Sequences and Series Revision Core solutions March 15, 2013

Revision Exercise (Core)

1. Find the first four terms of these sequences given the nth term in cach case:
() T,=3n+4
(i) T,=6n—1
(iii) T,=2"""
(iv) T,=(n+3)n+4)
W) T, =n®+1

o T,730)+t%=7 @ Ty (3 1+4) = 20

To<3(x)+% =10 Ty L7.+3)(1.-\—‘+)=3°

Ty =3 B)+ ¢ =\ T =43~ 42

Ty = SW+4 = 1C / Te=(H3)U+4)=56
W) Tz 6Ly-\ = 5 W T= v+l =2

T,z 6()-\ =1l T.2 2241 =19

T,z 6B)-\ =17 To= 841 = 29

Tez 6(4)-) =23 /| Ty=@+ =65,

| T

2. The third term of an arithmetic sequence is 71 and the seventh term is 55.
Find the first term and the common difference.

To=a+0)d Tz = T3 =5S

5> a+ (-0)d=F | 2 g+ (3-)d=5F
R+r2d=F 0O A+ bd =SS (€

Sove  (D-® +2d = F|

/a6 -bol=-55

Y=l D A

\I

-4

0 A+ 2(-4) =72
q-3=7F!
a=19 S/
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3. In a geometric series, the first term is 12 and the sum to infinity is 36.
Find the common ratio.

a=12  Su =3¢ r=7

S_,”L 1
o7 -r | 7 36= Toy

multiply by (1 - 1) S [-r = 12
divide by 36 By
26

|— =L

subtract 1 3

Change signs 3

4, Find the common ratio in cach of the following gecometric progressions and hence
write an expression for T, the nth term.

(i) —2. 4. -8, ...
(i) 1,3 5o
(iii) 2, —6, 18, ...
= 1; (‘) = 1V, = -7 / A= -7
:ﬁ -1
/ =1 / 2
T, = ar"™” 5 Tp= (2)-2)" - (2)
n
(H) y= (y}) = J’z_ , a=|
|
3 o= (B)™
() r=-b/o. =-32 a= 2

/

2 Tn = 2(’3’)“’l /
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5. Using matchsticks, a series of cubes are made and joined as cuboids, as shown in

the diagram.

_—m

_—m

F’ |

SRR

N N NN

(1) Determine the number of matchsticks needed for the nth cuboid.
(ii) Determine the maximum number of cubes in the cuboid if there are 2006
matchsticks left for the construction.

)

Ty\’ a*(n’l)d

Ty = 2006 uh

—rw = arh—l

Ti= 12 makohes > a=11
Ty = 1249 = 20 makhes
T3 = 20+1 = 28 Matehes d=9
Ta = 12+ (n-DY
=12+ 8%n -9
Th = 314 +L’-
In+4 = 2000
%hc Ao0 L
n= 2m2/3 = 150%
J Mex. Ghed Z 250/

6. The second term of a geometric sequence is 21.
The third term is —63.

Find (i) the common ratio (ii) the first term.
T1$2| Tg =-’(>g
S5 [=-63 > r=-3
2\
o x
N
Qa = l/’ > a= —+
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7. €2000 is invested in a savings scheme which offers\2.59% compound interest.

(Explaindhow the expression A = €2000(1.025)* represents the value of the
investment after 5 years.

/4' = fAmount = rate
P- pRindiple T = iferest
t =time p(r) =1

Year | A= P+1 = P+P() =P(+r)

f2% Year2 | Az Brl = Par)+ P(ar)r

= Plikr)(14r)

P(H’f‘)" ete..

\

TL\'lS S a 'agoMo‘\’T\C. Saa‘ue»\a_:
A= P(1+r)*

8. Find the sum of the first 200 natural numbers.

arithmetic  Senes

Sn= %— [ia + (VI’I)A]

S8 s
o
9\)\\
0 — —
o]

¥
0
\

2__!_;%)[.9.6) + (Zoo-fl) l]

\1

oo [1 + l’ﬂ]

= loe Lﬂvu]
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9.

7;,= a+(n—|)o{
®- 0
~O

Sn g{ga-r(n—n)d]

X

note —

-For ’rlé r=2%

Hvlb N
Terms?

5,\7 %ﬂ?ﬂ'\'(”"‘)d}

Core solutions

The fifth term of an arithmetic sequence is twice the second term.
The two terms also differ by 9.
Find the sum of the first 10 terms of the sequence.

bt T, = x
Ts = 2x
Tg’T:. =9 2 JIx—X=9

X=q
3 Tz 9 J T{ -’—’?
a+1d=a o , a+ 4d =|g@
3d =9 2 d=3

a+i=4 2 a=6

=

Sw® 2 &w))r (w)g} = 12§

10. Evaluate i(—-‘é:‘:ula\
T =-2G)+ =%

0=
T, 2 (41 =9 o{":;
T/S =~ Q_CS)+] =)

Frow  fefine =2 t r=lb tere ae 14 terws
> n=IY

Siy

-
=

1}[1 @ + (l‘t-'l);f] = '-}[m +.?J.] =

W

Hao] =230
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