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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

pP.-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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P.2
1. (a) (1 + x + ax’)® = (1 + x(1 + ax)]® 1M For grouping terms.
= 1 + £x(1 + ax) + £Cx*(1 + ax)? (pp-1) for omitting
+ 4Cx(1 + ax)® + ... dots in all
expressions
Sk = 8a + 28 . 1a Accept C;a + G
k, = 56a + 56 1a 2,C, + G
Pa e
(b) k, = 8a + 28 = 4 - .
a = -3 \ 1a
k, = 56(-3) + 56
= -112 1a
5
=/2 . .
2. f (sinx + cosx)?dx >
o N
= j;'/z (sin?x + 2sinxcosx + cos?x)dx 1A
®/2 x/2
--j; (1 + 2sinxcosx)dx OR =j; (1 + sin2x)dx 1A
S 4 1 x/2
= [x + sin®x] e = [x——z-cosleo 1a+1A
= —’2:— +1 1A Accept 2.57
5
3. cos4ld + cos20 = cosf
2cos3fcosf= cosd ia
cosf = O or cos30 = % 1a+1A
= x
30 = 2nn: 3
8 = 2n%s 2 8 = 2‘;" : 2 1A+1A]| 360n°+90°
(or (2n + 1)90°),
{ox{2n + 1) %) Y - 120n°+20°
s . ™ S R LD A
(n being any integer.) =00
(]
4. | 4 + 3k | - 4 + 3k = £1) 1A |Omit absolute sign
VZ-07+ @ 208 V2 -0%+ (1 +2K)? (pp-1)
(4 + 3k)? = (2 - k)? + (1 + 2k)*
4K + 24k + 11 =0
1 -11
- - -1 +
k 5 or 3 1A+1A
Equations of lines : x =1 1A
3x -4y +5=0  1n | Y=%x+%
S
o 29 RESTRICTED R3¢
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5. (a) d—i =4 -2x
y=4x - x> + ¢ , 1A
Subs. (1, 0) 1M
c = -3 1A
Ly=-x +4x-3 1797 %
(b) y=0 at =1 or 3 " .1° ) i 1A N
Area =f3 (=x2? + 4x - 3)dx 1M
1
- . AT S %
= 5 v 2x? -3, 1a /: 3\
= (-9 +18-9) - (-5 +2-3)
4
3 1A
ki
[ (a) Tet M be the mid-point of AB
O be centre of ABCD
PM = 2tan60° — A A
= V3 1a
COo8/PMO = % »
‘ﬁl T ‘/ "‘/”9
2
= £ 1M
2/3
A 3t
LPMO = 54.7° ’Lflsa 1A
(b) Let X be the point on PA
such that DX 1 PA, BX LPA
BX = 4sin60° ¥ P
= 2vV3 1a
OB = % 44 + 4
=2vV2 1a
. /BXD _ OB / _
S~ * Bx ph=—"%
= _Z.E 1M
2/3
LBXD= 109.5° 1A |
7
Alternative solution for (b}
BX = DX = 2/3 1a
BD = 42 1A
pxp = BX* + DX? - BD?
cosl 2BX.DX
(2y3)2 + (2¢7)2 - (4/2)2 M For cosine rule
. 2(2v3) (243)
= -0.3333
LBXD= 109.5° 1A
. RESTRICTED PI83Tis
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(a) For n =1, L.H.§. = 12 =1
R.H.S. = % (1) (2) (3) =1
J. the statement is true for n = 1

Resume 1> + 2% + ... + K = Zk(k+1) (2k + 1)
(for some +ve integer k) © - Lo 27

Then 12 + 22 + ... + K + (k + 1)2
=%kw+1)mk+n-+m+1ﬂ
=%—(k+1) [k(2k + 1) +6(k + 1)]
=%(k+1)(k+2)(2k+3)

. the statement is also true for n =k + 1
(if it is true for na = k)

.. (By the principle of mathematical induction)
the statement is true for all +ve integers n

(b) 1x2 + 2x3 + ... + n(n + 1) S

= 1x(1 + 1) + 2x(2 + 1) + ... + nx(n + 1)

= (12 + 22+ ...+ ) + (L + 2+ ...+ D).
1 1
=-gn(n+1) (2n + 1) +En(n+1)

= %n(n+ 1) (n + 2)

1A

1A

1A

'ﬁuf

—;l (n3 +3n? +2n)
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P.5

8. (a) (1) tanx = ktany -
sinxcosy = kcosxsiny i 4
gin(x + y) = sinxcosy + cosxsiny 1A %} For addition formula
= kcosxsiny + cosxsiny
= (k + l)cosxsiny /i o
(ii)(k + 1l)sin(x - y) = (k + 1) (sinxcosy - cosxsiny) 1Ay .} For expanding
1-- t.sin(x - y)
= (k + 1) (kcosxsiny - cosxsiny
= (k + 1) (k - 1) cosxsiny or (k® - l)cosxsiny
= (k- 1) sin(x + y) IM+1} 1M for using
6 result of (a) (i)
(b) (i) tan(f + 10°) = ktan(f - 20°)
Using (a) (ii)
(k + 1)8in30° = (k - 1)sin(2 - 10°) ia
8in (20 - 10°) S(k=1) 1
- (ii) ‘-—Ei—]-'— <1 2a Do not accept < 1
( 2(k-1) TR
(k + 1) = 4(k - 1)? 1A
3k - 10k + 3 20
(3k - 1) (k- 3)=20 bV
k23 or ks % 1A
7
Alternative solution
k +1
- . S, 1A+1A]
s 3e-n <?
k+1 k+1
—_— d ———— 2 -1
k-0 -t ™ Tx-D ?
k+1 k+1
- —_— 1 0
zk-» - *° (k-1 O °
~N
k-3 3k-1
x-1 2° 1% . 4
\
(k23o0ork<1l1l) and: (k>1lorkcx —;l) 1A+1Al|Do not accept k<1
. k=23 or kx '}T 1A
(c) Subs. k = -2 into (b) (i)
: o 1 ]
8in(20 - 10°) = < 1A
20 - 10° = 180n° + (-1)"9.6° 1a
0 = 90n°® + 5° + (-1)"4.8° ia
{(n being any integer.) .
SR Sonheeth = £ [ en(At0) + G (A®) ; |
o 29 RESTRICTED RA&R3CHF03
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9. (a) = 1 + scosf ia
y = 2 + ssind iA
2

(b) Subs. x =1 + scosl, y = 2 + ssinfd into C,

(1 + scosf)? + (2 + gs8ind)? - 6(1 + scosh)

- 10(2 + ssinf) + 30 =0 1M or Subs.
x = 1 +s,cosl

s® - (4cosf + 6sinf)s + 9 =0 1 y = 2 + ssinf

Since L and C intersects at H and K, 80 s, and s,

are the roots of the above equation. 1 Similarly for subs.
3 x = 1 + s,cos
y = 2 + s,8in8
(c) HR® = (s, - s))° 1A
= (8 + 8;) - 433, 1ia
= (4cosf + 68inf)? - 36 1A
= 16cos¥ + 48sinfcos® + 36sin¥ - 36
= 48sinfcosf - 20cos? 1
4
-~ (d) HK =0 . 1M
48sinfcosf - 20cos® = 0
cos® =0 or tanf = —:Léz_ 1A+1A
Equations of tangent :
x =1 2A
y-____.z = _5_ M « -;J.‘” . /‘V'\;y.
and =1 12 i i
- =S xs L2
5x - 12y + 19 = 0 1A y 12x+ 13
7
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10. X _ 2y dy _ X0 9, E S ORI
(a) 3 Y ax or -z 3 1 1a Fos—"LHS-only-
dy . 9x = 2%
ax oy slope Ty, 1a
; = é = .2 ,_’,/ = e /‘
. 1 > 1M =5 4
9x '
Y= 20 s
x2 _ 1 (9%y2_ i tut
15 5 ( 20) 1 1M For substitution
X = %5 1A c ConE -
9 9 A i .
The points are (5, T) and (-5, _T) . 1A+1A Lo
5 .
Eiternative solution
_ 5
(a) y=Zx+c 1A
9x? - 16 (%x +c)? = 144 1M For substitution
2x2 + Scx +2(c?2+9) =0
- o e
25c% - 16c2 - 144 = 0 M -
c = %4 1a
2x* £+ 20x + 50 =0
:},
X = &5 1A
-3 1A+1A v .

The points are (5, %) and (-5, T).

oa 23 RESTRICTED AER3CHFLow
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(b) il"g - _;_ (_Z.x +c)2 =1 @/ For substitution

2x* + 5¢cx + 2(c* + 9) =0

X tx e et i
z ) #e
Sc
X = -
n ia
y = __'196°' 1A
4
Alternative solution
- T 7 ' A
(b) x = 5ciy25¢ 415(c + 9) ‘ B
- T ] e - p)
x= L(z5c+ y25¢ 16(c* +9) , -5¢ - y25¢c 16 (c* +9) ) 1M For x = 2t%
2 4q 4 2
= =3¢ . 1a
J 4
-9¢
= 2= 1A
Y= 7%

(¢) Eliminate c from x = —2S and y = :ig—sg' M
Equation of locus :y=% (x> 5 or x < =5) 1A (x >5 or x < -5)
can be omitted.
(Note : The 2 limiting end-points can be included).
)1 gx
7= 2o
' 5,2) Ty
~ { ,:’,; 4' [ L
° . . T
x 1A straight line "~ .
LT
2A End points '
-9
(-52) | :
[ 51 -~ 4
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4
11. (a) volume = L nx?dy 1A
4
:];Mydy 1A
= [2xy?],
=327 .. 113 |
] 3
(b) (1) mass = fo‘n(lsy- 3y?)dy 1A
2 a4
= n[8y? -yl
= 64m 1A
VS I
h N : .
(ii) (1) fo nx3dy = 167) AM
[21'.'5'2];x = 16m
2nh? = 16x "&1}/
h=2/2 1A
= vz - 2 !
(2) Mass of lower part L n(16y - 3y?)dy \Eg/
= = [8y? - y’]:‘/zr
= (64 - 16y/2)n 1A
Mass of upper part = 64%x - (64 - 16y/2) =
= 16y2% 1A
Ratio = (64 - 16V2)m : 16V2r
=(2v2-1) :1 1A
9
(c) Volume of paint
=‘rff‘4(y + t)dy - 32= 1A+1M
-t
4
=x[2(y + £)?] - 32%
=2n(4 + )% -~ 32x
= 16kt + 2nt? ia
« 16xt (~ ¢t is small) 1
4

For 2mh? only

Accept 2.83

Accept 41.4m, 130

Accept 22.6w, 71.1

jAccept 1.83 : 1,

1 : 0.546
x

1A for first term,
LM for difference
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(a)

(b)

(e)

(d)
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y=(1+x)"(1-x)"

L = (me2) (1+2)™(1=%)" = n{1+x)™1 (1-x)"1

2 (m+1) f(l +%)® (1 - x)2dx

= (1+x)™1(1-x)2 + nf<1+x)m(1-x)n-1dx

From (a),

(m+1)£(1 +%)® (1 =-x)"dx

N g

e

= [(L+x)=2*? (l-x)”]f1 + nj:i (1+x)7* (1-x)"tdx

= nf1(1 +x)®*1(1-x)2"1dx
-1

:.fi(l +x)*(1=-x)"dx = —2

m+1

[1(1+x)°dx = (X @1+x0!
-1 9 1

_ 512
9

x = tand

1

cos?0 =
1+x2

1-x?
1+x?

cos20 =

dx = sec?¥dd

g8 = dx .
1+x?

sec?0
=
4
a3
4

cos?26(1 + tanf) ¢ ae
cos®0

-2
| EFesiiahial

- [

o

dx
1 +x?

1 3
(——1 +x2)

=fz(1-x3)3(1+x)‘dx

= j:(l +x)6(1-x)2dx

Y

A

—

E(1+x)""(1-x)"‘1dx

1A+1A

1A

1A

ia

1A

Expansion not
accepted

29
Accept =—, 56.9

9

1A

1A

1A

Ac

1

v1i + x2

cept cosf =

(pp—1)—fox net
changing the limits
of -integration
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Alternative solution
x = tanf
dx = sec®df 1a
b3
fi(l +X)¢(1-x)%dx = f: (1 +tan6)‘(1-tape)zsec29d9 ia (pp-1) for not
‘4 changing the limits
= ‘ of integration
=I:ML(1—tm’e)3d0 aa
-+  Ccos?0 L s !
,«(/ A , R —-(
=f§ (1 +tanf)4 (cosze-sinze)zde 1a VR S \
-+  cos?0 cos*d o e
x a 4 {r'/ r - .
=f: cos 28(1:tan6) 46 1 IRV
-3 cose :
/'-::5 cos220 (1 : tanb)¢ .o
-7 cos®0
- f1(1 +X)$(1-x)2dx
-1
=2/ 7(1- 1A
7L(1+x) (1-x)dx
S 2,100, e w |
7 8 -[1 (1 +x)%dx
= 2.1, 512
7 8 9
128 27
= <3 1A Accept 53 2.03
8
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