C2 Arithmetic Series Answers

Specimen

2005 Winter

(@) a+3d=11 Bl
d=3,a=2 Ml (attempt to solve)
Al

(b) Ss=§[2><2+7><3]=1m

Q> .a.- 20-—!20\. —@ 'Qw;;.
mo ()

Y omnewid o, £3) 9




2005 Summer

3. (a) n"term=a+ (n- Nd (must be displayed)
Sp=a+(a+d)+ .. +ta—(n—2)d+a+(n-1)d
Bl (at least 3 terms, one at each
end)
Sp=atn—Dd+ta+tn-—2)d+ .orceennne t{a+d)+a

M1 (reverse and add)

25, =2a+(n—Dd)+ 2a+ (n— Dd) + eoeennee. +(2a+ (n—1)d) +(2a + (n— 1)d)

(n terms)
=n[2a+(n-1)d]
S = %[Ea +(n— I}d] Al (convincing)
2006 Winter
5. fe) 2a+d=73 (H Bla+a+d=3)

a+ Td=47 (2) Bl

Solve (1), (2) d=T.a==-2 MI (attempt to solve)
Al (C.A0)

) 20 .
(b Sa0 = ? [2=x-24+19xT7] MI (correct formula with

candidate values)
1290 Al (F.T. candidate values)



2006 Summer

N {a) S, =g+a+d+ _+a+(n-2)d+ain-1)d
Se =g+n-l)d+a+n-2)d+. . +a+d+a
2S, =2a+(n—-d+2a+(n—-1)d+ ..

+2a+(n—-1d+2a+(n-1)d
=n[2a+ (n-1)d]
.S, =%[2a+{n—]}a’]
B () 2a+194)=540
?[m +29d] = 1260
2a+ 194 = 54 ()
2a+ 294 =84 (2)
Solve (1),(2), d=3
3
a:_—
2
(i) S0"term = _% +(n-13  (n=50)
= 1455
2007 Winter
4. a+7d=kla+ 2d)
a+T7d=2{a+ 2d)
a+19d=11
An attempt to solve simultaneous equations
d=1,a=3
2 2

B (at least 3 terms one at each end)

M1

Al {convincing)

Bl

Bl

M1 (reasonable attempt to solve
equations)

Al (both) C.A.O.

M1 {correct )

Al (F.T, derived values)

(k= 2, ') M1
Al
Bl
M1
(both values needed)
(ft. only for k=12) Al



2007 Summer

4. (a)
(b)

2008 Winter
3. {a)
(b)
(c)

a+2d=kla+5d) k=4,
a+2d=4(a+ 5d)
20[2a + 19d] = 350

2
An attempt to solve simultaneous equations
d=35 (a =-30) (ca.0)
=-30 (d=235) (f't. one error)
—30+(n-1)=5=125 (equation for n’th term and an
attempt to solve, f't. candidate’s values for a, d)
n=32 (ca.o)

Sp=atat+td+...+[a+(n-2)d] +[a+(n-1)d]

(at least 3 terms, one at each end)
Sh=[a+(n-1)d+[a+(n-2)d}+.. . +[a+d+a
25,=[a+a+(n-1)d|+[a+a+(n-1)d]+...+ [a+a+(n—1)d]

(reverse and add)
25,=n2a+ (n-1)d]
S.=n[2a + (n—1)d] (convincing)
2

Sn =2+ (n=1)2]
2

S.=n’ (c.a.0.)
a+19d=98

20 « [2a + 19d] = 1010

2

An attempt to solve the above equations simultaneously by
eliminating one unknown
a =3, d=5 (both values) {c.a.0.)

M1
Al
Bl
M1

Al
Al

M1
Al

B1

M1

Al

B1

B1

B1
B1

M1
A1



2008 Summer

4. {a)
(b)
2009 Winter
4. (a)
(b)

Sp=a+a+dl +...+a+in-2)d]+[a+ (n-1)d]

(at least 3 terms, one at each end) Bl
Se=la+n-Dd]+Ja+n=-2)d]+... +[a+d]+a
py=la+a+in-1d]+[a+a+(n-1d]+...+ [a+a+(n-1)d]

{reverse and add) M1
28, =n[2a + (n—1)d)]

Sp=n[2a+(n- 1)d] (convincing) Al
2

10 x [2a + 9d] = 320 Bl

2

2a+ 94 =64

[a+ 11(12)d] + [a + 15(16)d] = 166 M1

[a+ 11d] + [a+ 13d] = 166 Al

2a + 264 = 166
An attempt to solve the candidate’s two equations simultaneously by

eliminating one unknown M1

d=06,a=5 (both values) (c.a.o.) Al
a+12d=351 Bl
a+ 8d =kx(atd (k=515 Ml
a+ 8d = 5(a +d) Al
3d=4a
An attempt to solve the candidate’s equations simultaneously by
eliminating one unknown M1
d=4,a=23 (both values) (c.a.0.) Al

820 =20 x (5 + 62)
2 (substitution of values in formula for sum of A.P.) MI

S20= 670 Al



2009 Summer

4. (a) Sp=at+fa+d]+.. +[a+(n=1)d]
(at least 3 terms, one at each end) Bl
Se=flat(n=Dd]|+[a+t(n=-2)d]+.. +a
Either:
25 =lata+n=Dd]|+Jata+t(n=-1d]+...+ [ata+(n=1)d] Or:

2S,=[a+a+(n=-1d)+... (n times) M1
285, =n[2a+ (n— 1)d]
Se=n[2a+(n-1)d] (convincing) Al
2
(b) a+7d=46 Bl
9 x [2a + 8d] =225 Bl
2
An attempt to solve the candidate’s equations simultaneously by eliminating
one unknown M1
a=-3, d="T7 (both values) (cao) Al
(c) a=3d=4 Bl
Se=n[2x3+(n-1)4] (£t candidate’sd) Ml
2
Se=n(2n+1) (c.a.o) Al
2010 Winter
4. (a) At least one correct use of the sum formula MI
8x[2a+7d]=124
2
20 = [2a + 19d] =910 (both correct) Al
2
An attempt to solve the candidate’s two equations simultaneously by
eliminating one unknown M1
d=5 (c.a.0.) Al
a=-2 (f.t. candidate’s value ford) Al
(b) -2+5(n-1)=183 (f.t. candidate’s values for g and d) MI

n=38 (c.a.0.) Al



2010 Summer

5. (a)

(b)

(c)

Sp=a+tlatdl+...+[at+(n-1)d]

(at least 3 terms, one at each end) Bl
Se=lat(n-1Dd|+Ja+t(n-2)d]+...+a
Either:
25, =latat(n-1Dd]|t[atat(n-1)d]+...+ [ata+(n-1)d]
Or

25, =[ata+(n-1)d]+ (n imes) M1

25, =n[2a+ (n— 1)d]

Sp=n[2a+ (n— 1)d] (convincing) Al
2

n2x4+n-1)=2]=460 M1

2

Either: Rewnting above equation in a form ready to be solved
20+ 6n—920="0o0r n” +3u—460=0 or n(n + 3) = 460

ors: n=20,n=-23 Al
n=20 (c.a.0.) Al
a+dd=9 Bl
(a+5d)+ (a+9d)=42 Bl
An attempt to solve the candidate’s two linear equations

Simultaneously by eliminating one unknown M1
d=4 (ca.0.) Al

a=-1 (f.t. candidate’s value for d) Al



2011 Winter

4. (a)
(b)
(c)
2011 Summer
4. (a)
(b)

Sp=atlatdl+...+[a+(n-1)d]

(at least 3 terms, one at each end) Bl
Se=lat(n-1Dd]|+[a+(n-2)d]+...+a
Either:
28p=[atat+t(n-NDd]+[ata+t(n-1)d]+...+ [ata+(n-1)d]
Or:

28, =[ata+(n-1Dd]+... (n times) Ml
25, =n[2a+ (n- 1)d]
Se=n[2a+ (n- 1)d] (convincing) Al
2

at+7d=28 Bl
20 x [2a+ 19d] =710 Bl
2
An attempt to solve the candidate’s @quations simultaneously by
eliminating one unknown M1
d=3 (c.a.0.) Al
a="7 (f.t. candidate’s value ford) Al
Si5=13x (-3 +67)

2 (substitution of values in formula for sum of A.P.) MI
S15 =480 Al
15 x [2a + 14d] =780 Bl
2
Either [a +d] + [a + 3d] + [a + 9d] = 100
or [a+2d] + [a + 4d] + [a + 10d] = 100 M1
Ja+13d=100 (seen or implied by later work) Al
An attempt to solve candidate’s derived linear equations
simultaneously by eliminating one unknown Ml
a =3, d =7 (both values) (c.a.0) Al
d=9 Bl
A correct method for finding (p + 7) th term M1

+ 7yth term = C.a.0.
7)th 1086 Al



2012 Winter

4. (a)

(b)

2012 Summer
4. (a)
(b)
(c)

a+ 14d =k x (a+ 4d) (k=17,"%) Ml

a+14d =17 x (a+ 4d) Al

Ja+7d=0

11 x (2a + 10d) = 88 Bl
2

a+5d=8

An attempt to solve the candidate’s two derived linear equations

simultaneously by eliminating one unknown M1

d=3 (c.a.0) Al

a=-—17 (f.t. candidate’s value ford) Al

—T+in-1)x3=143 (f.t. candidate’s values forg and &) MI

n=>5l (c.a.0.) Al

Sp=atlatd]l+...+[at+t(n-1)d]

(at least 3 terms, one at each end) Bl
Se=lat(n=Dd]+[a+(n=-2)d]+...+a
Either:
25 =la+a+t{n=1d]+[a+a+({n=DdI+ .5+ [ata+(n-1)d]
Or:

25 =lat+a+(n-1)d] n imes M
285 =n[2a+ (n- 1)d]
S,=n[2a + (n- 1)d] (convincing) Al
2
at2d+a+3d+a+9=79 Bl
a+5d+a+6d=06l Bl
An attempt to solve the candidate’s linear equations simultaneously by
eliminating one unknown M1
a =3, d= 35 (both values) (c.a0) Al
a=15d=-2 Bl
Se=n[2x15+(n=1)-=2)] (ft. candidate’s d) M1
2

Sp=n(l6—n) (c.a.0) Al



2013 Winter

4. (a)

(b)

2013 Summer
4. (a)

(1) nthterm=1+4(n=1)=1+4n-4=4n-3 (convincing) Bl
(n) S= 1 + 5 +...+{@dn=-7)+(4n-3)
Se=dn=3)+{dn-=-7)+...+ 5 + 1

Reversing and adding M1

Either:

25 =En-2)+(dn-2)+...+(@n=-2)+(4n-=-2)

Or:

25, =(4n-2)+... (n times) Al

285, =n(4n = 2)

Sy=n(2n=1) (convincing) Al
10 % [2a + 9d] = 55 Bl
2
Either: (a + 3d) + (a + 6d) +(a + 8d) =27
Or: (at4d)+ (a+7d)+(a+9dy=27 M1
3a+17d=27 (seen or impliad by later work) Al
An attempt to solve candidate’s derived linear equations
simultaneously by eliminating one unknown M1
a ==28, d =3 (both values) (c.a0) Al

Sp=atat+dl+.. .+ [at(n-1)d]
{at least 3 terms, one at each end) Bl
S,;=lat(n=1)d]+[a+(n-2)d]+...+a
Either:
s, =lata+r(n-1d+[atat{n-1Dd]+...+ J[ata+(n-1)d]
{at least three terms, including those derived from the first pair and the last pair plus
one other pair of terms)
Or:
25, =lata+in-1)d+... (n times) Ml
25.=n[2a +(n-1)d]
S5, = n[2a + (n—1)d] {convincing) Al
2



2014 Winter

3. (a)

(b)

a+2d+a+7d=0 Bl
at+4d+a+6d+a+9d=22 Bl
An attempt to solve the candidate’s linear equations simultaneously by
eliminating one unknown Ml
a=—18, d =4 (both values) (c.a.0) Al
Sp=n[2x9+(n=1)x2] Bl
2
S =2n[2x9+(2n-1)x2] Bl
2

m2%9+(2n=1)x2]=kxn[2x9+(n-1)x2] (k=3,')5)
2 2
(f't. candidate’s quadratic expressions for 83, 8, provided at least one

of the first two B marks 1s awarded) M1
An attempt to solve this equation including dividing both sides by n to
reach a linear equation in n. ml

n=%§ (c.a.0.) Al



2014 Summer

4. (a)

(b)

(c)

Sp=atlatd]l+...+la+(n-1)d]

(at least 3 terms, one at each end) Bl
Sp=lat(n=-1Dd]+[a+(n=-2)d]+...+a
In order to make further progress, the two expressions for S, must
contain at least three pairs of terms, including the first pair, the last pair
and one other pair of terms
Either:
2S5, =lata+(n=1)d]+[ata+(n=1)d]+...+ [a+a+(n=1)d]
G-l-.-

285, =lata+(n-=1)] n times M1

28, =n[2a+ (n-1)d]

Sp=n[2a + (n—-1)d] (convincing) Al
2

n[2x3+(n-1)x 2] =360 M1

2

Rewriting above equation in a form ready to be solved

20* +4n=T720=0o0rn* +2n—360= 0 or a(n + 2) = 360 Al

n=18 (c.a.0.) Al

a+9d="Tx(a+2d) Bl

a+Td+a+8d=80 Bl

An attempt to solve the candidate’s linear equations simultaneously by

elmminating one unknown M1

a = =75, d= 6 (both values) (c.aa.0.) Al



2015

4.

2016

(a)

(b)

(a)

(b)

(1) nthterm=4+6(n=1)=4+6n=6=6n-2 (convincing) Bl
() S,= 4 + 10 +...+(6n=8)+(6n-2)
Se=(6n=-2)+(6n-8)+...+ 0 + 4
Reversing and adding M1
Either:
285, =(6n+2)+(6n+2)+...+(6n+2)+ (6n+2)
Or:
25, =(6n+2)+... (n times) Al
25, =n(6n + 2)
Spe=n(3n+1) (convincing) Al
(1) a+9d=4x(a+4d) Bl
Ja+7d=10
15 x (2a+ 14d) =210 Bl
2
a+7d=14
An attempt to solve the candidate’s two derived linear
equations simultaneously by eliminating one unknown M1
d=3a=-17 (c.a.0.) Al
() =T+(k=1)x3=200
(ft. candidate’s derived values for a and d) MI
k="T0 (c.a.0.) Al
Thisisan AP. witha=6,d=2 (s.1.) M1
(1) 20thterm=6+2 x 19
(ft. candidate’s values fora and d) Ml
20th term = 44 (c.a.0.) Al
(11) n2x6+(n-1)x2] =750
2 (f't. candidate’s values for a and d) Ml
Rewriting above equation in a form ready to be solved
2n* + 10n = 1500 =0 or n* + 5n = 750 =0 or n(n + 5) = 750 or
n®+5n =750 (f.t. candidate’s values for a and d) Al
n=25 (c.a.0.) Al
(l) th+Ha=50 Bl
(1) S =24x50 Ml
2

534 =600 Al



2017

(@)

(b)

(c)

Sa=atat+td]+...+[a+t(n-1)d]

(at least 3 terms, one at each end) Bl
Sa=lat(n=NDd|+t[at(n=2)d]+...+ta
In order to make further progress, the two expressions for §, must
contain at least three pairs of terms, including the first pair, the last pair
and one other pair of terms
Either:
285, =lata+(n=ld|t[latat+t(n=-1)d]+...+ [a+a+(n-1)d]
Or:

285, =lat+ta+(n=1)d] n times M1

28, =n[2a + (n- 1)d]

Sy = n[2a +(n-1)d] (convincing) Al
2

8% (2a +7d)=156 Bl

2

2a+7d=139

16 % (2a + 15d) =760 Bl

2

2a+15d=95

An attempt to solve the candidate’s two denved linear equations

simultaneously by eliminating one unknown M1

d=T7,a==35 (c.aa.n) Al

d=9 Bl

A correct method for finding (p + 8) th term M1

(p + 8)thterm = 2129 (c.a.0.) Al



