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Activity 2 Mark scheme

Question
Number Scheme Marks
3.0 | (x—4)"22x-9=>x—10x+25...0 M1
= (x=5)"..0 Al

Explains that "square numbers are greater than or equal to zero" hence (as

*
xeR), = (x-4)>2x-9 * Al
3
(ii) | Shows that it is not true for a value of n
Eg. When n=3, 2"+1=8+1=9 x Not prime B1
(1)
(4 marks)

Notes

(1) A proof starting with the given statement
M1  Attempts to expand (x— 4)2 and work from form (x— 4]2 ...2x—9to0 form a 3TQ on one side of
an equation or an inequality
Al Achieves both x* —10x+25 and (x— 5)2 . Allow (x-— 5)2 written as (x— 5)(:’6 - 5]
Al* For a correct proof. Eg
"square numbers are greater than or equal to zero", hence (as x€R), (x - 5)2 =0

= (x-4)'=2x-9

This requires (1) Correct algebra throughout. (2) a correct explanation concerning square
numbers and (3) a reference back to the original statement

Answers via &* —4ac are unlikely to be correct. Whilst it is true that there is only one root and
therefore it touches the x-axis, it does not show that it is always positive. The explanation could

. 2 . . . . .
involve a sketeh of y =(x—5)" but it must be accurate with a minimum on the +ve x axis with

some statement alluding to why this shows (x— 5)2 =0

Approaches via odd and even numbers will usually not score anything. They would need to proceed
using the main scheme via (2m —4)2 =4m—9 and (Zm—1- 4]2 =2(2m-1)-9

Alt to (1) via contradiction
Proof by contradiction is acceptable and marks in a similar way

M1  For setting up the contradiction
‘Assume that there is an x such that (Jc—-’l)2 <2x-9=x"-10x+25..0
Al =(x-5)..0 or (x—5)(x—5)..0
Al1* This is not true as square numbers are always greater than or equal to 0,
hence (x— 4)2 =2x-9
Alt to part (i) States (x— 5]2 =0
=x1—10x+25>0
=x’ —8x-1622x-9
=(x—4) >2x-9
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M1  States (x-— 5]2 =0 and attempts to expand. There is no explanation required here

Al Rearranges to reach X —8x—16 =2x-9

Al*  Reaches the given answer (x —4]2 = 2x—9 with no errors

(n ) ..................................................................................................................................................................
Bl Shows that it is not true for a value of n

This requires a calculation (and value found) with a minimal statement that it is not true
Eg. ‘2° +1=65 which is not prime’ or * 2° +1=33 %’

Condone sloppily expressed proofs. Eg. © 2" +1= = - 43 which 1s not prime’
Condone implied proofs where candidates write 2° +1= 33 which has a factor of 11
If there are lots of calculations mark positively.

Only one value is required to be found (with the relevant statement) to score the Bl
The calculation cannot be incorrect. Eg. 2° +1=10 which is not prime
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Question . .
Number Please read notes for 8(i) before looking at scheme Marks
8.) |8 =6=2x+l=log 6 M1 | 2% g
log. 6
= 2x+1=—2 Al | =>(6x+3)log,2=log, 6 M1 Al
log, 8 2 2
3
:,2x+1=% M1 :>[6x+3)=10g23+10g23 M1
log.3 1 log.3 1
_ 05 1 it B
=x= G 3 Al =X G 3 Al
(C)]
(ii) log, (7-2y)=2log, (v+1)-1 2log, (y+1)—log (7-2y)=
logs{7—2}']=logs[y+1)2—1 log, (_‘p,‘+1)2 —log_(7-2y)=1 M1
2 ]H—l):
log (7-2y)=log (yv+1) —log_ 5 it ‘('7=1 dM1
‘-S{ -') -5(-' ] =5 Og,(-f_zy)
_(}-‘+l) (J""'l) _= Al
(7-2y)="= (7-2») - ‘
¥ +12y-34=0=y= Y +12y-34=0=y= ddM1
y=—6++/70 oe only Al
(%)
(9 marks)

Notes

There are many different ways to attempt this but essentially can be marked in a similar way.
If index work is used marks are not scored until the log work is seen

Ix+ x 2x 3
Egl: 8 =6=8 x8=6=8 ==

3 log,
M1 is scored for 2x =log_— and then 15T Al for 2x=——2
54 log,

but BOTH of these marks would be scored for 2xlog, 8 =1log, %

IST

00 [ | s

274 M1 would then be awarded for log, % =log, 3—log, 4which may be implied by log, 32

Two more examples where the candidate initially uses index work.

4 (24 2x+l T 3
S_x—1=6:>23|\1. 1|=6 g —6—>64 :H
o . 3.
3(2x+1)=log,6 is M1 Al :;>_7(=logI5~1I 1s M1
as it 1s a correct linear equation in x But = xlog, 64= logzt—: is M1 Al
mvolving a log 2 term
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Question . .

Number Please read notes for 8(i) before looking at scheme Marks
(i1)

M1  Attempts a correct log law. This may include

dM1

Al
ddM 1

144
Al

2log, (y+1) > log (y+1)°  1-log.5

You may award this following incorrect work. Eg

2(yv+1
1=2log, (y+1)—log,(7-2y)=1=log 2(y+1)—log, (7-2y)=1=log, (_}L‘;
5 5(7-2y
Uses two correct log laws. It may not be awarded following errors (see above)
2 2
(¥y+1) (y+1)

It is awarded for 2log, (y+1)—1=log, = 2log; (}-‘+l)—logj(?—2}’)=logiﬁ
5 E- —2y

1+log, (7-2y)=log,5(7-2y) or 2log (y+1)—1=log (y+ 1")2 —log. 5

A correct equation in y' not involving logs

A correct attempt at finding at least one value of y from a 3TQ in y

All previous M's must have been awarded. It can be awarded for decimal answer(s), 2.4 and —

v =—6++/70 or exact equivalent only.
It cannot be the decimal equivalent but award if the candidate chooses 2.4 following the exact
answer. If y=—6+4f70 then the final A mark is withheld

Special case:
Candidates who write
2 ] o r+1 : r+1 2
log, (y+1)' ~log, (7-2y)=1 = 22D ) (r+) _,
: : ’ log. (7-2y) (7-2y)
can score M1 dMO A0 ddM1 Al if they find the correct answer.

Int GCSE Question 5
5 -G 5E 0 § [ ML T for
15 <3 (=43 or ML 3

‘15" % 5 (=75)

—=120 =45 or
3 (

%xl:ﬂ@ 75) ce

M +3=150r M1
457+ 3«2 (=30
imer 1B ey 3 M1
T5T E (=48 or ‘75" = E{= 7
Ez M1 for a complete method
9
(45 =3 =+ (T = —Joe or
274030 or )
(75" =481+ (457 - "157)
57 Al

Total 6 marks



