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n n
1  Usethestandard resultsfor )’ r and Y r® to show that, for all positive integers n,

r=1 r=1
n
Y (6r°+2r + 1) = n(2n” + 4n + 3). [6]
=t (Q1, June 2005)
2 (i) Show that
r+1 r 1

r+2 r+1 (r+10)(r+2)

(i) Hencefind an expression, interms of n, for

1+1+1+ + 1
6 12 20 T (n+LH(n+2)

[1]
(Q5, June 2005)

[e¢]
1
(iii) Hence write down the value of E —_—.
o (r+1(r+2)

n n n
3  Usethestandard resultsfor 3. r, Y r?and > r? to show that, for al positive integersn,

r=1 r=1 r=1
n
> (8r°—6r+2r) = 2n*(n+1). [6]
r=t (Q5, Jan 2006)
1 1 2
4 i g = :
0 ShOWthatr r«+2 r(r+2) 2l

(ii) Hence find an expression, in terms of n, for

2 + 2 + ..+ 2
1x3 2x4 7 nn+2)’

(iii) Hence find the value of

[e¢]

2
@ Xy [1]

r=1

[&°]

2
ONDY ((r+2) 2
r=n+1 (Q9, Jan 2006)

n n
5  Usethe standard resultsfor 3 r®and ' r? to show that, for all positive integersn,

r=1 r=1
i(r3+r2) =In(n+1)(n+2)(3n+1). [5]
r=1

(Q4, June 2006)



10
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(i) Usethe method of differences to show that

i{(r +1°-r*}=(n+1)°%-1. [2]
r=1
(i) Showthat (r +1)3—r3=3r2+3r + 1. [2]

n
(iii) Usetheresultsin parts (i) and (ii) and the standard result for Z r to show that

r=1
n
2 n(n+1)(2n+1). [6]
=t (Q9, June 2006)
n n
Use the standard resultsfor Y’ r and Y r° tofind
r=1 r=1
n
Yor(r-1)(r+1),
r=1
expressing your answer in afully factorised form. [6]
(Q3, Jan 2007)
(i) Show that (r +2)! = (r + 1)! = (r + 1)2xr!. [3]
(i) Hencefind an expression, in terms of n, for
22x1l + 3Fx2 + 42x3 + ...+ (N+1)°xnl. [4]
(iii) State, giving abrief reason, whether the series
22x 1 + Fx2 + 42x3 + ...
converges. [1]

(Q8, Jan 2007)

n n
Use the standard resultsfor ' r and )’ r? to show that, for all positive integers n,

r=1 r=1
n
Y (3r?-3r+1)=n’. [6]
r=t (Q3, June 2007)
(i) Show that
1 1 1

r r+l r(r+1)

cont on next page



(i) Hencefind an expression, in terms of n, for

PhysicsAndMathsTutor.com

1 1 1 1
2t6t 12 n(n+ 1) 3]
. - 1
(iii) Hence find the value of Zl D) [3]
r=n+ (Q5, June 2007)
n
11 Giventhat Y (ar?+b) = n(2n® + 3n - 2), find the values of the constants a and b. [5]
r=t (Q2, Jan 2008)
2 1 1 3r+4

120 ) Sowthat - = = ~ = = T D e )

(i) Hencefind an expression, in terms of n, for

i 3r+4
rar+1)(r+2)°

r=1

- 3r+4
(iii) Hence write down the value of 2 _
oy r(r+1)(r+2)

o N 3r+4 7 .
(iv) Given that rglm =10’ find the value of N.
=N+

. 1 1 r
13 () Showthat 5 — =51 = oo

(ii) Hence find an expression, in terms of n, for

n
14  Find Z r?(r — 1), expressing your answer in afully factorised form.
r=1

n
15 Find ) (4r®+6r? + 2r), expressing your answer in afully factorised form.

r=1

(2]

(1]

(4]
(Q10, Jan 2008)

(2

[4]
(Q3, June 2008)

[6]
(Q5, June 2008)

(6]
(Q3, Jan 2009)
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1 1 4
= [2]

(i) Show that 2r-3 2r+1 42—_4r-3

(i) Hencefind an expression, in terms of n, for

n

4
S 6
z 4r2 —4r -3 [6]
r=2
(iii) Showthatz——il [1]
4 -3 3
(Q9, Jan 2009)
250
Evaluate Y r3. [3]
r=101 (Q1, June 2009)

(i) Usethe method of differencesto show that

i{(r+1)4—r4} =(n+1)*-1. [2]
r=1
(i) Showthat (r+1)*—r*=4r3+6r%+4r + 1. [2]
(iii) Hence show that
4i r’=n’(n+1)>% [6]
r=1

(Q7, June 2009)

n
Find 2 r(r+1)(r — 2), expressing your answer in afully factorised form. [6]
r=t (Q4, Jan 2010)

1 1 2r+1
i) Show that — — = . 1
® r2 (r+1)2 r2(r+1)>2 1]
S2r+l
ii) Hence find an expression, in terms of n, for R 4
(i) press z:;rz(wl)z [4
2r+1
i) Find 2
(i) 2 S [2]
(Q7, Jan 2010)
n
Find Z(Zr - 1)2, expressing your answer in afully factorised form. [6]

r=t (Q3, June 2010)
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23
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25

26
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(i) Show that ——~ = Vre2-vr 2]
ir24r 2
(i) Hence find an expression, in terms of n, for
y_1 (6]
bt Vi +2+Vr
(iii) State, giving a brief reason, whether the seri%i 1 converges. [1]
’ ’ “\r+2+Vr
(Q8, June 2010)
n
Given that Z(ar3 +br)=n(n-1)(n+ 1)(n+ 2), find the values of the constants a and b. [6]
= (Q4, Jan 2011)
: 1 2 1 2
() Showthat - - =+ S = e a2 21
(i) Hence find an expression, in terms of n, for
n
2
2r(r+1)(r+2)' 6]
r=1
N 2 1
(i ShOWthaterllr(r+l)(r+2) S h+D)(n+2) 3]

2n

Find ' (3r? - 1), expressing your answer in afully factorised form.

r=1

11 2
-1 r+1 r2_-171°

(i) Show that -

n
(i) Hencefind an expression, in terms of n, for z
r=2

r’—1

oo

(iii) Find thevalueof »
r=1000

2
r2—1’

n
Find ] r(r2 — 3), expressing your answer in a fully factorised form.
r=1

(Q10, Jan 2011)

(6]
(Q4, June 2011)

(1]

(5]

[3]
(Q7, June 2011)

[6]
(Q4, Jan 2012)



ro r-1__1
+1 r rir+1)

28 (i) Show that .

(ii) Hence find an expression, in terms of n, for

1,1, 1, 41

2 6 12 7 nn+1)

(iii) Hence find z r(r+1)

n
29 Find E (3r2 — 3r + 2), expressing your answer in a fully factorised form.

. 1 1 2
30 (i) Show that rTh T+
n
. . . . 2
(if) Hence find an expression, in terms of n, for E_ FEDR

o]

2

(iii) Given that ;\;lm 30’

find the value of N.

31 Find i (r— 1)(r+ 1), giving your answer in a fully factorised form.

r=1

. 1 3 2 _ 2—r
32 (i) Show that P 1+ =+ 2 :7‘(7”+ 1)(I”+ 2)

—-r n
(i) Hence show that Z r(r+ 1) r+ 2) n+1)n+2)

—r

(iii) Find the value of Z m

33 Find Y (47 — 3r* + 7), giving your answer in a fully factorised form.

r=1

. 1 1 3
3 @ Showthat g~ 3 2 =@ - DG+ D)

2n

.o 1 = n
(ii) Hence show that Zl(?’r “1)@re2) 2@n+1)’
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[2]

[4]

[2]
(Q8, Jan 2012)

[7]
(Q4, June 2012)

[1]
[6]

[4]
(Q8, June 2012)

[6]

(Q2, Jan 2013)

2]

[5]

2]
(Q8, Jan 2013)

[6]

(Q5, June 2013)

2]

[6]
(Q9, June 2013)





