Sequences Solutions
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= A common difference exists
= (i) isan A.P.

(i)Asthe sign of the terms oscillate (b) cannot be an A.P.

_1
Y. 8__1
u 1 8
3
g:i:—6
, -1
8
= (i1) isnot a G.P. either.
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= A common ratio exists
= (i) isaG.P.
(b) For the A.P. (i)
a=1 d:—Z
8
Sumntermsof an A.P.is
n
= —|2a+(n-1)d
s = [za+(n-1)d]
6 -7
Sum of 6 terms S = §2><1+(6—1)§
s = -7=

8



(© For the G.P. (iii)
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2) The sequence may be written 1, 30 3) 0 \3)
1

O Ther"term U, = —
3r

Asr increases indefinitely the terms get closer to O

= The sequence convergesto 0
1 1 2 1 1
= —]_l - === =(-1 — =1=
3 U:=( )+1+1 2 V.= () 2+1 3
= (cf+ L =_3 = (-1 4+t =4t
Vo= () 4517 7g U= (1= 5

The sequence does not tend to a fixed number so is neither convergent nor divergent.
It is oscillatory.

4  U=7-1=6 U,=7-21=61  u=7-1=6
1 2~ %2

Asnincreases indefinitely the sequenceis convergent to 7.

5) (@) a= 4(1) +2=6
a= 4(2) + 2=10
a;= 4(3) +2=14
a,;= 4(4) + 2=18
The sequence 6, 10, 14, 18, .... isan arithmetic progression, which is divergent

(b) Sum of nterms of an arithmetic seriesis
&=2[2a+(n—1)d] a=6 d=4
12 12
= D (4r+2) = E[ZX6+(12—1) x4]

r=1
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> (ar+2)

r=1
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() If Z (4r+2) = 966
r=1
g[ZXG+(n—1) x4] = 966
2(4n+8) = 966
2,4[’]
—~——(n+2 = 966
2 (n+2)
+2 n+2n = 483
n+2n-483 = 0
(n+23)(n-21) = O
n+23=0 , n-21=0
n=-23 n=21

Asnisapositiveinteger n=21

6)U,=2 U,=3-2%°=-1 U,=3—(-1)°=2 U,=3-22=-1 Us;=3-(-1)*=2

@ The sequence 2, -1, 2, -1, 2,.... isnot convergent or divergent. Itis oscillatory and
periodic with period of 2
T2
_1V 13-2413+1 14-2\13 2(7-13 7-13
s (B2 g (28 ura®) 2] i
2 4 4 A2 2
UZ:\/E_1 =U,=U, = All termsof the sequence will be the same

7) a=12 a= 6+%(12) =9 a3:6+%(9) :81 a4:6+1(§j: gi 35:6+1(%j: 8i

4 4\ 4 16 4\ 16 64
1 1 1 . . -
@ The sequence 12, 9, 82, SE’ 8a,....convergesto 8. Itisnot oscillatory or periodic
1 1 1 15 1
b a,=|6+= a,=6+=|6+=-a |= —=+—
(b) 2 ( 4alj 3 4( 4a1j > 1631
15 1 1 15 1 1 63 63 7
a,= 6+ —+—a |- =6+—+—a = —at+— = k = — =7=
) (2 1eaij4 8 64 Bat g 8 8



8) a=2 a=2+4=6 a=6+4=10 a=10+4=14 a=14 + 4=18

@ The sequence 2, 6, 10, 14, 18, .... isan arithmetic sequence with common difference 4.
(b) The Sum of nterms of an arithmetic seriesis
n
= —|2a+(n-1)d
s = Dfza+(n-yd]
5 25
S(a+d) = Z(2x2+(25-1)x)
r=1
5
(ar +4) = 1,250
r=1
1 1 1 1 1/ 1
9 uw=4 U=-=x4=-2 U= —-=(-2)=1 UW=-=(1)=--= U=—=|-=|=
) 2 32() “2()252(2j
1 1 . . . .
@ The sequence 4, -2, 1, U IS a geometric sequence with common ratio ——

(b) The sum of nterms of ageometric seriesis  § = =)
-r
10
o)
0 du = =22
1_(_1) 128
2

10)(a) t,=2x1+5=7 t,=2%x2+5=9 t;=2x3+5=11 t,=2x4+5=13

Thesequence 7, 9, 11. 13, ....isan A.P.. It diverges.

1 2 2 1 1
b U=(-1) +—=-2 U= (-1)° + =1=
®) == 1+2 3 = (1) 2+2 4
1 4 a1 1
U:—3+—:—_ U,= (-1) + =1=
= (7 3+2 5 = (=) 4+2 76
2 .1 4 1 . I . , .
The sequence —5, 12, _E 16,...|sosx:|||at|ng, not converging or diverging
4 4 4 2 4
C U=6-—= U,=6-— =4 Us;=6-——= =4— U,=6--—=
© T 2 ’ 3 3 ) 4

The sequence 2, 4, 4%, 5,...convergesto 6

(d) U]_:O U2:02_1:'1 U3:(_1)2_1:O U4:OZ_1:'1
The sequence 0, -1, 0, -1, ...oscillates and is periodic with period = 2



