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1 e x
= or8l=——
9 (3%)

[

or 81=

M1 replacing 81 with 3* or 9** with (3%)** (or 3%
or replacing 81 with 92 or 3* with (9%°)
(in an equation)

eg 4+ 6x=xor4d=x-2(3x) oe

M1  acorrect equation using powers

oe, dep on at least M1

Total 3 marks

n=>5y—1 Al Dep on M2 (accept Sy —1)
3 (a) 2% " 2 M1 for a correct expression in powers of 2 that is
XL 1
equivalent to 2¥ eg 22 x 2*
oreg?2 x (24?2 =(2%)? or 2°=2% 1

~ . 4
or for showing «/2_: 22 and 16=2
or for writing the equation in powers of 2
eg2 x (22 =29 or 2°=2%

Working required 9 Al or45or4Y: dependent on M1
2
(b) 1 2 M1 For (117%)° written as 117° in the equation or
11* (117%)5 = 1173 shown in working
or or a correct equation with indices only
-30-4=nor-30=n+4oe (no marks for 3.914....x 1073%)
Working required —34 Al dep on M1 (as we have asked for working)

Total 4 marks

[3%]

[F%]

4H?y? .25
or 1.3x7)" oe NB: Must see 4 and 3

4 s
Aceept =X )" Oof —

J )
1 1

1 1
and not 162 or 92 orl6 2 or 9 ? (allow use of 1.3[33..])

If not B3 then B2 for 2 of:

correct fraction (%W 1.3 )(allow use of 1.3[33..]) or

2 . ,
x term correct (l' on denominator or x 2 on munel‘ator) or

5 . .
v term correct ()7 on numerator or v~ on denominator)

If not B2 then B1 for 1 of :

correct fraction or x term correct or y term correct

or

for one of

applying negative power to at least 3 out of 4 of 9, x* 16, v'%or
applying square root to at least 3 out of 4 of 9, x*, 16, y1°

I
10 -4 —x N2
eg at least 3 of the 4 parts of 16"4 or 16.\'10 or 2 or 3.\'5 oe
9x 9y~ 1o 4y
16

Total 3 marks
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5 (a) . 6 3 M1  acorrect first stage.
eg ()" x3(27)° or () x(4)* or 47 x4?
or 2%0r 2* seen
or 2°x16 or 64 x4 or 8 x 42 or 8 x L6 or 64 x 16
. 1 _ M1  dep on lst M mark.
2°%(2)3 or 1024  or 322 or 4°
or 2°x<2*
210 Al dependent on first M1
isw if 2!° seen but then 10 given as
answer.
b 4 / V4 \ 4 Ml . 1 o
®) (n? :)% or 0.0625 oe co ”% :( 1y for sight ofﬁoe. even if raised to
A an incorrect power.
or for algebraic approach, separating
out the 4, or 5 or —1 in the power
3 E M2  for a correct expression for »
(n=) 16* or00625*ce |eg(n=) |- ‘ (M1 for one correct algebraic stage
(n=) 2 or 048576 oe < 1
egn’=—)
5 2
or !
B
0.0625*
32 Al
Total 7 marks
(@ =)2*)" or 2 ML for writing 4 as (22)" or 2 or
(4" =)2* oeeg 2F+2¥ =2 for writing each term in terms of 4 ie
or Lk L
2"=4%2 and 2" =47
1
o ik 12— L el B 4}v If these things are seen in working, award
=4 and 2" =47 oceg - =4 this mark even if followed by incorrect
working — if not a choice of methods
k=2n Al allow 252"
Total 2 marks
(a) 4 1 Bl
3
216 or 2.16 or 10'% or 10" or & x10%3 3 M1  or for digits 216
216x10™° oe or or 2.16 = 10" where n # 122 Ml
2.16x10'% Al
Total 3 marks
2 /
2% =2 or4x=5or —i\-:l oe - Ml
Correct answer scores fitll marks (unless from obviouss 5 Al 5
) . —= oe allow eg —
incorrect working) 4 4
Total 2 marks
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10 23 and 5 M1 for writing 16" and 8 as a power
2% or (2% of 2 (or all as powers of 4.8 or
16)
n=x2+4x+ 3 oeor Al for writing » in terms of x
Y+4x+3-n=0 correct expression implies first
Ml
(n :)(XJFZ)? 22 oeor M1l fora conj'ect first step in ‘
completing the square or using
(x=)-2%+n+1 the quadratic formula correctly
4+ £ dx1x(3-n) 1t their 3 term quadratic
(x=) oe
2
(x=)-2+ Jan+loeor Al for con‘e?tly rearranging to ‘make
. x the subject (must be positive
—4+ 4 —4x1x(3-n) square root)
x=) oe
) 2
Correct answer scores full marks (unless from (x=)-2+fn+1 Al must be positive square root
obvious incorrect working) andn >3 Accept (x =) [n+1-20eand
3<n
Accept
4+ J4 —4x1x(3-n)
(x=) oe
2
andn>3o0r3<n
Total 5 marks
10 N L, 1e 1, 1la 5 M1 for all as powers of 4 or 8 or 16
ALT 42,42 47 (88 164, 16*
2 R 3
and 4?2 and &3 and 164
n=x>+4x+3oeor Al for writing » in terms of x
P+dx+3-n=0 correct expression implies first
M1
(n=)(x+ 2)3 a2 oe or M1 fora correct first step i .
completing the square or using
(r=)-2£n+1 the quadratic formula correctly
4 [T —ax1x(3 ) ft their 3 term quadratic
(x=) oe
) 2
(x=)—2+x [n+10e or Al for Con‘equ rearranging to _make
. x the subject (must be positive
A -4 (3-n) square root)
x=) oe
) 2
Correct answer scores full marks (unless from (x=)-2+fn+1 Al must be positive square root
obvious incorrect working) and n >3 Accept (.\‘ =) fni+1-20eand
3<n
Accept
A4 (4 —Ax1x(3-n)
x=) oe
2
andn>3o0r3<n
Total 5 marks
1 m’k" 2 B2 oe for all 3 correct eg 125 m k" or
1 s
125 ks
125
Accepta =9, b=15and ¢ =125

mfk?

BI1 for a quotient in the form of

a product in the form»'m”k? where 2
from p or ¢ or r are correct
9,15

m 'k
eg ———or 125m’k"
25

&
15

9
m _
Allow m’k" or —or 125 'm’or —or
125 125

12574 so long as not added to any other
terms

Accept two from a=9orb=15or
c=125

915
vm' k .
Accept y1257'm’k* or T where y is

constant

Total 2 marks
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12 (a) L 3 30| Ml L 3
V2=22or 8 =2 or 162 =2° for one of v/2 =22 or § =2° or 162 =2°
Ml forall of
1 3
2 =22 and 8 =2° and 162 =2°
1
OR 22:2°
Working required -2.5 Al oe, dep on M1
(b) | 0.04 x 4.5 %107 0e 3 Ml
4% 1072 x 4.5 < 10P7 (= 18 x 10'%) Ml
or 0.18 x 10'*7 oe
Correct answer scores _full marks (unless from 1.8 x 10%¢ Al
obvious incorrect working) SCBI1 for 18x10"° =1.8x10""
or 18x10"7 =1.8x10"*
Total 6 marks
13 (a) 8’ 2 | B2 fora fully correct answer. if not B2,
then B1 for 8 or ¢ as part of a product in answer, or final
line of working
(b) 1000x° | 2 | B2 fora fully comrect answer.
(B1 for final answer or final line of working with: 1000 or
1
x* as part of a product or (10x)* or ——
b b (0 1000x°
(c) -2y 4 2y-1 3 | M1l For clear intention to multiply all terms by 30 (or 3 x 5 x 2)
eg30x — = 30x——-30x— oe or X . o n . .
3 5 2 or a multiple of 30 oe in an equation
101-2yv) 6x4 1522y-1) or to express all terms over 30 (or 3 x 5 x 2) or a multiple
eg 30 —= ET %'0 oe or of 30 oe in an equation
5. PR or
eg 112'1 _2x4 _3@ry-D oe or writing RHS over 10 or a multiple of 10 or ‘cross
2 10 10 multiplying’ in an equation
eg 10(1-2y) =3x2x4-3x5(2y—1) oe or or .
_ bringing terms in y on LHS side and leaving — on RHS and
oo 100204152y ) _ 4 5
€ 30 "5 writing terms on LHS over 6 or a multiple of 6 in an
equation
M1—"2 2, .
M+M :i_ oe (as above) .
6 6 S [if expanded numerators, allow one error]
eg 10-20v=24-30y + 15 0eeg 10y=29 or M1 (ft if only one error)
50— 100y + 150y — 75 =120 oe or Expanding brackets and multiplying by denonunator with
10-20y +30v—15=24 0e no more than one error in total
2-4y+6y—-3=48
Working require 2. . 29
orking required 9 Al oees 22 or 22 dep on M2
10 10
Total 7 marks




