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Instructions to Examiners

Abbreviations

M

(M)

(A)

AG

Marks awarded for attempting to use a correct Method; working must be seen.

Marks awarded for Method; may be implied by correct subsequent working.

Marks awarded for an Answer or for Accuracy; often dependent on preceding M marks.

Marks awarded for an Answer or for Accuracy; may be implied by correct subsequent working.
Marks awarded for clear Reasoning.

Marks awarded for correct answers if no working shown.

Answer given in the question and so no marks are awarded.

Using the markscheme

1

General
Write the marks in red on candidates’ scripts, in the right hand margin.

e Show the breakdown of individual marks awarded using the abbreviations M1, Al, etc.
o Write down the total for each question (at the end of the question) and circle it.

Method and Answer/Accuracy marks

¢ Do not automatically award full marks for a correct answer; all working must be checked, and
marks awarded according to the markscheme.

¢ |tis not possible to award MO followed by A1, as A mark(s) depend on the preceding M mark(s), if
any.

e Where M and A marks are noted on the same line, e.g. M1AL, this usually means M1 for an
attempt to use an appropriate method (e.g. substitution into a formula) and Al for using the
correct values.

e Where the markscheme specifies (M2), N3, etc., do not split the marks.
e Once a correct answer to a question or part-question is seen, ignore further working.

N marks
Award N marks for correct answers where there is no working.
e Do not award a mixture of N and other marks.

e There may be fewer N marks available than the total of M, A and R marks; this is deliberate as it
penalizes candidates for not following the instruction to show their working.
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Implied marks

Implied marks appear in brackets e.g. (M1), and can only be awarded if correct work is seen or if
implied in subsequent working.

¢ Normally the correct work is seen or implied in the next line.
¢ Marks without brackets can only be awarded for work that is seen.

Follow through marks

Follow through (FT) marks are awarded where an incorrect answer from one part of a question is
used correctly in subsequent part(s). To award FT marks, there must be working present and not
just a final answer based on an incorrect answer to a previous part.

o |f the gquestion becomes much simpler because of an error then use discretion to award fewer FT
marks.

o If the error leads to an inappropriate value (e.g. sin@=1.5), do not award the mark(s) for the final
answer(s).

¢ Within a question part, once an error is made, no further dependent A marks can be awarded, but
M marks may be awarded if appropriate.

e Exceptions to this rule will be explicitly noted on the markscheme.

Mis-read

If a candidate incorrectly copies information from the question, this is a mis-read (MR). Apply a MR
penalty of 1 mark to that question. Award the marks as usual and then write —1(MR) next to the total.
Subtract 1 mark from the total for the question. A candidate should be penalized only once for a
particular mis-read.

o |f the question becomes much simpler because of the MR, then use discretion to award fewer
marks.

o |f the MR leads to an inappropriate value (e.g. sin@=1.5), do not award the mark(s) for the final
answer(s).

Discretionary marks (d)

An examiner uses discretion to award a mark on the rare occasions when the markscheme does not
cover the work seen. The mark should be labelled (d) and a brief note written next to the mark
explaining this decision.

Alternative methods

Candidates will sometimes use methods other than those in the markscheme. Unless the question
specifies a method, other correct methods should be marked in line with the markscheme. If in doubt,
contact your team leader for advice.

o Alternative methods for complete questions are indicated by METHOD 1, METHOD 2, etc.

¢ Alternative solutions for part-questions are indicated by EITHER . .. OR.

e Where possible, alignment will also be used to assist examiners in identifying where these
alternatives start and finish.
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Alternative forms
Unless the question specifies otherwise, accept equivalent forms.

¢ Asthis is an international examination, accept all alternative forms of notation.

e In the markscheme, equivalent numerical and algebraic forms will generally be written in
brackets immediately following the answer.

¢ In the markscheme, simplified answers, (which candidates often do not write in examinations), will
generally appear in brackets. Marks should be awarded for either the form preceding the bracket or
the form in brackets (if it is seen).

Example: for differentiating f (x) = 2sin (5x —3), the markscheme gives:
f'(xX)= 2cos(5x—3) 5 =10cos(5x-3) Al

Award Al for 2cos(5x—-3) 5, even if 10cos(5x —3) is not seen.

Accuracy of Answers

If the level of accuracy is specified in the question, a mark will be allocated for giving the answer to
the required accuracy.

¢ Rounding errors: only applies to final answers not to intermediate steps.

o Level of accuracy: when this is not specified in the question the general rule applies: unless
otherwise stated in the question all numerical answers must be given exactly or correct to three
significant figures.

Candidates should be penalized once only IN THE PAPER for an accuracy error (AP). Award the
marks as usual then write (AP) against the answer. On the front cover write —1(AP). Deduct 1 mark
from the total for the paper, not the question.

o |f afinal correct answer is incorrectly rounded, apply the AP.
o |f the level of accuracy is not specified in the question, apply the AP for correct answers not given
to three significant figures.

If there is no working shown, and answers are given to the correct two significant figures, apply the
AP. However, do not accept answers to one significant figure without working.

Crossed out work

If a candidate has drawn a line through work on their examination script, or in some other way
crossed out their work, do not award any marks for that work.
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SECTION A

from GDC, sketch a relevant graph
maximum; y=3 or (-1, 3)

minimum; y=1.81 or (0.333,1.81) [ory:g or (—

hence, 1.81<k <3

Note: Award Al for 1.81<k <3. |

2.

EITHER
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L 49
3’27

Al
Al

Al

AlAl

I goes through the point (1, 3, 6), and the plane contains A (4, —2, 5)

the vector containing these two points is on the plane, i.e.
1 4 -3

3|-|-2|=| 5

6) |5) |1

1) (-3) |0 j ok

2 |x| 5 |=|-1 2 -1|=7i+4j+k
1) (1) |85 1

4 (7

2 le| 4|=25

5 (1

hence, Cartesian equation of the plane is 7x+4y+z=25

OR

finding a third point
e.g. (0,5,5)
three points are (1, 3, 6), (4,-2,5),(0,5,5)
equation is ax+by+cz=1
system of equations
a+3b+6c=1
4a-2b+5c=1
5b+5c=1
a:l, b:i, c:i, from GDC
25 25 25
7 4 1
SO —X+—Yy+—z=1
25 257 25
or 7x+4y+z=25

(M1)A1

M1Al

(M1)

Al

M1
Al

M1

M1Al

Al

N3

[5 marks]

[6 marks]
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(@) shaded area = area of triangle — area of sector, i.e. (M1)
(%xfsin xj—(%szj:SSinx—Zx Al1A1AG
(b) EITHER
any method from GDC gaining x ~1.32 (M1)(AL)
maximum value for given domain is 5.11 A2
OR
aA =8cosx—2 Al
dx
setd—A:O,hence 8cosx—-2=0 M1
dx
1
cosx:Z:Xz1.32 Al
hence A, =5.11 Al
[7 marks]
n)/ 1)
(@) coefficient of x* is (3](5) =70 M1(AL)
|
LI (A1)
3l(n-3)! 8
_,n(n=(n=2) 4, (M1)
48
n=16 Al

(b) [126 j@)z =30 Al

[6 marks]
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25

200 X33

Note: Award M1 for the integral equal to 0.5
A1A1 for the correct limits.

20025 _9nN25
2007 | ~20071_ g M1A1A1
M?2 200°

Note: Award M1 for correct integration
A1AL1 for correct substitutions.

_ 2.5

200 05 M - 2(200)*° (A1)
M 25

M =264 Al

[8 marks]

the waiting time, X ~ N(18, 4°)

(@ P(X >25)=0.0401 (M1)A1
(b) P X <20|X>15 (A1)
_P@5< X <20) (A1)

P(X >15)

| Note: Only one of the above Al marks can be implied.

©0.4648..,
0.7733...

=0.601 (M1)A1

[6 marks]
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(@ onerootis —1-3i Al
PRV
2.7 12
~ 2
- 1
1 N
<1! 4
- -1
L -2
e
s NI
distance between roots is 6, implies height is 3 (M1)A1
EITHER
—1+3=2=third root is 2 Al
OR
—1-3=-4=third rootis —4 Al
() EITHER
z—(-1+3i) z-(-1-3i) (z-2)=0 M1
= (2 +22+10)(z-2) =0 (A1)
2 +62-20=0 Al
a=0,b=6and c=-20
OR
z—(-1+3i) z—-(-1-3i) (z+4)=0 M1
= (2 +22z+10)(z+4)=0 (A1)
7 +62° +182+40=0 Al

a=6,b=18and c =40
[7 marks]
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e¥ +In(y?)+e’ =1+e

e“(y+xﬂ)+gd—y+eyg=0, at (0,1) Al1A1A1A1AL
dx/) ydx dx
10+0)+2Y e _g
dx  dx
1+ ZQ + eﬂ =0
dx dx
d_y:_i (=-0.212) M1A1l N2
dx 2+e
[7 marks]
(@) a=224 5 Al
() (@) 34
Ve
3.—_3-!(x)
L
(sjE.,ﬁ) . A2
(J’ %) 4=3(x>
P & Q —Z>

Note: Award Al for end point
Al for its asymptote.

(i)  sketch of g~ (see above) A2

Note: Award Al for end point
Al for its asymptote.

3X

() y= - = yx* —3x+5y =0 M1
5+ X
" — 2
Ly 3EN9 20y Al
2y
_ 2
—g(x) = 3+\/92X 20x Al

[8 marks]
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SECTION B
10. (a) (i) x-aJx=0
Ix Jx-a =0
x=0, x=a’
" a
ii f'(x)=1-—=
(i) () 27X
f is decreasing when f’'<0
2
1- a <O:2&_a<03x<a—
24/x 2% 4
(iii)  f isincreasing when f’'>0
2
1- a >0:2\/; a>0:>x>a—
2 24x 4
| Note: Award the M1 mark for either (ii) or (iii).|
a2
(iv) minimum occurs at x = v
a2
minimum value is y:—T

a.2
hence y>—-——
y 4

(b) concave up for all values of x

NO9/5/MATHL/HP2/ENG/TZ0/XX/IM+

M1
(Al)
Al N2

Al
(M1)

Al

Al

(M1)Al
Al
[10 marks]

R1
[1 mark]

Total [11 marks]
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onl, A(-3+34,-4+24,6-24) Al
4 -3
onl, L:ir=|-7|+ul 4 (M1)
-3 -1
=>BM@-3u,-7+4u,-3-p) Al
3A+3u—-7
BA—a—b=| 24—4u+3 (M1)AL
24+ u+9
EITHER
3
BALlL=BA+ 2 [=0=>30BA+3u-7)+2QA-4u+3)-2(24A+u+9)=0M1
-2
=174 - =33 Al
-3
BALlL, =BA+ 4 |=0=>-3BA+3u-7)+42A-4u+3)—(21+ux+9)=0M1
-1
=>1-26u=-24 Al
solving both equations above simultaneously gives
A=2; n=1=A(3,0,2),B(, -3, -4) A1A1A1AL
OR
i j k
3 2 -2|=6i+9j+18k M1A1l
-3 4 -1
2 3 +3u-7
s0 AB=p|3|=|21-4u+3 M1AL
6 24+ u+9
31+3u—-2p=7
24 —-4u—-3p=-3
2+ u—6p=-9
A=2,u=1p=1 AlAl
A(-3+6,-4+4,6-4)=(3,0,2) Al
B(4-3,-7+4,-3-1)=(1,-3,-4) Al

[13 marks]

continued ...
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Question 11 continued

1Y) (3) (-2
(b) AB=|-3|-|0|=|-3
-4) (2] (-6

| AB| = /(-2)% +(-3)? +(-6)* =/49 =7

(¢) from (b) 2i +3j+6k isnormal to both lines
-3\ (2

l, goes through (-3, -4,6) =| -4 |+| 3 |=18

6 )\6
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(A1)

M1A1l
[3 marks]

M1Al

hence, the Cartesian equation of the plane through |, but not |,

is 2x+3y+6z=18

12. (@)

40 _,
dt
y=10sin&

ﬂ:1Ocosé?
de

% :d_yd_a =30co0sd
dt dé dt

at y=6, cosH:i
10

dy

= — =24 (metres per minute)  (accept 24.0)

dt

O a=2+=

Al
[3 marks]

Total [19 marks]

(Al)
Al
M1

M1
(M1)(AL)

Al
[7 marks]

M1Al

Al
[3 marks]

Total [10 marks]
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(b)
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Ying:
Number of heads 0 1 2 3
- T T T (MDAL
8 8 8 8
Mario:
Number of heads 0 1 2
b 1 2 1 (M1)A1
4 4 4
P(Ying wins) =£+§(g+1)+§xl
8 84 4) 8 4
_16 (MD)AL
32
P(MarioWins):lx[§+1j+gx1
4 (8 8) 4 8
6
-— M1)Al
™ (M1)
P(draw):l—E—E
32 32
_10 Al
32
Ying’s winnings:
X 5 -10 —2
o | 18| 8 | 10
32 32 32
expected winnings =5(Ej—10 EJ—Z Ej M1A1l
32 32 32
=0 Al
[12 marks]
P (Ying wins on 1st round) = 1 (A1)
2
P (Ying wins on 2nd round) = % x% (M1)(AL)
N 5V 1
P (Ying wins on 3rd round) = 5 XE etc. (A1)
.1 5 1 (5 1
P(Yingwins) =—+-—x—+| — - M1
(Ying wins) 2+16X2+£16j 3" (M1)
1
_ 25 M1A1
1- =
16
8
=— (=0.727) Al
11

[8 marks]
Total [20 marks]




