Question
Number

Scheme Notes

Marks

3(a)

r \/r(r +1) —\/r(r—l) A correct multiplier to rationalise

X the denominator seen or implied by
\/r(r +1) +\/r(r -1) \/r(r +1) —\/r(r -1) correct work

M1

r( r(r+1) — r(r—1)) _ _
_ J J _ Jrir+1) = fr(r-1) oract
r(r+1)—r(r-1) 2 2
Correct expression or correct value for A. Condone poor notation if intention clear.
There must be (minimal) correct supporting working.

Al

Alternative:

r r r r 1
= r or—= A==

(0]
(Jr(r +1) +\/r(r—1))(\/r(r +1) —\/r(r—l)) r(ret)-r(r-1)  rier—rier o or 2
M1: Correctly makes A the subject Al: Correct completion with one intermediate fraction

)

(b)

Jx2-1x0 (=2 (-0))

: ; N #2531 (=B - |2 ) +..
Z\/r(r +1) +\/r(r—l) e

00T 0018 (= 1) - foD)-2)|

M1: Applies the method of differences for r =1 and r = n in the given expression with or
without their A and obtains one correct row of these 2.
M1: Applies the method of differences for r =1, r = nand either r=2orr =n—1in the
given expression with/without their A and obtains 2 correct rows of these 4.

When considering how many rows are correct, if A has been clearly applied to any term
then assess all rows as if A has been applied throughout.

Condone missing bracket if their A is applied to a row e.g., “ £ x J6 -2 ifitis
recovered but e.g., @ —\/5 is an incorrect row. Ignore a row for r = 0. Condone
equivalent work with r or e.g., k used for n.

Both marks can be implied by a correct final expression with or without their A
provided there are at least any two correct rows of differences

ie, %( /n(n +1) —0) or Jn(n +1)-0

Note: row 3 is "%"(\/1_2 (or 2\/§) —\/6) , row 4 is"%"(@ (or 2\/3) —Jl_Z(or 2\/§))

Ifis fully applied the rows are:

2, -2, L orV3)—2, B (orf5)—Z (or\3)...
J-2)(n-)  J(n-2)(n-3)  n(-)  J(-D(n-2)  Jn(n+)  n(n-D)
2 2 ! 2 2 ! 2 2

M1
M1

Correct expression in terms of n. No
incorrect terms seen in differences work even
1 Zn if cancelled but condone the occasional poor
==./n(n+1) oee.qg.,,— bracket. There should be no “0” so e.g.,
5 Jn(h+D) 9.

~(JPFD -0} is A0

Does not require marks in (a)

Al

(©)




Question

Scheme Notes Marks
Number

3(c
(©) ; r= ln(n +1) e.g., sightof kx...= 1n(n +1) States or uses the correct M1
i 2 2 summation formula for integers

" 1 [T J2 only (Not +). k =/2 must
E“/n(n +1) =, /E n(n+1) = ' \/;3 k=2 | not come from a clearly incorrect Al

equation.
)

Total 7




