Q3.

Q4.

Question| Answer |Mark Mark scheme Additional guidance

(a) 8170 B2 |cao

(Bl | for two of 81. x*, 3**)

(b) |37 —10x—24| M1 | for method to find the product of any two Note gm_t, for example :
linear expressions (3 out of 4 —x = 10 eXpansion o
terms cotrect or 4 correct terms 1gnoring signs), (x + 2)(x — 3) 1s regarded
egx’+2x—3x—G6orx’+2x+4x+8orx’+4x—3xr— 12| as 3 correct terms.

M1 | for a complete method to find all terms, First product must be
at least half of which are correct quadratic with at least 3
(fi their first product), terms but need not be
eg X+ 4x'+ 2x' — 3’ + Br — 6x — 12x— 24 simplified or may be
simphified incorrectly
Al |cao
Question Answer Mark Mark scheme Additional guidance
(@) | 2 +x* | Ml for a method to find the product of two Note that (eg) —x — G 1in
—7x—6 linear expressions eg 3 correct terms out of | expansion of
4 terms or 4 terms ignoring signs {x — 2)(2x + 3) 1s to be regarded
as 3 correct terms.
M1 for a complete method to obtain all terms, First product must be quadratic
half of which are comrect but need not be simplified or
(ft their first product) eg 2x® — x? — 6x + | may be simplified mcorrectly
2x—x—6
Al cao
(b) -5 M1 for beginming to combine indices eg 4+n or
N
Al cao
ic) 1.27and | M1 for substitution into the formula Condone one sign error in the
—0.472 substitution
Accept —4 or (—4)*
C e b T 7
Ml for sitmplifymg to the fonn% eg %
or 1.27t01.28
or —0.48 to —0.47
Al for 1270 128 and —0 48 to —0.47




Q5.

Q6.

Q7.

Q8.

{a) 300 Bl | for correct use of indices rules.
e.g. sight of 3 from ¥27x3 or sight of 10
Bl | for 300.3x10" oe
(b) 25 M1 | shows understanding of notation by working out one step.
g e g reciprocal or cube root (to both numbers).
Al | oe

(1)
(i1)

200 Bl cao

5.

6 Bl For5.6(2..)

0.4

0.58¢

Bl For0.4oe

Bl for3.48207....0r17.34 or
0.200811...
Bl for0.585t0 0.53864

25

Bl cao




Q9.

(a) 37 M1 | for a first step using a rule of indices.
ep 3¥x3=3" (=139

or

LI 352(= 33)

P Ty P (= 32]

Al cao
(b) 1 Bl cao
(© 1 BE | % S keeniat .o
9 9
Q1l0.
" == .. = for a correct first 5, laws of mdices to
simplify

eg P oar 3" Zoar3" or 372

OR. for using exact values, eg. 2187 x §(= 243) or

2187 =27 (=81)
1

1
27%9 (= ﬁ)

Al cao

or

Q11.



Question | Answer | Mark Mark scheme Additional guidance
16
ML | for working with square root or with
1
. o e
reciprocal i | 5— 1
\ 8)
L
[ 9 ]3 1 1
eg | — | or or — o1
L 49 g E y 49 3
? | i |
[ 7 ]‘1 3
3 7
M1 | for a full method to simplify the numerator
3 14
eg —x—I(=2)
B =X (
. 3 14 May be seen at any time during the
M1 | forshowing =27 as < 8, eg ?x?x 8 cullitns
or for 2' =27 (=2%
or for correctly reducing the expression
to a single calculation,
336 112
eg — of — or 2+ —
21 7 8
Al | cao Award 0 marks for a
correct answer with no
supportive working
Q1l2.
Question Answer Mark Mark scheme Additional guidance
286 M1 | for the start of a method of simplification,

Al |cao

eg 2—5+E [:: 23) or 2—5}(2 [:: 2-10) or 28}(2 [:: 215)

SC B1 for answer of 64 or 82 or 4% if MO scored.

Q13.




81

Al

| for g the :: rt 8=2and

the cube root of 27 =3

or an mtention to find the cube root
and raise to power 4

a2 = (=2

Q14.

Q15.

®)

5 M1 for &

3
£l

5
M1 for correctly evaluating 8° or @

Al cao

o a‘ﬁ}sm 25 or Y% or 32768

or 9= {uﬁ)jm 3% or /9" or 729

.eg 32 or 27 seen

@ |
(i)

k)

Bl o

Bl o

M1 | fora correct first step using a rule of indices,
e 2t 4(=P)ar 253 (= R or 2-3(= 2

or for 2x2=2x2=2%2 or 64

Al for 2¢

Apcepln=06




Q1le.

Q17.

Q18.

-

M1

M1

Al

3 ) - =F
for 217 = (27 ) or For 277 o Y729 or (-11-] =

for a full method eg <37 + -2
I 1 By
of for correctly evaluating 2?101'[?] eg 9 or 8 seen

can

oL

P1

P1

Al

for 2 =2 T or 20 =27 or x=n—% 08 Or ¥
= _oe
or for (27 =) > x{\.ﬁ}}
'.{IE

e AT 15

for 27 =2 *ferx+y=n—-—+Zoeor
3 2

11 1
—=n—— oe
2 3
oe eg »

6

4

= |

(b)

10

Dﬂ||—l

I 1
M1 | for 257 25 or 87 =2
Al | cac
M1

SERNEN s

1
Al | for — oe

8

SCBI1 for answer of 8 1f M0 scored

32'}'68

Accept 252 =—5 for M1

only

1




Q19.

Question Answer Mark | Mark scheme Additional suidance
(a) 14x%4 B2 cao
(B1 for _correct simplification o_f two terms Where a, x*. V¥ can be
ac Yo or 1431 or 14y where a# 14, made up of two products
b5, c#46) Condone inclusion of
multiplication signs for B1
4 B1
®) " form® or —
-
Q20.
Question Answer Mark Mark scheme Additional guidance
3 e P1 for a first step to converting fo a common | g~ _ 3-1 (or &) oe or 275 =
4 base with one correct conversion. eg. . 3
9 := 31orLor275=3% oe 3+ oe seen alone gets the P1
3
a
Pl (dep) for 371 = 32 +3"" ge
Al cao

Q21.




Question | Answer | Mark Mark scheme Additional guidance
(a) 8 Mi for showing the 4th root of 16 as 2 and the 4th
27 root of 81 as3
8 s H ,
or — (n#27or — (n#8)
il 27
or an intention to find the 4th root and cube,
3
s (1&)3 (a 16)
eg. —] or — | oe
= 81 81
Al cao
b 0 M1 wa = _
® for wniting L 372, 93 =325, e 30535
9 3
powers of 3,
with at least 2 correct
i 1 1
or for workang out — * 9-,-‘37* — =1
5 3
Al cao
Q22.
[Question | Answer | Mark Mark scheme Additional guidance
(a) o Bl cao
(b) 40— 10x M1 for method to expand one bracket or collect like terms.
egdx+4=x3(=4x+12)
or 7#4—7x2x (=28 - 14x)
or 4 % x— 7 * 2x (= 4x— 14x) and
4x3+7x4(=12+28)
Al oe
() |3x2(5x+3)| M1 | for 3(5x° +x%) or x(15x% + 3xy) or
3x( 52 + 1) or x(15x + 3y) or Where g = 1and b = 1
3 (ax + By)
Al cao

Q23.




(a) mé Bl cap

(b) x13 B1 cao

(c) 4pf + B2 for 4p% + 12p*

12
(Bl | for expanding the bracket to get p° + 3p? or
47 or 12p%)
Q24.
Question | Answer | Mark Mark scheme Additional guidance

377 M1 for full evaluation of numerator or denominator

Q25.

with at least 2 of 3 terms correct in a product. eg
361‘“’_1;5 or lf’_a"}"'

g fx fix’ )
or full evaluation of —— or 2
3ty 4xy

with at least

2 of 3 terms correct in a product, eg 2%~ or
1508

for correct evaluation of numerator and
denominator,

eg 36x'9% and 12254

of for full evaluation of numerator and
denominator with no more than one error and a
final answer of the form ax®* with two of a, » and
¢ correct

. 6y’ 6y
or for correct evaluation of —— and —— eg
Xy 4
2%y and 1.5x4%
: 6’y 6x'y .
or for full evaluation of —-— and — Wwith no
3xTy 4xy

more than one errof and a final answer of the form

ar!'.\” with two of a. & and ¢ correct

for 37y oe

Accepta=3.b=T7.c=2




(a) n Bl cao
(b) cd M1 for partial simplification. eg ¢ or d° May be seen as sumphfication in
original fraction
Al for cd? Accept ctd?
(c) 14 | M1 o 14 Must see carried out correctly. 1e at least
x>? for 5x > 14 m5x=l4ormtmalvalue=?oe Sx>7 % 2 not just intention seen.
Allow other signs for this mark.
Al 14 4
X>—orx>2— orx=28
5 5
Q26.

Q27.

(@)

(b)

10 &0

Teason

M1

M1

Al

Cl

for a correct first step using one of the rules of indices,
eg. 10" x 10 = 10" or 10 = 10" = 10" or 10°% = 107 = 10"
or Y10%80= 10" or /10750 = 10" or V1070 = 10"

lum
iplzo

for correct use of rules of indices leading as far as v 102" or

for correct reasoning

Acceptable examples
eg should do 50 = 2 (not 50°)
because (12%9) = 1219°
because when you have a power mside and outside
the bracket you times them because (a?)° = a®® (not a®®)

Not acceptable examples
because you need to multiply everything in the brackets by 2
because he should have squared 12 as well
wou add the powers instead of nmesing




49,2 P1

Al

forsettingup6+n=3 oear 7" = a oe or

one correct answer

cao

Accept the figures written as a

complete statement eg {4';1'1-"' }%

Q28.
145 for converting to a conunon base with at least one
P1 correct CONVErsion,
ez (16=) 2 or (8=)2°
Pl (dep) for correct use of index laws to derive an
ni:q].J.aI;:iq::-n._hni:g,4-:»:%+Jr=3>-<E oe
Al | for 1.45 oe (accept 2149
OR
Pl for a process to find the value of 2% _eg 8% + 165 =
A2
273
for 1.45 oe (accept 2'%)
Q209.

625

M1 for 3* or 5* or 3™ or 0.27°
Al1625

Q30.



Bl |

cao

(b) 3 Bl cao

(c) 1 Bl |oe
16

(d) 3 Bl cao

Q31.
| a) I U' ' .. ] accept =10
(b) 25 ML | for (Y125) or ¥125 = 5 or 1257 = 15625
or V1252
Al cao
Q32.

(a) 6
(b) 5
(© Shown

B1

B1

M1

C1

cao
cao

for writing 100° or 1000° as a power of 10 (=10% or 10°%)
or 103

or 100 =107 and 1000 = 1(¢

for complete chain of reasoning leading to conclusion

Q33.




Question Working Answer | Mark Notes
1 cao
16
Q34.
Question Working Answer Mark Notes
(a) | M1 | for showing a method using either
9 reciprocal or square root e.g. ! or9seen
n
Al 1 :
cao Accept i—) or 0.1 recurring
M1 | for showing cube root of 64 as 4 and the
cube root of 125 as 5
i or o (m=25)or = (n#16) oran
(b) 25 " 25
intention to find the cube root and square.
Al cao Accept 0.64
Q35.
Question Answer | Mark Mark scheme Additional guidance
(a) ] Bl cao Accept =6
(k) 1 Bl cao
(c) 1 M1 for evidence of workang with a cube root
0 eg A270r Y729

Al

OR evidence of working with a reciprocal

e l or L]S
® 2% T \27)

cag
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