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6664 Core Mathematics C2
Mark Scheme

Question Scheme Marks
Number
1. , 2
f7(X) = 3x" + 6X B1
(a) (x)
M1, Alcao
f"xX)=6x+6 ’
(X) 3)
Notes  cao = correct answer only
1(a)
Acceptable alternatives include B1
3+ 6x'; 3 +3x2x 3+ 6X+0
dy d’y
Ignore LHS (e.g. use [whether correct or not] of i and F)
X X
3x2+6x+C or 3x>+ 6x+ constant (i.e. the written word constant) is BO
M1 Attempt to differentiate their £ "(x); X" — x" . M1
X" — x" ! seen in at least one of the terms. Coefficient of X ignored for the method mark.
x> — x' and x — X are acceptable.
Acceptable alternatives include Al
6x' +6x";  3x2x +3x2 cao
6X+6+C or 6X+ 6+ constantis AQ
Examples
1(a) 7 (x) = 3%* + 6x Bl l(a) f'(x)=x*+3x B0
MO A0 f"X)=x+3 M1 A0
1(a) f7(x) = 3x* + 6X Bl la) X +3x*+5
() = 6x M1 A0 =3x*+6x  BI
=6X+6 M1 Al
1(a) y=xX+3+5 l(a) f'(X)=23%"+6x +5 B0
%=3x2+3x BO f'(X)=6x+6 MI Al
X
d’y , 2
>=6X+3 M1 A0 I(a) f'(x)=3x"+6x B1
X
f"x)=6x+6+c Ml A0
1(a) f'x)=3x+6x+c BO
f"(X)=6x+6 M1 Al
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Question Scheme Marks
Number
1. 3 5 x* 3x?
X +3X"+5)dx=—+ + 5X% M1, Al
Rk &=
4 2 1
{X—+x3+5x} =44+8+10—(=+1+5) M1
4 1 4
3 Al 4)
= 15— o.e.
4 ()
Notes 0.e. = or equivalent
1(b)
Attempt to integrate f(x); X" — x" ! M1
Ignore incorrect notation (e.g. inclusion of integral sign)
0.c. Al
Acceptable alternatives include
4 4 3 4
XX y5x; XXy ; X—+—+5x+c I—+—+5x
4 4 3 4
3
N.B. If the candidate has written the integral (either X? + 3% + 5X or what they think is the
integral) in part (a), it may not be rewritten in (b), but the marks may be awarded if the integral
is used in (b).
Substituting 2 and 1 into any function other than Xx° + 3x” + 5 and subtracting either way round. | M1
So using their f "(X) or f "’(X) or [ their £ "(x) dx or [ their f ""(x) dx will gain the M mark
(because none of these will give X* + 3x* + 5).
Must substitute for all X s but could make a slip.
4+8+10— 7 +1+5 (for example) is acceptable for evidence of subtraction (‘invisible’
brackets).
Al
o.c. (e.g. 15%, 15.75, &
Must be a single number (so 22 —6+is A0).
Answer only is MOAOMOAO
Examples
4 4
1(b) XT+x3+5x+c MI Al 1(b) XI+X3+5x+c MI Al
4+8+10+c— (4 +1+5+¢) M1 Xx=2, 22+cC
=153 Al x=1, 6++c MO A0

(no subtraction)
2
1(b) jf(x) dx=2>+3x22+5-(1+3+5) MO A0, MO
1

=25-9
=16 A0
(Substituting 2 and 1 into X’ + 3x* + 5, so 2nd MO0)
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2 2
1(b) [(6x+6) dx=[3x* +6x] M0 A0 1(b) [3x +6x) dx=[x'+3x* ] M0 A0
1 1

=12+12-(3+6) MI1 A0 =8+12—-(1+3) MI1AO

4

1(b) X?+ X’ +5x MI Al

2* 1*
422 45x2-—+1P+5 Ml
4 4
(one negative sign is sufficient for evidence of subtraction)
=22-61 =152 Al
(allow ‘recovery’, implying student was using ‘invisible brackets)

l(a) f(xX)=x+3x*+5
4
f”(x)=%+x3+5x B0 MO A0
20, |
(b) —+2°+5x2———-1"-5 M1 Al M1
4 4
=15 3 Al
4

The candidate has written the integral in part (a). It is not rewritten in (b), but the marks may be awarded
as the integral is used in (b).
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Question Scheme Marks
Number
2. s B M_ ) 5><4><3_ 5
(a) (1-2x)" =14+5%x(-2x)+ Y (—2x)" + 3 (=2x)" +...
B1, M1, Al,
=1-10x+40x> —80%’ +... Al
4)
(b) (1+x)(1=2x) =(1+x)(1—10x+...)
=1+x-10x+... Ml
Al ()
~1-9x %*
(%) 6)
Notes
2(a)
1—-10x B1

1 — 10X must be seen in this simplified form in (a).

Correct structure: ‘binomial coefficients’ (perhaps from Pascal’s triangle), increasing powers of X.
Allow slips.

5
Accept other forms: °C}, {J , also condone (%j but must be attempting to use 5.

Condone use of invisible brackets and using 2X instead of —2x.
Powers of X: at least 2 powers of the type (2X)* or 2x® seen fora > 1.

Ml

40x” (1st A1)

Al

— 80x” (2nd A1)

Al

Allow commas between terms. Terms may be listed rather than added

5 : f ol 5 5 4 5 3 2 5 2 3
Allow ‘recovery’ from invisible brackets, so 1° + { I".=2X+ 5 I'.—2x" + 3 1°.—2x
=1-10x+40x> —80%’ +... gains full marks.

5x4x%x3

5 (2X)’ +... =1+10x +40x> + 80X’ +... gains BOM1A1A0

1+5><(2x)+5;—'4(2x)2 +

Misread: first 4 terms, descending terms: if correct, would score
B0, M1, 1st Al: one of 40x* and —80x° correct; 2nd Al: both 40x* and —80X’ correct.

2(a) Long multiplication

(1-2x)7=1-4x+4x, (1-2x=1-6x+12x*—8x", (1 -2x)*=1—8x +24x* - 32x° {+ 16x"}
(1-2x)° =1— 10x + 40x* + 80X + ...

1 -10x
1 — 10X must be seen in this simplified form in (a).

B1

Attempt repeated multiplication up to and including (1 — 2x)’

MI
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40x” (I1st Al)

Al

— 80x° (2nd A1)

Al

Misread: first 4 terms, descending terms: if correct, would score
B0, M1, Ist Al: one of 40x* and —80x’ correct; 2nd A1: both 40x* and —80X° correct.
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2(b)

Use their (a) and attempt to multiply out; terms (whether correct or incorrect) in X or higher | M1
can be ignored.
If their (a) is correct an attempt to multiply out can be implied from the correct answer, so
(1 +x)(1 —10x)=1-9x will gain M1 Al.
If their (a) is correct, the 2nd bracket must contain at least (1 — 10x) and an attempt to
multiply out for the M mark. An attempt to multiply out is an attempt at 2 out of the 3
relevant terms (N.B. the 2 terms in X' may be combined — but this will still count as 2 terms).
If their (a) is incorrect their 2nd bracket must contain all the terms in x’ and x' from their (a)
AND an attempt to multiply all terms that produce terms in x° and x'.
N.B. (1 +x)(1 =2x)° = (1 +x)(1 — 2X) [where 1 —2x + ... is NOT the candidate’s
answer to (a)]

=1-X
i.e. candidate has ignored the power of 5: MO
N.B. The candidate may start again with the binomial expansion for (1 — 2x)’ in (b). If correct
(only needs 1 — 10x) may gain M1 A1 even if candidate did not gain B1 in part (a).

N.B. Answer given in question. Al

Example
Answer in (a) is =1+10x+40x> —80X’ +...

®)A+x)(I+10x)=1+10x + X M1
=1+11x A0
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Question Scheme Marks
Number
3. Centre (_1+3,ﬂj,i.e. (1,5) M1, Al
NG (56—
2 2 2 2 2 2 2 Ml
or r'=(1--))y+G-4) or r=3-1)+((6-5) o..
x—1)?+(y—-5°=5 M1,A1,A1 (6)
Notes
Some use of correct formula in X or y coordinate. Can be implied. M1
Use of (4(X,—X5),3(Ya—Ys)) = (-2, 1) or (2, 1) is MO A0 but watch out for use of
X, +73 (X, — Xg) etc which is okay.
(1,5) Al
(5, 1) gains M1 AO.
Correct method to find r or r* using given points or f.t. from their centre. Does not need to be | M1
simplified.
: 2
Attempting radius = , /@ is an incorrect method, so MO.
N.B. Be careful of labelling: candidates may not use d for diameter and r for radius.
Labelling should be ignored.
Simplification may be incorrect — mark awarded for correct method.
Use of /(X —%,)* = (¥, = ¥,)* is MO.
Write down (X + a)* + (y £ b)* = any constant (a letter or a number). M1
Numbers do not have to be substituted for a, b and if they are they can be wrong.
LHS is (x — 1)* + (y — 5)". Ignore RHS. Al
RHS is 5. Al
Ignore subsequent working. Condone use of decimals that leads to exact 5.
Or correct equivalents, e.g. X° +y~ —2x — 10y + 21 = 0.
Alternative — note the order of the marks needed for ePEN.
As above. Ml
As above. Al
X” +y~ + (constant)x + (constant)y + constant = 0. Numbers do not have to be substituted for | 3rd M1
the constants and if they are they can be wrong.
Attempt an appropriate substitution of the coordinates of their centre (i.e. working with 2nd M1
coefficient of X and coefficient of y in equation of circle) and substitute (-1, 4) or (3, 6) into
equation of circle.
—2x — 10y part of the equation X° +y* — 2x — 10y + 21 =0. Al
+21 = 0 part of the equation X" +y” — 2x — 10y + 21 = 0. Al
Or correct equivalents, e.g. (X — 1)’ +(y—5)7>=5.
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Question Scheme
Number
4, Xlog5 =1logl7 or X =logs17 M1
log17
X= Al
log5
=1.76 Al

Marks

3)

Notes N.B. It is never possible to award an A mark after giving MO. If MO is given then the marks will be

MO A0 AO.

4

Acceptable alternatives include
xlog5=1logl7; xlog,5=log,,17; xlog ,5=log 17; XIn5=Inl17; x=logsl7
Can be implied by a correct exact expression as shown on the first A1 mark

Ist M1

An exact expression for X that can be evaluated on a calculator. Acceptable alternatives include
log, 17

. 10g17; X:log1017; X:logel7 ; X:1n17 .y 0g,
log5 log,, 5 log, 5 In5 log, 5

where ( is a number

This may not be seen (as, for example, logs17 can be worked out directly on many calculators)
so this A mark can be implied by the correct final answer or the right answer corrected to or
truncated to a greater accuracy than 3 significant figures or 1.8

. a number . . .
Alternative: X =——— where this fraction, when worked out as a decimal rounds to 1.76.

a number
(N.B. remember that this A mark cannot be awarded without the M mark).
If the line for the M mark is missing but this line is seen (with or without the X =) and is correct
the method can be assumed and M1 1st A1 given.

Ist Al

1.76 cao

2nd Al

NB.17=176 and x*=17, ~.x=1.76 are both MO A0 A0

Answer only 1.76: full marks (M1 A1 Al)

Answer only to a greater accuracy but which rounds to 1.76: M1 A1 A0
(e.g. 1.760, 1.7603, 1.7604, 1.76037 etc)

Answer only 1.8: M1 A1 A0

Trial and improvement: award marks as for “answer only”.
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Examples
4. x=log5" MO A0 4. 5170=17 MI Al Al

=1.76 A0
Working seen, so scheme applied

Answer only but clear that x = 1.76

4. 5'%=17 M1 Al A0 4. 517 MO A0 A0
Answer only but clear that x = 1.8

4. log,17=x M1 log17=x M1
X =1.760 Al A0 x=1.76 Al Al
4. xlog5=1logl7 M1 XIn5=1In17 M1
L o 12304 L o 2833212
0.69897... 1.609437...
x=1.76 Al x=1.76 Al
4. xlog5=1logl7 MIl log,,5=X MO
= 2.57890 Al o log5 A0
1.46497 log17
x=1.83 A0 X =0.568 A0
4. 5%=181,5""=16.7 x=75"76 MO A0 A0
51700 =17 M1 Al A0
4. xlog5 =logl7 Ml x = 10817 Ml Al
log5
x=18 Al AO x=18 A0
N.B.
4. X’ =17 MO A0 17 MO A0
X =1.76 A0 =1.76 A0
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Question Scheme Marks
Number
(Sa D=2 42+ (D) -6 MI
{=-8+16-2-6}
=0, .. X+ 21is a factor é%
(b) X +4x"+ X —6=(X+2)(X" +2x—23) MI, Al
M1, Al
=(X+2)x+3)(x—-1 ’
(X +2)(X +3)(x— 1) @
B1 (1)
c -3,-2,1
(c) )
Notes  Line in mark scheme in { } does not need to be seen.
5(a)
Attempting f(£2): No X s; allow invisible brackets for M mark Ml
Long division: MO AO.
= (0 and minimal conclusion (e.g. factor, hence result, QED, v/, [). Al
If result is stated first [i.e. If X + 2 is a factor, f(—2) = 0] conclusion is not needed.
Invisible brackets used as brackets can get M1 Al, so
f(2)=-2"+4x2*+2-6{= 8+ 16-2-6} =0, .. x+2isafactor M1 Al, but
f(-2)=-2+4x2*+-2-6=-8-16-2-6=0, .. X+ 2 is a factor M1 A0
Acceptable alternatives include: X =2 is a factor, f(-2) is a factor.
5(b)
1st M1 requires division by (x + 2) to get X* + ax + b where a # 0 and b # 0 or equivalent M1
with division by (X + 3) or (x —1).
(X +2)(X* + 2x —3) or (X + 3)(X* +x—2) or (X— 1)(X° +5x + 6) Al
[If long division has been done in (a), minimum seen in (b) to get first M1 Al is to make
some reference to their quotient x> + ax + b.]
Attempt to factorise their quadratic (usual rules). MI
“Combining” all 3 factors 1s not required. Al
Answer only: Correct M1 A1 M1 Al
Answer only with one sign slip: (X + 2)(Xx + 3)(X + 1) scores 1st M1 1st A12nd MO 2nd A0
(X + 2)(x—3)(x— 1) scores 1st MO 1st AO 2nd M1 2nd Al
Answer to (b) can be seen in (¢).
5(b) Alternative comparing coefficients
(X +2)(X* +ax+b)=x>+ (2 +a)x* + (2a + b)x + 2b Ml
Attempt to compare coefficients of two terms to find values of @ and b
a=2,b=-3 Al
Or (X + 2)(ax” + bx + ¢) = ax’ + (2a+ b)x* + (2b + c)x + 2¢ Ml
Attempt to compare coefficients of three terms to find values of a, b and c.
a=1,b=2,c=-3 Al
Then apply scheme as above
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5(b) Alternative using factor theorem

Show f(—3) = 0; allow invisible brackets M1
. X + 3 is a factor Al

Show f(1) =0 M1
~.X— 1 is a factor Al

5(c)

-3,-2,1or (-3,0),(-2,0),(1,0) only. Do not ignore subsequent working. B1

Ignore any working in previous parts of the question. Can be seen in (b)
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Question Scheme
Number
6. 2(1-sin* X)+1=5sin X M1
2sin’ X+ 5sinx-3=0
(2sinx—1)(sinx+3)=0

Marks

sinX=l M1, Al
2
w7 M1, M,
6’ 6 Alcso (6)
Notes
Use of cos® x=1-sin” X. M1

Condone invisible brackets in first line if 2 —2sin” X is present (or implied) in a subsequent
line.
Must be using cos” X =1—sin’ X. Using cos’ X =1+sin” X is MO.

. T St
Correct decimal values (corrected or truncated) before the final answer of 6 is

acceptable.

Attempt to solve a 2 or 3 term quadratic in sin X up to sin X = ... Ml
Usual rules for solving quadratics. Method may be factorising, formula or completing the
square
.. . . Al
Correct factorising for correct quadratic and sin X = 5
So, e.g. (sin X+3) as a factor — sin X =3 can be ignored.
Method for finding any angle in any range consistent with (either of) their trig. equation(s) in | M1
degrees or radians (even if X not exact). [Generous M mark]
Generous mark. Solving any trig. equation that comes from minimal working (however bad).
So x =sin '/cos '/tan"'(number) — answer in degrees or radians correct for their equation
(in any range)
Method for finding second angle consistent with (either of) their trig. equation(s) in radians. | M1
Must be in range 0 < X <27z Must involve using 7 (e.g. 7 £...,27 —...) but ... can be
inexact.
Must be using the same equation as they used to attempt the 3rd M mark.
Use of 7must be consistent with the trig. equation they are using (e.g. if using cos ' then
must be using 27— ... )
If finding both angles in degrees: method for finding 2nd angle equivalent to method above
in degrees and an attempt to change both angles to radians.
%,5—7[ C.S.0. Recurring decimals are okay (instead of % and %). Al eso

Ignore extra solutions outside range; deduct final A mark for extra solutions in range.

Special case

Answer only %,%” MO, MO, A0, M1, M1 Al Answer only% MO, MO, A0, M1,

MO A0
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Finding answers by trying different values (e.g. trying multiples of 7) in 2cos’x + 1 = 5sinX :

as for answer only.

@3SCience Exam Papers




Question Scheme Marks
Number
7. y =X(X* - 6X + 5)
=X — 6xX* + 5x MI, Al
4 3 2
Joe —6x +5x)dx = X OX | 5% M1, Alft
4 3 2
4 2
LA VE VUL Y U S A N S Ml
2 4 2 4
[ 4 2
X o 22X (4oi6410)-2= -1 M1, Al(both)
4 2 | 4
..total area = %4—2 M1
_7 o.e Alcso
2 9
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Notes

Attempt to multiply out, must be a cubic. M1

Award A mark for their final version of expansion (but final version does not need to have | Al
like terms collected).

Attempt to integrate; X" — X" "', Generous mark for some use of integration, so e.g. Ml

e x?
.[ X(X=1)(x=5) dx = 7(? - Xj (? — SXJ would gain method mark.

Ft on their final version of expansion provided it is in the form ax” +bx? +.... Alft

Integrand must have at least two terms and all terms must be integrated correctly.
1

2
If they integrate twice (e.g. I and j ) and get different answers, take the better of the
1

(=}

two.

Substitutes and subtracts (either way round) for one integral. Integral must be a ‘changed’ | M1
function. Either 1 and 0, 2 and 1 or 2 and 0.

For [ ]:) : — 0 for bottom limit can be implied (provided that it is 0).

M1 Substitutes and subtracts (either way round) for two integrals. Integral must be a M1
‘changed’ function. Must have 1 and 0 and 2 and 1 (or 1 and 2).

The two integrals do not need to be the same, but they must have come from attempts to
integrate the same function.

3 Al

11 f 3 11 p f
— and —— o.e. (if using | f(x or — and — o.e. (if using | f(X)or —| f(X)or
n ; (ug[()) , and <ug£(> !()

2 4 2
[-f00) where f(x) = X —2x* + 2%
) 4 2

2
The answer must be consistent with the integral they are using (so J-f x)= % loses this A
1

and the final A).

—% may not be seen explicitly. Can be implied by a subsequent line of working.

5th M1 | their value for [ ]; | + | their value for [ ]12 | Ml

Dependent on at least one of the values coming from integration (other may come from
e.g. trapezium rules).
This can be awarded even if both values already positive.

Al
Z 0.€. N.B. c.s.0. Cso

2
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Question Scheme Marks
Number
8. € _ a0 42 MI, Al
(a) dv 7
—1400v~* +%=0 M1
V> = 4900 dM1
Alcso
v=70
(6]
2
(b) d CZ: =2800v~" Ml
dv
2
v="170, 2 >0 {= minimum}
dv Alft
2 2
orv =70, 2 =2800x70" {= 2z =0.00816...} {= minimum} @
dv 245
(c) v=7O,C:@+2><70 M1
70 7
C=40 Al (2 (9
Notes
8(a)
Attempt to differentiate V" — V"~ '. Must be seen and marked in part (a) not part (b). M1
Must be differentiating a function of the form av™' +bv.
0.€. Al
(—1400v~ + % +C is AO)
M1
Their Z—C =0. Can be implied by their i—cz P+Q —» P=#Q.
v v
Dependent on both of the previous Ms. dM1
Attempt to rearrange their ac into the form V" = number or V" —number=0, n#0.
v=70 cso butallowVv=+70. v =70 km per h also acceptable. Alcso
Answer only is 0 out of 5.
Method of completing the square: send to review.
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1400 2v
+

8(a) Trial and improvement flv)= — 5
\Y

Attempts to evaluate f(v) for 3 values a, b, ¢ where (i) a <70, b =70 and ¢ > 70 or (ii) @, b <
70 and ¢ > 70 or (iii) a< 70 and b, ¢ > 70.

Ml

All 3 correct and states vV = 70 (exact)

Al

Then 2nd MO, 3rd MO, 2nd AO.

8(a) Graph

L Correct shape (ignore anything drawn for v < 0).

MI1

v =70 (exact)

Al

Then 2nd MO, 3rd MO, 2nd AO.

8(b)

n

Attempt to differentiate their c(il_C; V" > V" ! (including V° — 0).
Vv

Ml

2
must be correct. Ft only from their value of v and provided their value of v is +ve.

V2

Must be some (minimal) indication that their value of v is being used.
2

S’ >0 is sufficient provided 2800V~ > 0 for their
v

Statement: “When Vv = their value of v,
value of v.

If substitution of their v seen: correct substitution of their v into 2800v™", but, provided
evaluation is +ve, ignore incorrect evaluation.

N.B. Parts in mark scheme in { } do not need to be seen.

Alft

8(c)

Substitute their value of v that they think will give C.,;, (independent of the method of
obtaining this value of v and independent of which part of the question it comes from).

Ml

40 or £40
Must have part (a) completely correct (i.e. all 5 marks) to gain this Al.

Al

Answer only gains M1A1 provided part (a) is completely correct..
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Examples 8(b)

2
8(b) d f =2800v "’ M1
dv
2
v =70, % >0 Al
dv
2
8(b) d C23 =2800v " M1
dv
>0 A0 (no indication that a value of v is being used)
8(b) Answer from (a): v =30
dZC _3
—=2800v M1
v
2
v=30,dcz:>0 Alft
v
2
8(b) d f =2800v"’ M1
dv
2
v=170, % =2800x 70"
dv
=8.16 A1 (correct substitution of 70 seen, evaluation wrong but positive)
2
8(b) d f =2800v"’ M1
dv
d’C I
v =170, v =0.00408 A0 (correct substitution of 70 not seen)
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Question Scheme Marks
Number
2 2 2
% | cospor= 8 =693 [ 1 M1, Al
(a) 2x6%6 2
2 Al
PQR=—
OR=3 G)
(b) Area = lx62><2—7[ 2 M1
2 3
Alcso
=127 m* (%
(c) AreaofAZ%x6x6xsin2Tﬁ m’ M1
_ 2 Alcso
“oBm @
(d) Area of segment = 1277 — 943 m? M1
Al
=22.1m’
2)
. 2
(e) Perimeter = 6+ 6+ [6 X T} m M1
_ Alft  (2)
=24.6m (11)
Notes
9(a) N.B. a’ =b* + ¢ —2bccos A is in the formulae book.
Use of cosine rule for cosPQR.  Allow A, @ or other symbol for angle. Ml

(i) (6v/3)* =6 +6% —2.6.6cos PQR : Apply usual rules for formulae: (a) formula not stated,
must be correct, (b) correct formula stated, allow one sign slip when substituting.

+ 2 + 2 + 2
or (i1) cos PQR = 767 E (6\/3)
2x6%x6
Also allow invisible brackets [so allow 63 2] in (i) or (ii)
2, g2 2 Al
Correct expression 0" +6 (6\/5) o.e. (e.g. _36 or —l)
2x6x6 72 2
2r Al
3
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9(a) Alternative

a3

sinf = o where @ is any symbol and a < 6.

Ml

sinf = where @ is any symbol.

W3
6

Al

2z
3

Al

9(b)

Use of 1 r’@ with r =6 and @ = their (a). For M mark @ does not have to be exact.
MO if using degrees.

Ml

127 c.s.0. (= (a) correct exact or decimal value) N.B. Answer given in
question

Al

Special case:
Can come from an inexact value in (a)

PQR=2.09 > Area= } x6% x 2.09 = 37.6 (or 37.7)= 12z (no errors seen, assume full

values used on calculator) gets M1 Al.
PQR=2.09 > Area=1 x6% % 2.09=37.6 (or37.7)= 11977 = 12z gets M1 AOQ.

9(c)

Use of L r’sin @ with r = 6 and their (a).
6= cos”'(their PQR)in degrees or radians

Method can be implied by correct decimal provided decimal is correct (corrected or truncated
to at least 3 decimal places).
15.58845727

Ml

943 c.s.0. Must be exact, but correct approx. followed by 93 is okay (e.g....=15.58845

= 94/3)

Alcso

9(c) Alternative (using +bh)

Attempt to find h using trig. or Pythagoras and use this h in bh form to find the area of
triangle PQR

Ml

93 c.s.0. Must be exact, but correct approx. followed by 93 is okay (e.g....=15.58845

= 943)

Alcso

9(d)

Use of area of sector —area of A or use of 1r*(6—sin6).

MIl

Any value to 1 decimal place or more which rounds to 22.1

Al

9(e)

6+ 6+ [6 x their (a)].

MI

Correct for their (a) to 1 decimal place or more

Al ft
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Question Scheme Marks
Number
g)) {Sh=Ya+ar+.. +ar"' Bl
{rS,=}ar+ar’+... +ar" Ml
(1-nSp=a(l —r" dM1
al—r") Alcso
S,=— (%
200(1-2') M1, Al
a=200,r=2,n=10, S, =———= ’
(b) ° 1-2
Al
= 204,600
3)
5 1
c a=—,r=— Bl
(c) p 3
s
S,=——, 5, = Ml
1-r 1-1
=3 e Al
4 3)
B1 (1)
(d) -1<r<l1 (or|r|<1l) (11)
Notes
10(a)
Snnot required. The following must be seen: at least one + sign, a, ar" ' and one other B1
intermediate term. No extra terms (usually ar").
Multiply by r; rS, not required. At least 2 of their terms on RHS correctly multiplied by r. Ml
Subtract both sides: LHS must be +(1 — r)S,, RHS must be in the form +a(1 — r"" " 9. dM1
Only award this mark if the line for S, = ... or the line for rS,= ... contains a term of the
form ar®" * ¢
Method mark, so may contain a slip but not awarded if last term of their S, = last term of their
I'Sh.
Completion  c.s.o. N.B. Answer given in question Al cso
10(a)
S, not required. The following must be seen: at least one + sign, a, ar" ' and one other B1
intermediate term. No extra terms (usually ar").
. - M1
On RHS, multiply by —1 '
-r
Or Multiply LHS and RHS by (1 —1)
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Multiply by (1 —r) convincingly (RHS) and take out factor of a.
Method mark, so may contain a slip.

dM1

Completion c.s.o. N.B. Answer given in question Al cso
10(b)
Substitute r = 2 with a = 100 or 200 and n =9 or 10 into formula for S,. M1
200(1-2") . Al
———— or equivalent.
1-2
204,600 Al
10(b) Alternative method: adding 10 terms
(1) Answer only: full marks. (M1 Al Al)
(i1) 200 + 400 + 800 + ... {+ 102,400} =204,600 or 100(2+4+ 8+ ... {+1,024)} = M1
204,600
M1 for two correct terms (as above o.e.) and an indication that the sum is needed (e.g. + sign
or the word sum).
102,400 o.e. as final term. Can be implied by a correct final answer. Al
204,600. Al
10(c) N.B. S_ = &-is in the formulae book.
T B1

r= % seen or implied anywhere.

. 5 L a . Ml
Substitute a = P and their r into P Usual rules about quoting formula.

—r

5 Al
— o.e
4
10(d) N.B. S_ = for | r| <1 is in the formulae book.
-1<r<1 or |r|<l1 In words or symbols. Bl

Take symbols if words and symbols are contradictory. Must be < not <.
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