Mathematics

Answers: Revision Paper 6

%:z::;:l Scheme Marks
3
1. r=2.8,=17
........................... 44-3....
(a) a (1 - (ﬂ ) a (1 -3 ) a [1 - O.T:s"] Substituting » =101‘0.?5 and n =4 M
Way 1 s o T o . i '
n 1-% 1-3 1-0.75 into the formula for S,
"
afl-(3) 175(1-2 15)
175 = [ 5 ) a= - ( :) =a= (m' = a=64% Correct proof | Al*
1-3 (1-(2)") (=)
________________________________________________ O N
.(a)_ a+f{—]+a[i) +a(i] a+a£—J+a(—] +f{—) M1
Way 2 4 4 4
75 75
1'—'a=1"‘3 :>a=lf_‘ =a=64% )
64 ) Correct proof | A1#
or 2.734375a=175 = a=64
................................................................................................................................ I—
( 1 ) Applying the formula for S
() 64[1—(%)) 64(1-%)  6a(1-075) ppa 3 "
Way 3 {54 = 1_% or 1-2 or 1-0.75 with » =I.n=4andaa\; 64,
—175 <0 q = 64* Obtains 175 with no errors seen and coniludis INT
_______________________________________________________________________________________________________ g_:_6_—:1__._________________
0 T
| (s, 1= 64 . = 256 s, (their a) 64 M-
®) [1_21 SO v S 3 N
............... Y ... 356|Alao |
______________ e e n e n e e e e n e mmena SRS N 2
(38
Writes down either "64"[1] or awrt 6.4 or
; 5 3 9 0 ) M1
c =T,-T,= 4= —64] = "64" = | or awrt 4.8, using a = 64 or their a
(©) D=T,-To =} 64 7| - 645 64j 4.8, using a = 64 ortl
© Acorrect expression for the difference | |
[:i.c. =(T, —Tw)) using a = 64 or their a. dM1
3 S/l R ;
=64 7 [I = 1.6018066... » =1.602 (3dp) 1.602 or —-1.602 | Al cao
................................................................................................................................ I— 1N
7




Question 1 Notes

1. (a)

(b)

()

M1
Al

M1

Al

M1

Note
Note

dM1

Note

Note

Al

Note

Special
case

Allow invisible brackets around fractions throughout all parts of this question.

There are three possible methods as described above.

Note that this is a “show that™ question with a printed answer.

In Way 1 this mark usually requires a = p/q where p and g may be unsimplified brackets from the
formula (or could be 11200/175 for example) as an intermediate step before the conclusion a = 64.
Exceptions include a = 175/4 * 256/175 1.e. multiplication by reciprocal rather than division or 175
= 175a/64 followed by the obvious a = 64 These also get Al

In “reverse” methods such as Way 3 we need a conclusion “so a = 64" or some implication that
their argument 1s reversible. Also a conclusion can be implied from a preamble, eg: “If I assume a
= 64 then find 5= 175 as given this implies a = 64 as required”

This is a show that question and there should be no loss of accuracy.

In all the methods if decimals are used there should not be rounding.

If 0.68359375 appears this is correct. If it is rounded it would not give the exact answer.
64(1—0.31640625) or 43.75 are each correct —if they are rounded then treat this as incorrect

e.g. Way 3: “43.75/0.25 =175 so a =64 1s A1” but “43/0.25 =175 so a = 64 1s A0” and

“44/0.25 =175 so a=641s AQ”

Yet another variant on Way 3: take a=64 then find the next 3 terms as 48, 36, 27 then

add 64+48+36+27 to get 175. Again need conclusion that @ = 64 or some implication that their
argument is reversible. Otherwise M1 A0

s - 64‘ or (their a found in part (a))
1-2 1-2

256 cao

Using Sum of 10 terms minus Sum of 9 terms is NOT a misread Scores MOMOAOQ
8 \9
. . 3 3
Can be implied. Writes down either 64(1] or 64(1] .
using a = 64 (or their a found in part (a)).

Ignore candidate’s labelling of terms.
9

3Y 3
64(1] = 6.407226563... and 64(1) = 4805419022 ...

This is dependent on previous M mark and can be implied. Either
M(EJ - 64(2] or 64(2) - 64[3) or awrt 6.4 — awrt 4.8, using a = 64 (or their @ from part (a))
4 4. 4 4

1% M1 and 2 M1 can be implied by the value of their
"their a found in part (a)"
40

9 10 10 9
. 3 3 3 3V, o« nd
Either 64| — | — 64| — or 64 —| —64] —| 1s 17 ML 2™ MO.
4 4 4 4

1.602 or -1.602 cao (This answer with no working is M1M1A1) But 1.6 with no working is
MOMOAO

difference= "their a found in part (a)"x— =
4

8

1 ' 1 3y
{D=—r9 ::»} D=—(64)[—] is 1M1, 2" M1
Ty 4 4

Obtains awrt 6.4, then obtains awrt 4.8 but rounds to 6 — 5 when subtracting — award M1MI1AQ




Question

Number Scheme Marks
y=8-2"'. 0, x. 4
)T 1 Blean
_________________________________________________________________________________________________________________________________ AL
Qutside brackets %xl or % BI1:
(b) (J':[s _ et )cbr.::) %xl:x{ 7.5+2("their 7" + 6 + 4)+ 0} For stucture of trapezium |
) = @{} fora | M1

candidate’s y-ordinates.

Question 2 Notes

(@)
()

B1

B1
M1

Al
Note

Special
case:

Common
error:

M1

Al

For 7 only

Forusing 1x1 or 1 or equivalent.

Requires the correct {......} bracket structure. It needs the 7.5 stated but the 0 may be omitted. The
inner bracket needs to be multiplied by 2 and to be the summation of the remaining y values in the
table with no additional values.

If the only mistake is a copying error or is to omit one value from 2nd bracket this may be regarded
as a slip and the M mark can be allowed ( An extra repeated term forfeits the M mark however
(unless it 15 0)). MO is awarded if values used in brackets are x values instead of y values

For 20.75 or fraction equivalent e.g. 203 or £

NB: Separate trapezia may be used : B1 for 0.5, M1 for 1/2 h(a + b) used 3 or 4 times Then Al
as before.

Bracketing mistake 0.5x (7.5 + 0)+ 2( their 7 + 6 + 4) scores B1 M1 A0 unless the final answer

implies that the calculation has been done correetly (then full marks can be given). An answer of
37.75 usually indicates this error.

Many candidates use %x% and score BO Then they proceed with { 7.5+2("their 7"+ 6 + 4)+ 0}

and seore M1 This usually gives 16.6 for BOM1AO
their answer to (b) — areaof triangle with base 4 and height 7.5 or alternative correct method

4 - =
. Y | . . . .
e.g. their answer to (b) — I (?.:\ - T.‘r}l‘r (Even if this leads to a negative answer) This may be
[
implied by a correct answer or by an answer where they have subtracted 15 from their answer to
part (b). Must use answer to part (b).

5.75 or fraction equivalent e.g. 5301 £




Question )
Number Scheme Marks
3. P(7.8) and 0(10.13)
_ - 2 2 2 2 Applies distance formula.
@ [ PO 7107 (-1 eryf(0- ) (a-gy R etied. | M|
{PQ} =34 \/ﬂ or Jl_"’\ﬁ Al
............................................................................................................. B A
. (xx7)yr +(y£8) =k,
3 P i M1
“-(;J‘)_ |G -8 =34 (01' [*134) ) . wherckisapositivevalue. | |
A (x=77 +(y-87=34 | Al oe
__________________________________________________________________________________________________________________________________ 121
X+ yz +14x 216y +e=10.
(b) 4y —14x—16y+79=0 where ¢ is any value <113, M
Way2 |- S i s S T S
¥ 4+ —1l4x—16y+79=0 | Al oe
.................................................................................................................................. .21
(©) - .o y_13-8 5 . L
S {Gradient of radius }= or — This must be seen or implied in part (¢). | Bl
Way 1 -7 3
. 5 ~ Using a perpendicular gradient method on their | ]
Gradient of tangent = — ;(: _:} gradienr. SO Gradient of tangent = — % Ml
. gradient of radius
y—-13=- %(x —10) ¥ —13 = (their changed gradient) (x — 10) | M1
3x+5y-95=0 o 3x+5y-95=0oec | Al |
........ )[4]
(e ; - dy Correct differentiation (or equivalent).
Way 2 2x =T +2y-8--=0 Seen or implied Bl
Substituting both x =10 and y =13into a
200-7)+203-8) ¥ o P __3 dy Ml
dx dx 5 valid differentiation to find a value for g
y—13= —%(x —-10) y — 13 = (their gradient) (x —10) | M1
3x+5y-95=0 3 +5y-95=0oec |Al |
.................................................................................................................................. I
(c) 10x +13y - 7(x+10)—8(y+13)+79=0 | BI1
Way3 | 10x+13y = 7(x +10) - 8(y +13) + 79 =0 10x +13y = 7( +10) - 8(y +13) + =0 |
.......................... where cis any value <113 | 7 |
3x+5y-95=0 3x+5y—-95=00e. | Al
................................................................................................................................. 1 141 ]
8




Question 3 Notes

(a)

®)

(c)

M1

Al

M1

B1

19 M1

2md 71

Al

Common
error

Allow for {PQ =} \((" - 1'[))2 +(8- 13)2 or for {PQ =} /3" +5° . Can be implied by answer.
Need to see +/34 . You can ignore subsequent work so 34 followed by 5.83 earns M1 Al, but
{PQ =} /3" + 5% =5.83. with no exact value for the answer given, carns M1A0. Allow

++/34 this time.

NB Some use equation of circle to find this distance Achieving J34 gets M1A1

Others find half of their i\/ﬁ . Do not isw here as it 1s an error — confusing d with diameter.
Give M1AO

Either of the correct approaches for equation of circle (as shown on scheme)

Correct equation (two are shown and any correct equivalent 1s acceptable)

A correct start to finding the gradient of the tangent (see each scheme)

Complete method for finding the gradient of the tangent (see each scheme) Where implicit
differentiation has been used the only slips allowed here should be sign slips.

Correct attempt at line equation for tangent at correct point (10, 13) with their tangent gradient.
If the y = mx +c method is used to find the equation, this M1 is earned at the point where the x-
and y-values are substituted to find ¢ e.g. 13=-3/5 %10 +¢

Accept any correct answer of the required format: so integer multiple of 3x +35y —95=0 or
3x—95+5y =0 or —3x — 5y + 95 =0 (must include “=0") e.g. 6x + 10y — 190 =0 ecarmns Al
Also allow 5v + 3x — 95=0 efc

dy

dx

2{x=T)+2(y—-8)=6+10=16 so (y-13)=16(x-10) 1s marked BO M0 M1 A0 (Way 2)




beginning with first term of #6x”+ linear or constant term.

not use factor theorem and might be referred to here)

remainder give A0, but allow recovery to gain next two marks if (6x* + x — 2) is used

2" M1 | For a valid attempt to factorise their three term quadratic.

Al (x +2)(2x — 1)(3x + 2) and needs all three factors on the same line.

Ignore subsequent work (such as a solution to a quadratic equation).

Special Calculator methods:

cases Award M1AIMI1AL for correct answer (x + 2)(2x — 1)(3x + 2) with no working.
Award MIAOMI1AO for either (x + 2)(2x + 1)(3x + 2) or (x + 2)(2x + 1)(3x — 2) or

(x + 2)(2x — 1)(3x — 2) with no working. (At least one bracket incorrect)

1 2
Award M1AIMIAL for x = -2, — . —— followed by (x + 2)(2x — I)(3x + 2).
2 3

Award MOAOMOAOQ for a candidate who writes down x = -2,

giving no factors.

3 | =
| ta

Award M1AIM1AL1 for 6(x + 2)(x — 2)(x + 2) or 2(x + 2)(x — 3)(3x + 2) or equivalent

Award SC: MIAOMIAOQ for x=-2, followed by (x + 2)(x — %)(l + %) .

o | =
W s

Or f(x) = (x + 2)(26x" +linear and/or constant term ) (This may be seen in part (b) where candidates did

1Al (6x” + x — 2) seen as quotient or as factor. If there is an error in the division resulting in a

%:i;%g? Scheme Marks
4. f(x)=6x +13x" -4
3 2 .
3 3 3 Attempting f| —— | or f
@) f{—7J=6(—:) +13(——) —4=5 phns ( _] (
[ I .. Attempts £(=2).
® f(=2) = 6(=2) +13(-2)* — 4 i?O}bempst) ---------------
) —0.and so (x + 2)is a factor. (—2) =0 with no sign or substitution errors Al
___________________________________________________________________________________________ and for conclusion. | |
T OO seOsosoUoosoOooOOtUOoE OO A 7]
() fx)={(x+2}(6x* +x-2) MI Al
_______ SrQx-VGx+d) o Mlal
SO SO [4].]
8
Question 4 Notes
Note Long division scores no marks in part (a). The remainder theorem is required.
3 2 3 2
. 3 C e
(a) M1 Aftempting f[—i} or f(i1 6{——) + 13[ —i) -4 or 6[ i} + 13[ i} — 4 is sufficient
- 2 2 2 2 2 2
Al 5 cao
(b) M1 | Attempting £(—2). (This is not given for f(2))
Al Must correctly show f(—2) =0 and give a conclusion in part (b) enly. No simplification of terms
is required here.
Note Stating “hence factor” or “it is a factor”™ or a “tick™ or “QED” are possible conclusions.
Also a conclusion can be implied from a preamble. eg: “If £(—2)=0. (x + 2)is a factor....”
Long division scores no marks in part (b). The factor theorem is required.
(c) 1M1 | Attempting to divide by (x + 2) leading to a quotient which is quadratic with at least two terms




Question

Number Scheme Marks
5. (a) (2-9x)" =2* +°C,2°(~9x) + *C, 2% (—9x)*. (b) f(x)=(1+kx)(2-9x)" = 4 —232x + Bx’
| ’i) ----- First term of 16 in their final series e o Bl
Way1 |At least one of (*Cl X ...xx] or [46‘2 X .o X xz) M1
5 A‘r lea\,r one of —"SSx or + 19—1—13( 3;1 --------
=(16) — 288x+ 1944x” R O TR AT A
Bo‘rh —'?SSx and + 19-14)( Al
______________ R SRR . B
(a) ("—9x} = (4 - 36x + 81x7)(4 — 36x + 81x7)
...... First term of 16 in their final series | BL |
Attempts to multiply a 3 term
Way 2 =16 — 144x + 324x7 —144x + 1296x7 + 3247 quadratic by the same 3 term
\ drats L T T ML
quadratic to achieve either 2 terms in
________________ xoratleastdtermsin x. | |
. At least one of —288x or + 19—1—13( Al
= (16) —288x+ 1944x" R A LR C Al EEEEEESEEE,
Both —288x and + 19—14x Al
.............. OO N -
(a) 9 4 ~4 . .
Way 3 {( —9x) —} 21— tx First term of 16 in final series | Bl

o YV At least one of
kSl 4(3 5
5 [ Ex] +] (4x_._x_r)0r(¥><...xx']

= (16)—288x+ 1944x

Parts | (b) (c) and (d) mai be mar ked toce‘rhei

A "16"

"""""""""""""" (16 eee . toadei. 1) May be seen in part (b) or (d)
1+ kx)(2-9 = (1+k)(16 — 288 x + {1944x” + ... Y part ( (
{[ ) %) } ( }( * { * }] and can be implied by work in

e parts () or (d)..

x terms: —288x + 16kx =—232x
giving, 16k—<6:>k—T k=%
¥ terms: 1944x° —288kx*
7 See notes
So, B =1944 — 288[4): = 19441008 = 936 ~ TTTTTTTTTTITTTITTTToTToommsoommooemooeoos >
2 936




Question § Notes

(a)
Ways 1
and 3

Way 2b

(b)

(c)

()

Bl cao
M1

1% A1

2md Ay

Note

Special
Case

Bift

M1

Note

Al

M1

Al
Note

16

Correct binomial coefficient associated with correct power of x e (*C,x...x x) or (*C2 *.xx’)

403 4 4 ) . ..
They may have 4 and 6 or 4 and g or even [1 1and [)] as their coefficients. Allow missing

signs and brackets for the M marks.

At least one of —288x or + 1944x” (allow +- 288x)

Both —288x and +1944x” (May list terms separated by commas) Also full marks for correct
answer with no working here. Again allow +- 288x
If the candidate then divides their final correct answer through by 8 or any other common factor

then isw and mark correct series when first seen. So (a) BIM1A1AT It is likely that this approach
will be followed by (b) B0, (¢) M1AO, (d) M1AO if they continue with their new series e.g.

2-36x + 283x" +... (Do not ft the value 2 as a mark was awarded for 16)

Slight Variation on the solution given in the scheme

(2-9x)" = (2-9x)(2 —9x)(4— 36x + 81x?)
= (2-9x)(8—108x + 486x" +...)

=16 — 216x +972x" — 72x + 972x° Multiplies out to give either

: ) M1
2 terms in x or 2 terms in x

(16)— 288 104452 At least one of —288x or +1944x% | A1
= —288x + D T
Both —288x and + 1944x°

Al

Parts (b), (¢) and (d) may be marked together.
Must identify 4 =16 or 4 =rtheir constant term found in part (a). Or may write just 16 if this is

clearly their answer to part (b). If they expand their series and have 16 as first term of a series it is
not sufficient for this mark.

Candidate shows intention to multiply (1+kx) by part of their series from (a)
ez Just (1+ kx)(16-288x+..) or (1+ fcr)(l6— 288x+ 1944x” + ) are fine for M1.

This mark can also be implied by candidate multiplying out to find two terms
(or coefficients) in x. 1.e. f.t. their —288x + 16kx N.B. —288kx = —232x with no evidence of

brackets 1s M0 — allow copying slips. or use of factored series, as this is a method mark
-
k= ';o.e. s0 3.5 is acceptable

Multiplies out their (1 + kr}[l 6—288x+1944x" + ) to give exactly two terms (or coefficients)

in x” and attempts to find B using these two terms and a numerical value of k.

936

Award AO for B = 936x"

But allow Al for B =936x” followed by B = 936 and treat this as a correction
Correct answers in parts (¢) and (d) with no method shown may be awarded full credit.

2




%‘:z:ég:l Scheme Marks

(1) cos[& - ;] == Rearranges to give cos[a — %] = l or —l M1

27 8 . B
At least one of ——— of —~ or —24° or 96" or awrt 1.68 or awrt -0419 Al
_ { 2x 8:{} 1

2T 87
and
15

Both —

Al

_____________________________________________________________________________________________________________________ S ) 8
NB | Misreading Z as Z or ~ (or anything cls isread so M1 A0 A0 is maxi K
I\'ﬁsl'ead MIsrea ].].lg ; as E or E (Ol allyT 'L'lllg c ‘:e)— treat as misread so vV £ Fs 15 1MMAaX111011111 111ar

At least one of awrt 104.5 or awrt 345.5 or awtt 3.4 o1 | .0
awrt 6.0 |~

NB
Misread

el
e
Y

CUAlfe
A0

Incorrect answers




Question 6 Notes

()

(i)

M1
Note

Al

Al

15 M1
1" Al

2"\ 1

2md A

Note

31 A1t

4hA ]
Note

Special
Cases

. T 1
Rearranges to give cos(ﬁ - ’?] == 5

MI can be implied by seeing either g or 60° as a result of taking cos™(...).

Answers may be in degrees or radians for this mark and may have just one correct answer
Ignore mixed units in working if correct answers follow (recovery)

8
and X

Both answers correct and in radians as multiples of 1=~ —=

Ignore EXTRA solutions outside the range —7 < 8 < 7 but lose this mark for extra solutions
in this range.

Using cos” x =1—sin’ x on the given equation. [Applying cos’ x = sin® x — 1. scores M0.]
Obtaining a correct three term equation eg. either 4sin® x — 7sinx — 2 {=0}

or —4sin’ x + 7sinx + 2 {=0}or 4sin’x - 7sinx = 2 or 4sin’x= Tsinx + 2. etc.

For a valid attempt at solving a 3TQ quadratic in sine. Methods include factorization. quadratic

formula, completion of the square (unlikely here) and calculator. (See notes on page 6 for general
principles on awarding this mark) Can use any variable here, 5., y, x or sinx, and an attempt to

find at least one of the solutions for sinx. This solution may be outside the range for sinx

sinx = —i BY A CORRECT SOLUTION ONLY UP TO THIS POINT. Ignore extra answer

of sinx = 2, but penalise if candidate states an incorrect result. e.g. sinx =—2.

. 1 . . L
sinxy = ~2 can be implied by later correct working if no errors are seen.

At least one of awrt 194.5 or awrt 345.5 or awrt 3.4 or awrt 6.0. This is a limited follow through.
. 1 . . .
Only follow through on the error sinx = n and allow for 165.5 special case (as this 1s equivalent

work) This error is likely to earn M1IAIMI1AOALIAQ so 4/6 or MIAOMIAOALAQ if the
quadratic had a sign slip.

awrt 194.5 and awrt 345.5

If there are any EXTRA solutions inside the range 0., x < 360" and the candidate would
otherwise score FULL MARKS then withhold the final A1 mark.

Ignore EXTRA solutions outside the range 0,, x < 360"

Rounding error Allow MIAIMI1A1A1AO for those who give two correct answers but
wrong accuracy e.g. awrt 194, 346 (Remove final A1 for this error)

Answers in radians:— lose final mark so either or both of 3.4. 6.0 gets AIftA0

It is possible to earn M1AOATA]1 on the final 4 marks if an error results fortuitously in
siny = -1/4 then correct work follows.

-10-



Question )
£ Marks
Number Scheme by
\ Either | M1
7. @ “[3— = d*} e Soxad o sxud A ur0 |
3 At least one term correctly integrated | Al
- ) } _...Both terms correctly integrated | Al
..................................................................................... LB
(b) 3 1 1 Sets y = 0. in order to find | M1 ~
0=3x-x =2 0=3-x? o O=x[5—x3]::>x= 1
the correct x? =3 orx=9
e 22T
;&IﬁﬂLS) = T - ?T'
0
_[30)° 2 % Applies the limit 9 on an integrated
- { y (;](9} ] - {O} function with no wrong lower limit . M IJ-
U aas asey 1 aax T e g T T
='_J'3 or 243 =2 or 243 | Al
10 oe
6

Question 7 Notes

3 3
(@) M1 Either3x > £ Ax" or x? >+ ux?, A u=0

1Al At least one term correctly integrated. Can be simplified or un-simplified but power must be
simplified. Then isw.

Sud 4y Both terms correctly integrated. Can be un-simplified (as in the scheme) but the n+1 in each
denominator and power should be a single number. (e.g. 2 —not 1+1) Ignore subsequent work if
there are errors simplifying. Ignore the omission of “+ ¢ ”. Ignore integral signs in their answer.

(b) 1 1 )
15t M1 Sets y =0, and reaches the correct x> =3 orx=9 (iswif x* =3 is followed by x = Jg)
1
Just seeing x = 3 without the correct x> =3 gains M0. May just seex =9,
Use of trapezium rule to find area is MOAO as hence implies integration needed.
ddMi1 This mark is dependent on the two previous method marks and needs both to have been awarded.
- Sees the limit 9 substituted in an integrated function. (Do not follow through their value of x) Do
not need to see MINUS 0 but if another value is used as lower limit — this 1s MO.
This mark may be implied by 9 in the linit and a correct answer.
243
Al — or 24.3
10
E L
Common | Common Error 0=3x—x? = x?=3s0ox= \ﬁ
Error

Then uses limit \/g ete  gains M1 M0 A0 so 1/3

-11-



Question
Number

Scheme

Two Ways of answering the question are given inpart (i)

4 ! _ "7
log, 3b+1 = -1 or log,| 2%
“la-2 Sl3b+1

=1 Applying the subtraction law of logarithms

y . .
a-2 - 3 Making a correct connection between
log base 3 and 3 to a power.
5 1 5 a->5

{9b+3=a—3:>} b=la—'— b=—a-= or b=
9 9 9 9 9

In Way 2 a correct connection between log base 3 and “3 to a power” is used before applying the
subtraction or addition law of logs

(i)
Way 2

Either log,(3b +1) —log;(a —2)= —log;3 or log;(3b +1) +log;3=log;(a —2)

AP
log,(3b+1) =log,(a — 2) —log,3= 10_‘13[ u AJ or log, 3(3b + 1) =log,(a — 2)
[ — - - _lk -= e m e m o

Five Ways of answering the question are given in part (ii)

(ii)
Way 1
See also
common
approach
below in
notes

322" -7(29=0 Deals with power 5 correctly giving x32
7 7 7
So, 2" = 3 2= = or y= ?or awrt 0.219

A valid method for solving 2% = 4

Or 2" =k to achieve x=...

2x+35

Begins with 2 =T7(2") (for Way 2 and Way 3) (see notes below)

Correct application of

Correct result after applying

e -...the power and addition laws of logarithms. |
2xlog2 + Slog2 =log7 + xlog2

log7 — 5log2 .. .

= x=—— == Multiplies out, collects x terms to achieve x = ...

x=-2192645.. T awrt —219 |

(i1)
Way 3

Evidence of log, and either 27 — 2x + 5§

2x+5=1log,7 +x oe.

Collects x terms to achieve x=...

x=-2192645.. T awrt =219 |

-12-



(i)

221’—5 - —;(2\') — ‘-_,_r—S =7

R U B
log7 Evidence of log, M
R _ og7 , ;
x+5=log,7 or —— and either 2" > x+5 or 7 —>log,7
log2 -
x=log,7-5 Rearranges to achieve x = ... | dM]1
x=-2.192645... awrt —2.19 | A1
[4]
Way 5§ + .
(simillar o 223+ — ke (1) 7 is replaced by pacl M1
Way 3) . LT " T T
x —x = log, .
- Colleets x terms to achieve x = ...
= x=log,7 -5 dM1
x=-—2.192645... awrt —2.19 | Al
.............. OSSR SO b 0
7
Question 8 Notes
(1) 1M1 | Applying either the addition or subtraction law of logarithms correctly to combine
any two log terms into one log term.
2" M1 | For making a correct connection between log base 3 and 3 to a power.
-3
1 5 a—>5 Ifa 5 -2 3
Al b=—a—-= or b= o.. e.g. Accept b== ———)but not b=2=-Z por p=-3 32
9 9 9 383 3 9 9 3
(11) 1M1 | First step towards solution — an equation with one side or other correct or one term dealt with
correctly (see five® possible methods above)
1" A1 | Completely correct first step — giving a correct equation as shown above
dM1 | Correct complete method (all log work correct) and working to reach x = in terms of logs
reaching a correct expression or one where the only errors are slips solving linear equations
24 A1 | Accept answers which round to -2.19 If a second answer is also given this becomes A0
.. logy(3b+1 3b+1 1 .
Special Writes L = —1 and proceeds to = 31 4= 2! and to correct answer- Give
L log;(a—2) a-2 3
Case in = )
(i) MOMI1ALI (special case)
. Let 2° = y Treat this as Way 1 They get 32y° —7y =0 for M1 and need to reach y = — for Al
Common v = - 32
approach | T, hack to Way 1 as before. Any letter may be used for the new variable which I have called y.
to part N - ¥ Y
- 7
(i) If they use x and obtain x= 32 this may be awarded M1AOMOAO
Those who get 3* =7y +32=0 or ¥’ —7y =0 will be awarded M0.A0.M0.A0Q
Common | Many begin with log(lgx 3 ]— log(?(f)] = 0. It is possible to reach this in two stages
::;;e];tr— correctly so do not penalise this and award the full marks if they continue correctly as in Way 2.
Workin | If however the solution continues with (2x +5)log2—xlogld =0or with
i (2x+5)log2—Txlog2 =0 (both incorrect) then they are awarded M1AOMOAO just getting
credit for the (2x + 5) log2 term.
Note N.B. The answer (+)2.19 results from “algebraic errors solving linear equations™ leading to

2" = 2 and gets MIAOM1AQ
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Question . 1
Number Scheme Marks
1 , (2% 120 LT
—x" x| — |or x ax” simplified or un-
L . 2 3 360 M1
1 (2% TX ’ . -
9. (a) | Arca(FEA)=—x [?]'; T e simplified | |
x| a1
_________________________________________________________________________________________________________ 3 ]
IS USSR (SRRSO [21 ]
.............. Parts (b) and () may be marked together e
1,. . ) Attempt to sum 3 areas (at least one correct) | M1
A=1-% 607 + —ax + 23y R EERSEEEE R o PEPTERPPRRPEPRRE
© {} B ST Correct expression for at least fivo terms of 4 | Al
3: x’ 500 3 ;
1000= Y3* + 2 oy = y=e _¥3x mx
4 3 8 6
500 ' Correct proof. | AL *
1-‘=——i[4;r+3\f§) * :
x 24°
[ R B 137
- {P = } x+x0+y+2x+y 9=+ —+2y Correct expression in x and y for -
(c) . i Y Blft
their # measured in rads
v PSR R
2y 3(_ _ j_(_1 +33 )] Substitutes expression from (b) into M1
x 2 ¥ term.
o) - PR
Po 3y 27X 1000 ax N3, 1000 . oax 3
BSOSO SES x 3 A X & S SN ISSSPUR
1000 X
P= + —,}(—%T +36 - 3\6) * Correct proof. | Al *
X '
O USSR UU U USUUSUSUUUUSRUUUUR FSUSURR I31]
_____________ Parts (d) and (¢) should be marked together L
1000 *
> =2 | M1
dp_ 1000 —2 4E+56_3J§_0 B S -x-_ ...................
(d) FEa o 2 T Correct differentiation AL
______________________ (need not be simplified). | “7° |
Their P'=0 | M1
1000(12)
1000(12) ——————= — orawrt 17 (may be
= x= | —— = (= 16.63392808... ; _ Al
1,4)’r+36—5\[§( ) \4'4,”36 343 o
O -1
fp _ 1o | (16'63'")(4,7 236 3-./5)}::» P =120.236.. (m) awrt 120 | Al
1"~ aees.) 2 J
IO UV USSR I51.]
rememeeme e eeneeceeeee. £ 1048 P and considers sign. | M1
2 5 5
(e) d {J = "D{JO > 0 = Minimum - 0 (need not be simplified) and > 0 and conclusion. .
dx” x x° Alft
e Onlyfollow through ona comrect P” andxmnrange 10=x=25 | .. _|
I S SRR 12] |
15
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Question 9 Notes

(@)

()

(©

@

(e)

M1

Al

M1

1Al

znd Al=#

B1ft

M1

Al*
1° M1
1% A1

2 M1

Special
case

1, 2w . . 120 P . .
Attempts to use Area(FEA) = ;x‘ XT (using radian angle) or 360 xax~ (using angle in

degrees)

2

'TTY_ cao (Must be simplified and be their answer in part (a)) Answer only implies M1AT.

N.B. Area(FEA) = %x: %120 is awarded MOAO

An attempt to sum 3 * areas” consisting of rectangle. triangle and sector (allow slips even in
dimensions) but one area should be correct

Correct expression for two of the three areas listed above.

. 1. (zy 1.7 1 2
Accept any correct equivalents e.g. two correct from —x“sin| — | or —x o =xZar oy
2 3 4 2 3
This is a given answer which should be stated and should be achieved without error so all three
areas must have been correct and their sum put equal to 1000 and an intermediate step of
rearrangement should be present.

Correct expression for P from arc length, length AB and three sides of rectangle in terms of both
x and y with 2y (or y +y), 3x (orx + 2x) (or x + x + x). and x@ clearly listed . Allow addition
after substitution of y.

;
NB 6=? but allow use of their consistent & in radians (usually 9=§ ) from parts (a) and
(b) for this mark. 120x or 60x do not get this mark.
. 500 X . D .
Substitutes y = — — T4(4ﬁ +343 ) or their unsimplified attempt at y from earlier (allow
x 2

slips e.g. sign slips) into 2y term.

This 1s a given answer which should be stated and should be achieved without error

1000 T4
—

2

x x
Correct differentiation of both terms (need not be simplified) Not follow through. Allow any
correct equivalent.

T 3

dp dpP )

— +3--= Alsoallow — = —1000x" + awrt 3.61

dx 3 4 dx

Check carefully as there are many correct equivalents and some have two terms in x7 to

Need to see at least

=—-1000x7" +

c.g.

. . . 2r  8rm. T
differentiate obtaining for example R mstead of —

Setting their o = 0. Do not need to find x, but if inequalities are used this mark cannot be

gamned until candidate states or uses a value of x without inequalities. May not be explicit but
may be implied by correct working and value or expression for x . May resultin x* <0 so
MI1AO

There is no requirement to write down a value for x. so this mark may be implied by a correct
value for P. It may be given for a correct expression or value for x of 16.6. 16.7 or 17

Allow answers wrt 120 but not 121

Finds P" and considers sign. Follow through correct differentiation of their P’ (not just
reduction of power)

R 2
Need

0 .- .
and > 0 (or positive value) and conclusion. Only follow through on a correct P*

3

and a value for x in the range 10 < x < 25 (need not see x substituted but an x should have been
found)
If P is substituted then this is awarded M1 A0

(d) Some candidates multiply P by 12 to “simplify™ If they write

ar__ 12000x72 + 47 + 36 — 333 : = 0 then solve they will get the correct x and P They
X

should be awarded M1AOMIALAT in part (d). If they then do part (e) writing

d’P _ 24000

——— > 0= Minimum They should be awarded M1AO (so lose 2 marks in all)

dx? x
d(12P)
dx

If they wrote = —12000x7 + 47 +36 =33 :=0 ete they could get full marks.
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