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Question No 1 Oct/Nov/P11+P13/2022 By Muhammad Shafig ur Rehman

3 (a) By considering (2r+1) - (2r— 1)“ , use the method of differences to prove that

D A= tamrn)@n+1). 5]
r=l
Let S, = 17+3x22+32+3x42 + 5243 x6‘+...+(z+(— 1)")::’.
(b) Show that ,, = $n1(2n+1)(an+b), where a and b are integers to be detePnin [3]
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() State the value of lim —2". [1]
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CAIE AS Level Further Mathematics Series
Question No 2 Ocy/Now/P12/2022

.y Muhammad Shafia ur Rehman

) S
I (a) Use the list of formulae (ME19) to find 2."{" +2) in terms of m, simplifying your ans [2]
rs|

(b) Express F{T-'!i'ﬁ in partial fractions and hence find zm in terms of n,
re|

(©) Deduce the value “"zﬁjﬁi-
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CAIE AS Level Further Mathematics Serles By Muhammad Shafig ur Rehman
Question No 3 May/June/P11+P12/2022

I Leta be a posilive constant,

5 | p
(1) Use the method of differences to find ; @+ D@Tasn lerms of n and a@
. i 1 X
(b) Find the value of a for which g{‘""" Dar+atD) ~ 6" [3]
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By Muhammad Shafig ur Rehman

CAIE AS Level Further Mathematics Series

Question No 4 May/June/P13/2022

4 Letw, =e"(e™—2e"+1),
(a) Using the method of differences, or otherwise, find F"_, u, in terms of n and x.

ru]

(b) Deduce the set of non-zero values of x for which the infinite series
uy+u,tuy+... O

is convergent and give the sum to infinity when this exists, [3]

(¢) Using a standard result from the list of formulae (MF19), find f’-‘;m”r i of n and x, [3]
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vel cs __Serles By Muhammad Shafig ur Rehman

Questlon No 5 May/June/P11+P12/2021

2 (1) Use standard results from the List of formulae (MF19) to find z(l-r—r‘] in terms of n,
simplifying your answer. rel 3]
(b) Show that
1=r=r* N ... . B
(P+2r42)(2+1) (1) +1 P41

and hence use the method of differences to find 2‘: - [op=p : (5]
(P +2r+2)(+1)
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CAIE AS Level Further Mathematics Series By Muhammad Shafig ur Rehman
Question No 6 May/lune/P13/2021

1 (a) Show that
- sinl
tan(r+1)—tanr = cos(r+1)cosr’
- 1
REL > cos(r+1)cosr’
(b) Use the method of differences to find iﬂ,. O [3]
r=]
(¢) Explain why the infinite series u, +u, +u, +... does not converge. 1
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CAIE AS Level Further Mathematics Series By Muhammad Shafig ur Rehman

Question No 7 Oct/Nov/P11+P13/2021

2 (a) Use standard results from the list of formulae (MF19) to find Zr{r+ D(r+2) in
fully factorising your answer. r=1

(b) Express T I; ) in partial fractions and hence use the method of differences t

1
(c) Deduce the value uer(r+I;{r+2)' Q
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CAIE AS Level Further Mathematics ries
Question No 8 Oct/Nov/P12/2021

By Muhammad Shafiq ur Rehman

3 Let§, = ; lnw.
; (r+ I}2

(a) Using the method of differences, or otherwise, show that S,=In ZE:'-I-II} . %ﬂ
N0, r(r+2)
Let §= ;In(r_'_ 1)2‘
(b) Find the least value of n such that S,—S < 0.01. ‘ ? (3]
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CAIE AS Level Further Mathematics Series By Muhammad Shafig ur Rehman
Question No 9 May/June/P11+P12/2020

4 (a) By first expressing r"'-l-l in partial fractions, show that

Yol o3 b
- =1 4 2n(n+1)
where a and b are integers to be found. [5]

(b) Deduce the value aré r,#_l (
- (c) Findthelimil,nsn—-m.ufil rz'il. ~ [4]
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CAIE AS Level Further Mathematics Series By Muhammad Shafig ur Rehman

Question No 10 May/June/P13,/2020

3 LetS, =246 +107+. . +(4n—2)".

(a) Use standard results from the List of Formulae (MF19) to show that §, =

N
(b) Express 3": in partial fractions and find Z 5 in terms of .

n=l M

% L
(c) Deduce the value of Z. -S: (
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CAIE AS Level Further Mathematics
Question No 11 Oct/Nov/P11/2020

2

Series

By Muhammad Shafig ur Rehman

(a) Use standard results from the List of Formulae (MF19) to show that

3 (7r+1)(7r+8) = an® + bn® +en,
=]
where a, b and ¢ are constants to be determined. [3]
(b) Use the method of differen Z 1 ;
ces to find (Tr+ D (Irv g In terms of n. [4]
(c) Deduce the value of Z T+ l}l(‘}'r 75
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CAIE AS Level Further Mathematics Series By Muhammad Shafig ur Rehman

Question No 12 Oct/Nov/P12/2020

[ 3 (a) By simplifying (x"— Vi +1 }(x" +Vx + 1)1 show that e v(l?"_-l-_l =—x"- .
1
Let u, =x™" 4+ /X" {1 4 :
(b) Use the method of differences to find f u_in terms of NV and x. O [3]
e

(¢) Deduce the set of values of x for which the infinite series

Uy tuytuy+...
is convergent and give the sum to infinity when this exists. ® [3]
2 +
(a) (ﬂ"_Jﬁj)(M“+‘Jﬁ) = (" -H)
Y % X %A
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CAIE AS Level Further Mathematics

Series
Question No 13 May/June/P11+P12/2019

By Muhammad Shafig ur Rehman

——

4sin(n— 1) sind

2 Letu,= =
“n cos(2n—1)+cos1

(i) Using the formulae for cos P + cos 0 given in the List of Formulae MF10, show that

1 1

“n = cosn cos(n—-1)"

(2]

N
(i) Use the method of differences to find ¥ u,,. [2]
=]

(i) Explain why the infinite series u, + U, + U, + ... does not converge.
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CAIE AS Level Further Mathematics Series By Muhammad Shafiq ur Rehman

Question No 14 May/lune/P13/2019

N
1
4 (i) Use the method of differences to show that E s 111'.3,_ -3 ‘_—3f3;+ Eh

H:
: ; N
(ii) Find the limit, as N — oo, of E,,_, GreGr=3)"

| A L

1) = i
| = A(3r-2) +R¢3ar+1)

7= (37+1)(37-2)

N Y

e ——
= (3re)(372)
” _ Ye !
") n did_________ = (37+) (37-2)
2 Gr+) (3772 7= >
Y= A F) »t = R
,(_{J_. i COrTe
“| 3 e
3N+ y -
N — A = M == =
i
= "5?;:. ) 33Nt (3M+ P3N -ri')
15
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CAIE AS Leve| Further Mathematics Series By Muhammad Shafig ur Rehman
Question No 15 Oct/Nov/P11+P12+P13/2028 [ G

[

N H 1
5 LetS,= £{5r+ 1)(5r + 6) and Ty = g (5r+1)(5r+6)°

(i) Use standard results from the List of Formulae (MF10) to show that

Sy = $N(25N? + 90N +83). 3]
(i) Use the method of differences to express Ty, in terms of N. [4]
(iif) Find J'}ri_l‘:r.m|"1"~.."3.'.~T_,,|,.ZL"'J,.I,,}. [2]

- AN .
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F=i
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7=t
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o
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S
I
> & =
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741 sr#d
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=l e — m— A+ — ]
"o Sr=4 st SN+ SNtE

f \ |
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= f S
- ¥ [‘g’ SN 16 3e SSV46)
Shafig.mathematician@gmail.com (Aitchison College Lahore Pakistan) 16







CAIE AS Level Further Mathematics Series
Question No 16 May/lune/P11+P12/2018

— 8y Muhammad Shafig ur Rehman
5 LetS, =) (-1)"'A
r=]

n
(i) Use the standard result for Z', r? given in the List of Formulae (MF10) to sh
r=1
32" =-n(2n + 1). [4]
; Szn f SZMI
(if) State the value of lim —22 and find lim =t

n—es p2 s 2 [4]
)
i San = IL—JL-;-_?,"_ HL_”TL__ e o Bl "
- ‘;:Hvb-g s e
72y =i
= é— (21) (20 1) (s = 1 ey o
= EL"L{.l;-;”)(;rﬂ | - )
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(i s
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p= L
2P )

1
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g : i+ L)y (I+L)
&.,.r,t“ Sin+t :*T(Ln+u(ﬂ+f) ﬁ"’ g ~) 7
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ol '_-T 2 v rii=
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CAIE AS Level Further Mathem Sarles bt Shafi
Question No 17 May/June/P13/2018 T ur Rehman

2 (i) Verify that

ale-1)+e 1 1
n(n+1)e™" " ne"  (n4 1)l ]
X nle=1)+e
Let S, = —
i ;ﬂ{n+1)e’”‘l'
(ii) Express S, in terms of N and e. [2]

LetS = lim Sy.

(i) Find the least value of N such that (N + 1)(S -Sy) < lﬂ'ag [3]
e -
(i " - 'l = f“"'u
ne” (nﬂ)g"*r n(ﬂﬁl"Q
e n(e-l)+e

= ﬂ%‘* =
=
ninge!) e"t! nenrpe”"’
) n
(i nee-i) +
S = Z_! -
. ﬂ[ﬂ"f".}
{
_‘:J --‘"""';::r]
2 2— o (-n-rrJE
=t
| A
(:\@--r I/E- —-'-*:*-**‘*‘—‘“Tr'ﬁf“‘ ¢ e
= L 3e V-l g
= = © e
g l
-— — —_'_——-H‘l"
= P (N*'.ﬂ" =
-— l -
& I Sy = %
W — @
S= g

(N+)( 5=Sn) & 1°

' -3
£ ]o
i EM‘P‘J’}
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CAIE AS Level Further Mathematics Series By Muhammad Shafig ur Rehman

Question No 18 Oct/Nov/P11/2018

(i) By considering (2 + 1)* - (2r — 1)?, use the method of differences to prove that

I
Y r=dn(n+1). [
r=1
(ii) By considering (2r+ 1)* - (2r - 1), use the method of differences and the resu
to prove that
n
Y =t (n+1)2 [5]
r=1
The sums § and T are defined as follows:

S=1P+2243 483+ L+ (NP + 2N + 1) PY
T=P+3+583+7P . +(N-1P+ (2N

(iii) Use the result given in part (il) to show that § = (2N + (N T2, (1]
(iv) Hence, or otherwise, find an expression in terms » factorising your answer as far as
possible. [2]
- L L_ e
o) (AY+1) = (27-1) = 4Y 1 4r+NAYT +47 -
= 5
i ? : -
2_ g+ - z ( T+ r‘---‘_.i

Y=/ r=d
i
= P
S -
7
[ L -
-p - (+n=3)

[-:.m.;.!}lr_, {:.n-ulr

L=

a i"IL-f" {J.ﬂ-l".")

L +1)
r Yyn #4717 4n(7? L nenet)
o [_f+#ﬂ+‘r”“] = =g g e
3

i ) . i i L
, (-lr-rl)y - (:.'r-lj" = [(Jr-rr) + (27 -1) ][(111-1) —( 1r—.'Jj

- [-?r:!-‘rr-f“"*"f‘;‘f"ﬂ"][“]
= B1(Yr¥A) = /6P T

-
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CAIE AS Level Further Mathematics Ser

Question No 19 Oct/Nov/P12/2018

Muh ad Shafig u h

|

Sy = N(N? + 12N +13). (3]

7  Let
N N 1
= 4 T .

= £{3r+ NEr+4) and Ty =; (3r+1)(3r+4)
(I) Use standard results from the List of Formulae (MF10) to show that O
(ii) Use the method of differences to show that

1 1
=1~ 36879 ; (3]
S

(ili) Deduce that T—" is an integer. ¢ [2]
N
(iv) Find Ii S
v) Find lim T [2]
N
Sz T (37)(374)

re!
. 2 il QTL-H_"TT’

i yn
- q LM(% HJ) + ff('fi' winet)) +
- &
I's 5 o4y
2 bl

/ .ﬂ __‘f
(37+(37F a7t ?
37*)
| A{_;"r-f-‘f)‘*'gf
_
o =» AT 3
Y /3 . i
.r_: .-"&j =/ j |
- { 551 aves
| = z E Jr+! Lt
> 5 Grnsrtn) T o ; ) J ‘]
T=1 ) [ — - -
= ffrfj:'%*‘i o T M 3N +g
|
| M 2 - i i e et e
= ';'3-[ P ;wH] T Ta 3(3nN+4)
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CAIE AS Level Further Mathematics
Question No 20 May/June/P11/2017

Series

__By Muhammad Shafig ur Rehman

n
1 Itis given that E u, = n*(2n + 3), where n is a positive integer.
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(i) Find ¥ u,.
r=n+l
(ii) Find u,.
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