Pure Mathematics Year 2

SolutionBank

Sequences and series 3C

1 a 1525458516532
x2 x2 x2 x2 x2

Geometric, r=2

b 25558511514

+3 +3 +3 +3

Not geometric
(this is an arithmetic sequence)

¢ 40—->36—32—>28
-4 -4 -4

Not geometric (arithmetic)

d 25651854

x3 x3 x3

Geometric, r=3

e 10—>5—>2 5—)1 25

><7

2 2 2

Geometric, r =%

f 5--555-5-5
x(-1) x(-1) x(-1)

Geometric, r=-1

g 3—->3—5>3—>3->3
x1 x1 x1 x1

Geometric, r=1

4 — -1 0.25 — ~0.0625
X(‘z] X[‘Z] T

Geometric, r = —%

QD

5 —3)15 —3) 45 —3)135 —3) 405 —3)1215

b 4—>-8->16 »>-32 > 64 »>-128
x(-2) x(-2) x(-2) x(-2) x(-2)

c 60—1>30—l>15—1>7.5—1>3.75—1>1.875
XE ><E XE ><E XE
1 1 1 1 1
d Ib-—H—H>—>——
L4.,116 .1 64 .1 256 .1 1024
4 4 4 4 4
e lopop’-p’op'-p°

f
X = —2x% > 4 —> -8x* — 16x° — —32x°
x(—2X) x(—2x) x(—2x) x(—2x) x(—2x)
3 a3 x 9

. term2 term
Common ratio = € or € :_?'ﬁorg
terml term23 x

Therefore,

x | ©

(cross multiply)

x X x N owlx
Il Il Il
N
%) ﬁ?l\'
<~
w

&
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3 b Term4=term3 xr

Term 3 =9 and

_ term?2 3«/_ _

 terml

Soterm 4= 9%

a 2,6,18,54, ...
6th term =2 x 3°
=2 x 243
=486
nth term = 2 x 37!

b 100, 50, 25, 12.5, ...
1 5
6th term = lOOx(Ej

- 100x L
32
_ 2
8

l n-1
nth term = 100 x (Ej

1,-2,4,-8, ..

6th term =1 x (—2)°
=1x-32

=-32

nth term = (—2)"?

1,1.1,1.21,1.331, ...
6th term =1 x (1.1)°
=1x1.61051
=1.61051

nth term = (1.1)"*!

5 nthterm=2 x 5"

Istterm =2 x 51 =10
5th term = 2 x 5° = 6250

SolutionBank

Let the first term be a and the common

ratio=r
6th term is 32
=ar® =32
=ar’=32 1)
3rdtermis 4
ar’ =4
sar’=4 )
1) = (2):
a _32
art 4

3 — 8

=2

Common ratio is 2.

Substitute r = 2 into equation (2)
ax22=4

ax4=4

a=1

First term is 1.

First term is 4.
>a=4 @
Thirdtermisl=ar’ '=1

sar’=1 2)

Substitute a = 4 into (2)

4r? =

r2

Nl B

q
Il
I+
N |-

The sixth term =ar® ' = ar®
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7 (continued) s_ 1
p = —
1 1Y 1 ¥ 1
If r=— thensixthterm =4x| = | == 5= l
2 X(zj 3 log p° = log c
5logp=1log1—log5
> S5logp +log5=0
Ifr:—%then sixth term:4x(—%) P J
. b logp= —log5
== 5
8 —log5
p=10 °
p=0.725

Possible values for sixth term: % —%.

10a =4, us =108 = 4r3

r3=27
8 a Y U r=s3
u We want kth term > 500 000
- So 4 x 31> 500 000
X X 31> 125000
8—x 2x log 3 > log 125 000
4;)(2 = 8;@ -x (k — 1)log 3 > log 125 000
X*—4x“=0 K—1> log125 000
log3
b XZ(X—4):0 k—1>10.68
x=0or4 k>11.68
Asx>0,x=4 Sok=12
a=4,r=2
20th term = ar'® 11a=9,r=4
=4 x 219 Up=9x4" 1:383616
= 4 % 524288 4""* =42 624
(n—1) log 4 =log 42 624
c If 4096 in the sequence then, n—1= log 42 624
for some n, ar"! = 4096 log 4
4 x 2" =4096 n-1=7.69
2"1=1024 n =8.69
n—1=10 n is not an integer so 383 616 is not in
n=11 the sequence.
Yes, 4096 is in the sequence as n is an
integer. 12a=3,r=-4
3,-12,48,-192, 768, —3072, 12 288,
—49 152
9 a a=200,r=p S0 49 152 is not in the sequence, but
Us = 200p° = 40 ~49 152 is.
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13 3—4)12—4)48...

This is a geometric series with a =3
andr =4.
If a term exceeds 1 000 000 then

ar"~1> 1000000
Substitute a =3, r = 4:

3x 4" >1000000
1000000
3

l0g 4™ > log (1000000)

4"t >

3

(n—-1)log4 > log (%j

(1000000)
log —3
n-1>

log 4
n-1>9.173...

n>10.173...
Son=11

Term is 3 x 410=3145728
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