Sequences (H) - Algebra

PhysicsAndMaths Tutor.com

1 a+5d=39 or a+18d=78 or 13d=-31.20e 4 M1
a=51 or d=-24 Al
25 i ime M1  for substituting their values for a
g —(2x51+(25-1)x—-2.4) o¢ . =
T2 (2x51+@5-D)x ) and d into Sy, a and d must be
or 12.5(2a +23d +d)=12.5(39+ 78 -2.4) oe clearly stated
555 Al
Total 4 marks
2 a=8 d=7 4 M1 can be implied
Ml
(S0 :)1.%0(2 x8+(100—-1)x7) (=35 450) or
: 49 )
(Sy :)T(2x8+(4971)x 7) (= 8624) or
50
(S5 =) 5 (2x8+(50-1)x7) (= 8975)
35450° — ‘8624 or Ml
35450° — 8975 + (8 + (50 — 1)x7)
26 826 Al
Total 4 marks
Alternative scheme
(un=) Tn + 1 a=8andd=7 4 M1  can be implied
(us0=)7 x50+ 1 (=351 or | (uso=)8+(50-1)x7 MI1
(100=) 7 x 100 + 1 (= 701) (=351)
3 =
%(‘351'+'701') %(2X351+(51—1)x7) M
26 826 Al
Total 4 marks
3 (2865 =) 30 (2 x =6 + 294) 4 M1  Correct expression for sum of 30
? e teOs
Al Correct value for d
____________ ML frtheird. DeponMl
50 Al
Total 4 marks
4 n=>50 3 Bl
aa1ae . S0 . . § M1  For correct equation, using
33125= 7[2x 50+(50-1)xk ]oe formula with ¢ = 50 and n = 50
33125=25 19/ substimted
3312 [100 A0k ] o¢ (for this mark, allow n = 49)
1325 =100 + 49k oe
1225 = 49k oe (k may be written as d)
25 Al
Total 3 marks
5 91 —6n 2 |B2 For a correct answer in any form

eg91l —6xn or —6n+91 or 85+ (n—1)(—06) oe
(B1 for =6 + k oe (k may be zero or absent))

NB: award full marks for eg x =91 —6n
or nth term =91 — 6» but only BI for n =91 — 6n

Total 2 marks
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6 a+d=85a+4d=13oe 5 M1 for at least 1 correct equation or for 4= 1.5
a=7,d=15 Al both values correct
N - M1 A correct equation for the total of the first N terms of the
s N-D1.5) = - 8 .
2 (2x7+(N-1)1.5) =292 series with @ and d substituted in.
(eg 3N* + 25N -1168 [= 0] The mark can be gained by using their values of ¢ and 4
or 15N +12.5N-584[=0]) even if no previous marks awarded.
eg (3N + 73)(N—16) [=0] Ml A correct method dep on the previous M1 for solving
their 3 term quadratic equation using anv correct method
25425 —4x3x—1168 (allow one sign error and some simplification — allow as
[N=] ———— =  —25+/625114016 . .
2x3 far asf) oe (may be = or just +) or if
factorising, allow brackets which expanded give 2 out of 3
terms correct, or if completing the square allow as far as
the stage
2
(N +22 -5 - 1168 (=0)
Working required 16 Al dep on M2
Total S marks
7 Eg 6 M1  for forming an equation for the 4™ term
a+3d=6o¢ of the sequence
E.g M1  for forming an equation for the sum of
17_1(2(1 +10d) = (a+5d)* +18 the first 11 terms of the sequence
Eg M1  dep on M2 for a correct first step to
a=06—3d and solve the two equations (writing the
2[2(6 _3d)+ 10“_] —(6-3d+5d) +18 equation in terms of one variable)
2 Note:
or p If L;(zmlofi):(msff)l+1815
—a
= 3 and expanded then this must be a correct
2 expansion
06— 6
—[znno[ ﬂ"ﬂ:{aﬁ[ ”N +18 Eg.
o o o lla+55d = a* +10ad +254° +18
Eg Al  fora correct 3 term quadratic equation
2d* +d —6(=0) oe or
24" -27a+36(=0)oe
d=150eand a=1.5oe Al  for a correct value of d and «
30 Al  cao
Total 6 marks
8 ?fln (2 1)(]] oe 4 M1  for a correct expression for Sox
2n n M1  dep on M1 for setting up a correct
== 2n— —4xZ[2 _ 1 2
5 [2a+(2n-1)d |=4x D [2a+(n-1)d ] oe equation for S, =4 x S,
2a—d=4a—2d oe M1  for a correct linear expression in a
and J
Al
% (dep on M2) for rTioe
Total 4 marks
9 (@ egGx24+5%35 2 [ Ml
319 Al oe
(b) =)59%mor(W=)59n-1)+24 2 M1 for2.4n+ 3.5n or 5.91 seen
or (=) 24n+3.5(n—1)
59n-35 Al oe but must be in simplest form
eg—3.5+59m
Total 4 marks
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10 10 5 N M1  for a cowrect expression for the sum of
y =)—(2 " Y\ 4 o
(50 =) 2 (2a+9d) or (S; )2(’“ +4d) oe or the first 10 terms (S10) or the first 5
a+7d =45 terms (Ss) or a correct equation for the
8™ term
Take 9 as their 10— 1 and 4 as their 5 —
1 and 7as their§ -1
5 r ¥ ion relati a -
2(20 +9d)= 4X5(20+4d) oe M1  for a correct equation relating Sio and Ss
PN o d M1 (dep on M) for d in terms of a, or vice-
fga=zaoeora= B oe versa (must be correct)
ora+7d=45oe and eg 10a — 54 =0 oe or for a + 7d = 45 oe and correctly
- reducing the equation relating Syo and Ss
10 5 ~ to an equation with one term in @ and
oreg 7(2(45 =7d)+9d) = 4x 5(2(43_7“’)‘*4”‘) oe one term in d eg 10a — 54 =0 oe
or 54 =10(45 —7d) oe o L
or substituting a correct expression into
their correct equation to obtain an
equation in just d
eg a+7(2a)=450r d=6or M1  (dep on M2) for a correct equation in
eg or just a or for d = 6 or for a correct
70a—35d =0 10a—5d =0 method to eliminate a or d: coefficients
Sa+35d =225 + 10a +70d =450 — of a or d the same and correct operation
(750 =225) (=754 = -450) to e111111113t_e selected variable (condone
1 arithmetical error)
3 Al  Depon M3
Total 5 marks
11 (a) 2 M1 for 4n + k (k#—3) or
dxn+k(k#-3)or
nxd+k(k#+-3)
(k may be zero or absent)
dn-3 Aloeeg 1+(nm—-1)4oeordxn-3oeor
nx4-3o0e
NB: award full marks for eg
x=4n—-3o0eorx=4xn-3o0eor
x=n x4 -3 oe or nth term = 4n — 3 oe or
nth term =4 x » — 3 oe or
nthterm=n x4 —3 oe
but only M1 forn=4n-3 oe
(b) 6m + 5 1 B1 for 3(2m) + 5 oe or 6m + 5 or
3x2m+50eo0or6xm+5
Allow 3(2n) + 5 or 61 + 5 oe
Total 3 marks
12 =-2 6 M1 for common difference
M1 for correctly substituting 177 and -2 into
(8, =)2[2(177)+(n=1)(=2)]or ’ €
B n
= (S, :)7[2(1+(nfl)(i]
n 2
5, =)=[354-2n+2]or
(S, )2[3;4 2n+2]or
(S, =)2[356-2n] 0e
n 2 T
%[2(177“(” 71](72)] =(n-2)x180 M1 dep on M2 for equating Sy with (n—2)x180
E.g Al (dep on M3) writing a correct 3-term quadratic expression in
20 +4n—720 = Oor form ax® +bx +¢ (=0)
n +21n-360=00e
) allow ax* + by =¢
Allow n” +2n=360
M1 (dep on M2) for a complete method to solve their 3-term
quadratic equation
Allow one sign error and some simplification — allow as far as
—2+1+1440
2
+1) =(1)° =360
18 Al dep on M3 for 18 only
Total 6 marks
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12 3.5,
ALT a=

7....and d=2or
and /=2

M1 for identifying exterior angle sequence for at least 3 terms and
d =2 or first term and common difference

"

(s :)3[2(3)%”71)(2)]01‘

(S, :)’—27[64— 2n=2]or (S, :)%[4+2n]oe

M1 for correctly substituting 3 and 2 into (.S, :)%[h +(n-1)d }

n

5[2(3)+(1171)(2)]:360

M1 dep on M2 for equating S, with 360

Eg

2n* +4n—-720=00r
n*+2n-360=00e

Allow #° + 251 =360

Al (dep on M3) writing a correct 3-term quadratic expression in
form ax’> + bx + ¢ (= 0)

allow ax? + bx=c¢

M1 (dep on M2) for a complete method to solve their 3-term
quadratic equation

Allow one sign error and some simplification — allow as far as

~2+ 411440

Py

&

18

Al dep on M3 for 18 only

Total 6 marks

Sm=)"a+(m-1)d)=39 oe
2

2
or (Sam =) ﬂ(Zﬂ +(2m—1)d)=320 oe
2

13 100 X 4 M1 for method to find the sum of the first 100

T[2x1+(100—1)x4](:l9 900) oe or terms

1+(41-1)x4 (= 161) oe or or ) “

1+ (100—1)x4 (= 397) 0e 221 finding the 41° term

for finding the 100™ term
£(2x1+ (40—1)x 4)(= 3160) oe or M1 for %1?et110d to find the sum of the first 40
2 terms or 41 terms
41 o or
5 (2x1+(41-1)x4)(=3321) oe or for finding the number of terms from the 41°
th

10041 + 1 (= 60) oe term to the 100™ term

“19900” —*3160" or M1 for finding the difference

160" 1t w207 o or

2 [ 16177397 ] or for finding the sum from the 41 term to the
"e60" 100™ term
[2x"161"+ ("60"—1) x 4] oe
2
16740 Al
Total 4 marks

14 5 M1  one correct equation for Sn or S

(condone consistent use of »
instead of )

Sm=)" 2a+m-1)d)=39 oe
2

2
and (San =)~ 2a+@m—1)d)=320 oe
2

M1  Dboth equations correct

eliminate to get dn’’ =242 oe M1
242=2x11x110or242=2x 121 oe M1
d=2 Al DeponM2
m=11 Both correct

Total 5 marks




Sequences (H) - Algebra

PhysicsAndMaths Tutor.com

(5, :)é 258+ (k—DL1] or(5,_,, =)

2

(10 =) 8+11(k —20) or (i, =)8+11(k —1) (allow use of leiter other than k)

[2x8+(k—2D)11] or

15 | (8 =)10[24+19x11]=10170 oe  (where 4 is the i, ,,, th term) 5 Ml
M1
A :[$—19XIIJ+Z(:4O4)
8+(P-1L1="404" oe (where P is the number of terms from 20 to the M1 M2 for
end) 8+11x(k=20)="404"
P 404"-8+11 —37) M1
11
Working required 56 Al  deponMl
ALTERNATIVE METHOD
(k—-20) 5 ML for §, or S, _,, or

U, Or u,_,
a and d must be substituted
correctly

or
(”k—lQ :) 8+

(k—20)

(5, =) S8+ e-D11) andt (5, =) E2 225211

110k —20) and (i, =)8+11(k —1)

M1  For correct expressions for both
S.and S, , or u, and u,_,

10170 =

%[“16'4(.’(71)1 -

(F—20)

["16"+ (k—2D11] oe

or 10170:?([S+11(£‘—20)+[8+1l(i’r—l)]) oe

M1

eg 10170 = 160+1—3[4Ufr— 420] oe
eg 440k = 24640 or 2240 = 40k oe

M1 Expanding to obtain a linear
equation and collecting terms in &

Working required

dep on M1

Total 5 marks

16 2% +1+(n—1)3 =145

4 M1 for the use of nthterm=a + (n — 1)d
to find »n

(n=)4t-1or (n=)-1+4¢

Al

(7p=3)-(8p)=(4p+2)-(7p-3)oecor
-p-3=-3p+5o0eor

R R v o1vaT M1 for the use of S, formula (must be in
(S, :)T[Z(y +1)+("4r -1 71]3} or terms of 7) Allow their expression for »
"y " dep on M1
(S, =) 4’2’1 [2641+147-5] oe P
Working required r=2 Al dep on M2 allow (S, =)2(4¢ 1)’
(‘:‘ :i Values of p, ¢ and » must come from
- correct working
Total 4 marks
17 2 ML for —7Tn + k (k#45) or
=T xn+k(k£45)or
nx—=T+k(k#45)
(k may be zero or absent or negative)
45 -Tn Al oe
eg45—7 xnoeor
—7>n+45o0eor
Up=45—"Tn oeor
38—7(n—1)oe
NB: award full marks for eg
x=45—"Tnoeor
nthterm =—7 x n + 45 oe or
but only M1 for n =45 —7n oe
Correct answer scores full marks (unless from Total 2 marks
obvious incorrect working)
18 5 M1 for using U, —U, =U, —U, or

U,-b,=U,-U,

(p=)4 Condone missing brackets around 7p — 3
a=32o0rd=-7or Al dep on M1
32 25 18 (32 and —7 may be embedded in the S,

formula or embedded in U, formula)

2[2(32)+(n-1)(-7)] =-1914

Ml
The values of @ and ¢ must be correct
Condone missing brackets around n — 1

Tn’ —71n—3828(=0) oe

Al (can be implied by

n =29 and/or n = —%

Working required

29 Al dep on M2

Total 5 marks
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18 Tp—=3=8p+d —3=p+d 5 M1 forusing U, =a+(n—1)d to setup 2
ALT 4p+2=8p+2d 2=4p+2d . - ;
dp+2=Tp-3+d S—3p+d equations for U2 and Us
a=32ord=-7or Al dep on M1
32 25 18 (32 and —7 may be embedded in the S,
formula or embedded in U, formula)
] \ Ml
B [2(32)+(n-1)(-7)] = -1914 The values of @ and d must be correct
Condone nussing brackets around » — 1
Tt —Tln— 3828(=0)oe Al (can be umplied by
n =29 and/or n = —%)
Working required 29 Al dep on M2
Total S marks
19 30 Ml  for substituting into the sum of
o (2a+79d)=470 ce arithmetic series formula
a+74d=14.5 oe M1 for substituting into the nth term of
arithmetic sequence formula
correct method to find the value of @ or d M1  solve the correct equations
eg simultaneously, eg make the coefficients
2a +148d=29 of a or d the same and show the
2a+ 79d=11.75 intention to subtract or rearrange one
equation to make « or d the subject and
substitute into the other equation
correct values of a =—4 and d = 0.25 oe Al dep on M2
X o e M1 correctly substituting the found values of
T(ZX —4"H (A -1)"0.25") =171 oe a and d info a correct equation, can be
- their values of @ and 4 as long as clearly
stated
Working required 57 Al deponM2

Total 6 marks




