Online Maths

Questions Teaching

Q1° n n
Show, using the formulae for Z,- and Z r?, that

r=1 r=I

23(27” - 1D =n2n + DH2n - 1)
r=1

for all positive integers n.

(5)
(Total 5 marks)
Q2.
(a) Show, using the formulae for Zr and Zrz , that
n
Z(érz +4r—-1)=nn+2)2n+1)
r=1
(5)
(b) Hence, or otherwise, find the value of
n=20
z (6r2+4r—1)
r=11
(2)
(Total 7 marks)
Qs.
(a) Use the standard results for =i rand -=1 r* to show that
- 1
Zr(rz -3) = Zn(n + D(n + 3)(n — 2)
r=1
(5)
(b) Calculate the value of
50
Z r(r? —3)
r=10
(3)

(Total 8 marks)
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2ro o
(a) Using the formulae for r=1 and r=1 , show that

Z(r +1)(r+4)= ﬁ (n+4)(n+5)
J

r=1

for all positive integers n.

(5)
(b) Hence show that
2n n
Y r+1)(r+4)=—(n+1)(an+b)
r=n+l 3
where a and b are integers to be found.
(3)
(Total for question = 8 marks)
Q5.
3 2
(a) Usetheresultsfor »=! and "=! toshow that
n A l
Z(Zr—l)' =—n(2n+1)(2n-1)
3
r=J1
for all positive integers n.
(6)
(b) Hence show that
in
Y 5. 2 >
(2r—=1) =—n(an' +h)
r=n+l 3
where a and b are integers to be found.
(4)

(Total 10 marks)
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(a) Use the standard results for summations to show that for all positive integers n
n
2 l 2y
2 (5r—=2)" = (—n((m + bn + ¢)
D
r=1 ‘

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

(5)

(b) Hence determine the value of k for which
k
32 2 b
Y (51— 2)* = 94k
r=1

(4)
(Total for question = 9 marks)
Q7.

(a) Use the standard results for summations to show that, for all positive integers n,

n

Zr:(r +1)= %n(n +1)(n+ 2)(an + b)

r=1]

where a and b are integers to be determined.

(4)
(b) Hence show that, for all positive integers k,

Z r(r+1)= %k(3k +1)(A4k* + Bk + C)

r=k+1
where A, B and C are integers to be determined.
(3)

(c) Hence, using algebra and making your method clear, determine the value of k for which

3k

25 12 (r+1) =192k (3k + 1)

r=k+1

(3)

(Total for question = 10 marks)
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