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DEPARIMENII OF MATHEMATICS
FACIIT,JTY OF SCIENCE

UNTVERSITI TEKNOLOGI MALAYSIA

SSII 1033 MATIIEMATICAL METIIODS II

1. Write the first five terms of each of the following sequences-

TUTORJAL 1

(") t3#)":,

verges, and if so find the'limit.

( - )+-(") t"-ri.:,'

2. Write the first five terms of each of the sequence. Determine whether the sequence con-

3. Express the sequence in the notation {"^}l]r- Determine whether the sequenie converges,

and if so find its limit.

,\ r 3 5 7 9(a/ -S'g'-11, i,-17,""
(b) 1, 0, 1, 0, l, ..-.

234(.) ;, o, i, o, 
B, 

...

1234
(d) o, ;, *, 4r, sr, 

"'-

,\^3 3 3 3
\e) J' t, 2r, Zt, 2o, 

" "
(f) (r-+), (+-+), (+- +), (i-+),(+ -+),'
G) (rt Ji), (rt-'/q, (J4- Js), (./5-.,,r0, " -



4" Let {o-} be the sequence for which at: JG and a..1-1 : ffi h for n ) 1.

(a) Find the first 6 terr-ns of the sequence-

(b) It can be shown that the sequence {a^} converges. Assuming this to be so, find its
limit /.
fHint: lim an: lim a.+r-J- rl++oo n-++cr

The Fibonacc'i seqtence is defrned b! an+z -- an+r * an for n ) l, where ar : I, @z: l-D.

(a) Find the first 8 terms of the sequence-

(b) Find lim 4*t u*rrr-ing that this limit exists-
n-++oo A^

lHint: lim an+t 
- lim a".+2.1

' n-rloo Av z-++co Anl1

S. Consider the sequence {4.}j;"", where

7.

I

l23nan:E* ** n2+ "'+ 
n2.

(a) Write out the first five terms of the sequence.

(b) Tind the limit of the sequence-

[Hint: Sum up the terms in the formula for a^-]

A sequence has its nth term given by o^:H- 
'

(a) Write the 1st, sth, 10th, 100th, 1000th, 10,000th and 100,000th terms of the sequence

..r^ir decimal form. Make a gue$s as to the limit of this sequence as 71 -+ oo-

(U' /Uritrg the definition of limit to verify that the guess in (a) is actually correct-

Find the least positive integer JV such th", l*# - rl . e for all n > N if

(a) e :0.01, (b) e : 0.001, (") e :0.0001.

If .lan : A and .B bn: B' prove ltrat 
^$. 

(o- + bn): A+ B-

If

Frove that if .ljL o," exists, it must be unique.

IJsing the definition of limit, prove that

. (1]*-
(a) the sequence { : I converges to 0.

tnJ n:t
( n l*-(b) the sequence i"., ]^:, 

.onr"rges to 1.

(c) the sequence {=}*- .orr'.,r"rges to l.[3n+4)^:r

(d) the sequence {=}*- .o'u"rges to -J.[3n+2)^:,

&
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13. Evaluate each of the following, using theorems of limits.

3n2 - 5n(") ]y -.**2._e. (u) ^g (fi*t -,A-
/ @,- "t \. (d) rim 3T' + ln .(t) -tql ( : - ^, -t )' 4+co zn - |z+€ \ n*l n2+t/
/: ^r4 ,,\ ,. l+2-10^(.)"gL(#;) (f)"[ILffift

(e) ,!*(ffi-^). (h) yy#-
14. Prove that the sequence with nth term u', :'#,,

(a) is monotonic increasing,

(b) is bounded above,

(c) is bounded below,

(d) is bounded,

(e) has a limit.

15. Prove that the sequence with nth term 7Ln : ff,'
(a) is monotonic decreasing,

(b) is bounded below,

(c) is bounded above,

(d) has a limit.

16. Determine whether the given sequence {a.} is monotone by examining an - an*r. If so,

classify it as increasing, decreasing, nonincreasing' or nondecreasing-

rr)+- ( l)+-(") {:} (b) l1-;}tn1^:r I n).:r

(n)+-(nl*-(') t-;)^:, (d) {^"- rJ.:,

(.) {n - z }I?r. (f) \^ - "'}I\
LT. Determine whether the given sequence {a^} is monotone by examining o^a1fa^- If so,

classify it as increasing, decreasing, nonincreasing, or nondecreasing-

, ,_\*- rn)*-(a) t-rl (b) t*i^:,\*,' Izn+tJ^:r'

/ \ [n]+- f "''2)+-(c) t 
"^ 
i^:, (d) t; i^:,

fr^)+- fe^)*-(.) {if (r) {:l|.r!J^:, [nl)^:r
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1g, use differentiation to show the sequence {o-} i* strictly monotone and classify it as in-

creasing or decreasing'

( n l+-(") \r"*tl _:r'

{n"-'^}I7r'

Find the limit (if it exists) of the sequence'

1111(.) 1, -1, 7, ,, 5, A' 5' " "

(")

(")

L9.

(b) -f;, o,o, o, 1,.2, 3, 4,

21.

show th.t t#)::, 
i, a decreasins sequence'

show ,o', {lg!*@}:- " 
an increasins sequence'

J1\-*
lt+lnn)n:r
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Answers for Tutorial I

l- (a) t/5,3i8,5/11,7!14,9/17 (b) 2,0-2/9,0.2!25 (c) %,-118,1/48, -l/384. l/3840

(d) tt2-3t4- 7i8- lslt6-31/32 (e) l.-ll2- I/6- -1124- ltr20

(f) cosx/(x2 * l), c.os 2x/ (x2 + a). cos3x I (f +9). cos4x/(x2 + 16),
cosjx/(x2+25y

(g) l, 2x | 3t ,4xz | 55 , 8x3 | 7s ,16x4 | 9i

(h) -^, x3 / 3, -*s / 15, t' I 105, -xq,r 945

2.(a)l/2.2/3.3/4.415-5/6 : | (b) l.-112, 116- -l!24. l/120 ;0

(c) ttz, JiB, Jl t+ zls, .8 t6.: a (d) i, 3t2.totg, t5/16, 2ttz5 : til
(e) nt4-r2/16,i/61,onl128-'-sl5l2 : O (f) 0, (ln 2) / 2, (tn 3) / 3-(ln 4)14. (1n 5) / 5 :0

(g) 0. tn(tt2)- ln(l/,:). ln(l/4).ln(li5) ; -oo (h) -1.0.l/27. r/16-243i3125 : e -:

3. (a) a,,: (-I)n(.2n-l)/(3n+2); ctiverges (b) a^: ( I + (-l)*t )/ 2 ; diverges

(c) a":[ (nt3)/( n+5)] (. I + (.-l)"*' )lZ:diverge-s (d) (q-l)/ f ; converges:0

(e) au: 3( l/ 2"-t) ; converges; 0 (i) au: l,h - l(n *1) ; converges ; 0

(g) a": Jn +l - J" +2 ; converges ; 0

a. @) 2.M95,2.9068,2.9844,2.9974,7.9996,2.9999,2.9999 (b) 3

5. (a) 1, 1,2-3,5, 8, 13,2l (b) ( 1+ -Ji>tZ

6. ta) 1,.,3/4 , A3- 5/8,3/5 (b) 1i2

7.(a)2/9,14/25,29/45,2991405,299914005,29999i40005,2999991400005:3i4

8- (a) 501 (b) 5001 (c) 50001 t3 (a) 3i5 (b) 0 (c) I (d)itz (c) 1618l ff)ai (g) llz
(h) -

16- All are monotonic (a) dec [b) inc (c) inc (d) dec (e) dec (f) dec

17 - (a) inc (b) non ins (c) dec (d) and (f) non monotonic (e) non inc

18. (a), @), and (f) are increasing (c), (d). and (e) decreastng

19. (a) 0 (b) does not exist. The linrit is co


