RESTRICTED R&B3XHF .2

Solution Marks Remarks
1. For n = 1, L.H.S. = 1 X2 = 2 poto, o cee
AEN N e A A -
R.H.S. = 13(1 + 1) = 2 1 ’
J‘r !‘f,r y[‘
.. the statement is true for n = 1 AN AN I _
Iy t : b A
Assume 1 X2 + 2 X5 + ... + k(3k - 1) = kK (k + 1) 1 y
(for some positive integer k) # o Lo
Then 1 X2 + 2 X5 + ... + k(3k - 1) AN IR
+ (k + 1){3(k + 1) - 1) ;
lILe = kk + 1) + (k+ 1) [3(k+ 1) - 1] 1 faderlo
= (k + 1) (K + 3k + 2) Moo ot o lir
= (k + 1)? (k + 2) 1 Lx s N peea o arlh o
‘. the statement is also true for n = k + 1 » . ke
fhe ol 4ot fod
(if it is true for n = k) l . L ‘
k(" Yiea - s N
(By the principle of mathematical induction) - ‘ /
‘. the statement is true for all +ve integers n. 1
S
2. (a) Coefficient of x = n + 6 1A . N
s UL
n+ 6 =10 o
n =4 1A
(b) Coefficient of x> = n(n - 1) + 6n + 9 2A Accept nCr notation
2
=4(4 - 1) + 6(4) + 9
2
=39 (&, i oW R 1A
' 5
y -7 . St : ]
3. (a) =g =m 1a M 2712 i)
mx -y + (7 - 4m) = 0
(b) I_l:ﬂ_| =1 1M+1A |Omit absolute sign
ym* + 1 cPP-DD
(7 - 4m)? = m + 1
15m* - 56m + 48 = 0 1A
4 12
m = = or =5 P
3 5 28 | (A +/h
6
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RESTRICTED &R .3

Solution Marks Remarks
4. (a) %=x2—2 1A ory=f(x1—2)dx
= 1.3
y = 5% - 2x + ¢ 1A
Put x = 3, y = 4 1M
c = 1A
y = 31.:8 -2x +1
(b) X - 2 = -2 1A
x=0, y=1 ia
‘. The coordinates of the point is (0, 1)
6
5. Sin20(4cos8’ - 3) - sinf = 0
2sinfcosf(4cos - 3) - sind = 0 1A For sin28 = 2sinfcosf
2sinfcos3¢ - sinf = 0 1M For using the identity
sinf(2cos38 - 1) =0
sinf = 0 or cos3f =1
2 1A+1A
- _ 2nmw m : : ] ° ]
0 = nm or § = t (n is an integer) 1A+1A |or 180n°, 120n°+20
3 k] g | A
6 | rr el s
™ %00 pp-!
6. (a) ¥ - x* - 2x =0 1A
x =0, -1, 2
a = -1, b = 2 la
(b) Area = ]°(x3 - x? - 2x)dx -j’(x3 - x? -2x)dx 1M+1M 1M for [ydx /b M)
-1 (/]
0 b a b
leorj—Jo or J;+L
- . o (1L
= [.’.2_ - _’5. - %2 - [ii_ - %_ - x%)} 1A For correct integration
5 8
'3
= 37 1A
6
r RESTRICTED RI&R3Ci




RESTRICTED B3

P.4
Solution Marks Remarks
(a) BD = VE: + 62 1A
= V72
1sp
_ 2
coslVBD = 1M
VB R
= vV18/9
LvBD= 61.9° 1A
. P
(b) Let N be the point on VA such that DN 1 VA, LVAB= 70.5°
BN LVA . The angle between the 2 planes 1M LAVB= 38.9°
is LBND.
Cos ZvaB= 1
3
BN = 68in /vAaB (or 9 sin [AVB) 1M
= 42 1 Accept 5.7
1
BD
'sin_z_LBND= -gri 1M
_y1is _ 3
w2z ¢
LBND= 97.2° 1a
8
Alternative solution
(b) Let N be the point on VA such that DN 1 VA,
BN 1L VA . The angle between the 2 planes . IM
is L BND.
BN = = 4/2 1M+1A||Accept 5.7
BN? + DN? - BD?
= iM
cos L BND ~BN DN
(8V2)? + (4V2)? - (V72)?
2(4v2) (4v2)
= -0.125
LBND= 97.2° iA
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RESTRICTED RER3CF .5
Solution Marks Remarks
)
8. (a) % = {2 + cosx)cosx ; sinx 1M+1A |1M for quotient rule
(2 + cosx) or product rule
- 2cosx + 1 1A
(2 + cosx)2
(2cosx + 4) - 3
(2 + cosx)?
- 2 3 3 1
2 +cosx (2 + cosx)?
4
(b) dt = V3 secdd 1A L /
'; é‘é B S A .
1 de V3 (i
= d 1A+1A |]1A for(limits
il L
1A for integrand
V3n n
= T5 iA Accept
&3
4
_ 24t = 1 2 X
(c) dx = T 1A or dt 7:atec .idx
2
Since cosx = L=t ’ ia
1+ t?
ST 9x 2 g 1A
2 + cosx o t2 + 3
Van n
= 1ia Accept —
? 33
4
(d) dy _ 2 _ 3
dx 2 + cosx (2 + cosx)?
Integrating with respect to x ,
1 2 - 3 dx = sinx 3 1M+1A |1M for integrating both
L [2 + cosx (2 + cogx)zl ( 2 + cosxlo . g g ) _
sides, (pp-l) for omitting
limits
1
)
o [T dx 3L~E dx 1
2 + CO8sXx (2+ c(:,gx)2 -2
3 dx 23 1 12 |acce 2r 1
= - pt 2T
—_— ila
L (2 + cosx) 27 € 9\/5 B
4
; 03T
o 23 RESTRICTED A%



RESTRICTED &34 P8

Solution Marks Remarks
(a) Substitute y = mx + ¢ into E ,
16x* + 25(mx + c)? = 400 M
(25m + 16)x* + 50mcx + 25¢® - 400 = O 1A
Since L is a tangent to E ,
(50 mc)? - 4(25m + 16) (25¢* - 400) = 0 1M
(50mc)? - 4((25mc)? - 400(25m) + 400c?
- 400(16)) = 0
c® = 25m + 16 1
4
(b) Substitute (h, k) into L
c =k - mh 1A
Substitute into (a),
(k - mh)? = 25m + 16 1M
(h2—25)mz—2hkm+(k2—16)=0 1
3
(e) Put h=7, k=4
24m* - sém + 0 = 0 1M
m=0 or 1 1A+1A
3
m =0 : The equation of tangent is y = 4 1A
7 . o Y- 4 7
= H t =
m 3 The equation of tangent is = 3
7 37
7x - 3y - 37 =0 = -
x y-3 1A y .3x -5
5
(d) Let p(h, k) be a point on the locus
2
k-16 _ 1M+2A |IM for mm, = -1
h* - 25
h* + K - 41 =0 ia
.. The equation of the locus is x> + y* - 41 = Q.
4
Alternative solution
(d) (x* - 25)m® - 2xym + (y* - 16) = 0
Py
N
m < 2Xy * V4 (x* - 25)(y* - 16) 1A
2(x? - 25)
mlmz = -1 lM
2xy + V4(x - 25)(y* - 16)  2xy - Ja(x’ - 25) (7’ - 16) | 4"
2(x? - 25) 2(x? - 25)
(X - 25)(x* + y* - 41) = 0
xX* - 25=0, xX+9py* - 41 =0 2A
(rejected)

on 2 RESTRICTED R&R3ci



RESTRICTED RER3CHF p.7

Solution Marks Remarks
10. (a) X+ y'-2y-4=0
X+ (y-1)2=5
C, is centred at (0, 1) with radius vE 1A
Distance between centres
=V (8- 0) + (5 - 1) = 4/5
Radius of circle = 4V5 + V5 1IM+1M |1IM for +, 1M for -
= 3/5 or 5v5 1A+1A
.. Equations of circles are
(x - 8) + (y - 5)? = 45 1A xX* + y* - 16x - 10y + 44 =
(x - 8)2 + (y - 5)* = 125 1 x + y* - 16x - 10y - 36 =
1
Alternative solution
Let the equation of circle be
¥ + y* - 16x - 10y + k=0 1A
C, s X+ y’-2y-4=0
S.16x + 8y - 4 - k=20 1A
(_kT*4‘9Y)2+y2-2y-4=o 1M
320y* - 16(36 + k)y + (k* + 8k - 1008) =0
256(36 + k)2 - 4(320)(k* + 8k - 1008) = 0 1M
K> - 8k - 1584 = 0 1A
k = 44 or -386 1A+1A
Equations of circle are
x* + y* - 16x - 10y + 44 = 0
x* + y* - 16x - 10y - 36 = 0
(b) 2x+2y%—2%=0
At (-1,3),%=W2_L2_)=,12 1A
The equation is
y-3 _1
x+1 2
x -2y +7=20 1A
2
RAlternative solutions
(1) By using the formula xx + yy, - (y + 1) - 4 = D
The equation is x(-1) + y(3) - (y +3) - 4 =0] 1A
x -2y +7 =20 iA
(2) Slope of I, =—1/r31%1c5 =.§. 1A
The equation is x - 2y + 7 =0 1a

GA 29
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RESTRICTED A&R3Ti .

Solution

Marks

Remarks

(c) (1) 2+ y -2y -4 + k(x - 2) =0
(k is a constant)

(ii) substitute L, into F,

2A

(2y - )2 + 2 - 2y - 4 + k(2y - 7)
-2k =0 1M
5y? + (2k - 30)y + (45 - 9k) =0 1A
(2k - 30)? - 20 (45 - 9k) = 0O 1M
Uiz + 60k = O
k = -15 (k = 0 (rejected)) 1A
-~ Equation of €, is x> + y* - 15x - 2y
+ 26 =0 1A
7
Alternative solutions for (ii)
(1) Substitute y = %(X +7) 1M
5x + (4k + 10)x + (5 - 8k) =0 1a
(4k + 10)? - 20(5 - 8k) = 0 M
4k + 60k = O
(2) x* +y + kx - 2y = 2k + &
(x + k) + (y- 1) =k +2k+ 5
2 4
cent i k i - [k
re is (—7,1) , radius = z_.+2k+5 1M
If L, is tangent to a circle in F,
_g 27 K
I : ==z 2k + 5 1IM+1A
Vs

{5-§)2=5(.4.+2k+5)

4k> + 60k = 0

4

Accept (x - 2)+k(x® + ...)=0

GA 29
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RESTRICTED AER3CH .9
Solution Marks Remarks
g J
11. (a) Volume = j’nxzdy 1A+1A |1A for | nxidy,
-5
+ 5 1A if others correct
= [T a2 y
= a‘(l - £.1)d 1M
[Fmat - Lyay
_b )
= n’az - y 2 lA ! -
94 E‘s_]-b . |
! -
ST g b )
_ Sma’b 1
24 E—
5 __
2 2
(b) (i) Equation of ellipse is 'I%U + '%,3 =1 1A Accept a = 10, b = 6
Put y = -3 1a
x* = 75
J.surface area = nx?
= 787 iA
(ii) Put a = 10, b = 6 into (a) 1A
2
Volume = 5m(10)°(6)
- 24
= 1257 1A
(iii) (1) Let V be the volume of water
remaining in the bowl.
dv T
= - 1
dz - " T1o0 (23 * 28) A
V=T_U1%(25t+t2)+c ia
At t =0, V = 1251 .. c =(1257 v+ 1A
M
SV = 1257 - Tgv (25t + t?) 2
GA 29
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RESTRICTED K&33ziE P.10

Solution Marks Remarks
|Alternative solutions
V=1257- [_ T (25 4 2¢)q¢ M+1Af[ pnr .
1257 - [ 155 (25 + 2¢) ! e
= 1257 - m’%[zst + £2)h 1A
= 1257 - TgU(ZSt: + t2) 1A
Let V be the volume of water lost.
dv g
= 25 2¢t 1
qE = Top (25 *+ 2¢) A
V=Tg_6(25t +t?) + ¢ 1A
tt=0,v=0.¢-= 0 1M
olume remaining
= 1257 - _R"mmsn + t?) 1A
1257 - _T %)=
(2) S o5 (25t + t3)=0 1M
t? + 25¢ - 12500 = @
t = 100 or -J25 (rejected)
t = 100 (seconds) 1A
11
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RESTRICTED A&R3C# P.1l
Solution Marks Remarks
12. (a) 2[cosf+ cos(f + 2a) + ... + cos(d + 8a) }sina
= 2cosfsina + 2cos(f§ + 2a)sina + ...
+ 2cos(6 + 8a)sina 1a
= sin(f + a) - sin(f - a) + sin(f + 3a)
- 8in (6 + a) + ... + sin(f + 9a)
- sin(f + 7a) M For using the identity.
= sin(f + 9a) - sin(f - a) 1
Put a = & 1A
5
. ) ) ! ZL‘ ki
2{cosf + cos(f + _25?) + ... +cOS(8 + ‘SSLTL@_; I N
= gin(6 + _9;) - sin(@ - %’) 1a
= 2sinncos(f +ﬁ51.r) OR =sin(f +253)-sin(0 +9_5")
_ _ : o my : _ T
=0 1 OR = sin (6 3) sin (@ g)
J.cosl + cos(f + 2") + + cos(f + 81r) =0 1 OR"(0+9")—(9- Ty =2n
. = - 1 . - =
—z
(b) (1) PD? = r? 4+ r? - 2r2cos(4_5" - 0) 1A
= 2r? - 2ricos(f + 6ﬂ') 1
T
OR PD? = [2rsin.%.(i7_r - 8))? 1A
2 4m
= 2rl[1 - cos!(T -6))
= 2r? - 2ricos(f + %) 1
o 29 RESTRICTED AAER3c{4
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RESTRICTED AER3CiF 12
Solution Marks Remarks
(ii) PA* = 2r? - 2ricosf 1a Any one of PA? PB? or P
PB* = 2r? - 2ricos(f + ES’I)
4
PC? = 2r? - 2rcos (6
r r’cos(f + -)
PE* = 2r? - 2r%cos(f + _8575) 1A or 2r?- 2r2cos(¥ - 6)
. PA* + PB? + PC? + PD? + PE?
= 10r? - 2ri[cosf + cos(f + Eg.r)
+...+cos(0+8”)] 1A
=
= 10r? 1
(iii) QA? = QP? + PA? ('’ LQPA= _’2’) 1A
= 4r% + pA?
Similarly, QB® = 4r* + pB?, ... , QE?
= 4r? + PE?
“QA? + OB’ + QC? + QD? + QE?
= 20r’ + (PA® + pPB? + PC* + PD? + PE?) 1A
= 207 + 1072
= 3072 1A
9 __
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