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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
¢ the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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MARK SCHEME NOTES

The following notes are intended to aid interpretation of mark schemes in 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 a valid 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 a question 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 Special Case

soi seen or implied
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Question Answer Marks Guidance
1(1) - B3 | B1 for y intercept (0,1), must have a
graph

B1 for starting and finishing at (£90,-1)
B1 for all correct, must be attempt at a
curve passing through (£30,—1) and

(J_réO, —3)
1(ii) 2 B1
1(iii B1
(i11) 120° or 2—7[
3
2 lgy* =mx+c B1 | May be implied by subsequent work
Gradient= -4 (=m) B1
c=32 B1
their §+their % M1 | Dep on first Bl
y = P their £+their mx
Useof Igy" =2Igyand 10 2 2
OI' use OfyZ — 10(their c+their mx) and
their £+their mx
2 2
y — 1016—2)( Al
3 . 13 , B2 | All terms correct
[1 - —j =1-2x+—x or B1 for 2 correct terms
(1- 2x)4 —1-8x+24x> . B2 | First three terms correct
or B1 for one incorrect term
293 , M1 | For attempt to multiply out to obtain

P =1-10x+—
roduct x 7 X (1)—10x+mx2, m#16

293 A1 | For both, need to identify a and b
a=-10, b=—
7
4(1) ' B4 | B1 for shape, with max in first quadrant
B1 for (-0.5,0) and (5,0)
B1 for (0,5)

B1 all correct, with cusps and correct
curvature for x<0.5 and x> 35
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4(i1) k=0 B1 | Not from incorrect work
Stationary point when M1 | For attempt to find y-coordinate of
121 stationary point, must be a complete
y=i? or £15.125 method i.e.
Use of calculus
Use of discriminant,
Use of completing the square
Use of symmetry
Allow if seen in part (i), but must be used
in (ii)
P> E Al | cao
Sa(i) fg B1
Sa(ii) g’ B1
Sa(iii) £ B1
Sa(iv) g B1
5(b)(i) Undefined at x =0 oe B1
5(b)(i1) 4=a+b M1 | For attempt at h(1) and differentiation to
h'(x)= % and attempt at h'(1) obtain h'(1), must have the form
h'(x)= % oe
X
b=- A1 | For both
a=12
6(a) 7571 B3 7
prgir 3 B1 for each term or for each of a=—,
2
b= s , C= I
3 3
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6(b) Either M1 | For change of base.
log, x+ =3
log; x
(log x)2 ~3log, x+2=0 M1 | Dep for forming a 3 term quadratic
1 7 L1 7 5 equation in log, x and a correct attempt to
og,x=1, log,x=
Brx=% 108 % solve
x=7, x=49 M1 | Dep on both previous M marks for
dealing with a base 7 logarithm correctly
Al | For both
M1 | For change of base
Or +2log, 7=3
log, 7
2(10g 7)2 ~3log. 7+1=0 M1 | Dep for forming a 3 term quadratic
1 7x L1 7x 0.5 equation in log, 7 and a correct attempt to
og.7=1 log 7=0.
Bx Ex solve
x=7, x=49 M1 | Dep on both previous M marks for
dealing with a base x logarithm correctly
Al | For both
Or M1 | For change of base
lex 5187 5 o 1g1000
lg7 lgx
(lgx)2 _ 31g7(1gx) n 2(lg7)2 -0 M1 | Dep for forming a 3 term quadratic
lox=2le7  lex—lo? equation in Igx and a correct attempt to
gr=s8 gr=1¢ solve
x=T7, x=49 M1 | Dep on both previous M marks for
dealing with a base 10 logarithm correctly
Al | For both, must be exact
73 > > B1 'S
® %=(ex +1)+2xe" (x+5) For 2xe
M1 | For attempt at differentiating a product or
expanding brackets and differentiating a
product
Al | For all other terms, apart from 2xe” ,
correct
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7(ii M1
(i) When x=0.5, % =9.35 For attempt to find their % when
x = 0.5 and multiplication by p
Approximate change = 9.35p Al
7(iii) dy dx dy M1 | For use of correct rates of change
—_— =
dv dr df equation using their % when x =0.5 and
9.346 % dx =2
dr & =2
dt
Al
& =0.214 FT on 2
dr their 9.346
Must be correct to at least 3 sf
8(a)(i) Either B2 | For correct matrices in correct order
2 1 1 21 or B1 if one correct matrix and a slip in
13 0 1 3 ) one element of the other matrix
1 1 2|2for|1 1 [ZJ
0 1 3|\0 0 1
301 30

Or B2 | For correct matrices in correct order
or B1 if one correct matrix and a slip in
one element of the other matrix

8(a)(i1) 10 M1 | For matrix multiplication of their (i), with
at least 2 elements correct, must be in

10 correct form, may be unsimplified
6 | or (10 10 6 2 12)
2 A1l | All correct and identifying team E
12
Team E
8(b)(i 4 1 B2 4 1
(0D 1 B1 for 1 and B1 for
6(-2 1 6 -2 1
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8(b)(i1) C=A"B M1 | For pre-multiplication by their inverse
from (i)
14 15 0 M1 | Dep for matrix multiplication, using their
= ol 11 =2 inverse from (i), at least 2 elements
correct
121 2 Al
=— oe
619 -2
9(i) wr2h=1200n Bl
1200 12007 o B1 | Must have attempt to use in an equation
h=—— or mrh= and substitution for S
r r

into their S

B1
S=2m*+ (2711’ X 1200)

r
leading to given answer

aii -
" (;S a 240207[ Must obtain the form Ar + Ez
r 7 ;

M1 | Dep for equating to zero and attempt to

ds jp—
When d_:O’ r=4600, 8.43 solve to obtain = ...

7

Al | For correct r

S, =1340 or 1341 Al

. 2 48007 B1 | For a correct method to reach a correct
Either R 4n + > conclusion

5 If r is not calculated, then must state that
d-s . r>0
— >0 so minimum
dr
Or Consideration of gradient e.g. B1 | Must be making a correct and convincing

r <843 | 843 >8.43 argument with sufficient detail

s .

dr

Minimum point
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10(1) Either M1 | Attempt to use cosine rule

182 =102 +10> —=200cos AOB

cos AOB =-0.62 Al | Allow unsimplified
AOB = 2.2395 or greater accuracy, so 2.24 Al | Must justify 2 dp
(to 2 dp)

or AOB =2.239... s0 2.24 (to 2 dp)
AOB =2.240 so0 2.24 (to 2 dp)

10(1) AOB 9 M1 | Attempt at trig using a right angled

Or sin 510 triangle

or tanﬂzi

2 19
J19
10

AOB
or cos——=
2

Al

AOB =2.2395 or greater accuracy, so 2.24 Al | Must justify 2 dp
(to 2 dp)

or AOB =2.239... s02.24 (to 2 dp)
AOB =2.240 s0 2.24 (to 2 dp)

10(i1) AOC =21t — 2(2.2395) or M1 | For attempt to find angle AOC or ABC
AOC AOC =2n—2(their AOB)

ABC =n—(their AOB)oe

or ABC =n—(2.2395) oe

AOC =1.804 or 1.803 Al | Condone 1.8 or 1.80
Arc length = 18.04 or 18.03 M1 | For attempt at arc length using
10x their AOC
AC = 20sin AOC or 36sin Alng M1 | For attempt at AC using their AOC, or

2
ABCbut AOC #2.24 or =&
or V102 +10? —200cos AOC 3

or V182 +18% — 648cos ABC
—15.69 0r 15.7

Perimeter = 33.7 Al | Allow awrt 33.7
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10(iii) Area of sector = 50x1.804 M1 | For attempt at sector area
=90.2 or 90.15
o %x 10* x their AOC
AOC must be in radians
Area of triangle = 50sin1.804 =48.6 or 48.66 M1 | For attempt at area of triangle
%x 10% x sin their AOC
AOC must be in radians
Shaded area=41.6 or 41.5 A1 | Lack of accuracy is penalised here
11 1 M1 1
d—y:2(3x—1)3 +c For (d_y =j a(3x—-1)3, condone
dx dx
omission of + ¢
Al | All correct, condone omission of ¢
6=4+c M1 | Dep for attempt to find ¢
1 Al | All correct, may be implied by ¢ =2
(d—y:) 2(3x—1)3+2 Y P Y
dx
1 4 M1 . . dy .
y= E( 3x— 1)3 +2x+d For attempt to integrate their ™ to obtain
4
the form y=5(3x-1)5 (+mx+d)
A1l | All correct, condone omission of d
11=14+d M1 | Dep for attempt to find d, a second
arbitrary constant, having used an
arbitrary constant for Y
dx
4 Al
y=%(3x—1)3 +2x-3
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