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

1999

4 (a) Solve (n;4j:91, for ne N.

4 (b) (i) The nth term of an arithmetic series is 3n + 2.
Find S , the sum of the first n terms, in terms of n.

(if) Evaluate, in terms of n, Z(l—i}
k k+1

k=1
4(c) Let f(x)= Zq”’lx“, where [x|<1 and 0<q<1.
=1

X

Show that f(x) =
1-qgx

1 1-gx
If () =————, show that g(x) ==X,
900 = gty SO et 000 =7—

SOLUTION

4 (a)

[n+4)=91:> (n+4)(n+3) _g,
2 2x1

= (n+4)(n+3) =182

=n°+7n+12=182

=n*+7n-170=0

= (n-10)(n+17)=0

-n=10

4 (b) (i)

U, =3n+2
=>Uu=a=31)+2=5
=>Uu,=3(2)+2=8
s.d=u,-u =8-5=3

S, =3[2(5)+(n-1)3] S, =2[2a+(n-1)d]
=S, =4[10+3n-3]
=5, =53(@3n+7)




4 (b) (i)

STEPS
1. Write the general term as a difference of two terms.
2. Build a sum table.

L= Z(% —ﬁj [Already written as a difference of 2 terms.]
+

2.u1:}—/1/
1 /2
U, =£—
R

u .= -
/%/ 1

u- =7
n+1

1

S, =1-—
n+1

f(x)= iq”‘lxn
n=1

= f(X) =X +a' X+ +*x* +q*x° +......

= f(X) =x+oqxX*+0° %X+’ +q*x° +......
=S>oxxf(X)= g+ +0°X" +0'x° +.......
S F(X)—gxx f(x)=x

= 1-gx)f(x)=x

- ) :ﬁ
1
9= 9T
1 (1-qx)
=09(x) = X
1—(1—q)(1x) -
B 1-gx
=00 = =)




5 (a) Find the coefficient of ain (2+a)°.
5(b) (i) Solve the equation \/2x +7 = 2 +/x.

(i) If x >0 and x =1, show that

1 1 1 1
+ + = ,
log, x log,x log;x logy, X

Note: log, a = log, a

log. b

5 (c) Prove by induction that Z r’=2(n+1)(2n+1).
r=1

SoLUTION
5()

s = "C 00" (¥)' =(:]<x)"'(y)f

5
General term: u,, :[ (2°ra
r

Coefficientof &% r=3

5
S, = (3} (2)°%a® =10x2° xa® =40a°
Therefore, coefficient of a2 is 40.

5 (b) (1)

J2x+7 =2++/x [Square both sides.]
= (V2x+7)? = (2+/x)?

— 2X+7 =4+ 4/x + X [Isolate the surd.]
— X+3=4+/x [Square both sides.]
= (x+3)? = (4Vx)?

= X* +6X+9=16X

= x> -10x+9=0

= (x-1)(x-9)=0

~.x=1,9 [Check both answers.]
Check x = 1. Check x =9.

LO)+7=2+1 | J209)+7=2++9

\/5 =2+1 \/2? =2+3
3 =3 5 =5

Both answers are correct.




5 (b) (ii)

1 1 1 (

+ +
log, x log,x log, x
=log, 2+1log, 3+log, 5

Loc RuULEs

1. log, M +log, N =log, (MN)

=1log, (2x3x5) 4. log,M = M [Used to change base]
= log, 30 e
_ 1 6. |Oga b= :Og—bb — IL
|0g30 X | 0g,a log,a
5(c
© STEPS

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

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

1. Prove this statement is true for n = 1.
1

§:ﬁ=f=1

r=1

An+D@2n+) =t 1+D2O+D)=1(2)(3) =1

2. Assume it is true for n = k.

K
Do+ 2 4 K= (kD) (2k D)

r=1

3. Prove forn=k + 1.

i(r +1)? ={1 + 2% + ..+ K+ (k+2)° =KL (k + 2)(2k + 3)

r=1

Use the result in Step 2 to prove step 3.
= Ek+D(2k+D) + (k +1)° =X (k + 2)(2k +3)

= K (k+2)(2k +1) + (k +1)?
=(k+D[E(2k+1) + (k+1)]
[k(2k +1) +6(k +1)}

= (k+1) -

2
(k1) 2k+k+6k+6}=W+D

I 6
[ (2k +3)(k +2)
&
=1(k+1)(2k +3)(k +2)

Therefore, itis true forn=k = true forn=k + 1.

2k?+7k +6
6

= (k+1)

Sotrue forn=1and true forn=k — trueforn=k+1 = true forall neN,.




