEe: There are two values of d. Choosing either value gives you the same three numbers
in a different order.

5 (a) Find the value of x in each case:
8
i) —=32
i) o
" 3
(i) logg x = >

5 (b) The first three terms in the binomial expansion of (1+ax)" are 1+ 2x+2x".
(1) Find the value of a and the value of n.

(i1) Hence, find the middle term in the expansion.

5 (c) Prove by induction that, for any positive integer n, x+x*+x> +...+ x" = %
where x #1.
SOLUTION
5 (a) (i)
3
8 =32= 2 =2°
2" 2"

=28 =2=33-x=5=>x=-2

5 (a) (i)
|oggx=§:>x=9g =(9°)°=3=27

5 (b) (1)

You need to remember the formula for expanding binomials, especially the
first three terms.

(x+y)" = (g](x)” (y)° +®(x)“(y)1 +{2](x)”‘2(y)2 .............. 9

(L4 ax)" =1+ 2X+ 15 ... (8](1)”(ax)° +(2)(1)”1(ax)1 +@(1)nz (%) =1+ 2x+ 1
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=1+ nax+@a2x2 =1+2x+1x

Lining up coefficients: na=2=a=2

n

”m_D&—Z:>“”4{3T—Z:ﬁm_nwi—
2 4 2 \n) -

I
4 2 n? 4

:(n—l)xg:£:>8(n—1):7n:>8n—8:7n
n

5 (b) (ii)
Middle term of (1+1x)® is

8 70x*  35x*
D*(Ex)* = =
(4j() (&%) 256 128

The middle term is given by (

J X% y%.

N S

5(c)

STEPS
1. Prove result is true for some starting value of ne N,.

2. Assuming result is true for n = k.
3. Prove result is true for n = (k +1).

_ - X(x" -1
Rewrite as: Zxr = (x a )

r=1

x(x" —=1) _ x(x-1)

1
1. Prove forn=1: Zxr =x'=x and =X [True forn=1]
=il

x-1 x-1
k x(x* —1)
2. Assume for n = k: Zx“ ={X+ x>+ X+, +XF=
-1 x—1
k+1 kel
3. Prove for n =k +1: Zx' ={X+ X2+ X3+ A X P X = A1)
r=1 x—1
k k+1 k k+1 k+1
Using step 2: = X0 =D | - XD x(x DX (x D) (X1

k k+1 _ k+l
- X(X* =)+ x"(x=1) _ X(X 1)

x-1 x-1
Xk+1 — X+ Xk+2 _ Xk+l X(Xk+l _1) Xk+2 —X X(Xk+l —l) . X(Xk+1 _1) B X(Xk+l _1)
x-1 x-1 x-1 x-1 x-1 x-1

Therefore, true forn=k + 1.




