PaPER 1 (SEQUENCEY

6.1fT =(51-3)2"show thafl -2T =5.2"*"
7.1fS =n(n+ 1) findT . Hence, show
Toe— T -T2, +T.2=16.

n+3 n+l n+2 n
8.1fS =log,(n+ 1) findT_andT,,
9.1f T =(n-10)3" show thafl  , -6T , +9T =0.

10. If T_=600(2] - 7(5)" show thafl

n+2

Find the least value of N, if T <O.

- 7T, +10T =0.

11. fT =+ 1)(n- 1)! show thanT +nl =T |

1

12.1f T =5(3)"+ 7(2)" show thafl ,-5T . +6T =0.

n+1 n

1.7 ConVERGENCE/DIVERGENCE OF A SEQUENCE

[A] The Idea: Infinite sequences either approach a definite finite
number as you look further and further down the list or they don't,
i.e. they approach an infinite value. They are said to be convergent
and divergent respectively.

Example: 1.9, 1.99, 1.999, 1.9999, ..... gets closer and cloder
to 2. We say that it is convergent (CGT) to 2.

Example 1, 3,5, 7,9, .... just gets bigger and bigger. We say
it is divergent (DGT).

Test for convergence/divergenceDo lim T,

n- oo

If imT, =L (Finite) ...CGT (Convergent)

If imT, = co (Infinite) ...DGT (Divergent)

This is called taking an infinity limit.
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[B] Steps to taking an infinity limit:

StEPS

from each bracket on the top.
2. Do the same for the bottom.
3. Tidy up the takeouts.

1. Take out the highest power of the variablg
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4. Plonk in for the variable.

SoME IMPORTANT INFINITY LiMITS

1. lim Nun:ber: 0, for p a whole positive number.
n-oo n
Example: lim =0
P n-e (N)°

2. lim(n)® =, for p a whole positive number.

n- oo

Example: lim(n)® = oo

3.limr"=0for-1<r<1

n-oo

Example: lim()" =0

n- oo

4.limr" = forr>1,r<-1

n-oo

Example: lim(3)" = oo
n- oo

.

NoTES
l.-1<r<l » |r|<1
2r<-1,r>1 <« rf|>1
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n’-4n+7
Example 9: Test the sequende =-—————— for
(2n+1)(n-3)
convergence.
SOLUTION
n-4n+7 _ . n°(l-i+7)
limT, =lm-————— =lim =
e " Tl 2n+D(n=3) 7 n2+Hnd-3)
-3+  @-0+0) _1 1
=lm——7"F-—=_* - =2 == [] CGTto
e (2+1)1-3)  (2+0)1-0) 2 ©2

(n 2)(5n I 2) for convergence.

Example 10: TestT, =
(Bn-1(2n+4)

SOLUTION

im T, = fim ("GN +3-2) _ L 0= HnE+ - 2)
n- oo n- o (3n—1)(2n+4) no oo n(g_%)n(z_'_%)
A6~ 2) ) _

TG ) @) PeT

n

Example 11: TestT, = for convergence.

4" +5"

SOLUTION
T, = £

4" +5"

n 4\n

limT, =Ilim - =lim ) = g =
e e (@) HY)  ne (@41 041
J CGTtoO.
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