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Question 1 (*%)
Use standard results on summations to find the value of

48

Z[(r—l)(?ar—Z)].
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Question 2 (*%)

Use standard results on summations to show that

n

Zr(r+1)(r+5):%n(n+a)(n+b)(n+c),

r=1

where a, b, and ¢ are positive integers to be found.

:

a=1,b=2, ¢c=7

SPADNG A SPUTTING,
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Question 3  (*%)

Use standard results on summations to show that

n

Z[rz(r_l)} - én(n—l)(n+l)(3n+2)+m,

r=1

where m is an integer to be found.

7

N ] (e \

= D) | - (0suse)
= J
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Question 4  (*%)

Use standard results on summations to show that

n

EE:[r3(r+1)o-n} 4

r=1

n?(n+1)° (n=1)(n+2).

O\—

n
You may assume without proof that E R

r=1
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Question 5 (*%)

[ LF(r) =g5r(r+1)(r=1)(3r+10)
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=

Question 6  (**+)
Find, in fully simplified factorized form, an expression for the sum of the first n terms

of the following series.

(5%3)+(11x7)+(17x11)+(23%x15) +...

[ ] |n2(8n+7)
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= n [ B b-si-s41 ]

= n (Bl ]

= n*(Bas7) 5

A
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Question 7  (**+)

Show by using standard summation results that ...

n

a) ... Z(r+l)(r+5)=én(n+7)(2n+7).

r=l1

40

b) ... Z(r+1)(r+5)=26495.

r=11
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Question 8  (**+)

Show by using standard summation results that ...

n

a) ... Z(kz—k—l)zén(n+2)(n—2).

k=1

40

b) ... Z(kz—k—l):21049.

k=10
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Question 9  (**+)
Find, in fully factorized form, an expression for the sum

[ |5k (k+1) (k+2)(3k +1)

QSN SRS Desur
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ek
O, (@e#) = GG & fran)
=
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Question 10 (¥*+)
Find, in fully factorized form, an expression for the sum

2n

3 -1

r=l1

[ 1, [2n%(4n+3)
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Question 11 (**%)

Use standard results on summations to show that

, |proof
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Question 12 (¥*%)

It is given that
Z[(3r+a)(r+2):| = n(n+2)(n+b).

Determine the values, of each of the constants a and b .

b =3

, la=1],

PRoeEed A uans

o —

— > (arsan) = (2)(nib)
-

- %(m (6t +24] = W GEBN + Zon
" . A

SEIR Gl v w3 W Gl 2
& & #i

= 3x Pl + @y knlm) + 2an = W (bR +2bn

= Ln(amiw) + LEanim) + 2 = o+ (o) s 2by

EXPAD THE s fuy
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® %+ L) = a+b ® Lrikr)+za =2b
3+ 6ra = u+2h Il ecra tha =1
a = 2b-s Te Sa - U
S ¥
T 5(2b-s) = b
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6 = 18
b=3 =
2
fasl
e

Created by T. Madas



Created by T. Madas
Question 13 (**%)
Show clearly that

(1x3)+(2x4)+(3x5)+...+(n=5)(n-3) = é(n+6)(2n+11)(n+5).

, |proof

WG W S\oua NTATIon)

)+ = @es) + -on Gor$)ne3) =

Question 14 (¥*%)
Use standard results on summations to show that

n

Z(3r2+r—l) = n2(n+2).

r=1

, |proof

QNG THE NI PIPRIY oF THe SamA CRPATTR.
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K wd
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Question 15 (**%)
Use standard results on summations to show that

k

Z(l8n2+28n+5) = k(k+2)(6k+11).

n=l1

, |proof

ST T S o Wi, 0SS
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Question 16  (¥%%)
Use standard results on summations to find the value of the following sum.

Z[(k ~1)(k+2)].

1600

9
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Question 17  (**%)

Use standard results on summations to show that

Z Mo = 100,

where f(n) is written as a product of 4 linear factors.

I:I, f(n)=n(n-1)(2n+1)(2n-3)
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Question 1  (***4)

Find the sum of the first n terms of the series

1-2-3+42-3-54+3-4-7+4-5-9+....

Express the answer as a product of linear factors.

, |proof

ST BY WRITTING: THE SRR (N Q6utd- NOTATTION
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Question 2 (¥*%4)

By using standard results, show that

4n

Z(Zr—l)z = n(84n-1).

r=n+1

, |proof

o A uos
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R )
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Question 3 (*¥**4)

Determine the value of a and the value of b given that

n

Zr(r+a)(r+b)sén(n+l)(n+2)(3n+l7).

r=1

, la=1, b=4 orthe other way round
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Question 4  (¥*%4)
Find, in fully factorized form, an expression for the following sum.

2n
3
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Question 5 (¥*%4)
It is thought that for some values of the constants p ‘and g that

n

ZFZ(F+P) = n(n+1)(n+2)(3n+4q).

r=1

Use a detailed method to show that there exist no such values of p and ¢.

, |proof

SN T iS4 COuPHE Lo
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n
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/

P
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Question 6  (¥%%%¥)

Use standard results on summations to solve the following equation.

k

:E:(r3—l):89976.

r=1

Created by T. Madas

k =24

9
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Question 7  (¥¥¥F)
It is given that

Zn:(Ar3+Br2+Cr):n(n+l)(n+2)(4n—5).

r=1

Use a detailed method to find the value of each of the integer constants, A, B and C.

C=—19

B=-3

| JlA=16], ,

RN ]
l D@k 2% 0 = O )iu)(dns) |
R i i

Feeed As Rung

{6)= nomICre) i)
LG) = @) Calnrihs) = 0 G ) (n-9)

QRUATING We aBN THE W™ TieM
= )= o) = nGrs) Grva)dus) = MG-)nr)(ena)
= U, = ) [(or2) 1-9) ) Cta]
— Uy = O (AL 3-10 - (4 &)
—s lly = alns) (ln~19)
— Uy = (6=l 41 —12)

=, = - 32210
Lo htle, B=-3 ,Ca-n
HTOATNE B COMPANG: Cosfoinr
5
= SRR G = nOm G -5)

A " o
—9/‘;2'“ + RO+ CS = nGu)OriYdn-s)
, = &

=LA 4+ L20E)Cam) +5CHGm) = MO Gred) (-9
= 00 | BhnCre) - bBCansi) 4 £C | = NG Cone) )
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Question 8  (¥**¥)

Show by a detailed method that

n

Z[Zr(2r2—3r—l)+n+l} - (nz—l)z.

r=0

, |proof

SRR THE SMUATION S0 (06 0 0 STHDARD LIS
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3. (e Géogen) w0 |
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0 . W
=4 - 3¢ - 2Se + Gy S|
= = = Teo

LRING STANDARD PR
= dx 3RO — 6x Pabn)enn) — 2xdnln) + () (am)
t

= )= n () - 1) + O o, e
= (o) [nGr) - o)~ 1]+ Qo
= v\(m\\[#-h =27 + (Y

= N (renm-2) + w2

- i e

= ’\vm)2 Qr=2n+1)

= (ef o0 = [(m\\,(ww]z

0= —
)

=0 /a 2euer
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Question 9 (¥**¥)
The sum, S, , of the first n terms of a series whose general term is denoted by u, is

given by the following expression.

S =n2(n+1)(n+2).

n

a) Find the first term of the series.
b) Show clearly that ...

i ...ou,=n(n+1)(4n-1)

i Zur = 3n2(n+1)(5n+2).

L u1:6

o) TRAUY e rjeve

U =5 = C@0R) = kexa=g _~
-

Y1) vome By ~ S = 4
= Uy~ oo - @13 Coror]lemnre ]

= U = WOm)ea) = Camil N Car)
= U = G [ e - oyt ]

=y = ) [P~ ane]
= U = W(w@w—\)/
A ooy

Y To - §, -5

=
= @)@ - TG
= AR ) x2GiH) — W Ced)Cnea)
= W) [Bﬁm W)- Ma_)l
= W) (B8 -n-2)

= WCun) (isn +6)

= wWowlmn)
//Jn"vw)
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Question 10 (¥*%%)

Use standard summation results to prove that

n

D 1) =

r=1

n(n—l)(Zn—l).

=
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Question 11 (¥*%%)

Use standard results on summations to solve the following equation

9

Z (£j3+(r—l)(r+l) — 3045,

r=3
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Question 12 (¥*%%)

n

Z(ar2+br+c)zn3+5n2+6n,

r=1
where a, b and c are integer constants.

Determine the value of a, b and c.

la=3|, [b=7|, |c=2]

9 b
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Question 13 (¥*%%)

The variance Var(n) of the first n natural numbers is given by

n
Var(n)zl E P2 — 1 E r
n n

r=1 r=1

Determine a simplified expression for Var(n) and hence evaluate Var(61).

Var(n) =5(n* -1)|, [Var(61) =310
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Question 14  (¥¥%%¥)

n

f(n)zZ[ﬁ—r}, ne N.

r=l1

a) Use standard summation results to find a fully factorized expression for f (n).

b) Hence solve the equation

10 12

Z[r3—r+6k} - Z[r2+k2J = 70

r=5 r=l1

[ L |f(n)=gnla-1)(n+1)(n+2)|.

k=-12, k=15

9 } (-r) i T L - L
Py o Zr - 1y ~ Lot
Z &r-2z L Gf - LnGred)
= LnGu)Grin-2)

r ( =7
= palu| W) —=2

= GG

b choe W secrons
.

= me = E;’;v“—r?j k(11 1)
= = o

— dx3iox W0 - Lransnd + &x6 = ;
=2 Mo - 90 + 3k —&50 ~ k= ©

=2 0= Rk?—3K — 260

2 -3k-®0 =0

= (e~ 15) (ka12) =o
s

- -

2 k=
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Question 15 (¥¥%%¥)

The function F(n) is defined as

n
F(n): E [r(r—l)(n—2)(r+1)] ne N.

r=1

Show with detailed workings that

F(Zn)—F(n) =%n(n2—1)(31n2—4).

SOM THE SEuR ARG STAWACD PEOCTS

- S
Fo= 23Ted06m] = @0 2, Ee-aeal]

.
=02) 5 () =62

= ) = G2 % Fnowp[ntwe -2

= FG) = $rnimdCim

= o - EAICN

mM-NW+2)
— ) = k000

Bty we gae

Fln - i) = Lt

LTt ] G- 4 - knGRnGe-y

= L n(a — GRG0

= 4 [ GRG0 - woenor9]
= G [ e~ (-]
= JnGE) [ odoe )
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Question 1

It is given that

Find the value of

Created by T. Madas

(k)

20

Z(r—lO)zZOO al

r=1
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20

Z(r—10)2 =2800.

r=1

20

[ Zrzzssoo

r=1

USING THE UNERIDY of e SiamA oPRRATOR

- L "
> R rg(r\]z AT 4 5 L)
~ = =

MANIPOATING. AR Povawe

>
Dl-10) = 200
L’ =
>, 0%\ 200
2
2~ ox = 200
=
2
St o= 4o
~
Dl NG THE Seeond FACT
i(ﬂw\‘ = 280
X
(P20 ti0) = Boo
SRR bt
D 2200 oy DUl = 280
& B o
2}*; 2 x40 L lo0%w = 280

=
D, - 8o 4 200 = 2860
=

St e
o v ==
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Question 2 (¥***4)

n

Z(r+a)(r+b)£

r=1

n(n—l)(n+4),

W | =

where a and b _are integer constants.

Use a clear algebraic method to determine the value of a and the value of b.

:

2 and —1 (in any order)|

VINE_STHNAD DEROCTS, & THE UnItAR0Y OF THE S16MA OPRATOR

-
= (ra)(eib) = n(n-nry
=
=, [eedrads] = bty
;>§‘Ar=— FeS) ir + ab Z\ = Jjniw»\)(mu\
&1 = =

= nlmiXann) vado) bnla) ¢ aban = gl
= R @) + 20 0w) + 6oy = 2nG-)lme)

DIVIDING BY W 5 WE0) AND  EXPAOBING- RO SIDEC

= QA & 3w Fhb = 200y
#}n”(gm\ C2Eh)r) Fhh = 268
= 3(4b) () + Gob = 309

=5 abla + 3(@h) + Gob = 2n-9

. 3ask)=3 3ark)eCao = A
[oxo=1 asb ¢ 2ob=-3
T Py

20 =4

=3

4 B MSRETo) of Sy WE 0BT =2 8 b= W
A0 0DDEQ , AR £LQUATINS AQs SHMMETRIC - .

pd
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Question 3 (¥***4)

By using an algebraic method, find the value of

992 -972 4952932+ +32-12

b

5000

MiTibe &

DEQLO® W T AS fouows
_ -

R I E R TS
- | (g™ av®\ 1 (uc?. ot N
et = @-ar) Gy (e v v (3
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B ) = 2090 v 2088) + 2(80) 1 20m) +--. + 2(x)
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Question 4  (¥*¥**4)

Show clearly that

P-23433 434 —40®

—33200.

Mo A

Yeo

[ B SR

Bt A : N 22 1) (3 3 3
[ S 3 1Y)~ (2 e ) = (s s

o |

= —bxbavalxd rednoel - 2

4x2 x2\

A - Axa |

= ~1X20x2x4 +3x20x2

5
RECUIE S TR

[-a+3l
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Question 5 (¥**¥4)

The positive integer functions f and g are defined as

Evaluate

2 Y D
() = 1+ 2 [(2f+1) >
=] <

)

| ]
DMPONOIS 1S SIMPUFRD Rl
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Question 1 (Gk#¥%%¥)

Use standard summation results to prove that

2n n
Sis 3
r=n r=1

= 121 Gons) - G

4o 7':»,5 )

= bloFran o]

= (@) ()
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Question 2 (FF*F*F)

Find the sum of the first 16 terms of the following series.

P oP+2d P2343 P423433 44
—+ + + +
1 1+3 1+3+5 1+3+5+7

>_ K = 1 rbk ()] | - 4\;7

2 Vo "
LS

‘ o
= Lylxuxiexas - L ]
= xbexiexas — g
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Question 3 (kFEE)

The function f is defined for ne N as
f(n) = 1xn®+2(n=1)"+3(n—-2) +4(n=3)" + ... +(n=1)x22 + nx12,

Determine a simplified expression for the sum of f(n), giving the final answer in

fully factorized form.

[ 1 |£(n)={5n(n+2)(n+1)?
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(*****)

Created by T. Madas

Use an algebraic method justifying each step, to find the greatest value of k, ke N,
which satisfies the following inequality.

80

> 100 000.

O STHT BY MMIPUATING: THE (DENETH
! loa & los 8 .
T log 8 = flog 8 = Tx3
loa f6 e :
Qe 16
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Question 5 (k¥EF)

Use algebra to find the sum of the first 100 terms of the following sequence.

7, 12,19, 28, 39, 52, 67, 84, 103, ...

@ NUSTIAATING: THE PATTHON TULTHER. B/ DIFFERENCING: 3 |
: = . — STNOAD  sommATIod FoemuuE m b

T 41418428 430 4 R 4 T4 8% 41034 v, T beloo A TEED
] 3 ¥ L
SGmey = S w ok 250 4+ 431
= = b=

CE el Mo
Lkl @adig | +%

= LkGn) Q) + W

Top scores” T o2 M B X Pk,
@ T k=100 AND e caRIfhe

® Hme Tie epotid ¥ Tom K

‘Llf M+ on yu

@ T we 2epuee U AND

3

> (femid)  wep k=reo
=t =
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Question 6  (Fx*FFF)

Evaluate the following expression

n=1 m=n+1

Detailed workings must be shown.

AESS

. = . -
= ? [ 4o e | = ;J (bfen)
= =

a a
=4S+ X
= W=

Ay (AN, MORE STRODACE SUMKATION B0UAY

= x(bxaxiong) + Axd
= #X\f;xx\ﬂ}\l‘)v Lrtxio
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Question 7 (FFEEE)

Evaluate the following expression

19 19

ZZ[2m+n].

m=1" n=m

You may find reversing the order of summation useful in this question

V]

9 "
) LN”‘] z;hz T %:‘n = 2cbateoxa + i)
= n

5 Stre et

i
D\ EE) )
&

TIDY AND QWA

AL AU RSl

< Mhoox [ 4x3 + 5[ = Wn2ox (B44)
- Bxox @&+1)
= lxoxx;

19 x 7o

= S0 -20
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Question 8  (Gk¥¥FF)

The function f is defined as

f(n,y)EZx

n

where k = Zrz .

r=1
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n

2. x

x=1

Use standard results on series to show that

d>f

dy2

a

y=l1 dy

af

, neN, yeR

_ 3nt +6n° —n®—4n—4

y=1 dy y=1

n

20(2n+1)°

You may assume without proof Zr4 = 3—10n(n +1) (6n3 +9n° +n— 1) .

r=l1

9

proof |
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SUMMATIONS

METHOD OF DIFFERENCES
8 BASIC QUESTIONS
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Question 1  (*%)

5
f(r):(sr—l)(5r+4)’ ref

a) Express f(r) into partial fractions

b) Hence show that
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Question 2 (¥%)
a) Show carefully that

1 1 2r+1

rP(rl) (1)

b) Hence use the method of differences to find

n

2r+1
r2(1’+1)2

r=l1
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Question 3 (¥%)
a) Show carefully that

1 1 r
rl (r+1) (r+1)0

b) Hence find

Z(ril)!'

r=1
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Question 4  (**+)

a) Express f(r) into partial fractions.

b) Hence show that

1
f(r):Z_z(Hz)
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Question 5 (**+4)

2
=iy <N

a) Express f(r) into partial fractions

b) Use the method of differences to find

¢) Hence evaluate

1 1 5 1 1

0= 7l |20 s
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Question 6 (¥%%)

a) Simplify r (r1+ ) - 4 1)1(r +2) into a single fraction.

b) Hence show that

N 1 115
Z r(r+1)(r+2) | 462

r=1

L] 2

6 OETHN A~ COMMDY DNOMIATR Ad ~4d0

Jrro A _(m)-T - 2 by
TCrar) T GaGea) RCAICHE r(m)(na//

b 4SS e 1D Poou w T @)

2
T4 2
" | |
T - a
by
IF =2 = ’{‘22
2
= :
i %[mmﬂ “t-%
%
|
=3 :‘T[ﬂ m@*z‘.[’ L2<J1“4l§) i % S
s e
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Question 7  (¥*%)

f(r)ErZ(r+1)2—(r—1)2r2, reN.
a) Simplify f(r) as far as possible.

b) Use the method of differences to show that

a —\C(ri: PCru) (e=n)r*
= e lewt-crapd

= 2 CrHbr-y) CPel-r )

B oue emec @
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Question 8  (*¥*%)

f(r)zm, re N,

a) Express f(r) in partial fractions.

b) Hence prove, by the method of differences, that

- 3 n(An+B)
Zl:f(r)_4(n+l)(n+2)’

where A and B are constants to be found.

| J[A=3], [B=5]
al Ry ety (vt 0P METED o Siiae) & “Z y_c\ra o 30 Qnaboty-g
- = )
.
- | - fase
2 = 3NSa
@ % ) 20hw) ()
\
g e o« n(@nss)
= = | Ans)
g e 4Gy
b © he3
Bag

w
[
! —2G) ~2Gy
- a5 L ) ¢
= o Ta) 20m1) (k)
"
' = 302u+2) —2n-U-2n-2,
=2 r; T SUrtte) caniodh-2

Tominy
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SUMMATIONS

METHOD OF DIFFERENCES
8 STANDARD QUESTIONS
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Question 1 (¥*%4)
Use the method of differences to show that
n(n+3)

4(n+1)(n+2)

1 1 1

+ + +...+
1x2x3 2%x3%x4 3%x4x5
, |proof

QING ik AT < L angdan e’
- - ) = 2 2, & T T Ty
! A vl i b
eCen)(u) — K = 2 "
525 = ez
L . - ! k- = 2 T 200w G142)
KCe)riyy kT Terr T el
"
= > ' o v
k=i RCeR)(i) w‘\)mq/
4 Bpoiesy
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Question 2 (¥*%4)
urzér(r+l)(4r+ll), reN.
a) Simplify u, —u,_; as far as possible.

b) By using the method of differences, or otherwise, find the sum of the first 100
terms of the following series.

(1x5)+(2x7)+(3%9) +(4x11) +...

[ ] {r(2r+3)|. [691850

o6 u-u, = Lreeey@esn) = £ene{aen m

= EEOUr) - Lre) (4r+7)

Lo [y - G- |

f o
= br s g et are]
= tr Coree)

= r(a+a) /,7///

b)) Poct As Guews

(x8) + (2x7) £ Gxa) + (exetr) & - + (00 x 203)

Sl Ty = o x 23
= Uy = U, = (s 1) e (axa) b o xam)

o
= Erboxbixdil - o = > ()
o

= Sea)- e
s
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Question 3 (¥*%4)

- L en

A P
a) Express f(r) into partial fractions.

b) Hence show that

13 1 1
-1 4 2n 2(n+l)

¢) State the value of

2.
P2 —1

r=2

( L L
a )= —— = = _ o= . A !
) { ) (o) (=) L (= Ay T o

E)
"B @t v Gugperen) /

b Ao erer ) “vovsis” Ge sweuay

2o = 2 = - L
ol G = o2

A I o
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Question 4  (***4)

2
f(r)zm, re N.

a) Express f(r) into partial fractions.

b) Hence show that
1 1
r)=————3%4
Zf( ) 2 (n+1)(n+2)
r=1
¢) Find the value of the convergent infinite sum

L + ! + L +...
SX6XT7 6XTx8 Tx8X9

[ 7 O SO D

r r+1 r+2| |60

0) ¥ heveoron (eure oe) 5 { :
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£ Ao TSy //
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=12 ﬁlz
e
©
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) o7 b e P e t = % )
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= rz () (s 2 (-Aq e }Hv\[mz)ﬂu)
=S b, L
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I T T |
A T i T g oD T F
¢ + 4 pe
2 [ ST -
FI 5 ,
- + Y e A Gy |+
- § L o L
= FEnb ?/
n(ns /
n .
[ ~
=3 Z4m = 4 0
= e (1) Ga)

Created by T. Madas



Created by T. Madas

Question 5 (¥*%4)
Use the method of differences to show that

1 4 7 3n-2

n2

+ + +o+
Ix2x3  2x3x4 3x4x5 n(n+1)(n+2)

(n+1)(n+2)

, |proof

PROCERD Ry prenAL fuacionS (ot wp oo Ay, MAHD

-2 _ s
nCnn) Grk2)
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SEMNG VP THE METbD of  DIFFAZENCES BASED On miE
At Gsur

Created by T. Madas

— hi
el Twe
_ (W)0s2) v (wid) — 46y
- (e Ge)

= 43y dnke s b

[CE)

W
[
Ve



Created by T. Madas

Question 6  (¥*%4)

It is given that

2k +77
(2k+1)(2k +3)(2k +5)

3 1 1
= - + :
4(2k+1) (2k+3) 4(2k+5)

Use the method of differences to find a simplified expression for

7 9 11 2n+7
+ + + ... +
1x3%x5 3%X5x7 5%x7%9

(2n+1)(2n+3)(2n+5)

Give your answer in the form 2_

5=/ (n). where f(n) is a single simplified fraction.

n+3
L1 f(n):_(2n+3)(2n+5)

ReMTe THE BreniAc FOACTON IDeSTIY

" b

RITy SRS S R DI I S .
Zp Ty eos -\ T3] o T 3 s
- A S

LG
RESEN)
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Question 7  (¥¥¥F)
Use the method of differences to find a simplified expression for the first n terms of

the following series.
1 2 3 4
+ + +
Ix3 3x5 5x7 7x9

Give your answer in the form élt f(n), where f(n) is a single simplified fraction.

o | f(”)=m

" Y
S el o
2avl

-
1 @

- s E e

.
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Question 8  (¥*%%)

1
r)=————7, r20.
1) Jr+2+4r
a) Rationalize the denominator of f(r).
b) Find an expression for
n
PG
r=1
¢) Show clearly that
48
Z F(r)=34242
r=1

n

[0 =322 N )= (V242

r=I
0) LIS STNOND SBS Q & n=18 W e (b
[T =+ 7¥ Y (S -
T e i ) Sie- i@ a-]
= L(ﬁ‘,r‘\ = 55 =
= %[S«waﬁ'fﬂ
b wwe e @ .
= = 4 (a+e]
= p X
— 2 = e A ~
N . =3 ..zh/
— VLS W0
B 2 - U AT o
TR
- P N
= \
AN
N\
> = RN
s N5
B PN
5 {
\
= LN
e = e rvon Bt
= SIS
! = 1 =
R LR
.
-
= 2o = Hwwes-e]
= sl o /
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SUMMATIONS

METHOD OF DIFFERENCES
3 HARD QUESTIONS
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Question 1  (¥***4)

Consider the following infinite convergent series.

3_5+7_9+11_
I1x2 2x3 3x4 4x5 5%x6

a) Use the method of differences, to find the sum of this series.

b) Verify the answer of part (a) by using a method based on the Maclaurin
expansion of In(1+x).

0) STRC by orming THE GRYHRAL Tha) 1 Sk noTaTio NG, THE PACTAL RACToS, Tom ner (4)
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2
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.

=hpe Fra ST
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"3

re4

\ 74
=1 —— & /
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©
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= R At Bt
L ; ( ) |
Q botag AT T setuson of (k) | vaun Be —l<acl [ R T S oy
1 B & wat] -5 = W2
L R L = Y chie | mEt3mm
[>=n -y
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L =
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=
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Question 2 (¥**¥4)

Use partial fractions to sum the following series.

2 : 2n+1
n*+2n +n?
n=l1

You may assume that the series converges.
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Question 3 (¥***4)

It is given that

2

B 6r* +6r° —ar* —ar+1

r(r+1)

b

£(r)

where a is a non zero constant.

It is further given that

Zf(”) _n (n+n2-|)-(12n+l)'

r=1

Determine the value of a.

reN,

a:2|

9

o

MANPUATE 1(0) 42 Fouons

Lo = Sfbtarkapsl o) _ar(r)s |
TCrH) QGY)

=GR L \
. & T L=

= , mac RATINS B spear
=6&%-a + - o

Now PRocee0 B e METRD of DIFFRGXKES

o= 6 o v L oL

R I R

2 48 s o s K 4

S (R T iy

i e : 1/,4

R U I £
; ) A

i
e )< G - a Lkz»#
) = Qér‘,m +1-L app
P e

- Ll \—ay ¢ Ak
= &gl @) -an + 187

= n0m)2oy) —ay+ M
T

= M) — anlnu) +4
Vi
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SUMMATIONS

METHOD OF DIFFERENCES
15 ENRICHMENT QUESTIONS
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Question 1 (k¥%F)

Determine the exact value of the following sum.
20

2 : n>—n?+1
n’—n

n=2

4199
IREANE -

@ STEC UANIPULATING By Duisiod Buowes Y Paena FRACTI=!

3 2 iy
— P+ 0Gn) + |
M=Vl o w-w) ,,Mz(j:w_,

-9

] _
= Bam] - %

= @xu )+t - 7L
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Question 2 (FFEF)

n

= ! xXe ne .
f(x’n)‘Z[(x—l)r]’ Konel

r=l1

By observing the simplification of

1 1

(x=2)(x=1)"  (x=2)(x=1)"""

find a simplified expression for f(x,n).
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Question 3 (Fx*F*F)

Determine, in terms of k& and n, a simplified expression for
n

Z r(l—k)—l
r(r—l)kr

r=2

mmpC O

o 0=y

@ ADNG
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Question 4  (Fx*FF)

Determine the value of the following infinite convergent sum.

oo

2l

r=2
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Question 5§ (Fx*FF)

Determine a simplified expression, in the form 1n|: f (n):l , for the following sum.

1 ol 22

N(N+1)

® Srer ]y PTIAL foacrions N e el (B weediion)

( 2 ¥
{ e
| S LY, G ™

| ) X T At
o wr b = 3 Cbhdobl]
= =

© wRITING. THE TRMS SPuOmy | LoofiNG FoL PATIRINS

i
1) = Q= 3)|

= Il — 63 + W3 & T '\]
o W+ W3 <+ r=3 |
W/ s+ b = |
"
W L v hs s PO T

WG - AN+ W e—re Nt
3 g |
oA - W) W3 e—ratl
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Question 6  (FF¥FEF)

Show, by a detailed method, that
50

48 47 46 2 1 Zl
+ + ot + =A+B ¥,
2X3 3x4 4%5 48x49 49x50 r

r=l1

where A and B are constants to be found.
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Question 7 (Gk¥FFE)

3 5 7 9 11
+ +

+ +...,
12 17427 17422432 1242%2+43%+4% 17422 +32+4%2+57

Show, by a detailed method, that the sum of the first 40 terms of this series shown

. 240
above is —.
41
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Question 8§  (k¥EF)

By considering the simplification of

arctan (2n+1) —arctan (2n—1),

determine the exact value of

(o)

e

n=l1
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Question 9 (k¥EE)

S, =(2x1)+(5%2Y) +(10x3!)+ (17x4!) +

Use an appropriate method to show that

S, =n(n+1)!

.+(n2

+1)n!
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Question 10 (k*¥%%¥)
By considering the trigonometric identity for tan(A=B), with A =arctan(n+1) and

B =arctan (n), sum the following series

2 : 1
arctan o
n +n+l
n=l1

You may assume the series converges.
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Question 11 (k¥¥%%¥)

Determine, in terms of 7, a simplified expression

L 2

Z r“+9r+19
(r+5)! |

r=1

and hence, or otherwise, deduce the value of

oo

Z P2 +T7r+11
(r+4)!

r=1

L 2
I:I Z r“+9r+19 :l_ n+5

(r+5)! 6 (n+5)!

r=l1

P2+ Tr+11 5

(r+d)l | 24
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Question 12 (F**%%F)

A sequence is defined as

2r

s—> u; =0, reN.

U = U, +

i

Determine the exact value of ug; .

@ STRT BY MOBRZNG Tl Mo Two QuAbCATC TRIMC
N 2 32
Goee)rm) = tH o3 4r
/ @l e
2l

rt 1> + 1

® BY wPEmon
| L GResA-GEr) |
T [ R T (GRT)

© PEWNTE THE ARWE EXPRESSIoN AS RUOWNS
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= b, R
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B2 W L o
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Question 13 (¥¥¥%%¥)

Find the value of

sin* (7r>< 2’"2)

4}"
r=0

Hint: Express sin* @ in'terms of sin’@ and sin”28 only.

@ e e e

D k)
5 s =
L F e g
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Question 14  (Gk¥¥%¥)

Find the sum to infinity of the following convergent series.

1 1 1 1 1
+ + + + +...
4x2! 5x3! 6x4! Tx5! 8x6!
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Mo Ad B oW AT me AR .
o vgr | = A, B L
= Faenl T gt &) VN L ?l/* !
, (Vo) (GO (ol
— = A+ B(ma) -
[ESIGHIY [CTSH w .
L T
= [ T
- = A 2 SR 3 Gyt
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GO G Ve L e
= S N I
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LB=l g A=- v
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Question 15 (F**%F)

Evaluate the following expression
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