?qlfﬁit;g? Scheme Marks
1(a) 5
(8—3)’)":;(1—3)’] Bl
1
3\ 3 L300 30 =d(-E-D)(=4-2)( 30
I->x | =1+(-})[->x|+ (- )——x + -1 )——x +.. | Ml
8 8 21 8 31 8
[ 1, 7
8-3x)i=—+—x+—x+——x +..
( x)3 2+16x+64x +1536 N Al Al
4)
(b) L1 (2) 12y 7 (2) 2851 -1
2851
—F—| =+ =] +——| = | +. = —— =3 =| 22| =
2 16(3] 64(3] 1536(3] s1g4 = Ve (5134] M
:% orlﬁ Al
2851 2851
(2)
Total 6
%ﬁiﬁ;ﬁ? Scheme Marks
5x+10 A B
1(a) (]_x)(2+3x)_]_x+2+3x:>Valuef0errB M1
One correct value, either A=3 or B=4 Al
Correct PF form i+ i Al
1-x 2+3x
3
A =l 2
(b)) m=A(1—x) =A[l+x+x +j B1
-1 2 2
B 3x| _|B 3x  (-1-2) 3» _B|, 3x 9%
i o | O
2 4 3x 9){2
f(x)= 3><(l+x+x +...]+ 5 17?+T+ M1
=5+%x2+... Al
(&)
> 2
(b)(ii) | X ‘ <3 B1
8))
(9 marks)




Question Scheme Marks
1(a) 1
A=~ Bl
9
1)
® "3 4 (<2)() + D () 1) o
. Bl
(K 2k 2 a2 (DK K
xi 3 (‘2’[3}[‘ 27} ad xt 3T (3) 27
(-2)(-3) (kY _ k ) _
; (5] _3x(—2)[§J:>...k =.k Ml
K +6k=0 » Al*
3)
(©)) k=—6 Bl
(i) 32 (—2)(—3)(—4)("—6"}';2 MIAI
3! 3 9
3)
(7 marks)
Niibor Schemg R
4 (a)
22
1 _L 1 2 2 2 M1AI
=(1-2x) 2=1+| — = |(2x)+——(-2
L =120 =143 (2 22 2
2+3x 3,
=(2 1 —
T (2+3x)( +x+2x + adM1
=2+5x+6x> * Al*
(4)
1 . . 2+3x
Sub x = —into both sides of ) 2
(b) X 50 N BT +5x+6x M1
43
20 _ 453 dM1
9 200 V1o
10
1359
10 =—"2"2
V10 430 Al
(3)
(7 marks)




%iitég? Scheme Marks
8(2) 1 1 T2
= z(Hi] M1
Na+x +
| LN
(3 = (S0 N
1+ =1+ == = |+ +
24 21 4
1.3~ AlAl
2 16 256
4)
(b) S RV SN
2 16 256 Blft
(8))
(c) [l_L 3 :][1_ 1.3 :]l L
2 160 256 2 160 256 4 128 MIAI
(2)
(d) L L_”l_”_\"_”L" "ﬁ”
$BoB 4 128 128 Ml
" 13238 "x3= % (see alt (d) for alternative answer) dM1A1
3
Alt(d) LXL_ !rl!r+!rL!r_!r£|r
NG J3_ 4 128 128 M1
R JG~ B 5 LTS~ 315 30 1485 AMIA1
J5 5 15 128 128
(10 marks)
Question
Number Scheme Marks
4(a) V1-4x® =l—%x4x2 Bl
1 1 5 \? 1 1 3 2\
—x—Ex(—4x) 5% 75X 2x(—4x) M1
2 o 3!
=1-2x"-2x* —4x° + .. Al, Al
@)
l 2 4 6
® Substitutes X = — into both sides of (a) e.g.ﬁzl—zx(l] —2[1) —4( J Ml
4 4 4 4
V3 ~1.7324 cao Al
(2)
(6 marks)




QNI::;II;(;? Scheme Marks
1(a) -2 ] A 8
(2-5x) =Z[1—7J ore.g. ﬁ s
4 1-=
(-5)
1 50 (2x(=3)_(_5x Y. (2)x(F)x(4)_(_sxY
7
B 2410k + 22412555 Al
(2—51‘)' 2
(4)
Alt (a) by (4%
direct S
i -2 -3 1 —2x-3_-¢ 2 =2x-=3x—4 - 3) | Bl, M1Al
expansie) =8x(2 H(2)2 (5x) +—5=2 (5x) +———2 (—Sx)]
8 24105+ 22412548 Al
(2-5x) -
b
fo) |x‘<§ 0.6 Bl
1)
(5 marks)
Question
Number Scheme Marks
3(a _1
@ B=6x472=3 &
3><(—l ij:—l:hfl:E MI1 Al
2)4 4 3
—1)(=L1—-] .
C-3x( 7)( 2 )é :>(=L MI Al
2 4 32
)
3(b) -6<x, 6 Bift
(0))
(¢) 1) (=3)(-=5 3
coefficient of x* is 3><( ?)( ’)( ?)(ij = M1
31 4
1152
(2)




Marks

e
4 (a)
2o)
1 _1 1 2 2 2 MIAI
1 _(1-2x) 2:1+[—5](—2x)+ 20 2)
2+3x 3
m—(2+3x)(1+x+2x +... aM1
=2+5x+6x> * Al*
(4)
(b) Subxzzl_ointo both sides of 2;:32’; =24 5x+ 6x2 M
43
20 453 dM1
= =——o 10 =..
9 200 V1o
10
1359
0 =2 Al
(3)

(7 marks)




Question
Number Scheme Marks
8(2) 1 1 T2
_ {HEJ : MI
Na+x +
| Lyl
x) 2 1 x 2 2 xY Ml
1+ =1+ == = |+ +
2)\ 4 21 4
1_ 1.3 2y AlAl
2 16~ 256
“4)
(b) 1ol 3 2y .
2 16~ 256 Blft
(1)
(c) (l_L 3 3](1_ 1.3 z]l 1 2
2 16~ 256 2 167 256 4 128 MIAI
(2)
(d) L L_”l_”_\"_”L" "ﬁ”
BB 4 128 128 Ml
" 13238 "x3 = % (see alt (d) for alternative answer) dM1Al
3
Alt(d) in_vrl!r+!rL!r_!r£|r
NG J3‘ 4 128 128 Ml
1 JE JG~ ,,j 5 3dT5 <3155 33, _ 1485 dM1A1
J5 1515 128 128
(10 marks)
S e -
1(@) = 1f, 5x)7? 8
2-5; =—|1-— oreg. — M ——
( X) 4( 2) : ]_E 2 Bl
2
x (-2) (-3) P (2)x(B3)x(4) [ 5x)
_8><——[1+( 7)( 2) 2 +#x —5 ] | | M1A1
8 2410x+ 22 4125 Al
(2—51‘)' 2
(4)
Alt (a) by -2
§ 8x(2-5x)
direct
. 2 = i =5 3
expandeg -8x(2 +(=2)2" (-5x)'+ 2" 32 (=5%) +$2 (_Sx)j BI, MIAL
8 2105+ 2110548 Al
(2-5x) 2
(b) 2
|,\‘<§ 0.6 Bl
1
(5 marks)




?\Iﬁ;tligf Scheme Marks
1 a) o G )
1@ | gy’ =1+G)x(kx)+ 2 5 2) s (k)P 422 32‘ 2) (k).
1 1 1
: Sp-1 - MI1Al
] 2k Sik 7
2)-3) (J2)3)
\2)\2) e L )\ 2)\72) a1 |MIALAL
(ii) A==k =1 = 31 X =104
&)
: 1 niu 2 1 " 3_
(b) Substitutes x—0.6:\/1.15—1+§><0.6— 8 % 0.6 + T %0.6 =1.072398 | M1 Al
)
(7 marks)
1
2 1 1 2 1 3
1(b) alt | (1+kx) =1+[E)x(kx)—(§)x(kx) +[E)x(kx)
Substitutes "kx"=0.15
:>«/1.15=1+%x0.15—%x0.152+%><0.153=1.072398 MIAI
(2)
Question Scheme Marks
Number
4(a) 1 5 z
43{1+—x} Bl
4
| .1 LY _1T)_3
[ 5]5 [1][5] 2 2[5]‘ 2 2 2[5]’ MIAI
I+=x| =14+| - || =x | +——""| —x | + —x| +
4 2 )\ 4 21 4 31 4
1
! 3
2 l+§_x _:2+§x_2_5_x2+12_5_x3 AlAl
4 4 64 512
(&)
(b) 4
x|, 5 Bl
(1)
(e)(i)
z_éx_éxz_g 3 Blﬁ
4= 64 512
(1)
(¢)(ii) 25 25 25
monygnangn_==n 2 n_="n 7_4__ 2
e T Y T T 2 MIAI
(2)
(9 marks)




Question owect
Suniber Scheme Marks
(———x] =8(1-2x) 2 Bl
4 2
330D, o —H)(3-2)
(1-2x)2 =1+(-2)(-2x)+ T (-2x) =+ gl (—2x)" + M1 Al
22
(i—li T =8+24x+60x> +140x° +... Al, Al
(5
(b) n=2 Bl
1
(c) 4
(llx] B 57 Y BI
4 2 16 4 4
1
(i—lx)' =[i—ix+lx3J(s+24x+ 60x” +140x" +...)
4 2 16 4 4
Ml
| 1 s 1 1 1 I'é&
=8x—+24xx—+60x"x ——8x—x—24xx—x+8x—x"
4 4 4
2 e, Al
2 2
(3)
Total 9
Question Scheme Marks
Number
3(a _1
® B=6x472=3 Bl
3x[—l iJz_l:}A:Z M1 Al
2 ) 4 4
_1)(=L1—-1 2
(,—3><( 2)( : ) A :>(=L M1 Al
2 4 32
)
3(b) -6<x, 6 Blft
d)
(¢) _1)(—3)(=s ?
coefficient of x° is 3><( 3)( 3)( 3)(i} = M1
3! 4
1152
(2)




Question Scheme Marks
L 40" =3xS e 2 MI
OO S, A Wi - A Ad
=1+12x+96x" +640x" +... AlA1
4)
(4 marks)
i & e
1(a) i o :
[Z——x] =8(1-2x) 2 Bl
33-1) o H3-1(3-2)
B 2\ 2 2 2\ 2 2
(1-2x) 2 =1+(-2)(-2x)+ = (-2x)" + g (-2x) + MI Al
3
G—li - =8+24x+60x" +140x" +... Al, Al
(&)
(b) n=2 Bl
(03]
(c) 2
(l—li Sh i;H—lx2 Bl
4 2 16 4 4
1
(llx]' =[llx+1x2j(8+24x+60x2 +140x° +...)
4 2 16 4= 4 Ml
1 1 i i 1 1 Vva
=8x—+24xx—+60x"x——-8x—x—24xx—x+8x—x
16 16 16 4 4 4
—l—lx—lx2+ Al
2 9
(3)
Total 9
%‘:}‘:i‘;g? Scheme Marks
4(a) 1 5 5
42(1+—x]‘ Bl
4
1 o))y Gl
5y . (1)(5 2N\ 2)(s ¥ \2)U 2\ 2)(s5 Y MIAIL
I+=x| =14+| = || =x |[+——"—| =x | + =X i+
4 2)\4 21 4 31 4
1
£ 3
143 Ponid o2 125 5 INVN!
4 4 64 512
)]




(b) 4
s < Bl
(1)
(e)(i)
2- DB 125, Blft
4 64 512
(1)
(e)(ii) 5 25 25
rr2n |lr2|lr n_“=-n,2 n_<-mn 2:4__ 2
+"2"+ ol X+ 643( 323( MIAI
2)
(9 marks)
ti
%ﬁbﬁ;? Scheme Notes Marks
1(a) 2 2
9-2
=
o Obtains 9 —2x =3,/(1- Bl
1
| ;
2 _2(9-2x)2=2x 1[1-%} 2
9-2x 309
1
2 oD e (D),
(1-25) -1 (D3 =S = s
M1: Attempts the binomial expansion of (1 + kx)" to get the third and/or fourth term
with an acceptable structure. The correct binomial coefficient must be combined with | p1 A1
the correct power of x and the correct power of 2.
A1l: Correct simplified or unsimplified expansion
1 1 5
B simplified is =1+ —x+—x" +——x" +...
(N tmp 9" 54" Tlass” )
2 7 2 1 5 2 correct simplified terms Al
=Xt — X —— X +
9-2x 3 27 8l 2187 " All correct Al
| 5)
®) el 2 2,2 1 5
9-2 3 27 81 2187
M1
iﬁz2+"1652 n ><||2]'8'7"
2187 1652
Substitutes x = 1 and divides into 2 or equivalent
=2.6477 Correct approximation Al
Q2)
Alternative for (b):
x=1= 2 —E+i+i+—5 +
T J9-2 3 27 81 2187
2 _ 2( (7o L1652, M1
N 2" 2187
Substitutes x = 1 and multiplies by %
=2.6438 | Correct approximation Al
Total 7




Question Scheme Marks
Number
l(a) 1 ; 1
[Z_Sx) =E( ) Bl
= GrCa) o GHCa)
=(1-20x)" =1+(%Jx(—20x)+227T2x(-20x)2+232—12><(-20x)3... MiAl
=%—5x—25x2 —250x° ... Al Al
Special case:
If the final answer is left as %(1— 10x —50x% —500x° + ]
Award SC BIMIA1A1A0
(5)
Alternative by direct expansion
i : - -3 1. 1.3 4
Lo ) (L) (VL) (leya2™72(1) (e2,27"2772(1) (c.p3 | BIMIAL
(4 SxJ _M +[2)(4] (~52)' + 25 [4] (5P + 2221} (osy)
=%-5x—25x2—250x3+... AlA1
(b) 1 sy (1) 1 1 1) 1Y
[rm] =(§J =5‘5"m‘25[m] ‘Zso[m] e
V5 1789 1 1789 Mi
5 4000 J5 4000
1789 1789
:>\/§sz or J§z1+—
4000 4000
ngnssr o 2000 Al
800 1789
(2)
(7 marks)




Question Scheme Marks
2(a) sy g 1
1+4x° )P =1+— + M1
(1+ax') =142 )
1 1 _
(1+4x°) = +3( ) M1
2
=l+ix3+ or Al
3
1
(1+4x°p =1+ —x' Al
“4)
b 3
®) 1+4x3=1+4x(%] =ﬂ or M1
4(1Y
{/3_1z3x(1+—(—} -2 dmi1
313
6869
=— Al
2187
3)
(7 marks)
Notes:
%‘:ﬁitég? Scheme Marks
1(a) 3
(8—3x)'3=1(1—x BI
3\ 3 —i(-1-) ’ -2)( 3 )
T U (R Pl (R 4 BN VY
8 g 21 8
(8—3,\f)3:—+L +Lx3+_ Al Al
2 16 64 1536
4)
R I 2 A 2 A ) - 1 B
2716 64 1536\3) " 5184 VO M1
:& or l@ Al
2851 2851
(2)
Total 6




%ﬁiﬁ? Scheme Marks
1(a) -3
(8—3x) :‘{1_3 ] BI
2
3 —1(=1 SRR ¥ G B 3
-3¢ =1+(-1) AN (- )—gx + -1 )—3x +.. | Ml
8 8 2! 8 3! 8
(8—3):)_;:—+Lx+L U Al Al
2 16 64 1536
“4)
(b) o) 12y 7 (2 2851 5
2851
—F— |+ —=|Z| =T o mE = Yo = 2| =
2 16(3] 64(3] 1536{3] 5184 = V6 [5134] Ml
L o184 or 1& Al
2851 2851
2)
Total 6
%:ﬁ;t;gf Scheme Marks
2(a) =
4 orLlorl Bl
42
. 1
21 5x) 2
(4—5.‘{) =§(1_T)
1 « 3
= 1+ _lx_s_x +#X _S_xz+
=.. > 2 X 2 MIA1
—l+ix+ﬁx2+ Al
27160 2567
@
2eke _ o 1,575,
a3y -(2+kx)[2+16x+256x +J
10 £ 3 13
b i =.Eg —+=-=— =——
(b) Compares x terms leading to & E.g 16+2 wﬁk 20 M1 Al
(2)
: etome Egme IS S B4
(c) Compares X termsleadlngtom—...E.g.m-128+16x 20 = ™=Ta3 MI Al
(2)
(8 marks)
!
Alt (a) 4 or— |B1
1 1 1 3 _lx_3 i 2
2 2 z 2 24° MIA1
(4-5x) =4 +[_EJ4 (-5x)+T4 (-5x)
1 5 75 4
=—4— _— Al
2716  Tase " *
G




Question Scheme Marks
1 (1—4x)‘:1i_3,x4xi_3;_4(._. )+ 3x_64x 2.2+ M1
I 00 S o, S 3"_64" S AP Ad
=1+12x+96x" +640x° +... AlAl
4)
(4 marks)
Question
NunfBer Scheme Marks
5x+10 A B
= + —> Value for Aor B
1(a) (]_x)(2+3x) 1-x  2+3x M1
One correct value, either A=3 or B=4 Al
3 4
—_ Al
Correct PF form 1—x+2+3x
3)
A - 2
(b)) m=A(1—x) =A[1+x+x”+...J B1
-1 2 2
B 3x| _|B 3x  (-1X-2)( 3% ._B|, 3x 9x )
{5}{]+?] _{3}[I+(I)?+ 5 (7] +} 2[ 5 & | |[M1; AR
" 4| 3x o
f(x)= 3x[l+x+x +...J+ 3 ]_7+T M1
=5+§x2+... Al
(5)
i 2
(b)(ii) |x‘<§ B1
(1)
(9 marks)
%‘:;SEZ? Scheme Marks
1(a) -3
(8—3x) =l{1—§xJ ’ Bl
2 8
1
=3 _1l(=1_q (=1 1)(=L=2 3
l—gx =1+(-4) —§x+ (- )—Ex + (31 )—éx +.. |Ml
8 21 8 31 8
1 1 | 7
8-3x)5 =+ —x+—x" +——x +..
(8=3x) 5 =S+ e+ X + ez ¥ ALAl
4)
(b) Io1(2) 12y 7 (2) 2851 -
2851
—— | S| S| 2| . == e = 222 =
2 16(3] 64{3} 1536{3] 5181 = V6 (5184} Ml
5184 42333 Al
2851 2851
(2)
Total 6




Question Sehbme Marks
Number
_l 1
2 -
4(a) 1 =[4—x2) =42(1— ) Bl
4-x'
' )L B
{1—1;;2]’_1{_1}(_13]+ 2 X2 (_l;] X 272 T2 (_L;J M1, Al
4 2 )| 4 2 4 31 4
! —l+ix2+ix4+ix
4 216 256 2048 Al, Al
&)
® ] Jx[<2 Bl
(1)
(c) Substitutes an appropriate value of x in both sides with LHS in terms of \/5 M1
. 2048 3543
E.g. with x =1 ﬁ—m t 5548 Al
(2)

(8 marks)




