Past-paper walk-through

Summation of series = 1.3

eXercise



Past-paper walk-through

Questions in this set

9231/11 N25 Q1 = 9 marks
9231/12 N25 Q1 = 9 marks
9231/14 N25 Q3 = 9 marks
9231/11 J25 Q1 = 8 marks
9231/13 J25 Q4 = 8 marks
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Reading the mark scheme

m (B1) a mark that stands on its own — the point is either made or not.

m (M1) a method mark: the right approach, even if the number is wrong.

m (A1) an answer mark, and it usually needs its M mark first.

m (C1) a working mark on the way to the answer.

m // separates answers the examiner accepts equally.

m ecf = error carried forward: a later part is marked on your own earlier answer.

m owtte = “or words to that effect” — the wording need not match.
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Question 1

9231/11 N25 = Q1 = 9 marks
(a) Use standard results from the list of formulae (MF19) to find

Z(8r3 + 127 +4r+ 3) in terms of n, simplifying your answer. [3]
r=1
1 1 4P +6r +4r+1

h hat — — = h h h f

(b) Show that AT pYpEE and hence use the method o
_ AP 6P +Ar+ 1
differences to find ; At 1)1 : [5]
4P+ 67 +4r+1

(c) Deduce the value of : [1]
; A(r+ 1)
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Solution 1

(a)

m 2n?(n+1)2+2n(n+1)(2n+ 1) +2n(n+ 1) + 3n = 2n* 4 8n3 + 100 + 7n.
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Solution 1

(b)

(r+1)*—F 4P +6° +4r+1
A(r+1)% Alr+1)%

m Common denominator:

1
n
=1—— 0.
Zr:l (n 1)4

(AG). Telescoping:
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Solution 1

(c)

m As n — oo, the sum — 1.
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Question 1

9231/12 N25 = Q1 = 9 marks

(a) Use standard results from the list of formulae (MF19) to find Z:(f3 —r) in terms

r=1
of n, fully factorising your answer. [3]
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Question 1

9231/12 N25 = Q1 = 9 marks

3 A B C
(b) Express ’;—i__ . in the form P + - + T where A, B and C are constants to
be determined, and hence use the method of differences to find g ’;—1_73 [5]
—r

r=2
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Question 1

0231/12 N25 = Q1 = 9 marks

r+3
rP—r [1]

(c) Deduce the value of Z

r=2
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Solution 1

(a)
) A= [”("H)} and 3" r= "m0 oo
(P =) = g(n—1)n(n+ 1)("+2)-
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Solution 1

(b)
r+3
- A=2 B=-3 C=1. By diff
" Hr—1)(r+1) , 3, C y differences,
n r+3
Zr:Qrg_r:%_%‘f’nil.
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Solution 1

(<)

-Asn—)oo,thesum—>%.
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Question 3

9231/14 N25 = Q3 = 9 marks

n
(a) Show that Z(H— D(r+2)(r+3) = %n(n3 + bn® + cn + d), where the constants

r=1
b, c and d are to be found. [3]
b 2
b th thod of diff to find [
(b) Use the method of differences to fin ; T3 expressing your
answer in terms of n. [5]

2
r+1)(r+2)(r+3)

(c) Deduce the value of Z ( [1]
r=1
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Solution 3

(a)

B ) (P+67+11r+6) = g’ (n+1)°+ n(n+1)(2n+1) + Yn(n+1) + 6n =
r=1

+n(n* +10n* 4+ 35n + 50). So b= 10, ¢ = 35, d = 50.
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Solution 3

(b) Mark scheme

1 2 1
+ With f(r) =

Partial fractions: N '
m Partial fractions r+1 r+2  r+3

2 1
r+ D+ 2)(r+3) r
n 1 1 ].
th tel t E -1 _ =3 = .
e sum eescopes (o] 6 n+2+n+3 < 6 (n+2)(n+3)>

r=1
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Solution 3

(<)

-Asn—)oo,thesum—>%.
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Question 1

9231/11 J25 = Q1 = 8 marks
(a) Use standard results from the list of formulae (MF19) to show that
n

2(2 —3r)(5—23r) = an®+ bn® 4 cn, where a, b and c are integers to be determined.[3]

r=1
. 1
(b) Use the method of differences to find Z CEETIGEET] in terms of n. [4]
—1
G 1
(c) Deduce the value of ; 530G 37" [1]
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Solution 1

(a)
m(2-3n(5-3r=92-21r+10. So
S =9-2n(n+1)(2n+1) —21- 1n(n+1) +10n = 3n> — 6n® + n. Hence
a=3,b=-6,c=1.
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Solution 1

(b)

. . 1 1 1 1
m Partial fractions: 23900539 =3 <2 3, 5 C 3r>' The sum
n
1
telescopes to Z = —% + m

r=1
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Solution 1

(<)

1
mAsn— 0o, —— — 0, so the sum —>—%.
3(2—3n)
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Question 4

0231/13 J25 = Q4 = 8 marks
Let w,=r(r+1)(r+2)...(r+9).

(a) Show that wy1 1 —w, =10(r+1)(r+2)...(r+9). [2]
(b) Given that u, = (r+1)(r+2)...(r+9), find Z uy in terms of n. [3]
r=1

(c) Given that v, = x"+1 — x", find the set of values of x for which the infinite series
vi + vo + v3 + ... is convergent and give the sum to infinity when this exists. [3]
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Solution 4

(a)

B Wy —we=(r+1)(r+2)...(r+10) = r(r+1)...(r+9) =
(r+1)(r+2)...(r+9)[(r+10) — r] =10(r+ 1)(r+2)...(r+9) (AG).
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Solution 4

(b)
u Z ur= %Z(Wr-i-l_wr) = 11*0(W,,+1—W1) = 11*()(’7_’_1)(”"_2) ... (n+10)-9!
r=1 r=1

(since wy = 10! and 19 = 9).



Past-paper walk-through

Solution 4

(c)

mBvi+twt...+v,=x"+ —x" For —1 < x<1, x*+t — 0, so the sum to
infinity is —x*1 = —x'%'. For x = +1 every term is 0, so the sum to infinity is
0. Hence the series converges for —1 < x < 1.



