Pure Mathematics
Answers - Revision — Binomial Expansions (Year 13)
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(4)_% or + outside brackets
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Expands (1+%# 07 to give a
simplified or an un-simplified
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A correct simplified or an un-
simplified [ _......... | expansion
with candidate’s followed
through (**x)
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lenore subsequent working

Writing (x+8) multiplied by
candidate’s part (a)
expansion.

Multiply out brackets to find
a constant term, two x terms

and two x° terms.
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(@) | 27 +32x+16 = AGx+2)(1—-x) + B(1—-x) + C(3x +2)° Forming this identity | M1
Substitutes either x =—2 or
x=-1, 12—%+]6 :G)B . 9_30 :(%)B — B—4 x =1 into their identity or Wi
equates 3 terms or substitutes
m values to write down three
x=1, 27+32+16 =25C = 75=25C= (C=3 . .
simultaneous equations.
Both =4 and C =3 | Al
(Note the Al is dependent
on both method marks in
this part.)
5 27=-34+49C = 27=-34+27 = 0= -34
Equate x™: — 4=0 Compares coefficients or
substitutes in a third x-value B1
x=0. 16 =24+ B +4C o;usessmnﬂt'zmei:us
equations to show 4 =0.
= 16=24+4+12=0=24 = 4=0
(4)
4 3
(b) | f(x) = T+
(3x+2) (1-x)
_ 2 Al Moving powers to top on any
= 40x+2)7 + 31-%) one of the two expressions i
- 4[2{1+ %x]_2]+ 3(1-x)7
= 11 +%.r)_2 +3(1-0"
_ Either 1 £(-2)(3) or
e (=2(=3), 5e0 : -
— 1{1 +(- 2;.(%:)#@(%- + } 1 2(=1)(—x) from either first | 41 .
21 or second expansions
respectively
Ignormg 1 and 3, any one
LEDED s correct{ ... } expansion AT
+ 341 +(_D(_x)‘+T(_x) +..
) Both { .......... } correct. | A1
={1-3x+ 357+ J+3{1ex+ 27+ ]
=4+0x:+3x° 4+(0x); 2x° | A1; A1
(6)
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() Actual = f(0.2) =M Attempt to find the
(6.76)(0.8) actual value of f{0.2)
23.48 2935 or seeing awrt 4.3 and believing
= Sa0g ~ 1AM = ——= it is candidate’s actual £(0.2).
Or Candidates can also attempt to mi
4 3 find the actual value by using
Actual = f(0.2) = 5+ A B C
(3(0.2)+2)*  (1-02) + _+
4 1035 (Bx+2) (B3x+2)y (1-x)
= — +375 = 4341715976... = = i 1
576 + 676 with their 4, B and C.
Estimate = f(0.2) = 4+ 3(0.2)° Attempt to find an estimate for e
— 44+4039= 439 (0.2) using their answer to (b) | M1
Yeage error = |4.39-4.341715976.. 100 |their estimate - actual] |
4341715976... | actual |
=1.112095408... = 1.1%(2sf) 1.1% | A1 cao
(4)
6.
(a) A=2 Bl
2x7+5x-10=4(x-1)(x+2)+B(x+2)+C(x-1)
x—1 -3=3B = B=-1 M1 Al
x—>-2 -12=-3C = C=4 Al (4)
7 -1
2x"+5x-10 -
(b) L _24(1-x) 1+2(1+f) M1
(x—=1)(x+2) 2
(1-x)" =l+x+x’+ .. Bl
X\’ x x
[1+—] =1-—+—+ .. Bl
2 2 4
2x7 +5x-10 1'] )
— = (2+1+2)+ (1) x+ [ 1+ — [ X+ .. M1
{x - 1){;{ + 2) ( ) { ] ( 2
=5+ .. fttheir A-B+3C | Al fi
3 N
= . +?x2+ Ox stated or implied | A1 Al (7
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7_ 29202 B
(a) (_ Sx) 2 (1 Ex] B1
-2 . 2 -3
3 3 —2.-3 3 —2.-3.-4 3 M1 A1
[1——x] =1+(—2)£— xJJr (— IJ + (——x] + ..
2 27) 12 |2 1.2.3 2"
77 77
=1+3x+—x + x4+
4 2
L 1 3 27, 27,
(2-3x) =—+—x+—x"+—x"+ .. M1 A1 (5)
4 4 16 8
o | £ (5[13 27 5 27 ]
ftlx)=(a+bx) —+—x+—x +—x" + ...
( ] ) 4 4 16 8
. 3a b
Coefficient of x: Ta+1 =0 (3a+b=0) M1
o ,  27a 3b 9 .
Coefficient of x~; v + 2 =E (9a+4b=3) Al either correct M1 AT
Leading to a=-1. b=3 M1 A1 (5)
. - 3. 27a 27b 27 27
(c) | Coefficient of x” is + z—x{—1]+—:<3 M1 Alft
8 16 8
27
== cao | Al (3)
16
8.
(‘I+%}_2
(i) . . M1 Clear indication of method of = 3 terms
=1+(-2J5)+ F2) +232)
=1-x B1 First two terms, not dependent on M1
+ %Xz —%XS Al For both third and fourth terms
(2+x)? :%(ﬂleir exp of{1+m;}_2] mult out |VB1 Correct: ——%x +%x2 3 :
x|<2or —2<x<2 (butnot‘%x|<1) B1
(i) If (i) is @+ bx+cx” +dx> evaluate b+d | M1
-2 (.3;3) VA1 Follow-through from b+ d
7
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i 1-4ax+.. Bl
_ _ _ (— 47
—+ > [ax}z or -5 a’x? or ax? M1 Do not accept ‘unless 10 also appears
12 1.2 1.2 2 )
+10a’x? Al 3
(ii) ft (their cf x) + b(their const cf) =1 VB1 Expect b—4a =1
ft. (their of x*) + b(their cf x) =2 VB1 Expect 10a” —4ab = -2
Attempt to eliminate *5” and produce equation in “a’|M1 Or eliminate “a” and produce equation in °5’°
Produce 6a’ +4a =2 AEF Al Or 6b° +4b=42 AEF
a =% and b= % only Al 5 | Made clear to be only (final) answer

10.

1 1 1 . .
(i) (I—Jc}2 =l—;x—gx2 1gnoring X etc

1
(1+x)7 =1—%x+%x2 ignoring x° etc

1 ) :
Product = 1—,\’+Ejr2 1gnorng x> etc

B2 SR Allow Bl forl—%xhbrl, k:—% or 0

B2 SR Allow Bl for l—%x+kx2, k;e% or 0

e
5 5

(ii) ||— or — seen
Vo 3

37 2 1[2“2

—  or l-——- —| — SEEN
49 7 2\7)

J5 037 111
N5 37 5.1

3 49 49

AG

AG: with (at least) 1 intermediate step (cf xz)
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