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Indices Sheet 2 Mark Scheme

Q1.
(llllllx?;g:? Scheme Marks
1
(a) 164=2 ‘or Ll or better M1
16*
. -% ¥ 4
=1 = i +
(16 ) 5 or 0.5 (1gnore ) A
(2)
oo I . .
(b) 2x 4| =2x 4 or — or equivalent M1
XT
x(Zx 4] =2% or 16 A1l cao
(2)
4
Notes
(a) | M1 for a correct statement dealing with the 71‘- or the — power
This may be awarded if 2 1s seen or for reciprocal of their 16
sc Y is M1 A0 also 27 isM1 A0
i% 1s not penalised so M1 Al
(b) [ M1 for correct use of the power 4 on both the 2 and the x terms
Al for cancelling the x and simplifying to one of these two forms.
Correct answers with no working get full marks
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Q2.
ol i iz
Q 5 1" = ¥ 1
32=2° or 2048=2", J2=2720r 2048 =(2048)2 B1, B1
= —l—} or 5—1: or 5.5 B1
- - ]

(3]

st e ~> 43 . 9 511
1"Bl for 32=2" or 2048=2

This should be explicitly seen: 32v/2 =27 followed by P’J2=271s0K

- . 5 6\. = . x g5 o
Even writing 32x2=2" x 2(= 2 )1s OK but simply writing 32x2=2"1s NOT

! 1

- v . .

< or (2048)2 seen. This mark may be implied
eabive: o : : B s

37 Bl tfor answer as written. Needa=... 50 2< 1s B0

2™ B1 for 2

1 ( 1 | : Z
a=— ‘l or 5~ or 5.5 J with no working scores full marks.

If a = 5.5 seen then award 3/3 unless 1t 1s clear that the value follows
from totally incorrect work.
5 [

Part solutions: ¢.g. 274/2 scores the first Bl

Special case:

It V2 = 2}/3 1s not exphicitly seen. but the final answer ncludes —.

<.

e

1 1 Lo : g
a=2— ., a=4—.the second Bl 1s given by implication.
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Q3.

uestion
%umbe: Scheme Marks
8 =(2°) T )=2""D or 2 witha=60rb=9 Ml
=259 gr = 2*¥* 3 55 final answer with no emrors or (y =)6x + 9 or 3(2x + 3) Al
(2]
2 marks
Notes

M1: Uses 8=2° and multiplies powers 3(2x + 3). Does not add powers. (Just 8 = 2 or8 =2isM0 )
Al: Either 29°° or=2""% or (y=)6x+9 or3(2x+3)

Note: Examples: 2°*** scores M1A0

823 = (22)"7 =252 gets MOAO
Special case: : =2 2% without seeing as smgle power M1A0
& 2x+3
Alternative method using logs: 8% =2" = (2x +3)log8=ylog2 =y = (‘1—3)}%—8 M1
og 2
So (y=)6x+9 or3(2x +3) Al [2]
Q4.
Q.“""m_' Scheme Notes Marks
Number
(a) ' 3
2'=8=y=3 Cao (Can be implied 1.2. by 2°) Bl
(Alternative: Takes logs base 2: log, 2* =log, 8 => ylog, 2=3log, 2= y=3)
(1)
() 53 3
8=2 Replaces 8 by 2° (May be implied) Ml
4 = (2% or 2**) Replaces 4 by 2° correctly. M1
M1: Adds their powers of 2 on the lhs
and puts this equal to 3 leading to a
2372 =93 4 3r42=3=x= 1 solution for x. MiIA1
3 1 :
Al: x= 3TX= 0.3 or awrt 0.333
(4)
(b) x+l x x+1 x
Way 2 47 =4x4 Obtams 47" n terms of 4” correctly | M1
2 x4* = 8" Combines their 2 and 4" correctly M1
M1: Solves 8" = k leading to a
1t X.
4FS,=S$SX=2=‘=% soluxonf;)n MTAd
* Al: x =—or x=0.30rawrt 0.333
(5]
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Q5.

Question

Number Scheme Marks

(@) (4 =}y2 Allow y* or yx yor “y squared” il

"4* =" not required
Must be seen in part (a)

€))

(b) For attempting to solve the given
equation as a 3 term quadratic in
v or as a 3 term quadratic in 2°
8,1': -9y+1=@8y-1)(y-1)=0= y=_..| leading to a value of y or 2
or (Apply usual rules for solving the | M1

B2 -2 -1)=0=2"=_. quadratic — see general guidance)
Allow x (or any other letter)
mnstead of y for this mark e g. an

attempt to solve 8x —9x+1=0

Both correct answers of % (oe)

2%(or ¥)

Il
|

and 1 for 2% ory or their letter but | Al
not x unless 2" (or y)1s implied
later

MI: A correct attempt to find one
numerical value of x from their

2%(or y) which must have come
from a 3 term quadratic
equation. If logs are used then
x==3 x=10 they must be evaluated. MI1Al
Al:Both x=—3 and/or x=0
May be implied by e.g.

572 =l and 2°=1 and no

extra values.

6]

(5 marks)
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Q6.
Quieshion Scheme Notes Marks
Number
1= for example 3
! . %J_, s p ot asent Expresses 9 correctly as a power of 3 or
37 or (37)  or (3¥Y) or 377 x3 expresses 3’ correctly as a power of 9 or
3x41 aisadiia N 1\ 1 expresses y correctly in terms of x M1
or (3x3) or 3 x(3°)° or(9-) or 97
or y=2(3x+1) (This mark is not for just 3°=9)
=32 or y=6x+2o0ra=6b=2 Cao (isw if necessary) Al
Providing there is no incorrect work, allow sight of 6x + 2 to score both marks
Correct answer only implies both marks
Special case: 3**" only scores M1AO
| [2]
Alternative using logs
0 =3 = 10g9* =log¥
(3x+1)log9=ylog3 Use power law correctly on both sides M1
o
y=1089 3y .1
log3
y=6x+2 cao Al
2 marks
Q7.
uestion .
(T:‘]'-I-_Lunber Scheme Marks
(a) I+l . 3 Uses the addition or power law of
g i 2 w0 g T
Replaces 2 with 2 = indices on 2% or 271 E g.
or \2
Y g 3 x X _ n2x X _ dx
states 22 = 22X 2 2% =2"or (_ ] kb M1
states [x.'_’x ] =2 or 22 _ ['2.r+n:|_5 )*’ _
Cso. Complete proof that includes
explicit statements for the addition
and power law of indices on p2x+l
23l _q7.9%18_0 with no errors. The equation needs
v _17v 48 0* to be as printed including the "= 07 | Al*
=2y —ly+é= If they work backwards. they do not
need to write down the printed
answer first but must end with the
version in 2% including = 0"
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The following are examples of acceptable proofs.

22xH _ (Ex—'i].i:}j _ :_—_rx ﬁ): _ I:J'ﬁf _2,?

= 2 17(27)+8=2)7 17y +8 =0

23?2 -17y+8=0= 2{:2-"}: ~17(2")+8=0

= 2x2% —17(2%)+8=0= 22" -17(2%)+8=0

22 =2x 27 = 2x2> ~17(27)+8=0

=237 —17v+8=0

L3
- 7 { = . .
Scores M1AO as 2% = [ 2% } has not been shown explicitly

Special Case:

s . W2
22:\'—1 _ zlx(ﬂr)‘ or 21:\'—1 :1‘21 } le

With or without the multiplication signs and with no subseguent
explicit evidence of the power law scores M1AD

Example of insufficient working:

-

2:.1'—1 — 2[2\’ )_ — 2.[,_-"
scores no marks as neither rule has been shown explicitly.
2)
(b) 2y?-17y+8=0=(2y-1)(y-8)(=0) =2 y=..
or
2(27) -17(2* |+8=0=(2(27|-1){[2*|-8)(=0)=2" =
Solves the given quadratic either in terms of ¥ or in terms of 2% M1
See General Principles for solving a 3 term quadratic -
: » 17 :
Note that completing the square one.g. }°——y+4=0requires
(LY, .
|2 T Tgtd=0=v=_.
R PR | .
(y= IIT.S or (2"=)=.8 Correct values Al
MI1: Either finds one correct value
of x for their 2¥ or obtains a correct
numerical expression in terms of
| logseg for k=10
::’2“:—.8:}.\':—1.3 logik M1 AL
2 =k=x=log k or ——
e log2
Al x=—13only Must be values
of x.
4
(6 marks)
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