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Mark Schemes
Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions
given by candidates are evaluated and credit given as appropriate; these alternative methods are
not usually illustrated in the published mark scheme.

The marks awarded for each question are shown in the right-hand column and they are prefixed
by the letters M, W and MW as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.
W indicates marks for correct working.
MW  indicates marks for combined method and working.

The solution to a question gains marks for correct method and marks for an accurate working
based on this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part
of the same question. A candidate who gets the wrong answer to the earlier part and goes on to
the later part is naturally unaware that the wrong data is being used and is actually undertaking
the solution of a parallel problem from the point at which the error occurred. If such a candidate
continues to apply correct method, then the candidate’s individual working must be followed
through from the error. If no further errors are made, then the candidate is penalised only for the
initial error. Solutions containing two or more working or transcription errors are treated in the
same way. This process is usually referred to as “follow-through marking” and allows a candidate
to gain credit for that part of a solution which follows a working or transcription error.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is,
having penalised a candidate for an error, we mark the succeeding parts of the question using the
candidate’s value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(a) anumerical error in one entry in a table of values might lead to several answers being
incorrect, but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected
but might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a
proportion of the marks will be available (based on the professional judgement of the examining
team).
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1 (i) 16 — 6x —x*> =16 — 6(5cosf — 3) — (5cosf — 3)?

= 16 — 30cosf + 18 — 25co0s26 + 30cosf — 9

= 25 — 25co0s20

= 25(1 — cos?f) = 25sin0

(i) x = S5cosh — 3 % = —5sinf
do

J‘ dx B J‘— 5sinfd6
\/16 — 6x — x° V25 sin’0

- + 3
=—jd0 = —f0+c = — cos 1(x 5 j+c

4x —4x
+
2 (i) 2coshdx coshx = 2[6 ©

eSx + e3x+ e—3x + e—5x

2

e + e e + e

(ii) cosh 5x + cosh 3x = 4 cosh x
2 cosh 4x cosh x = 4 cosh x
cosh x = 0 = no real solutions
orcosh4x =2=x = ycosh™!'2

x=*11n@2+1\3)

Alternative cosh 4x = 2
e+ e =4
e™)? —4de™*+1=0

+
et =—4_\/E =2 +13
2
x = 1@ =\3)
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// y =sinh™'x
e
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7
e
e
Ve
Ve
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- MWI1
(ii) y = sinh~!x
sinhy = x M1
d
cosh y A MWI
dx

cosh’y =1 + sinh?y = 1 + x? W1

d

1+ 2 =1

v _ 1
dx vl + x? W1

(mn=gmﬂx$mmy=x:ey;5y=x MW1
e —2x=¢e—7
(@) — 2x¢ — 1 =0 Wi
+ J4y? +
ey:2x_;1x 4=xi x>+ 1 W1
— ve eliminated since e’ > 0 . =x +Vx* +1

(x ) "
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(iv) sinh 'x = sinh™' T - sinh™' >
4 /1
Zln—+—6+1 —ln§+i+l MWI1
3 9 4 16

ln(x+\/x2+1)=ln3—ln2=ln(%} W1

P =2
2
3 2
x2+1=(5—x]=——3x+x2 W1
5
X = — W1 13
12

4 (i) Perpendicular distance of point (a, B, y) to plane n, x + nyy + nyz +d =10

is|m et mp+ny+d

M1
\/n12+ n?+ nl
Distance=|0+0+0_5 -2 orS\/l—4
‘ J4 +9+1 J14 14 W1

{Could be done by finding equation of perpendicular from origin etc.}

(ii) Cartesian Equation of planeis2x — 3y +z =5 MWI1
Vector Equation of lineisr = 2i + 5j — k + A(3i — 2j + 5k) MWI
Point of Intersection (2 + 31,5 — 2A, —1 + 5))

To satisfy equation of plane: 2(2 + 31) —3(5 —2) + (—1 + 50) =5 MWI

170 =17
A=1
Point of Intersection (5,3,4) Wil

(iii) Angle 6 between direction of line 3i — 2j + 5k and the perpendicular
to plane 2i — 3j + k given by scalar product M1 W1

Gi—2j+5K) - Qi-3j+K=6+6+5=/38 14 cos§ MWI

17
cosf = ————
J38 V14

6 = 42.5° Wil
Angle between line and plane = 90° — 42.5°
= 47.5° Wil 11
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5 @G [ = J. x" cos x dx

. du a1 dv :
U =x — =nx ; — =COSX V = sInx MW?2
dx
n o _: g % n—1 _:
= [x smx] — nj X sin x dx Ml
0 0
0 PR
= (%) — nJ X sin x dx W1
0
n—1 dLl ﬂ

u =x ™ =mn — l)x"_zz =sinx v = —cosx MWI

n : ;
= (%) —n|[=x""" cosx]®? + (n — I)J. x”zcosxdx}
0 0

i 3
=(§)—n OO+(nl)J‘x"2c0sxdx} W1
0

= (&)~ n - 1)1, _,

% 4
(ii) I4=J X" cosx dx Ml
L= (z) - 121, Wi
I,= (g)2 Wi
I, = ‘[2 cosx dx = [sinx]g =1 Wi
0
1= (3) -2y -2
= =" 3.7 + 24 Wl 1
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1 AVAILABLE
6 (@ () y = sin”' Vx — (x — xz)2 MARKS

dy 1 1 -1 27

= = —x 2= —(x —x}) 2-(1 —2x) MIWI

dx /1_(\/;)2 2 2 MW1
1 — (1 —2x) _ 2x x

= = = ,|—— W1 WI
2Wx A1 — x Wx Al — x ] — x

1 1
(ii) .[2‘/1 Y odx = [sin_lx/; Ay - xZT M1
0 — X 0

I 11
:sinl——————[O]zf—l W1
4 2

J2 2 4

[Solution possible using substitution x = sin’u]

24 -3 2 4 2 3
(b) —);dx=j—2dx— —xzdx MWI1
04 + 3x 04 + 3x 04 + 3x
2 2
:ij ! & — lJ’ x4, MW1 MW1
3 Jo 2 Jo 4 + 3x°

2
i +x°
3

2
4 [\@ . ﬁx} I
=— |—tan  ——
3| 2 2

2
. —[m 4 + 3x2)} W1 Wl
2 0

2 _ _ 1
=— [tan 1\/3 — tan 10} — —[ln 16 — In4]

NG 2
_2r _ 1 In4

W32
= 2\577 — In2 W1 13
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_— e ;
7 () AB=-6i+6j+3k AC=i—-4j—Kk MWI1 MW1
> > |1 Kk
ABXAC=|-6 6 3|=6i—06j+ 18k
I —4 -1 3(2i — j + 6k) M1W1
(i) Plane r-2Qi—j+6k)=dorr-(6i —3j + 18k) =d’ Ml
Aonplaned = (4i +j + 3K) - (2i — j + 6K) or
d =(4i+j+3k)(6i —3j + 18k) =25 Wi
ord =175
r-(2i—j+ok)= orr-(6i — 3j + 18k) = 75W1
(iii) D on plane .. (11i — 9j + AK) - (2i — j + 6k) = 25 MWI1
22+9+61=25 A=-1 W1
% —>
or AD BC = —71 — 10j + 4k
. ABCD is a parallelogram Wi
— —>
(v) Area = [AB x AC| = |6i — 3j + 18K = 341 M1 W1
13
Total 75
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