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Summations (Method Of Differences) Exam Questions (From OCR 4725)

Q1, (Jun 2005, Q5)
(i) Show that

r+1 roo 1 2]
r+2 r+l (r+1)(r+2)

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

1 1 1Jr N 1
12 20  (n+1)(n+2)

. N 1
(iii) Hence write down the value 01“2[‘ m [1]
F=
Q2, (Jan 2007, Q8)
(i) Show that (r+2)! — (r+ 1) = (r+ 1)* x rl. [3]

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

221+ 32x20 + 42 %30 + ..+ (n+ 1) xnl [4]

(iii) State, giving a brief reason, whether the series

22 %10 4+ 32 %21 + 42x30 + ..

converges. [1]
Q3, (Jun 2006, Q9)
(i) Use the method of differences to show that
i
Y{r+1)Y -r}=m+1)° -1. [2]
r=1
(i) Show that (r+1)° —=#° =3r2 +3r+ 1. 2]

n

(iii) Use the results in parts (i) and (ii) and the standard result for Z r to show that

r=1

3ir2=%n(n+l)(2n+l)_ [6]
r=1
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Q4, (Jun 2008, Q3)

(i) Show that - - — 1 = "

) 2
o (r+ 1) (r+1)! (2]
(ii) Hence find an expression, in terms of n, for
1 2 3 n
—_—t ===+ .. 4
TR TI TR P b Y [4]
Q5, (Jun 2011, Q7)
1 2
i) Show that - = . 1
() Show I R rr—1 (1]
) ~ 3 3 - 2
(ii) Hence find an expression, in terms of n, for z e ) [5]
—r- 1
(iii) Find the value of Z [3]
-1
r=1000
Q6, (Jun 2012, Q8)
. 1 1 2
Show that — — = ) 1
M ow tha ror+2 rr+2) I
. . ; 2
(ii) Hence find an expression, in terms of n, for 2 i +2) |6]
(iii) Given that Z r{r+ 2) 30 find the value of V. |4]
Q7, (Jun 2014, Q6)
(i) Show that & — —_ 4r+1) 2]
i ow that = — =
(2 Ar+2)
. 2y 4(r+1)
ii) Hence find an expression, in terms of n, for _—. 6
(ii) p Z TR [6]
(iii) Find Z ( 2) , glving your answer in the form g where p and ¢ are integers. 2]
_l_
Q8, (Jun 2015, Q8)
. 3 2 1 4r+2
(i) Show thatm_?_!"i‘l :r(_rz—l)- 2]
(ii) Hence find an expression, in terms of n, for 24};—4_2 [6]
= r(rr=1)
(iii) Hence find the value of drt2 2]

i r(r” —1)
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Q9, (Jun 2016,Q8)
. 1 1 2
(i) Show that 5 =4 = 3 = 3 D@ +3) I
(ii) Hence find Z(Zr+ 1)1(2?_+ 3 giving your answer as a single fraction. [6]
r=1
(iii) Find Z(Zr+ l)l(2r+ 3y giving your answer as a single fraction. [3]
Q10, (Jun 2017, Q7)
. 1 | 6
(i) Show that 5= = 5= = 51y 3 5y [l
Hence find
30 6
(i) Z D@3 giving your answer correct to 3 decimal places, [5]
r=2
(iii) Z 2= 1)6(2H_ 5 giving your answer as a single fraction. [1]
r=2




