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GENERAL INSTRUCTIONS TO MARKERS

It is very important that all markers should adhere as closely as possible to
the marking scheme. In many cases, however, candidates will have obtained a
correct answer by an alternative method. In general, a correct answer merits
all the marks allocated to that part, provided that the method used is sound.

In a question consisting of several parts each depending on the previous parts,
marks should be awarded to steps or methods correctly deduced from previous
erroneous answers. However, marks for the corresponding answer should NOT be
awarded. In the marking scheme, ‘M’ marks are awarded for showing correct
method use, and ‘A’ marks are awarded for the accuracy of the answers.

The symbol should be used to denote marks deducted for poor presentation
(p.-p.-). Marks entered in the box should be the net total scored on that page.
Note the following points :

(a) At most deduct 1 mark for p.p. in each question, up to a maximum of 3
marks for the whole paper.

(b) For similar p.p., deduct only 1 mark for the first time that it occurs,
i.e. do not penalise candidates twice in the whole paper for the same
P-P-

Numerical answers should be given in exact value unless otherwise specified in
the question. However answers not in exact values would be accepted this year
provided that they are correct to at least 3 significant figures.
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Ima oy
ey P.2
1. circle ia
5;_ correct centre 1a Axes not
correct radius 1A labelled
(ppP-1)
. -4 1=
30 4 | 2-34 2
i
+ ' > R
2 + 3i -2 o} 2 Reat 1A (2,3) not
4 accepted
f(x+h) - £(x) _ 1 1 __1
2. h h(1+x+h 1+x) 1a
1 -h
2 (A+x+h) (1+x) 1a
-1
1A
(1+x+h) (1+x)
(%) =} -1 M
(1+x+h) (1+x)
= _.__l_.__ !A
(1+x)2
5
3. |x - 2] = |- 4|
|- 2] = |x- 2] |x+ 2| 2a
x =2 or |x + 2| =1
X + 2 = %1
x = -1 or -3
Sox =-1, -3 or 2 1A+1A+1A
S
Alternative gsolutions
(1) x-2=x*- 4 or x - 2 = ~(x* - 4) 2A
Xx-2=(x-2) (x+ 2) x -2 =—-(x - 2) (x + 2
=2 o0orx+2=1 x =2 or x + 2 =-1
x =-1 x = -3
.x =-1, -3 or 2 1A+1A+1A
29 RESTRICTED &R
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(2)

(x - 2)F = (¥ - 4)°
(x - 2)? [(x+2)2-1]1 =0
(x - 2)2 (x+3) (x+1) =0

x =2, -1 or -3

2A

1A+1A+1A

(3)

3 cases : x 22, -2 < x< 2, xs -2
Case 1 : x 2 2
x-2=x-4

2

x = or -1 (rejected)

Sox 2

Case 2 : -2 < x <2
-(x - 2) = (¥ - 4)
x = -1 or 2 (rejected)
Jox = -1

Case 3 : x s -2
-(x - 2) =x- 4
x = -3 or 2 (rejected)
Sox = -3

Sx =-1, 2 or -3

ia

1A Awarded only if
the 3 equations
are all correct

1A+1A+1A
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(a) % =1 + 2cos82x
2
d%¥ - _g4sin2x
dx?

(b) 1 + 2cos82x =0

1
cos2x = -~—=
. 2
2n an
2x = =— or — =
3 T 3 (0 = x )
T 27
= —= 0 —_—
x=3° 3
4%y ==2/3 <0 . max
dx? X=—’E'
3
n rx.s
Voax = ? + 51n—3—-
= _Tt. + ﬁ
3 2
d?y ;
=2/3>0 . min
dx? x=-2_’£
3
2 . AW
Yan = 737 T SIS
=2z _ 3
3 2

ia

1A

1M

1A

1M

ia

ia

P.4

Do not accept
degrees, but
carry forward
Accept
dzz ¢ 0 o~ maxX
dx? x=£_

3

Accept 1.91

(awarded only
if max. is
checked)

Accept 1.23

(awarded only
if min. is
checked)

GA 29
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5. ot = &+ 30 1g.23
(a) 7 ia 4a+ 45’
Omit vector sign (pp-1)
(b) (i) O = k;1 ot 1A
_k+1 (=
ik (&+ 3P) 1a
= k+1 = 3(k+1) =g
7y Iy
(ii) oD =2F 1A
o = & + 2mb 1A
1 +m
= 1 g+ 2m 5
1+m 1l+m
k+1 1
{ ik 1+m 1
3(k + 1) 2m
4k 1+m
Solving, m = % k= % 1A
7
GA 29
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P.6
6. (a) y! = -_x% +1 iAa
/ =
YN|eor =0 1a
Equation of tangent at P : y = 2 1A
Equation of normal at P : x = 1 1A
/ = -
(b) V]e=1=-3 ia
2
Equation of tangent at @
==3 1A
x-+
2
y=-3x + 4
Subs. x =0, y =4
.. The tangent to C at Q passes through A. 1
7
Alternative solution for (b
V|1 =-3 1A
x 2
Slope of AQ = 1
°0-3
= -3 1a
= glope of tangent at Q
.. The tangent to C at Q passes through A. 1
7. (a) pg =1 - kip + q) 1a can be omitted
=1- k(2 - k) 1A
=1 - 2k + ¥
(b) The equation is
- (2-kx+ (1-2k+K) =0 1A+IM | 2 + (k - 2)x
+ (k-1)=0
[-(2 - k))* - 4(1 - 2k + K) 20 1M do not accept > O
4k - 32 2 0
k(4 - 3k) 2 0 ia or k(3k - 4) =0
0sks= i 1A |
3 —
7 -
o 29 RESTRICTED &3
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CA = 0A - o¢ 1M
= 3-x)1-(y+1) 7 1A
OB = OC - BC
=(x-1T+(y-17 1A
AB = OB - OA
= (x-10) 1 +yJ i3
4
(i) AB ‘BC = 4BC -CA
T(x - 10)+ y = 4[7(3 - x) - (y + 1)] 1M
Sy = -35x + 150
y =30 -7x  -——-- (1) 1
(ii) (1) i8¢l = y5lcil
VIZ + 12 = 5/ (3-x)2 + (y+1)2 M

(3 - x)'+ (y+1)=10

X+ yP - 6x + 2y =0 -—-——- (2) A

Subs. (1) int (2)

2+ (30 - 7Tx)? - 6x + 2(30 - 7x) =0 1M

50x* - 440x + 960 = 0 15
N 24

x =4 or = 1a

x=2—54, yz—%ﬁ rejected vy > 0
x=4, y=2 1A

RESTRICTED AAEBTHF
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Omit vector sign
(pp-1)

For substitution
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£,
1]

§
~

|
w
(W]

(2)

&
n

]
4
[
+
N
(W}

Omit dot sign

CAAB =-(-6) -3(2) =0 1A
(pp-1)
S.CA L AB 1
Alternative solution for (b 11 2
Slope of CA = 3
_ 1
Slope of AB = —3
Slope of CA . Slope of AB = - 1 1A
S.CA 1 AB 1
(3) OA=31-7 OR OA=31-7
OB=-31+7F AB=-61+27F 1A
OA = -OB 04 = —%Aﬁ 1A
O lies on AB 1
12
Alternative solution for (b 11 3
(1y oB=-31+7F 1A
Slope of 0B = —-% = slope of OA 1A
.0 lies on AB 1
(2) Equation of AB : x + 3y = 0 1A
(0, 0) satisfy x+ 3y =0 1A
.0 lies on AB. 1

GA 29
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9. (a) g(x) = -2(x + 3)> -5 1A+1A |1A for -2(x + 3)?
1A for -5
v -2({x + 3)> - 5 5 -5 for all x or (x + 3)2 20
J.g(x)< 0 for all x. 1
-3

(b) (i) (¥* + 2x - 2) + k(-2x> - 12x - 23) = 0

(1 - 2k)x> + (2 - 12k)x - (2 + 23k) = 0

For equal roots

(2 - 12k)? + 4(1 - 2k)(2 + 23k) =0 1M

-40K* + 28k + 12 =0 1A

10k - 7k - 3 =0

(10k + 3) (k- 1) =0

k=1 or __i%

k=1, k = -—> 1A+1A | Awarded only if the
10 equation is correct

(ii) £(x) + Kkg(x)

= (22 + 2x - 2) - (2x* + 12x + 23)

= -x* - 10x - 25

= -(x + 5)2 1a

SoE(x) + g(x) £ 0 for all x 1

£(x) + kyg(x)

= (2 + 2x - 2) + -13—0(2x"+12x+23)

= 8 (x2+ 2 49
5 (x? + SX* ls)
= 2 T2 1 72
s (x + 4) 1a 10 (4x+7)
SE(x) - %g(x) 20 for all x 1

i 23 | RESTRICTED &R
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(e) £(x) + g(x) =0

£(x) = -g(x) 1A
£(x) . N
(0 2 -1 for all x (g (x) < 0) 1M accept omitting
g(x) <0
(and the equality holds when x = -5)
.. Least value = -1 ia
£flx) - == g(x) 20
10
f(x) 2 2 g(x) 1A
- 10 R
-g%;% s-{%- for all x (" g(x) < 0) accept omitting
g(x) <0
(and the equality holds when x = -%—}
. Greatest value = —> 1a (pp-1 if mot
10 specify the
5 agreatest and

least values)

.10
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P.11
10. (a) (i) t2+t+1=0
= -1 ¥3;
t > ES > 1 1A
= cos(z2% ) + isin(tz—;‘) 1A+1A
(ii) Put 2 =t M
2 = cos(+2% ) + isin(x==)
z = cos% (2km :—%"—) + isin%— (2km :%’i) ia
=-1, 0, 1 23 k =0,1,2
(1A only)
OR z = cos § + isinf where § = & 29"" ,t-q'g—“,t% 1A#1A+1A| 1 mark
for every
2 answers.
(b) (i) [z - cosl - isinf][z - cos(-§) - —_—
isin(-9)]
= (z - cosf - isinf)(z - coshd + isind) 1a For cos(-8) = cos 0,
sin(-f) = -sinf
= (z - cosf)? + sin% 1a For an expression not
involving 1
= z2 - 2zcosf + 1 1
(ii) 2+ 2 + 1
= [z - cos% - 1s:.n-%"—] [z - cos(- ) - lSln(— LY
[z - cos-%“— - 151n——] [z - cos(—ig"—) - 151n(-—-——)]
(z - cos% - 151n—-8-9£] [z - cos(-iti - 1s:.n(— LY {M
= (2 - 22cos—?91 +1) (2 - chos.ig*E
+1) (2 - 22coss—97‘- + 1) eea(*) 1
5
(c) Put z = 1 in (*) 1A or z = -1
-i = 8icos -2?"- cos %ﬁ cos —8-9—’5 1A+1A 1A for L.H.S.
1A for R.H.S.
LIy s _ 1
cos 5 cos —3 cos 3 3 1
4
G 25 RESTRICTED RWER3XH
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(ii) _g-h£=o when h = 9 1A
dp d?p _ 54
when (6 <)h < 9, =h <0 T Ve (h-6)5
dp d?p -
h > 9, Td}l- >0 -a.? >0 at h 9
S.p is minimum at A = 9 1M
- 2:93/2
Poin (9__6)1/2
= 18V3 1A Accept 31.2
6 (awarded even if min.
is not checked)
(a) (1)

(2,185)

+ ol
10 20
1A Shape
ia Labelled minimum point
(ii) PFrom the graph, p > 18V3 27

o 25 RESTRICTED &S
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(a)

(b)

(c)

RESTRICTED AR

M A

1A

Alternative solution

AACD ~ AnOE  (or 2E - DX,

A0 AC

1M

1A

p = 2t + 2 yh? + £2

"
N

/ 2 ;H
b-S + 2 h + b—ﬁ

6hl/2 + 2x1/2 (h? - 6h + 9)1/2

1a

1A

= 6h1/2+2(h-3)h1/2 h >3
" (h_s)l/l (" )
2m3/2
(h-6)?
(i) dp . (h - 6)Y234R1/2 _ p3/3(h - 6)-1/2
da H=-6)

_ 3hY3(h-6) - K32

(h-6)72

2hV2(h-9)
(h-6)72

dp
dh)O

2Y3(h=9) , 4
(h-6)/2

h-9>0 (h > 6)
h>9

RESTRICTED PEB3cH:

1M+1A

1M for quotient

rule
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P.14
12, (a) (i) locp= 8
cP = cosf 1A
Also CP = 2cos¢ 1A
.. cosf = 2cos¢ 1
(ii) S = area of sector CAB -
area of ACAB 1M
= 1 2 .1 284
5 (2)(2¢) 5 (2)%sin2¢
= 4¢ - 28in2¢ 15
(b) (1) cosf = 2cos¢
-sind = -2sin¢ %%’ 1a
d¢ _ _sind
a8 " 2sing 1a
s ds _ ds d
(i) H " 39 o 1M
= (4 - d¢ ds
(4 4co829) b 1A 1A for ag
- _ sinb
= (4 4cos29) 2sin® 1A
= 4sinfsing
= 4sinf 1 - %cos‘ﬁ 27 2sin®V4 - cos
7
de __1
(¢} ¢ =739 1A
ds _ ds.d8
4t dé 4t M
de
2sin cos—=
7
at © -5—
_d_'g. = ﬂ -(=)2 —_l_ i i
it 2 > 1‘4 (Zi) ( 30) 1M for substitution
= 324)5 (per second) 1 Accept -0.112
4
GA 29
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