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9FMO Unit Test — Core Pure — 05 AS Series

n

1. Show, using the formulae for > r and Y r?, that 5]

Zn: 32r —1)2 =n(2n+1)(2n — 1),

r=1

for all positive integers n.
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2. (a) Show, using the formulae for > 7 and _ r?, that 5]

i (67"2 + 4y — 1) =n(n+2)(2n+1)

r=1

20
(b) Hence, or otherwise, find the value of Y (6r* + 4r — 1). 2]

r=1

Total: 7
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3. (a) Show, using the formulae for > 7, > r? and 3_ r?, that [7]
r=1

r=1 r=1

n

;r(r +1)(r+3) = %n(n—l— 1)(n+2)(3n + k)

where k is a constant to be found.

(b) Hence evaluate f: r(r+1)(r +3). 2]

r=21

Total: 9
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n

4. (a) Use the standard results for Y r* and > r to show that 5]

r=1 r=1
n

Z (7"3 +6r —3) = %ln2(n2 + 2n + 13)

r=1
for all positive integers n.

(b) Hence find the exact value of 2]
30

Z(T3+6r—3).

r=16

Total: 7
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5. (a) Show, using the formulae for >_ 7, > 72 and > r®, that
r=1

r=1 r=1
. 1
Zr(r +1)(r+5) = Zln(n +1)(n+2)(n+7)
r=1
for all positive integers n € N.

(b) Hence, or otherwise, find the value of

50

> r(r+1)(r+5)

r=20
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n

6. (a) Show, using the formulae for > r and 3 r?, that 6]

r=1 r=1

n

Z(T +2)(r+3) = %n (n® + 9n + 26)

r=1
for all positive integers n.

(b) Hence show that 4]
3n

Z (T+2)(r+3)=§n(an2+bn+0)

r=n+1

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

Total: 10

www.CasperYC.club/9FMO0 Last updated: February 5, 2026 Page 6 of 14




9FMO Unit Test — Core Pure — 05 AS Series

7. (a) Use the standard results for > r and _ r* to show that 5]

r=1 r=1

> e 8) = b+ 1092

50
(b) Calculate the value of Y 7 (r? — 3). 3]
r=10
Total: 8
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n

8. (a) Show, using the formulae for > r and 3 r?, that 5]

r=1 r=1

zn:(r3+3r+2):%ln(n+2) (n®+7)

r=1

25
(b) Hence evaluate ;5 (r® 4 3r +2). 2]

Total: 7
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9. Show, using the formulae for > r and > r?, that

r=1 r=1

(a) [5]

n

Z(r+2)(7‘+3) = %n (n® + an +b)

r=1

where a and b are integers to be found.

(b) Hence show that 3]

2n
Z (r+2)(r+3) = %n (7n* 4 27n + 26)

r=n-+1

Total: 8
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10. (a) Using the standard result ) r® = in*(n + 1)2, show that 3]

r=1

Z(r3—2):in(n3+2n2+n—8)

r=1

50
(b) Calculate the exact value of > (r® —2). 3]
r=20
Total: 6
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(Q10 continued .. .)
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11. (a) Use the results for Y. r and > r? to show that 6]

r=1 r=1

n

2(27’ —1)? = %n(?n +1)(2n —1)

r=1
for all positive integers n.

(b) Hence show that 4]
3n

Z (2r —1)* = gn (an® +b)

r=n+1

where a and b are integers to be found.

Total: 10

www.CasperYC.club/9FMO0 Last updated: February 5, 2026 Page 12 of 14




9FMO Unit Test — Core Pure — 05 AS Series

n

12. (a) Use standard results for > r? and 3 r®, to show that

r=1 r=1

=, ~_n(n+1)Bn+2)(n—1)
;r (r—1)= 13

for all positive integers n.

(b) Hence find the sum of the series

102 x94+112x 104+ 122 x 11 + ... 4+ 50% x 49
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13. (a) Use the standard results for > 7* and > r to evaluate 2]
r=1 r=1

(b) Use the standard results for >_ 72 and > r to show that 6]

r=1 r=1
Z(r —2r+2n+1) :6(n+1)(n—|—a)(bn+0)
r=0

for all integers n > 0, where a, b and c are constant integers to be found.

Total: 8
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