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1. (1 + 3% - 2%)°
= [1 + 4(3x) + 603x)2 +...1[1 + 5(=2x) + 10¢-2x)2 +...7 | 1A+1A |If '...' omitted, withhold
1 mark.
= [1 + 12x + 54x% + ...][1 - 10x + 40%x% + ...]
B T 2 ittt secnceccacetecreetstetassaaes et etacaasans 1A
h = 40 + 54 - 120
2 2B e seeececncesseenv sttt tceas et aaranas s . 24
5
v rn o te ema s Tk + 1 4k + 2 . et
2. {2} ? is the peint ( T T x 1 IA+IA
Alt. Solution:
. , Intersection of AB and
(b) Sub. the coordinates of P in 7x - 3y - 28 = 0, 7x - 3y - 28 = 0 is QC%L:
Tk + 1 Lk + 2 _ 7k+l _ 11 4k+2 _ 7
7( = 3(=—=) =28 =0 .tiieevnnees M JETL = Ll gp 3KTL = /.
- kR +1 ) . k+1 k+1 2 k+1 7
7 +49k - 6 - 12k - 28k - 28 =0 K = 3
9%k = 27 NOTE: No marks awarded fo-
Th' ; , k=3 tiieiiiennas . 1A AQ 3 J10/2 3
r t‘ 3 . _= == =
e ratio is - QB \/10/2
3. The two curves intersect when
w(x + 3) = x(5 - x)
x=0 or x =1 1A
Area of shaded region = (é [%(5 - x) - x(x + 3)]dx IM+1A | 1M for Jz (fz(x) - fl(x))c
1 ) Alt. Solution:
- = -9
0 (2x 2x*)dx 1 13
0 x(5 - x)dx = <
- w2 _ 2,351 i1 . 11
[x 3% ]O ..... eeenaaae 1A JO x(x + 3)dx = SREREERR
1 1311
= 3 1A Area = <~ %
=1
T cerreeereenenas i
i, Jx? + v+ Jx - 6)2 + v2 = 10 p 1A
(10 = Jx2 4+ 932 = ([ (x-6)2+y*)?2 M
100 - 20 Jx2 + y2 + x2 + y2 = (x - 6)2 + y°
20/ %% + v2 = 12x + 64
(5J%% + y2)2 = (3x + 16)2 M
162 + 25y2 = 96X = 256 = 0 teverrecrnnnonanons 2A
5
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5.n =1, L.5. =12 =1
23 = 1(2 = 1Y (2 + 1) _
Neds = 3 = 1
The equality holds for n = 1. 1
Assume 12432+...+(2k-1)2 = ECK-1) (2ktl)
3
for some positive integer k. 1
n=5kX+1, Alt. Solution:
L.S. = 12 + 32 + .., + (2k=1)2 + [(2(k+1) - 1}° 1 L.S. = ...
I . o AR3+12%3+11k+3
- kK 1%(2‘“) 2K+ 1)Z i . 1 3
_ _ (2k3+ D (k% -k + 3(2k + 1)] R.S. =% (k+1) (2k+1) (2k+3)
1
= 3(2k + 1) (2%% + 5k + 3) = % (4k3+12k2+11k
L =ik + 1)K+ 3K+ 1)
3 = L.S.
= Sk DK+ D2 +3) e 1
Theraforas aquality holds for n = k + 1.
3v the Principle of Yathematical Induction, the Award this mark only 1if 2
equality holds for all positive integers n. L candidate has scored the
6 first 5 marks.
Alt. Solution:
6. Put u =9 - x3 1A Put vZ =9 - x3 !
du = =3x%dx  ......... Ceeeeeeaeitiree i 1A 2vdv = =3x%dx  ....ee.... 1
w«nx=0, u=9 ) 1A When =0, v=3 )
<=2 u-=1 WEEEEEREEEREEEREE crteserees 1 x=2, v=1) -
IZ__:sf_dx_= gl _ 2\gy
JZ x2dx 049 - x° 3( 3)
0 J9 - P 2 3
=[=v]] ..... 1
3 L
- (1 = du , A
- 9 3\/3 oooooo s 00 a0 0000 . .o * o0 0080 RN IA = §
’ Alt. Solution:
_ L ju .9 .
-3 [ L} ]1 1A Put %3 = 9sin?@ B
< 3x2dx = 18sinBcosBds '
TP e 14 |Whenx =0, 3 =0 Vo
6 <=2, 3=1.231
2 z2dx
0 9 - x3
1.231
= 25inBd6 i
0
= [—2cosG](l)'231 1
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7. (a) cos 3T . sin( r_3T ) I PN 1A Ani SENEPE
b 10 2 10 ‘ cos368 = sin26
5
= sin %g. i cos36 = cos( L - 26 )
;% is a root of cos38 = sin29 . 38 = 2nm % ( g.— 28 )
Alt. Solution: sin ng = COS( 1 - _%I ) 1A 59 = ZnTr -+ %:'
2 10
10 -
8 =20 -3
= COS 37 1 -
10 8 = % ................
(b} cos38 = sin28
4c0s79 - 3cosB = 25inBcoSB  .iiiieiienaenann . 1A
. = 1L
cos8 ¥ 0 for 9‘ 15 -
Therefore, 4cos?8 - 3 - 2sin6 = 0
- 45in®0 + 2sin® - 1 =0 ...cceeen.e 2A
. =2+ J4 + 16
sin® = 3 1A
. i
As sin 10 > ?}_
N 5 -1 ‘
sin 0 = 5 1A
3. {a) 1 = 3inx
du = cosx dX  ..eaene Gt ececrsesteseesenaesnnnee 1A
=0, u=20 )]
) B Ceeecnne coveresann 1A
x ='% , u=1 )
just
2 1 243
g cos xdx = 0 (1 - u*)°du 1A
- S‘l 2 4 6 . .
= 0 (1 - 3u® + 3u - u)du M For expanding integrand.
35 1 7,1
== - 3 5 — -
[ u g + gu 7 u ]O
16
B o L iieeverreacsasens tecaeesens 1A
35 =
2 -
(b) %% = cos“Px + (2n - l)cos2n 2x (-sinx) sinx 1A
’ = cosifx - (2n - Dcos?l™2Zygin2y 1A
. /
Integrating, ’
In=? -
;[cosznx—(Zn-l)cos'n “xsin?x]dx = sinxcos x+C il
( 97 - - -
B[cos“nx-@n—l)cos2n 2x(l—coszx)]dx = sinxcos2n lx+C
2n Scosznxdx - (2n—l)5 coszn_zxdx = sinxcoszn_lx + C 1
l &
bvd (ecwad |
s 29 RESTRICTED AEUF
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8. (c) (1 Froml(b), T
2 4
2n Sé cosznxdx - (2n-1> (6 cc:vszr1 xdx
s I
2n- 2 n- 2
= [sinxcos x]o G esecsceana esecereanaa 1A OR [sinxcos x + C]O
LA r L
? 9 I
2n ga xdx - (2n-~1) }6 cos ™ 2*<dx =0 1A For R.S.
s %T 5
5 - n—
ga cosznxdx = 22 ! 56 2n xdx 1
i a7
N s (2 L
(i1) Jo sos xdx = 7 o cos xdx TA
5 3(2
= % Zgo COS?ZAX  sevennonnen 1A Alt. Solution:
—_— 2 = = 2 = A
go cos“xdx 2§ 0 dx o cos xdx JO 2(c032x-‘- é
T I
1.2 11 7
=3 [X]O —-2-3[-2-31n2x+ <]O
= I =X
- 4 oooooooooooooo - [ s a0 0 8 2 lA 4 --------------- .
= !
. (2 5.3 7 |
Therefore, )5 cos xdx = - 77
5 ~ !
= == i eesacaas A
'7 M
32 7|
(d} Put v=%--:< et ereescceersastasaas eenons . 1A
dv = -dx )
) I .o 1A
x=0,v=32—r;_x=.-£-r,v=0) : |
ga sin xdx = KIL sin (5 = v ) (=dv) , NOTE: If a cand. claims
z E ]
= !
g €08 vdv  ....eee etectucerasena i 1A EO sin xdx J g cos kdx 1
_ 5 L, _ 5 ,
= 3—2-11' ; 1A = 327T ........ L
; 4
Alt. Solution:
e T %
(2 .6 (2 2.3 ’
\O sin xdx = )O (1l - cos=x) dx o 1A
{ T
2 2 4 8
= 0 (1 - 3cos®*x + 3cos x - cos x)dx 1A
I
=[x](2) -32--'-;+3~73; %—--"—zr--g-;-“rr M For using (c).
5
= 3'2"\'[‘ ......... Gesscesessssensean 1A
A Y
e 25 RESTRICTED RAER=C{E
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PR - c
sin ° sin LPRQ

2A Accept expressions with no
degree measure -

O
.

(a) 1In APQR,

sin LPRQ = sin(180° - «° - [3°)
= gin{ «° + (5°) ..... ceerececnaenoes 2A
In APBR, h = PR tane® M
_ ctan®°sin{>° 1
- s 5] -
sin( +3 ) z
. QR - c
(b) (i) In APQR, STnoc” Sim ZPRQ Ut cees 1A
OR = csin54” (= 0.8215¢)
sin80°
tan LBQR=—P- ........... Cececenan 2M h = 0.6129¢
- QR
- csin46°tan40° = sin80°
sin 100° csin54°
LBQR = 36.7° ...... e eteseteaeneas 24

(ii) In AQMR, MR? = QM2 + QR? - 2QM ¢ QR « cos4b° M Alt. Solution:

- | , csin4gg”®
MR = 0.53951c¢ ! In APQR, PR = —_’-—é-(-)_—
R MR?=PM2+PR?-2PM « PRcos54° 2
tan LBMR = MR ctrrtteretrrrevereeeeeceeee 1M
_ ctand0°sind6° 1
sin 100° 0.5951c
LBMR = 45.8°% iiiiererneennennnnanans 2A
P v
\ sin LPMR _ sin54°
In APMR, R R M for L PMR
, _ o 0.7304¢
sin LPMR = sin54 m—lz
LPMR = 83.2° or 96.8°(rejected) 2A NORTH
(Accept LPMR = 83.2°%) 4 B
23 The bearing of B from M is N83.2°E. , 1A
i 14
P E-]
' : > g -
Alt. Solution: L
In AQMR,
¢ metres,
sin LQMR _ sin46° 1M R
QR MR ----------------- Lo
LQMR = 96.8° or 83.2° 24
Rejecting 83.2°, the bearing of
B from M is N83.2°E . 1A 5

g
s 23 RESTRICTED RAERTIF



§8 Add. Maths. I RESTRICTED AERC#F - :

?
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10.(a) x = asin®
dx = 2c0S8d8 L.t icaeisetiieccets s anennnan 1A
When x 9=O;x=a,9=-;,T 1A
-r Lo
J Ja? dx = {(2) a®cos”8de 1A
2 (%
= = 6 (1 + cos28)d6
-1 a® (8 + L sinZG];f
2 2 0
2
= T3 ... e eeeaen 1A
4
Area of ellipse = 2 jfa ydx 1A
_ a _ X
- 4[0 b 1 -2 dx
— - f*ﬂ a 2 2
=10 x* dx
= Tab .icivveee.nn cevsenssans 1A
6
(b) (i) Volume of pebble = fll TyZdx 1A+IM | 1A for limits
) 3 i M for j:. T v3dx
= j‘_‘_' ‘TT(-E 2(1 - z®)dx 1A
_ "9 x? .1
=1 Tlx-37 15
3
bR B cerenes 1A
(ii) (1) VvV = J:éb-h) Trxzdy IM+1A | 1A for limits
b
IM for J T x2dy
_ - [ 452(1 - —z)dy 14 a
~ 2 -b+h
= 4Ty - 'j'gz]
- (~b+h)3 b3
—4Trb[b+h—-3——3-g'z—2+b—§?]
- 2 _ 13
= 4 Wb2[h - % + b 3b h3;z3bh b ] M for expanding (b-h)?
2 _ 13
- 4T b2 [Bbh = h ]
2
S LE I S E R . 1
dv
S = 8Tbh - 4Th% | 14
thenh =2, & = 47p2 - TH2
2 dh
=37Tb% ...i.ieie.. 1A
~ 4V .
(2) Sv= T $n M
%Trz 3TM(5)%Z0 SR vevirnernneennns IM | For 5V = vol. of pebble
in (b) (1)
(h = 0.0l (unit) 1
14
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11. (a) S lies on the perpendicular through K,
slope of KS = =5 1A
y - 12 = -5 1A
e e R CAACEEEEEERER R LR REEEERRERE
Sx + vy - 17 =20
Alt. Solutiomn:
i el di bi :
S also lies on the perpendicular bisector of HK HS = XS
Mid-point of HK is (-1, 9) ) J(x+3)2 + (v-6)2
12 - 6 3 ) s . ].A 3 S
Slope of HK = T3y =35 ) = \Rx—l) + (y-12) M+
v -9 2
: = - = IM+1A | 8x + 12y - 100 = O
X L 3
-3y + 27 = 2x + 2 2x + 3y =25 =0
2x + 3y - 25 =0
Solving the two equatiomns,
x=2,y=7 ciressecsssannsane csee veees 1A
S is the point (2, 7).
Equation of C: (x-2)2 + (y=-7)% = (2-1)% + (7-12)?| 1M
(x=2)2 + (y=7)2 = 26 1A
x2 + y2 - 4x = L4y + 27 =0
8
| Alt. Solution:
Let the equation of C be
- x2+y2 +2gx+2fy+c =0 1M
This passes through (1, 12) and (-3, 6).
12 + 122 + 2g + 24F + ¢ = 0 tiiienecnnan 1A
9 + 36 - 6g+ 12f +c =20 14
Differentiating the equation of C, Alt. Solution:
12 + £
2% + 2yy" + 2g + 2fy' =0 ...... 3 = -5 M+
, 2x vy' + 2g y . M TF 3 5 1M
2+ 2 + 25+ 2£() = 0, 1A 5g + £+ 17 = 0
5¢ 4 £ + 17 =0 '
! Solving the three equatiouns,
i g = -2 )
£ = -7 PN 1A
c = 27 ) ’
S is (2, 7). 1A
t Equation of C is x2+y2-b4x-14y+27 = 0 1A
i 29 RESTRICTED A&
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Alt. Solution:
11.(b) Equation of family of circles through A and 3B: Solving eqts. of L and C,
%2 + v? - 4x -~ L4y + 27 + k(3x-2y-5) =0 IM+1A| %% - 10x + 21 =0
(x - Nx-7y=20
x? + v? + (3k-4)x - (l4+2k)y + (27-5k) =0
_ 5 x =3 x =7
The centre is at ( 4 5 3k R 14 : 2k ) eiieiens 14 {y =2 °F {y =8
2
This lies on L, therefore A, B are (3, 2), (7, 8).
Radius =
- 21
g b3k y ity 5.0 L. M
2 2 3k-b.o, 14+2k 2
()24 (255 2 (27-5K)
= 1AB
= 1 J(7-3)2 + (8-2)2
. = 13
k=-2 oooooooo o0 o s e e e s s s s 000 00 eo o . s e . ].A
Required equation is x%+y?-10x-10y+37 = 0 ...(%) 1A
7
{c) Showing that S lies on the circle (*). 2A
/ASB = 90° ( Lin a semi-circle) .......... bl [
i ALt. Solutiom (1): :
A and B are (3, 2) and (7, 8). ‘
s is (2, 7).
AS2 + BS2 = (8-7)2 + (7-2)% + (7-2)2 + (2-3)%
= 52 1A
AB2 = (7 - 3)%2 + (8 - 2)2 = 52 1A
AS2 + BSZ = AB2 ) 1
) I S S eees L
L ASB = 90° )
Alt. Solution (2): |
A(7, 8), B(3, 2)
’ 8 -7 1
slope of AS = =3 " % 1A
slope of BS = l-2 . -5 4 1A
p 2-3 (IO:}..O...Q..... -
slope of AS slope of BS = -1 3
Y eeenn 1 |
therefore LASB = 90° )
[APB = % LASB or 180° - 5 LASB
= 45° or 135° 1A+1A
5

6 29 RESTRICTED RER3CF
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12.(a) Equation of L: Z ; g = m 1A
v = a(x + 2)
y = mx + 2m
Since A and B are the intersecting points of L and
the parabola y* = 8x, the coordinates of A and B
" satisfies the equations of L and the parabola, i.e.
v =mx + 2m and y* = 8x .
Eliminating v, (mx + 2m)? = 8X .iuieevrvvoncse M
m?x?% + (4m® - 8)x + 4m? = 0 1
_3
- - 2
Kl + XZ = §——Eég‘ )
) e 630000 LRI ) LICE ) . lA
XX, = 4 )
2 _
(Yl - t7) = (x1 + <7) - 4x1x2 1A
S - 4mE .
= (“——ﬂ;—?“— 12 = 16 i, 1M1
— 2 -
=160 L2207 12 L g6
m
2
S L6 S hm) 1A
mé
_64(1 - m?) %
- oo =
Alt. Solution:
_ =(4m?-8) + J(4m?-8)2% - 4(4m?) (m?)
- 2m* 14
. 2 ¢ 2 J(4m®-8%)* - l6m* .,
(xl - 1:2) = [ Zmz ] 2M+].A
_ 64(1 - m?)
-— 1A :
‘m
. hid
ca 2 RESTRICTED RWER3TF
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12. (¢) = mz, + 2m ) -
L a0y eseeacaaans Ceeseessenvas 1A Can be omitted.
Ty = mxz + Zm )
v, - Yo = m(x1 - KZ) ......................... 24
AB® = (x; - x)? + (7] - 7,)°
= (x1 - :«:2)2 + mz((x1 - xz)z ........... .. M
= (1 + mz)(x1 - xz)z )
_ 64(1 +m2)<1 _mZ) ; ooooo . e 0o s l
m4 5
Alt. Solution:
Eliminating x from v = mx + 2m and y® = 8x.
my? - 8y +16m =0 .iueenn.. e 1A
B 8
v, +y, == )
‘1 2
A T Ceererecenn ce. 1A
¥19, =16 )
P \2 == ¥
(yy - ¥y (y, +v,0° = 4yyy,
- DL Ly
o
- el - 2 14
m
ABZ = (Kl - Xz)z + (Yl - ']2)2 l
64(1 - m%) _ 64(1 - m?)
= y + vi
mé m
64(1 - m2) (L + m?)
= 4 . ” ®» & 0 ® 4 & l
m
(a) TFrom (¢), AB? = 0 or from (a), D= 0. 1M
m? -1=20
m = 1 IA+1A
3
{e) L y = \/3 X + 2.3
3 3
x - J3v +2=0
|2 - J3¢0) +2
. o Fom . = = . te value si; lom:
Distancz from C to L | T ™ } Absolute v e gn optio
P 14
(o L., 1
i64{l + x) (1 = §) §
Length of AB = | I j
J g |
I -1 &7 1A
A ABC = (2) (16 J2)
R -2 £ A 14






