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The following notes are intended to aid interpretation of mark schemesin general, but individual mark schemes
may include marks awarded for specific reasons outside the scope of these notes.

Types of mark
M Method marks, awarded for avalid method applied to the problem.
A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. For accuracy

marks to be given, the associated Method mark must be earned or implied.
B Mark for a correct result or statement independent of Method marks.
When a part of agquestion has two or more ‘method’ steps, the M marks are in principle independent unless the
scheme specifically says otherwise; and similarly where there are several B marks allocated. The notation ‘dep’
is used to indicate that a particular M or B mark is dependent on an earlier mark in the scheme.

Abbreviations

awrt answers which round to

cao correct answer only

dep dependent

FT follow through after error
isw ignore subsequent working
nfww  not from wrong working
oe or equivalent

rot rounded or truncated

SC Specia Case

SOi seen or implied
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Question Answer Marks Partial Marks
1 Z2=7+4J3 Bl | Accept 4+3+443
a(7+4\@)+b(2+«/§) =1++/3 M1 | Equate both /3 terms and constant
termsto obtain two equationsin a
and b.
7a+2b=1 A1l | Both correct. Accept equation with
4a+b=1 amultiple of +/3
Attempt to solve a pair of linear simultaneous M1 | M1dep
egnsto a=or b=
a=landb=-3 Al
2 2x-° +6x705 = x(xo'5 + 5x‘°'5) M1 | Attempt to multiply by x°° +5x°°
or x%° or divideby x%°
x5 4+ 6x 05 = x5 +5x95 or Al | Simplified numerical powers
X1.5 _ 5X0.5 + 6X—0.5 =0
6
2%% +6 X+
or =X or 5 =X
X
X2 —Bx+6=0 M1 | Mildep
obtain athree term quadratic.
Allow errorsin signs and
coefficients but not powers
(x—3)(x—2)=0 M1 | Solve athree term quadratic
x=3or 2 only Al
3 Correctly obtain avalue of x=2 B1 | Inequality not required
B1 | Inequality not required
Correctly obtain avalue of x= —% equaty ™
1 B1 | Bldep
x>2and X<_§ mark final answer(s). Allow
1
2<X<-=
2
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Question Answer Marks Partial Marks
4 X+4: y2 Bl
7y-x=16 B1| alow 2*for16
7y-16+4=y*
y2_7y+12_>(y_3)(y_4)(=0) M1 | Attempt to eliminate x ory to

or X2 —17x+60—> (x-5)(x~12)(=0) obtain athree term quadratic.

Solve athree term quadratic M1 | M1dep

—>y=3 x=50r y=4 x=12 A1l | Allow for values seen even if
correct pairs not clear.

5(1) °c, =210 B1
5(ii) 2 Mystery 2 others = °C, x °C, =100 B3 | B1 for one combination,
s 5 unsimplifiied
3Mystery 1 other = "C,x"C, =50 B1 for second combination,
4 Mystery = °C, =5 unsimplifiied
Total 155 B1 for third combination,

unsimplifiied and total

Alternative Method

All -0 Mystery — 1 Mystery B1 | All minusO or 1 or both
=210-°C, - °C, x °C, B1 | Bldep 1Mystery and O mystery
unsimplified
=210-5-5%10=155 B1 | Bldep final answer
5(iii) 2M1CIR = °C, x °C, x °C, =60 B3 | B1 for one combination,
5 3 o unsimplifiied
IM2CIR = "C; x"C, x °C; =30 B1 for second combination,
s a2 LT
=°C, x °C, x “C, unsimplifiied
IM1C2R =15 B1 for third combination,
Tota 105 unsimplifiied and total
6(i B1 | Ignore units Condone r for
O | eh=500-h=% I X
X
6(ii) A=21x2 + 2nxh M1 | Correct expression for A and insert
for their h.
Ao 500 . , 1000 Al | Answer given
=2nx" + 2nxx? = 2 — Condone r for x..
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Question Answer Marks Partial Marks
6(iii) Differentiate: at |east one power reduced by 1 M1
dA 1000 Al
—— =4rX——;
dx X
Al
A0 x=3200 iy or(x=4.3(0))
dx 4
Al | awrt 349
A=27(43) + 129 = 349cm?
4.3
d?A 2000 . B1 | Correct second differential (need
o Ar + 3 (>0) orapositivevaue not be evaluated) and conclusion.
_ or
(= min) Examine correct gradient either
sideof x=4.3 and conclusion
7(i) , dy, 3x-1 B1 | Gradient = Negative reciprocal .
(Gradient or=, ) ==7 Can be implied.
1 B1 | £ One correct term
=3x%2-x?
3 1 M1 | at least 1 fractional power increased
y=2x2-2x2(+C) by1.
-10=2-2+C—>C=-10 A1l | oneterm correct with simplified
coefficients
3 1 A1 | For C from correct working.
y=2x%2-2x2-10
7(ii) Xx=4—>y=16-4-10=2 B1
Bl
—>ﬂ = 6—1 =55
dx
Eqgn with their grad and point (4, ...) M1
y-2_ _ ~ Al | Must beintheform y=mx+c but
Eqgn of tangent: vyl 55— y=55x-20 oe accept 2y =11x— 40
8(i) 4 2 Bl
2A=
o o
B2

w52

6 -2
B1 for
-8 4

Blforl
8
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8(ii) 4x+2y=-5 Bl
8x+6y=-9

_ -5 _ M1 | Allow recovery
Pre multiply 9 by a 2x2 matrix.

6 -2\ -5 M1 -5
=1 Pre multiply their by their
y) 8\-8 4){-9 -9
answer to (i)
x) 1(-12 -15 A2 | Alfor x vaue
y) 8l 4)7| os Alfor y valueoe

Allow both unsimplified

9(i) d 1 . M1A1 | Product rule. One correct term +
&(xlnx)—XX;an B another term. Allow unsimplified.
9(ii) [1+Inxdx = xInx M1 ((j:ggect u$ho£ (i) and must be
ing with 2 terms. soi
[Inxdx = xInx — x + (C) A1l | Correct answer with no working is
fine.

9(iii) 2k _ M1 | Insert limits and subtract correctly
Jl, trxdx=[2Kin2k - 2K] - [kink - k] using their result from (if) which
=k(2In2k —Ink —1) must contain an In function
:k(ln(Zk)z—Ink—l) M1 | Uses nlna=Ina" somewhere oe

2 M1
:k(ln(%}lj Uses Ina—Inb:In[%) or

Ina+Inb=Inab somewhere

=k(|n4k—1) Al | Answer given
Correct completion.
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Question Answer Marks Partial Marks
10(i) c=1-> 6(1)3—7(1)2 +1=0—>(c—1) isa B1 | Or correct division. Finding or
factor using one correct factor.
Attempt to factorise or use long division to M1
obtain 6¢®...+1 or 6¢? £c... respectively
(c-1)(6c*~c-1)=0 Al
(c-1)(2c-1)(3c+1)=0 Al
.1 1 Al | FT
c=1 2’ 3 From three different linear factors
10(ii B2 | B1 for each term
(i Y _ socx + Boos
dx
10(iii Bl | Bld
(i) 5— +6c0sX =7 ®
Cos X Replaces sec’x by —
COS“X
— 6C0S°X — 7c0s*X +1=0 B1 | Bldep
Answer given so al steps must be
correct.
10(iv) .1 1 A2 | Alfor 2 values awrt
cosx=1, > 73 A1 for third value and no othersin
. range. No credit for answersin
— Xx=0, 1.05(or Ej ,1.91 degrees
11(i) y=0—>(x—4)(x+1)=0 M1 | Solve
— Ais(4,0) nfww A1l | Indication somewhere that
x=4wheny =0
11(||) 4+3X_X2:n’]x+8 M1 | Eliminate Y.
x> +(m-3)x+4=0
b? - 4ac(=0) - (m-3)* =16 M1|Mildep
Use of discriminant
m=-1 A1l | Do not award if
m=7is not discarded
11(iii) Obtain quadratic x2 +(m—3)x+4=0 using M1 | Working must be seen for any
their m and attempt to solve marksto be awarded._ .
' Must not be awarded if mis not
obtained correctly
Point B (2, 6) Al
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11Gv) Areaunder curve = I:(4+ 3x— xz)dx M1
Integrate powersincreased in at least 2 terms
r 4 Al
—|ax+ 32 —Exﬂ
2 3 1,
i 64 8 M1 | M1dep
= 16+24_§}_[8+6_§} Insert limits of their 2 and 4 and
‘1 subtract in correct order. May be
=73 implied by 18%—...
M1 | Areaof triangle usin
Intercept is (8,0) so areaof triangle = 6x6 =18 g. g
2 . (their8—xg)
their B= *———=xy,
2
or
Attempt to find other suitable areas
to result in a complete method.
B 1.2 Al | Accept 10.7. Must not be awarded
Shaded area =18 7§ ‘105 if point B is not obtained correctly.
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