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4. (a) Use the standard results for Zrz and Zr to show that
r=1

r=1
- 1
Y @r—1?=—n(4n* - 1)
r=1 3
for all positive integers 7.
)

(b) Hence find the exact value of the sum of the squares of the odd numbers
between 200 and 500
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5. (a) Using the formulae for Zr and Zr2 , show that

r=1 r=1 X X
=)
o
" n 2
Nr+D)(r+5)=—(n+7)2n+7) o
e 6 ; :
b o o8
for all positive integers n. =i
( =
(b) Hence show that i :
w
" Tn =
N, (r+D(r+5) = —(n+1)(an+b) =
r=n+l1 6 > <
where a and b are integers to be determined.
(2)
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7. (a) Prove by induction that for n € N

irz = %(n +1)(2n + 1)

(b) Hence show that

zt(r2 +2)= %(arf +bn+c)

r=1

where a, b and c are integers to be found.

(¢) Using your answers to part (b), find the value of

i(r2 +2)

r=10

©))
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Question 7 continued
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5. (a) Use the standard results for 27’3 , Zrz and 27’ to show that for all positive

r=1 r=1 r=1

integers n,

ér(r —D(r-3)= %n(n +1)(n—1)(3n - 10)
®)

(b) Hence show that

2n2+‘1 r(r=1)(r-3)= én(n + 1)(an® + bn +c)

r=n+l

where a, b and c are integers to be determined.

(©))

w

Leave
blank

.

16

p 71 1 0 0 A 0 1 6 3 6

EUEE

558
X
XS

TN,
%Q%

3
e
KRR

R
SRR

Roteele!

<
XX

%
%
0o

KA
RIS
otodetotess
Sotodetoteteled

\
%%
<
5

%
XX

<
55
%%
oo
<X
0K

53
RS
RS

(0
oS
%
%

OO
BB
e
O
AKX
SIS,

&»&?
oletee?



Leave
blank

Q8

9%
K XK
RIS

XXX X XK
RIS
XX

XXX

25
X5
QL

RRLRLLLS

Question 5 continued
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blank
9. (a) Prove by induction that, for n € N
ir3 = %nz(n +1)
r=1
)
(b) Using the standard summation formulae, show that
En:r(r+ D(r—1)= %n(n +A)n+B)n+C)
r=1
where 4, B and C are constants to be determined.
C)
(c) Determine the value of n for which
3zn:r(r+ DH(r—1)= 17§r2
r=1 r=n 5)
. J
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Question 9 continued
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8. (a) Use the standard results for z r* and z r to show that for all positive integers n

r=1 r=1

n

Y o+ )(r+2)= %(n+ D(n +2)(n +3)
r=0

©))

(b) Hence determine the value of

10x 11+ 11 x 12+ 12 x 13+ ...+ 100 x 101
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Question 8 continued
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2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
n n
Use the standard results for Zr and Zr2 to show that for all positive integers n
r=1 r=1
< 2 n
Y (7r-5) = g(7n +1)(A4n + B)
r=1
where 4 and B are integers to be determined.
(6)
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Question 2 continued

(Total for Question 2 is 6 marks)
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1. Use the standard results for Zrz and Zr3 to show that, for all positive integers n

r=1 r=1

Zrz (r+2)= én(n + D) (an* + bn + ¢)

r=1

where a, b and c are integers to be determined.

(C))
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Question 1 continued

(Total for Question 1 is 4 marks)
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8. (a) Use the standard results for summations to show that, for all positive integers n,

n

z;’(ZrZ - 3r - 1) = %n(n + 1)2 (n - 2)

r=1
C))
(b) Hence show that, for all positive integers n,
2n 1
Zr(2r2 - 3r - 1) = En(n - 1)(an + b)(cn + d)
where a, b, ¢ and d are integers to be determined.
4)
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7. In this question use the standard results for summations.

(a) Show that for all positive integers n

D (12 + 27 =3) = An’ + Br’

r=1

where 4 and B are integers to be determined.

“4)
(b) Hence determine the value of n for which
i;ﬁ —Zn:(l2r2 +2r—-3)=270
=1 =1 @
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(Total for Question 7 is 8 marks)
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5. (a) Use the standard results for summations to show that for all positive integers n

n

Sr(r 4 1)(r+5) = pnln+a)(n+ b)(n+ <)

r=1

where a, b and ¢ are integers to be determined.

C))

(b) Hence determine the value of

20X 21 X 25+ 21 X 22 x 26 + ... + 40 x 41 x 45
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Question 5 continued

(Total for Question 5 is 7 marks)
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8: (a) Using the standard summation formulae show that

2n

(21/2 —1) —in(n+1)(an+b) 8
Z 3 =
r=1 o
=
‘ . =

where a and b are integers to be determined. SR
5) m
. . 2
(b) Prove by induction that, for » € N E
)

- > n’*(n+1)(9n-17) R
Zr(3r—2) - 4 2

r=1
5) -
Using the results from parts (a) and (b) and showing all stages of your working, SR
(¢) determine the value of n for which
n 2n
8 r(3r-2) =15y (27 -1)
r=1 r=1
(Solutions relying entirely on calculator technology are not acceptable.)
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