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Marks awarded

e  The number of marks awarded for each part of the question should be recorded in the ‘For
Examiner’s Use’ column at the right side of the page using the annotations indicated in the mark
scheme e.g. M1 Al

e  Half marks cannot be awarded.

e  The total number of marks should be added for each question and written on the front of the question
paper, added up to give the final total for the paper.

e Ifaquestion instructs the candidates to use a particular method then that method must be used.

e  In other questions any valid alternative method is acceptable, and candidates should be awarded
equivalent marks for reaching a comparable stage in their solution.

e  Particular care should be taken when marking questions where the working leads to a given solution
— the candidate must provide a full justification of the result.

e  Ifaquestion requires an exact solution then the candidate must use exact values throughout their
working.

Annotations and abbreviations

M Marks are awarded for using a correct method and are not lost for purely numerical errors.

A Marks are awarded for an accurate answer and depend on the preceding M marks. Therefore MO Al
cannot be awarded.

B Marks are independent of M marks and are awarded for a correct final answer or correct intermediate
stage.

DM or DB (or dep*) is used to indicate that a particular M or B mark is dependent on earlier M or B
(asterisked) mark in the mark scheme.

Where follow through (ft) is indicated in the mark scheme, marks can be awarded where the candidate’s
work follows correctly from a previous answer, whether or not it was correct.

oee: or exact equivalent

ee: subtract 1 mark for each error (up to maximum marks available for that part)
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Question Answer Mark Additional Guidance
1 Use of log,3=1 Bl
Ml Apply at least one log law
log, 3(x* +1) =log, 10x correctly
3x? —10x+3=(3x—1)(x—3)=0 DMI1 | Solve a 3 term quadratic for x
1
x=—orx=3 Al
3 [4]
1 . —
2 (a) 14+ . X (=320) ... Mi First two terms (unsimplified)
- 1.-1.=
2 2 2.2 2 2 3
5 ( 3x ) + 0 (—3x ) Al Correct unsimplified
3 , 27 4
l-——x——x"—-—x
2 8 16 Al Or decimal equivalent
(3]
2 (b) 3 9 27 Ml Must have working. 0.6324
1- > x 0.2 — 3 %X 0.04 — 16 % 0.008 suggests MO
9x0.01 27x0.001
or1-3x0.1- -
2 2
=0.6415~0.64 Al
(2]
3 () 2cosx+2cosix—1=2 M1 Use of double angle formula
2cos’x+2cosx—3=0
—2+4+24 Ml
CoOSx =——"—
4
= _1+\/7 Only Al oce.
2 (3]
3 (b) x=34.6 M1 One correct value for x
and x =325.4 Al both correct

(2]
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4 L1 2 1 B1 Divide by correct determinant
B = 5 1 s B1 Transformation of matrix correct
1{a 1\ 2 -1 M1 Post multiply by the inverse — one
M= 93 1ll=1 5 term correct
1({2a-1 —a+5
9l 5 b A2 -1 each error (max 2)
2a—1 -a+5
_| 9 9
> 2
9 9 [5]
OR x y\5 1 a 1
4 =
z t)\1 2 31
—Sx+y=a, x+2y=1 B1 One pair of simultaneous
L - equations
and5z+¢=3, z+2t=1 Bl Second pair
2a—1 —-a+5 M1 Solve for x & y in terms of a
M= 9 9 A2 -1 each error (max 2)
Bl 2
9 9
[5]
5 (a) 7x85-6x%x9 M1 New total — old total
5.5 Al
[2]
A P
Var = - MI Equationin » x°
6 Al 1 2
D x* =498
2
New var J28+5:5" ¢ M1 | For their 5.5 & 498
7
=3.21 oee Al Or better
[4]
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6 J' e’dy = J e dx MI1* Separate correctly and attempt to
integrate both sides.
J‘x e dy = X o2 _ J’% o2 dx( +C) Ml Integration by parts
X 5. 1 5
==¢” ¢’ (+C) Al Correct parts
o’ = geh 4 C Al Condone C missing
e=—l+C DM1* | Use x =0,y =1to evaluate C.
4
y X ox 1 2x . .
e’ = 2 - Ze +—+e Al Correct equation in x & y
O e L
Y 4 Al
[7]
7 (a) 7 9 Bl One correct statement
a+pf=—— aff=—
2, 2
a2+,82:(a+ﬂ)2—2a,3 M1
ﬁ -9= 2 Al * Answer given*
OR ~7++/49-72  —7+i/23
7 (a) a,ff=—— =— Bl
4 4
o+ B = 49 —-23-14i23 +49 -23 +14i+/23| Ml Square and add
16
E Al * Answer given*
= [3]
7(b) g+g_a2+ﬂ2_gxg(_gj | _—
8 op 4 91713 B Seen or implie
e X ﬁ =1 B1
g o
, 13 2 _
X —§x+1=0 or I18x"-13x+18=0 M1 For their sum & product
p=18,q=13,r=18 Al
or equivalent (4]
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8(a B1 -3 2
( ) —:—Ztan_3txseczt Bl ktal’l 7f3$ec t2
t —2tan " tsec” ¢
d .
S = 2sin2s Bl
t
dy —2sin 2¢ M1 .
dx  —2tanrsect Chain rule
. . 3 2
= 4sm? C;S ! ST feos M1 Double angle formula
—2cos’ t
=2sin*¢ Al *Answer given*®
[6]
3 X
8 (b) &y = 8sin’ 7 cos ¢ x _Szlrcli)é - Bl Derivative of sin* 7 with respect
dx? to ¢
. . ..d
— _dsin®s IXIII Chain rule (with their d—’tc)
[3]
9 (a) 10! Ml
313121
Al
= 50400
(2]
9 (b) 8! Ml
312!
Al
= 3360
[2]
9 (¢) 6! <7C M1 Is separate
20 72
= 2520 Al
2520 = 3 or equivalent M1 Correct use of their values
3360\ 4 Al
[4]
OR 7! M1 Is together
9 (¢) 3540 Al
840 2520 3
-—— = — (: —) or equivalent Ml Correct use of their values
3360 3360 \ 4 Al
[4]
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10 (a) dt B 1 sec? (9) Bl Or equivalent
do 2 2
1 2 . Ml Substitute ¢ for &
1+ 2t 1 + t2 Al Correct unsimplified
1+ t2
6=2,t=16=0t=0 Bl Deal with the limits
o2
-fo 1+ 0)2 dt Al * Answer given*
[3]
10 (b) 27 M o include (1+7)
1+17 ],
= __2 +2 = DMI1 Use correct limits correctly
2 Al
[3]
11 (a) p(-1)=0=-1+5-m+16 M1 Or use division of polynomials
m=20 Al
(2]
11 (b) z=-1 BI
p(z)=(z+ 1)( 2244zt 16) Ml Factorization by inspection or
division
Al
7= —4EV16-64 = 2+iJ12 =—2+2./3i M1 Solve 3 term quadratic for z.
2 Al
[3]
11 (¢) +i BI
2
(1 - \/51) =1-243i-3 M1 Square the given value OR an
——2— 2\/§i exact method for v —2 — 2+/3i
= square root of result from (b) and hence root of )
( 2) ~0 Correct deduction of given
P\z)= Al result.
z=1+ \/gi B1 . .
: Complex conjugate will be a root
z=—1++/3i g} Negatives will be roots
=—1-+/3i
=13 [6]
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12 (a)

Area=~[al|b]sin6
2

1 )
Reference to E absinC

B1
a x b =|al||b|sinf -n Quote formula for vector product
BI .
or and deduce given result.
a x b| = |a||b|sind
ja x b| = [al[b] 2
12 (b) axb :i(—4—6)—j(8—3)+k(4+1) M1 Clear attempt at vector product
with one term correct.
Al 2 terms correct
Al All correct
1
Area= 5 10> +5* +5° M1 Modulus
1
=—x 5\/6 Al Or exact equivalent
2 [5]
OR a-b 2-2+12 M1 Use scalar product to find an
12 (b) COS(AAOB) - |a||b| - \/ﬁx\/i angle
. Al Correct scalar product
- \/ﬁ V21 Al Or exact equivalent
1 V14X21-144 .
Area=—v14vV21 X —m0—— M1 Area of triangle
T Vi4v21
_ 5V6 Al Or exact equivalent
2
[5]
12 (¢) Plane O4AB:2x+y—z=0 Bl their n
[1]
12 (d) ccn=2—-6=—4 M1 Scalar product with their n
_ R 4 NG M1 Correct method for distance
Distance = |c- | = ﬁ =2 3 Al Or exact equivalent
[3]
[Method marks may be through
substitution in formula included
in Formulae Booklet. ]
12 (e) 1 . Ml Correct method with their values
Volume = 3 x base area x height
_ l % 15 \/g % 2\/6 _ E Al Correct answer only
3 2 3 3 [2]
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