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Q1.
CQuestion Scheme Marks
Number
S3ar-4r+)=125r-123r+3Y3 M1
- = _ :
) 2 :
= 1?"n(n+l)(2n+l)—%"n(n+l). +3n Al Bl
=n[2(n+1)(2n+1)-6(n+1)+3] M1
= nl:-m: —l]=n(2n+l)(2n—l) Al cso
[5]
Notes: | Induction is not acceptable here

First M for expanding given expression to give a 3 term quadratic and
attempt to substitute.

First A for first two terms correct or equivalent.

B for +3n appearing

Second M for factorising by n

Final A for completely correct solution
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Sﬂﬁign Scheme Marks
(a) 2 n n
6> r +4Zr—Zl=6g(n+l)(2n+l)+45(n+l),—n M1 A1, B1
=%(l2n2+18n+6+12n+12—6) or n(n+1D2n+1)+(2n+n M1
=%(12n2+30n+12)=n(2n2+5n+2) = n(n+2)Q2n+1) = Al
(3)
(b) | 20 10
> (677 +4r—1)- > (6r7 +4r—1) = 20x22x41-10x12x21 M1
r-l r=l
= 15520 A1
(2)
[7]
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Q3.
Question
Niiril Scheme Marks
(a) r(r=3)=r-3r 7 —3r | Bl
Zr(r2 -3)= er =3)'r
rel rel rel
1 . 3 MI1: An attempt to use at least one
=—n’(n+1) —=n(n+1) of the standard formulae correctly. | M1A1
4 2 Al: Correct expression
1 ' Attempt factor of ln(n +1)
=In(n+1)(n(n+1)—6) L 4 M1
before given answer
1 ¥
=zn(n +1)(n* +n—6)
1 . : .
=Zn(n+1)(n+3)(n—2) cso Al
)
50 : :
® | S r(r-3)=£(50)-f(or10) ?:3‘&6 pusreg (et
r=10 g
| I 1 .
=z(50)(5l)(53)(48)—1(9)(10)(12)(7) Correct expression Al
= 1621800 - 1890
=1619910 cao Al
3
Total 8
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Question Scheme Marks
Number
@ |
.2 (r+D(r+4)
Tl
= zl r+5r+4 Bi
=2(m+D2Cn+D+55(m+1)+4n M1 Al
=2{(m+D2n+1)+15(n+1)+24} dM1

L{@2n* +3n+D) +15n+15+24}
=2(2n" +18n+40) or =%(n’ +9n+20)

n * = s M
= 3 (n+4(n+53) given answer Al*
)
(b) & 2
El r+Dr+4) = %(271 +4)(2n+5) —g(n +4)(n+5) Mi
A 4 dM1
=%{8n" +36n+40—n* —9n—20}
n 2 _n £ t
=§{7n +27n+20}—§(n+l)(7n+20) ora=7,5=20 Al
3)
(8 marks)

Naotes

(@
B1: Expands bracket comrectly to 7° +5r+4
M1: Uses #(n+1)(2n+1) or £(n+1) correctly.

Al: Completely correct expression.
dM1: Attempts to remove factor %or %to obtain a quadratic factor. Need not be 3 term.

Al: Completely correct work including a step with a collected 3 term quadratic prior in the bracket
with correct printed answer.

3 D
Accept approach which starts with LHS and then RHS which meet at % +3n" + % . Award marks

as above.

NB If induction attempted then typically this may only score the first B1.

However, consider the solution carefully and award as above 1f seen 1n the body of the induction
attempt.

(b) M1: Uses fi2n) — fin) or f{(2n) — f{(s+1) comrectly. Require all 3 terms 1n 2» (and n+1 1f used).

n_ n
dM1: Attempts to remove factor 5 or 3 to obtain a quadratic factor. Need not be 3 term.

Al: Either 1n expression or as above.
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NJ i = Scheme Notes Marks
{s,=} ) @r-»
rel
T Multiplying out brackets and an attempt to
(a) =>4r-4r+1 use at least one of the two standard M1
7= formulae correctly.
= 4.ln(n +1D(2n +1) - 4.ln(n +1)+n Furst two terms correct. Al
6 2 +n Bl
=in(n+D)2n+1) - 2n(n+1)+n
Attempt to factorise out 1n M1
=1n{2( + D20 +1) - 6(n+1) + 3} Correct expression with 1n factonsed out
. g Al
with no errors seen.
= 1n{2(2n* +3n+1) - 6(n +1) + 3}
= in{an’ +6n+2 — 6n—-6+3}
= in(4n® -1)
=3n(2n+1)(2n-1) Correct proof. No errors seen. Al *
(6)
Note that there are no marks for proof by induction.
3n
(®) Z (2)'—]): = 53- 3 S.
re=n+l
Useof S;, - S, or S,, —S,,, with the M1
= = 3n(6n+1)(6n-1) - -l-n(zn +1)(2n-1) result from (a) used at least onee.
3 3 Correct unsimplified expression. Al
E.g. Allow 2(3n) for 6n.
Note that (b) says hence so they have to be using the result from (a)
= n(36n° —=1) - in(4n’ -1)
= 1n(108n* -3 - 4n* +1) Factorising out 4n (or 3n ) dM1
= 1n(04n° - 2)
= In(52n° - 1) In(s2n° - 1) Al
{a=52, b=-1} @)
10
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Question Scheme Marks AOs
@ (5r=2)" =25 —20r +4 Bl | LIb
20
275} —20r +4——n(n+1 ("n+l)—7n(n+1)+... Ml 2:1
rel
25 20
=?n(n+l)(2n+1)—7n(n+1)+4n Al 1.1b
=%n[ S(2n° +3n+1)— 60(n+1)+24] dM1 | 1.1b
=ln[50n3+15n—11] Al 1.1b
6
©)
b 2 2
@ %k[SOk‘+15k—11]=94k‘ Ml | 11b
50k —549k* —11k =0
or Al 1.1b
50k —549k-11=0
)(S Ok+1)=0=k=_. Ml | Llb
k= 11(cnly) Al 2.3
)
(9 marks)
Notes

(a)
B1: Correct expansion
M1: Substitutes at least one of the standard formulae into their expanded expression

Al: Fully correct expression

s O 8
dM1: Attempts to factorise — having used at least one standard formula correctly. Dependent

on the first M mark.

Al: Obtains the correct expression or the correct values of @, b and ¢

(b)

M1: Uses their result from part (a) and sets equal to 94k and attempt to expand and collect terms.
Al: Correct cubic or quadratic

M1: Attempts to solve their 3TQ or cubic equation

Al: Identifies the correct value of k with no other values offered
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Question Scheme Marks AOs
(a) i;.l(;-+1)=i,.s+,.z=ln:‘n+l)3+lntn+1“2n+” Mi 11b
1
=i—2-n(n+l)[3n(n+1)+2(2n+l)J dM1 1.1b
=in(n+1][3n3:—7n+7]=—1—n(n+1')|n+’))(3n+1) cso Al 51
12 ' 112 INIEES | %
3 “

(b) e nr .
Zr-(,-+1,|=1—7'3k)|3k+1u3k+2u9k+1;—1—74knk+1)(k+2n3k+u Ml | 3.1a

rek+] = 2

=li?k<3k+1)[3q3k+2)(9k+1)-‘A—+1-,._k+2:,J

| or M1 | Lib
=lk(3k+l)[—3-(3k+2)(9k+1)—1(k+1)(k+2)}
3 4 4

=l%kt3k+1)[80k:+60k+4]
i Al 1.1b
=§k(3k71)(20k3+15k+1) cso
3
(c) 25 s supiegoncn
=k (3k+1)(20k> +15k+1) =192k (3k +1)
) erther
= 25(20k* +15k +1) =576k = 76k* —375k-25=0
Or
= 25k(20k* +15k +1)=576k> = 76k’ —375k* - 25k =0 M1 1.1b
Or
= 25(3k+1)(20k” +15k +1) =576k (3k +1) = 228k —1049k” — 45Dk — 2550
Or
76k + 122 B L1502 + k=0
3 3
T6k> =375k —25=0=>Fk=:
76k3—375k2—25k=0$k=... M1 1.1b
8 .
—76k*+¥k’+150k'+?5k=0:>k=...
k=5 (only) Al 23
3
(10 marks)
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Naotes

()

M1: Substitutes at least one of the standard formulae into their expanded expression

A1l: Fully correct expression

dM1: Attempts to factorise é n(n+1)or %n(n + 1) having used at least one standard formula

correctly at any stage. Dependent on the first M mark.
If they show no method for factorising (use a calculator) they can go from

3 4102 +9n+2=(n+1)(n+2)(3n+1)

Al: Obtains the correct expression or the correct values of @ and 5. with no errors seen

(®)

M1: Uses the result from part (a) and adopts a correct strategy by attempting
3k :

Zrz(rd.-l)—ir:hwl)

Tl Tl
M1: Factorises out at least &(3k + 1) at any stage. could be done by mspection
A1l: Obtains the correct expression with no errors seen.
Note If a candidate does not use part (a) but restarts they can still score marks for the same
reasons. If unsure please send to review
(©

M1: Uses the given equation. substitutes their answer from part (b) and simplifies to either reach

o AK'+BE +Ck + Dk {=0}

o k(4K +BE +Ck+D){=0} or (3k+1)( Ak> + BF* + Ck ){= 0}
o AR +BE +Ck{=0}

o a3TQor k(3k+1)( Ak’ +Bk+C){=0}

this can be implied by a correct value for k if left unsimplified
M1: Solves their equation as long as solving their () =192k° (3k +1) to find a non zero value for

k. mcluding by calculator. You may need to check this.
A1l: Selects the appropriate correct answer of £ = 5. Any other solutions must be clearly rejected.
Note: Correct answer with no working 1s MOMOAO
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