SEQUENCES & SERIES (Q 4 & 5, PAPER 1)
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4 (a) Find S, the sum of n terms, of the geometric series
2 2 2
2+—+ 7 F orererreen + =y

If S, = % find the value of n.

(b) (i) Show that m isequal to \/n+1—+/n.

.. 1 . . . .
(if) If u, =——— find an expression for the sum of the first n terms in
Jn+1++n
terms of n.
(C) u,Uy,Ug,........ u, is a sequence, where u, =1+2+3+.....+n.

(i) Show u, =%(n+1).
(if) Express u, —u,_, in terms of n.
2

(iii) Show u, +u, , =n".

(iv) Find u’-u,_ >’

Hence, show that Z:(un2 —u,,")=1+2°+3%+...+n’ where u = 0.
1
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4 (b) (1)
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4 (c) (i)

a=1d=1

u, =S, =3[2(1)+ (n-1)1]
=Uu, =3[2+n-1]

soU, =3(n+1)

4 (c) (ii)

u,=3(n+)=u,, =%(n)
SoUy—U =3(n+1) -2 (n)
= U, —U,, =5[(n+1)—(n-1)]
= U, —U,, =3[n+1-n+1]
=u,—-u,, =3[2]

U —=u o, =n

4 (c) (iii)

u, +u,, =5(n+1)+51(n)
=Uu,+U,, =3[(n+1)+(n-1)]
= U, +U,, =3[n+1+n-1]

= U, +U,, =3[2n]

s +u, =n?

4 () (iv)

w(U)* = (U y)* = (+DF =[5 ()T

= (U,)" = (U,4)" =(3)*(n+2)* = (3)*(n-1)°
= (U,)* = (Uy)* = 3)’[(N+D* - (n-1)°]

= (u,)? = (U,,)*=®)?’[n*+2n+1-n*+2n-1]
= (u,)’ —(U,,)" = Ln{jmnl

o U)P = (U, ) = 0




5 (a) Solve the simultaneous equations
log(x+y) =2log x
logy =log2+log(x—1) wherex>1,y>0.

(b) (i) Write the binomial expansion of (a+b)* in ascending powers of b.

1\ 1!
Find (x+;) —(x—;j in its simplest form.

(i) Write u,,, the general term of the binomial expansion of (3+2x)" in terms
of x, rand n.

If the coefficients of x® and x® are equal, find the v (a)alue of n.

(c) Prove by induction that if y = x", then dy =nx". neN

SoLuTION

5 (a)
log(x+y)=2log x
= log(x +y) = log x°

2

SX+y=Xx....(0)

logy =log 2+ log(x—1)
= log y—log(x—1) =log 2

:Iog( y j=|ogZ

x-1
.Y oy
L——=2=y=2x-2...(2)
x—-1
Substitute the value of y in Egn (2) into Eqn. (1).
SX+(2x=2) = X2
=3x-2=X°

= x*-3x+2=0

= (x-1)(x-2)=0

- x=1, 2 [You are told that x > 1.]
Xx=2:y=2(2)-2=2




5 (b) (i)

(x+y)" = (EJ(X)”(y)O +@(x)“-1(y)1 +(2j(x)”‘2(y)2 .............. Q

4 4 4 4 4
(a+b)*=| |a'’+| |a%'+| _|a’®+| _|a'b’+| |ah’
0 1 2 3 4

= (a+b)* =a’ +4a’h + 6a’h* + 4ab® + b*

a3 ol 8] [ o ol ] 4]
oo (palB) (oo 2o () )
oot a2 s ()3

:8x2+£2
X

5 (b) (ii)

Uy = "C, (0" (y)' =(:J(x)"'(y)r ....... @

n n
ur+l :(rj(‘?’)nr (ZX)I’ = ur+l = (rjsnrzr Xr

Coefficient of x>: r=5

n n
=| _[37°2°x° =32 _[3"°x°
5 5

Coefficient of x5: r =6

n n
. u7 =[6)3n—626 6 — 64[6j3n—6 XG

afgfor=egJo
-(1)-22(0)
= (1) (3)=(2)-2(3)

N n(n-1)(n—2)(n—3)(n—-4) _gx n(n-1)(n-2)(n-3)(n—4)(n-5)
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RS P S N
6 9

=1
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5(c)

Step 1. For n = 1: Prove y=x1:g—y=1
X
y+Ay = X+ AX
y=X

Ay = AX by subtraction

ALY imY

AX dx &0 AX

Step 2. n=k: Assume y = x* = % =kx“*
X

Ster3.n=k+ 1: Prove y=x""' = % =(k+1)x*
X

PrROOF: y = X" =x*xx = % =x*x1+ xxkx** (Product Rule)
X

=x* +kx* =x(k+1)

Therefore, itis true forn=k = trueforn=k + 1.
Sotrueforn=1andtrueforn=k = trueforn=k+1 = trueforall neN,.




