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Solutions Marks Remarks
1. fl(x) = sz-l»k —dsin2x + sin2x—d- J xZ ¥ k M For product rule.
dx dx
= 2 /x° +.k cos2x _'__X.‘.E._t_l_gzg
./x! + k 1A+1A
f'(0) =1
27k =1 1M For substituting
x =0 in f'(x)
1
k=3 1A
5
2. (a) AB = 0B - 0K Omit vector sign
A A (pp - 1)
= -1+ 25 1A
0P = 0K + AP 1M 0B + BD
—» — acceptable
= 0A + tAB
A N\
= -ti + (2t +5)] 1A
Alt. Solution
|§§ I: ‘fﬁl =t :1-t 1A AP : BB =
- t : 1 -t
_ tOB + (1 - t) OA 1M (pp - 1)
OF t + (1 -1¢t)
A A ~
=t(-1 +73) + (1 - t) (5])
A ~
= -t + (2t + 5)j 1A
(b) (1) OP .AB=0 M Omit dot sign
Pp-1)
-t(=1) + (2t +5) (2) =0
(i) OP = 21 + j 1A
6
: . & N - aae 1 " ( \ 3 - 2
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Solutions Marks Remarks
(a) 1 + itan® _ cos® + isin® cosB® + isin® M Multiplying
1 - itan® cos8 - 1sin® ' cosf + 1sind 1 + itan®
1 + itan®
= (cos?0 - sin?0) + 2sinfcoshi acceptable
cos“0 + sin“@
‘= cos28 + 1isin20 1A
Alt. Solution
1 + itan® - cos® + isinf
1 - itan® cos® - 1sin@
- cos® + isin®
cos(-0) + 1sin(-06) M Can be omitted
= co0s20 + isin20 1A
(b) 1 +/3i _ 1+ itan¥
1 - /34 1—:!.1:.-.-1:13TI
_ 2% 27T
= cos—3 + isin—3 1A Accept
8 87
cos—§ + isin—§
4w 4ir
or cos—§ - isin—§
etc.
Alt. Solution
1+/31 _1+/31 1+ /34
1 -/31 1-/31 1+/31
1 2% 2w
3(—1 + J31) cos—; + isin—§ 1A
Y3 , /3
LE L7 (2T + dsin2l,
1 -J/31 3 3
T
= co (3k + 1)2 + 1si (3k + 1)2T7, 1A
9 9
k=0,1, 2 2A |[2A for
k=0,1, 2
OR = cosZE-+ 1sinle
9 9
cos8T + 1sin8T,
9 9
cosl4T + 1sinl4T (or cos—47 + isin-4m) 1A+1A |Angles in degree
9 9 9 9 +]1A |acceptable
6
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Solutions Marks Remarks
4.4 (a) 'X+F‘ = }
*
xp =k ) 1A
(b) (A+ 1) ([3+ 2) = 4 —==—- (1)
Xp o+ (X+f) +xx +2 =4
K+ ka2ti+2=4 1M For eliminating/}.
; = -2k 1
Subs. into the equation
(-2k)2 - (k + 2) (-2k) + k=0 M
6k? + 5k =
k=0 or —5/b 1A+1A
Alt. Solution 1
Subs. X = =2k into (%)
{-Zk +B=k+2 IM
'Zkﬁ = k -
k=20 1A
or p = -}
-2k -} =k + 2
Kk =22
6 1A
Alt. Solution 2
Subs. X = -2k, f = 3k + 2 into (1)
(-2k + 1) (3k +2 + 2) = 4 1M
6k? + 5k = 0
-5
k=0or— 1A+14
6
Lo Unit circle 1A Axes or curves
ATy not labelled
Correct centre 1 1A (pp - 1)
12,' ‘?‘ZL'
’ Horizontal straight Separate diagrams
/ line 1A (pp - 1)
< >Real  position correct 1A
z\ 3
12-3|«}
Solve
Circle and line touch at correct point. 1A {(x -3)2+y2 =1
14
The intersection is the complex no. 3 + 1 1A y =1
6
Ans.: 3 + 1 IA
A 29 q . = M4 e sy - Sz 1 oy <
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Solutions Marks Remarks
6. (x+2)2—8‘x+2| +1520
|x+2|2-8|x+2|+15;o 2M
(Jx+2] -3 (Ix+2} -530 1A
|x + 21 2 5 or Ix + 2]|<3 1A Omit 'or' (pp - 1)
use 'and' (no mark)
(x23 or x<=7) or -5< x<1 1A+1A juse ',' (pp - 1)
6
Alt. Solution
Case (1) x 2> -2 (or x > =2) M Notes
(1) x >-2, x<-2
(x +2)2 - 8(x+2) +15>20 1A (deduct mo
mark)
(x - 1) (x-3)>20
(2) Solve without
x23 or x¥€1 stating range
of x (no mark)
Since xZ>-2 x23 or -2=<x¢g1 1A
Case (ii) x <-2 (or x £-2)
(x + 2)2 +8(x+2) +1520 1A
(x+5) (x+7)20
Xx2-5 or xg£-7
Since x<-2, x €-7 or -2>x2-5 1A
Combining the 2 cases,
x23 or x <=7 or -5<x<1 1A
7. xd_z d
2x + by + 4xgk + 10y3¥ =0 1M For implicit
differentiation
dy _ -(x + 2y)
dx 2x + 5y 1A
-(x +2y) _ -1
2x + 5y 2 1M
y=20 1A
Subs. into the equation,
x = t1 1A
The equations are
x+2y+1=20
...:'_]'.x +l d =:.lx _-];
y==x*t3 and ¥=75 2 1A+1A |x + 2y - 1 =0
7
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Solutions Marks Remarks
8. (a) (1) .72 = |§’l |z ] coso 1A Omit vector sign
S (pp - 1)
= |21 cos® 1A Omit dot sign
- -y > (pp - 1)
Y . zZ = |y | |z| cos@
= |Z| cos@
? L ] i’ = ? * ‘z_, 1
(1) ®.Z=%. (mX + ny)
=mX . X+ 00X . ;
= m + ncos20 1A
§.zZ=9. (nX + ny)
= mcos20 + n? . 7
= mcos20 + n 1A
From (1), m + ncos20 = mcos28 + n M
(m - n) (1 - cos20) =0 1A Accept (m - n)
(1-%.7) =0
,m = n (¥ cos26+%1) 1 Accept omitting
cos26#1
8
-
() (1)  OC = A(bv) + (ad)
1 + )\ 1A
(i1) Using (a) (ii)
a b
A+ 1 A+ 1 M
a 1
A*%
: ‘ —
(114) |0l =32 + 42 =5 1A OA =5 (pp - 1)
AC 5
CB 25/3 M
.3 1A
5
3,257, + (31 + 43)
oc ==¢ 11)5
s+l M
=51 + %? 1A
8
42 a = B 19 PP eRveean §igrneg pn ol e Joly mie 1L,
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Solutions Marks Remarks
9. (a) (1) f(x) = x2 + 4x + 1
=(x + 2)2 -3 1A
Vertex of Cl is (-2, -3) 1A
(1) x2 +4x + 1 =0
Answerin decimal
x = =2 + /% 1A - no mark
PQ = (-2 + /3) - (-2~ /3) 1M For subtraction
=2/3 1A Accept PQ = J12
Alt. Solution
(X = B2 = (x+f )% - 4B 1M
= (-4)2 - 4 = 12 1A

PO =|x -B| =23 1A
5
(b) (1) Vertex of C2 is (-2, =3 = m) IM
g(x) = (x +2)%2 - (3 +m) 1A
(11) x2 +4x +1 -m=0
x=-2¢%/m+ 3 1A
P'Q' =2/m + 3 1A
Alt. Solution
' - p "2 = 4m + 12 1A
P'Q' = |x' - B '|-‘2,ji‘$‘§ 1A
(111) 2 y/m ¥ 3 = 2(2 /3) 1A
m =9 1A
6
() (1) Vertex of C3 is (-2 + n, =3) IM
h(x) = (x + 2 - n)? -3 1A
(11) h(0) =0
0=(2-n)2-3 1M
n=2z%/3 1A+;A

i vi DECTDICTEDNS, rk TN =r 14

Accept PQ = X -

x2 +4x +1 - m

Accept P'Q' = J4m +12

3.73, 0.268
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Solutions Marks Remarks
10. (a) (1) dy _ 2(x%2 + 2) - 2x(2x + 1)
dx (x* + 2)° 1A
= -2(x2 +x - 2)
(xl + 2)2
- 2 Ly -
2(x x - 2) <o M € 0, no mark.
(x2 + 2)2
x2 +x-220 1A
x 21 or x <=2 1A
11 -2(x% + x - 2
(11) (x X ) .9 iM
(x2 + 2)2
x =1 or -2 1A
x=1,y=1 (1, 1) {s a maximum point. 1A
X = =2,y = =L (-2, :l) is a minimum point. 14
2 2 8
(b) Curve C1 : Shape 1A Curve not labelled
but position correct
Intercepts 1A - deduct 1 mark only.
End points 1A
Turning points 1A Pure plotting without
4 part (a) - no mark.
(c) Curve C2 : Shape 1A
Intercepts 1A
End points 1A
Turning points (-2, l%) , (1, 0) 14 7
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Candidate Number Centre Number

Total Marks

Seat Number | on this page

10. If you attempt Question 10, fill
above and tie this sheet into your

y

(-2,13)

1.5+

-3 .5
(-3,1=2)
R (-3, 1.455)

in the details in the first three boxes
answer book.

(5/—,77)0&( 3 ce3()

(3,2 )0k (3 C34)

s

-3 -
(-3,77) or(-3 -0455)

-15+¢

Figure

90-CE-A MATHS -7 —
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6 — Go on to the next page
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Solutions Marks Remarks
11. (a) By Sine Law,
X = 3 1M
27 ' 27
sin( 7 - —% - 9) sin—%
x = 2 /3sin C% - 0) 1A X = 3cos® - J/Jsin®
. 3
ORI
S 23xsin9 1A
T
=3/3 sin(g - 9)sin® 1A S = 331n9c039 _
3 /_sin (]
= - 3 J3+3/3
: 4 2
cos(& - 28)
3
dS T
I = 3 /3[{cosfsin(3 5—— 9) sichoscj -9))
=3 J"J'sin(% - 20) 1
45 . 0 when 8 = & (. 0% 95%5 IM+1A |Accept omitting
d2
—_— = -f J?cos( - 20) 1A
de?
2
%63 _=-6J3 .. max. IM Awarded only when
6:¢ the 2nd
derivative is
correct.
Alt. Solution for checking maximum
ds X
—_— <
19 >0 for 0<9 3
1A for correct ranges of
Q._S- < 0 for E < 4] < E 9
de 6 3
e = E.is a maximum IM for slope change from
6 +ve to -ve.
F_x I
Smax 3.3 sin(3 6)sin6
L33 Only awarded if
4 1A if max. 1is
8 checked.
e b e REQSTYRICTERN: AR I
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Solutions Marks Rémarks
() (1) x = 2 ﬁsin(BI' -9)
dx _ T do
qc = 2 J3cos(5 - O)a? 1A
e 3. _ 13 1A Omit -ve sign
Stnce d 3 (no mark)
49 - 1 1
t 6cos(437 - 09)
(11) <. a< a<l
0% 08 3 "
1 T
— < cos(— - 8)S1
2 3 1A
do 1
greatest value of "3
1A
de 1
least value of "%
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Solutions Marks Remarks
12, (a) Let z = x + yi
(1) zZ = (x + yl) (x - yi) = x2 + y2 J,real |1
(11) z+ Z=(x+yil) + (x - yi) = 2x = 2Re(z) 1
- 2
(b) (1) (1) By (a) (i1)
Re(pE) = 5(pE + pE) 1A
1, _ -
= 5(pr + pr) 1A
=0 1
() pecty - L, & Py - pe(BE
Re(;) f(r + (r)) 1A Re(r) Re(rf) 1A
= 1(2 + i) - Re(p?) 1A
2'r T rt
_1lpr +pr 1A =0 1
2 rt
=0 1
Alt. Solution
Let p=a+ bi, r = c + di
(1) pt +Pr =0
(a +bl) (e - di) + (a -b1) (¢ +di) =0
ac + bd =0 1A
Re(pt) = ac + bd 1A
= () 1
(2) p_a+bi c -di IM
r c¢c+di "¢ - di
= (ac + bd) + (bc - ad)i
cz + dz
Py . ac + bd 1A
Re(@) = T ¢
=0 1
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Solutions Marks Remarks
(b) (it) Method 1
* E =
Re(r) 0
aré(g) = tgl 1A Accept omitting
* sign
T 3 1A Accept omitting
arg p - arg r = -~ or *t— .
2 2 L
-2
S 0A 1 ocC
. OABC 1s a rectangle 1
Method 2
lacl?2 = (p - 1) (F=1)
= pp - pr - Pr + rr
= pp + rF 1A
 |0B|? = q3 = (p+ 1) (pF1) = pp + rf 1A
: AC = OB
; <"1 OABC 1is a rectangle 1
Alt. Solution
Method 1
Slope of OC = d (p=a+bi, r =c + di)
c 1A
b
Slope of 0A = 2
Product of slope = d . b
c " a
= "2%ac (from (1))
= -1 1A Accept the
negligence of
OCLOA . OABC is a rectangle 1 considering
a=0o0rc=20
Method 2
0A%? = a2 + b2, 0C2 = ¢2 + ¢2 1A
AC? = (a - ¢)2 + (b - d)2
= a% + ¢c2 + b2 + d2 - 2(ac + bd)
= (a? + b?) + (c2? + d2)
= 0A? + 0c? 1A
0A LOC (Converse of Pythagoras Theorem)
.. DABC is a rectangle. 1
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Solutions .Marks Remarks
(b) (iii) p = 2ri
p-r _2ri-r
p+r 2ri + r
=l + 24 1A
1 + 21
_ 3 4 3 + 41
=3 + §i 1A Accept S
arg(%—_-:_—-f) = 1A arg (p - r) -
arg (p+r) =86
(can be omitted)
4/5 1M
tan @ ~37-§
-4
3 1A
14
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Solution Marks Remarks
(a) (1 + 2x - 3x)"
n
= {1l + x (2 - 3x)] 1M
=1 4 nx(2 - 3x) + Eﬁﬂ—%—llx2(z - 3x)2 + ..... Deduct 1 mark
for missing .....
=1+ 2nx + [2n(n = 1) - 3n]x2% + .....
a = 2n 1A
b = 2n® - Sn 1A
(b) 2n* - 5n = 63 M
(2n +9) (n~-7) =0
"W n=17 lA
5
For n =1, L.H.S. =12 + 1 =2
R.H.S. = 2(1)(2)(3) = 2
' 3
the statement is true for n = 1 1
Assume the statement is true for some integer k. 1
For n = k + 1
L.H.S. = T1 +'T2 + ... + Tk + Tk+l
= %k(k +1) (k+2) + (k+1)2 4+ (k+1) .
- %(k + 1) [k(k +2) + 3(k + 1) + 3]
= (k4 1) (K2 + 5k + 6)
=%(k+l) (k + 2) (k + 3)
the statement holds for n = k + 1. 1
By the principle of mathematical induction, the Awarded if
statement holds for all +ve integer n. 1 previous steps
all correct.
5
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Solution Marks Remarks
3. du = 2sinxcosdx 1A
sinxcosx d 1 i - 2A Integrated must
. X = P— be in terms of u
j9sin2x + 4cos?x 2. /5u + 4
= %./Su + 4 + ¢ 1A
_l oo Deduct 1 mark for
=3 ﬁsin X+ 4 + ¢ 1A omitting c
3
(or %./QSinzx + 4cos?x + ¢)
4 (2
[ [cosx - k(x - Z)2)dx : 1A
. 0 l .
m
= [sinx - %(x - -2’1 )310/’- | ] 1A
3
-1 - kT _, : - 1A+1M
24 . ' . '
k= =224 (C0.774) |
T3 1A _
5
Alt. Solution
7z 5,
f cosxdx = [sinx] "™
0 e
=] 1A
A _
k(x - T )1d5 = lc-(x -1 )3]”/‘1
‘0 2 3 2 0
= k 'ﬁ\3
24 . 1A
-3
-k,
24 1A+1M|
k=224 (C0.774)
3 lA
|
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Solution Marks Remarks
IZsirtisin-J-5 = 1
2 2
cosx - cos2x =1 1A
cosx - (2cos?x - 1) =1 1A
2cos2x - cosx = 0
cosx = 0 or } 1A
X =2nmT * 35 (Zn + 177)
2 1A 360n° + 90°,
~ (2n + 1) 90°
or 2n7 t = h 1A 360n° + 60°
where nez use different
5 units (pp - 1)
Alt. Solution
Let sin> = t
2
t(3t - 4t3) =} 1A
ge* —6t2 + 1 =0 1A
(2t2 - 1) (4t2 - 1) =0
_ W2 1
t = # 5 or * 3 1A
X T T
7= nTt 4 or nT * ry
- 2 + .l‘-.. 2 — 4+ m
X = 2nM * 2 or ny 3 1A+1A
(a) r= J12+ (/32?2 =2 1A
tan = ﬁ Vo= 60° 1A no mark if in
radian
® 1
2cos(® - 60°) + 5
-1 € cos(0 - 60°) <1 IM
1 1
- 1 X < -
7 " ~ 3 1A+1A
5

e Samm
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Solution Marks Remarks
Equation of CD : y = mx+l = —-———- (1) 1A
Equation of AB : 24+ L =1 ameeo (2) 1A
3 5
Subs. (1) into (2) ': X, mx +1 1
3 5
X m 12
5 + 3m 1A
Area of 4BCD = 1 (5 -1) (——1—2——)
2 5 + 3m 1A
26 _1 15 5o |
S+ 3m 2 2 1M
- !
n 15
."« Equation of CD is y = Ix + 1 1A 7x - 15y + 15 =0
. 15 .
6
Alt. Solution
Let coordinates of D be (x, vy)
x 1 1s
2 2 " 2 1M
x = L2
8 1A
3 . E z = y g
Equation of AB : 3 + S 1 1A 15 - =
— -3 -3
8
_ 15 _ 15 1A y =15
SUbSo X = 8 1] }' = 8 8
"« Equation of CD
15 1
y-1= "8 "~ 1M
X 15/8
y = -—7}( + 1
15 1A
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Solution Marks Remarks
8. Let coordinates of S and T be (a, 0), (b, b) 1A
respectively
coordinates of mid-point is (a ; b . %) 1A
Lt k- AED o
b=2v, a=2x-y) IM F;r making a, b
’ as subjects
(a-b)2>+ (b-0)*=4 IM
(2x - 4y)? + (2y)? = 4 1A
(x - 2y)% + y2 = 1
x2 - 4xy + 5y2 -1 =0 1A
' 6
’

Alt. Solution
Let coordinates of P be (x, y)
then coordinates of T is (Zy,.Zy) 1A

coordinates of § is (2x - 2y, 0) ZA

(2x - 4y)? + 4y? - 4 1M+1A

x2 - 4xy + 5y2 -1 =0 1A

GA 29
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Solution Marks Remarks
= =
(a) (1) J(_‘ cos?xdx = r%—(l + cos2x)dx 1A
1 sin2x, ,m
= G+ =57, 1A
= T/2 1A
(11) Put x = T-y
i o
JA‘ xcos?xdx = Jﬁ (T -y)cos?( T -y)~ dy 1A
b 7
= 7TJ’0 cos?ydy - ‘j:' ycos?ydy 1M For separating
: © into 2 integrals
2 fﬁ 2edx = ) cosZxdx M
xcos“xdx = cos“xdx
s (o
= 7'/2
TP —
} xcos®xdx = /4 1A
“O ' 7
(b) (1) Put x = T+ y 1A
27 2 T ' 2
‘j xcos“xdx = J ( T +y)cos“( T +y)dy 1A
T [+]
i 2 T 2
= TTJ cos“ydy + j ycos“ydy
Jo o
= ’n‘jncoszxdx + j xcos?xdx 1
d “o
2T 2 ¥ 2 2 2
(i1) J xcos “xdx =J xcos“xdx + f xcos“xdx 1A
) 0 0
= ,J:T xcos?xdx + W[ﬁcoszxdx
o)
T .
+ f xcos?xdx M Fov swbs (i) 00
Jo :
T* 7 T
= gt TR
= r|2 1
6
(c) Put x?2 =y 1A
2xdx = dy
- ar
jﬁ x3cos?x2dx =.L ycoszy.%dy 1A
(&l
1, am
= = J yeos?ydy
2,
7‘.).
= 1A

BEIrevT™mnisosQaT"rry ridwiy e hle——
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Solution Marks Remarks
10. (a) dy _ _
dx [x = ¢ -2t~ 2 1A
y-coordinates of P = t? - 2t + 3 . 1A
Equation of tangent : y - (t2 - 2t + 3)
= (2t - 2) (x - t) IM
y = (2t - 2)x - t2 + 3 ... (%) 1A
4
Alt. Solution
Using the formula v + y = xx, - (x + xl) + 3
2
Equation of tangent : y + (t2 - 2t + 3)
2
=tx - (t +x) +3 IM+1A 1A for y, = t? -
- +1A 2t + 3
y = (2t - )x - t2 + 3 1A
(b) (1) Put t = % in . (%)
Equation of T1 : v =‘13x + 26 1A
3 9
(ii) Coordinates of C : (1, 2) 1A
Coordinates of D : (1 lﬁ%
' 9 1A
. 14
(1ii) Subs. (1, _§) into (*)
14 2t -2 -t2+3 i
9
9t2 - 18t + 5 =0
1 5
t = — or _
3 3
. 5
.". x-coordinate of B = = 1A
3
y-coordinate of B = (2)2 - 2(2) + 3 = 2
3 3 9
_ 5. 22
Coordinates of B = (§, 9) 1A
b
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Alt. Solution
(1141) Since S is symmetrical about x = 1 and
x-coordinate of A = %, .. by symmetry x
coordinate of B = 1 + (1 - 1) = 2 IM+1A
3 3
5 22
coordinatesof B = (3, “5) 1A
(c) Centre of circle lies on x = 1
let its coordinates be (1, a) | 1A
Radius = Distance to T1
-i— a + 2_6.
- 3 9
J1+ &2
3
= 14 - 9a
15 1A
Since the circles pass through C (1, 2)
Radius = ! 2 - a[ 1M
I 9 _ a[ - ll& - 9a
15 1M
8 11
a=—-or
3 6
8 11
Coordinates of centres are (1, ~) or (1, =)
3 6 1A+1A
6
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Solution Marks Remarks
11. (a) Equation of family of circles
2%x2 + 2y% - 4x + 8y - 13 + k(x -y) =0 1A |x2 + y? - 2x + 4y

2x2 + 2y2 4+ (k - 4)x + (8 - k)y - 13 =0

_13

5 + k(x -y) =0
(x - y) + k(2x? +
2y? - 4x + 8y

-13) =0

(Radius)? = (=82 ¢ B =Ky2 13 IM  |Area A =Tr2
B 4 4 2
1 IM+1A = T(k? - 12k
- L - 6)2 = -
=glk =07 +7 8+ 92) 1
= T
For minimum area, k 6 1A g% =‘Z~(k - 6) IM
: T =C ot k=t 1A
Equation of G, is 2x% + 2y? + 2x + 2y - 13 =0 1A d2A _ T
1 = =
, dk 4
b :
k=6 1is a min. 1A
Alt. Solution
The centre of Cl'lies on y = x
- Centre of C1 is (4 -k k- 8)
2 i 2 1A
The circle is smallest if C1 lies on y = X
4 -k _k-8
2 2 2M
k =6 1A
Equation of C1 1s 2x2 + 292 + 2x + 2y - 13 =0 1A
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(1) Let equation of Ll be y = mx + 2 1A
4 L -
centre of C, 1s ( > 2), radius r = /7 1A
Distance from centre to ﬁl
-1 -1
4| M-+
J1 + m? 1M
|
_ 5 ~m
2./1 + m2
2 _ .2 _ J2,2
Since d° =r (—-3) IM
—32 =M 2 _ 2 _ 242
G ATw) = (D2 -
25 m2 +10m+1=0
(5m+ 1)2 = 0
-1
m = ——
5.
Eqpation of LI is y 5-%x + 9 1A x + 5y -10=20
Alt. Solution
Let equation of L1 be y = mx + 2 1A
Subs. into C1
2x2 + 2(mx + 2)2 + 2x + 2(mx + 2) - 13 =0 1M
(2m? + 2)x2 + (10m+ 2)x -1 =0
Let coordinates of intersecting points be
X + X9 = :Lég_i_ll ’ xlxz = ___;ﬂ____
1 + m? ‘ 2(1 + m?) 1M
2 _ - 2 - 2
AB (x) = %)%+ (y; -y,
(1 + m%) (xl x2) 1A
- 2 2 _
= (1 + m*) [(x1 + xz) 4x1x2]
(5m + 1)2 _
- ] + m + 2 2
-1
m —4 ———
5
Equation of LI is y _ :lx + 2 A
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(11) The locus 1§ the perpendicular bisector of
AB. M
Since AB 1s a chord of C,, the perpendicular
bisector of AB passes through centre of
C 1... 1
1(""9 '2') 2M
1 1
Equation of locus is y + 5 = S5(x + 7)
y =5x + 2 1A
10
Alt. Solution
2 2 13 1
x* +y*+x+y -5+ k(gx +y-2)=20 IM
2 2 k 13
x“ + y°+ (1 + g)x + (1 + Ky - (2k + _i) =0
dinates of centre i ('(l+k/5)’_(k+1))
coordinates of centre is 5 4 5 IM+1A
Let coordinates of centré be’ (x, yf
X = -L(l + k)
/ 2 5
1 M
_ =1
y = =k + 1)
Eliminating k,
y = 5x + 2 1A
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(6 - h) ,
12. (a) Volume = # x2dy 1A+1A | 1A for W|x3dy
J-b 1A for limit
~(b - h) ,
=7 2 _
J a®(1 %’)dy 1M

b

3 _(b-h
ratly - 2L b7
3b2 -k " 1A

= 2 b - h.s b3
'Fa[—b+h+(—'§—b-z—) +b"§g2’]

2
g%;-h=<3b - h) 1

(b) (1) Put a

1]
o
]
N
—
=

Vol. of water =-§(2k)2[3(2) - 2k]

87

= S 20q _
= 3k FB k) 1A
" ' . 3.1
(ii) Depth of object immersed = Zk + Zk
= k 1A
Put a=1, b=h-=k IM
Vol. of object immersed = §E§k2(3k - k)
- %‘Wk 1
8123 -1 + 27k = T2k + 2
3 3 3 4

[3(2) -(Zk + %)] IM+1A 1A for RHS

8k2(3 - k) + 2k = kZ(%)Z(b - 2%)

128 + 1536k - 512k? = 81k(24 - 9k)

217k? - 408k + 128 = 0 2A

k = 0.40 or 1.48 (rejected) 1A
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13. (a) By Sine Law
AB = AQ
sin@ sin £ABQ
- AQ
sin £ABQ Zpsin® 1A
sin £ZAPQ = AQ
PQ 1A
L APQ = / ABQ 1A
G, AQ ginf = AQ
AB PQ
PQ = AB
sin6 : 1A
' — 4
(b) By Cosine Law,
AB? = AP2 + BP? - 2AP . BPcos(T - 8) 1M
= AP’ + BP2 + 2AP . BPcos® 1A
PQ \/AP’ + BP2 + 2AP . BPcos@ .
. £ sinQ . P o 1 ‘
2
(c) (1) cot2¢ - PQ°
vp2 1A
AP? + BP2 + 2AP ., BPcos®
VP2sin?%@ M
__1 2 2 AP. BP
;—F—[( ) + ( ) + 2( 5) (5) cose] 1M
= cot?« + cot?/3 + 2cot« cotfd cos®
sin“Q 1
(11) 27 __1 2@ 2T
cot 3 m——(cot Y + cot 3
+ 2 cot-[ coty cosb)
4 3
38in?@ = 44 —ZcosO
3 /3 1A
9cos20 + 2./3co88 - 5 = 0 1A
3 9 1A
Q@ = 0.955 or 2.87 (rejected) 1A
.« 9 = 0,955 1A
-9
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