RAFFLES INSTITUTION
H2 Mathematics (9758)
2025 Year 5

Tutorial 7A: Sequences and Series
Section A (Basic Questions)

1 Write down the series given by the summation notation, showing the first three terms and
the last two terms whenever possible.

(a) Zg‘,(éJfgj (b) i(5—3r) (© i(m+3j),where m is a constant

Jj=5

Solutions
(a) d (4 rJ f1 1g
—+—1=4> - + =D r
,Z:; r 4 ,Z:;r 4,.2:1:
=4(1+l+l+...l+l)+l(l+2+3...+7+8)
1 2 3 7 8) 4
(b)

i(S =3r)=(-7)+(-10)+ (-13) +...+ (—82) + (-85)

r=4

© c . .
Z(m +3]) , where m is a constant
J=5

=m+3(5)+m+3(6)+m+3(7)+...+ m+3(14)+m+3(15)
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2 For each of the following series, write down the rth term and express the series using the
summation notation.

(a) 3+6+9+..+369 b)) (“AD+EEDH+(2)+...+(53)
() 4+2+1+l+l+... (d) iz—%+%—iz lz—iz
2 4 2° 3 4 5 8 9
Solutions
(a) 346+9+...+369=3+6+9+...+3(r)+...+ 369
=>.3r)
(b) )+ (=D+2)+...+(53) u, =—4+3(0)
:(2—04)+(—1)+(2):..+(3r—7)+...+(53) u, =443 (1)
=Y (3r=7) or Y (-4+3r) u, =—4+3(2)

u, =—4+3(r-1)=3r-7

1y, =53 =—-4+3(19)

1 1
(©) 4+2+1+5+Z+... u =4

1
SN NNV u2=4(—j
2 4

0 0 2
= Z 27" or I u, =4 (lj
r=l1 2

r
r==2 2

1 2 3 4 7 8
I B
—L_£+i_i (_ )”*’1 r +l_§
22 32 42 52 “ ( 1)2 82 92
8
— _1 r+l r
;{( : ( +1)2}
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3 Justify whether each of the following statements is true or false.

2n-1

(a) ZF =>( r+1 (b) ilz%n(;ﬂrl)

r=0

(c) zn‘f:(irj @ > r=>r

Solutions

(a) 2n . 2n-1 4.
r*=> (r+1) is true because

r=1 r=0
2n

LHS=>r' =1"+2"+..+(2n)*
r=1
2n-1

RHS = (r+1) =1 +2" +...+(2n)*

r=0

(b) ilzin(rﬁl)istrueforn:l.
r=1

Forn #1, Zl =—n(n+1)is false because

r=1

LHSzlen(l)zn

r=l1

RHS=%n(n+1)¢LHS

(C) n n 2'
Zrz :(er 1s true for n = 1.

n n 2
Forn#1, Zrz = (z r] 1s false because
r=1

r=0

LHS=Y r’ =1?+2"+..+n’

r=1

(Zr] (0+1+2+.. +n) # LHS

(d) 3n
Zr = Zr 1S true because
r=1 r=0

3n
LHS=) r’ =1"+2°+3"..+(3n)’

r=1

3n
RHS=) 1" =0"+1+2"+3"...+(3n)’ =LHS

r=0
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4 It is given that Zur =5n+2", where u, is an expression in terms of ». Find the value of

i) iu (i) iu (iii)

[() 1074
Solutions

(i) 1038 (iii) 517]

Q)] IZ": 3 0 _
u, =5(10)+2' =1074

r=1

(ii) 10 10 4
Zur = Z'tr - ur
r=5 r=1 r=l1

=5(10)+2" —[ 5(4)+2" | =1038

(iii) 10 9
ulO = Zur _Zur
r=1 r=1

=5(10)+2"° = 5(9)+2° | =517
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