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Marking Scheme

P.1

Solution Marks Remarks
1. 2(x + 1) >1
X =
X —
x + 4
=20 ia .
x=7
x>2o0rx=<-4 28 12 for x 2 2 or x £ -4
4
Alternative solutijon (1)
2{x + 1) > 1
% —
Consider the following 2 cases (i) x > 2,
- (ii) x < 2 : ) 1M Awarded even if equality sign
is included.
Case 1 : x > 2
2(x + 1) 2 x - 2 ]
x z -4
Since x > 2, x> 2 1A
Case 2 : x < 2
2{x + 1) =x - 2
x £ -4
Since x < 2, ). x = -4
Combining the 2 cases, x > 2 or x < -4 2 1A for > 2 o0r x <-4
Alternative solution (2)
2{x+1) o 1
- (x-2)
2(x + 1)(x - 2) =2 (x - 2)? (and x # 2) 1M
x¥* +2x -820 (and % # 2)
(x - 2)(x + 4) =2 0O (and x # 2) 1a
x > 2 or x < -4 2A 1A for x 2 2 or x < -4
2. n ITma nay
?' / ia For circle
C: 1A For centred at z = 21
| A2 1A  |For radius = 1
Vd
> Position of ©Q 1M+1A |1M for being farthest
¢ Real away from O
Axes not labelled - (pp-1)
5
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Marking Scheme
Sclution Marks ] Remarks
3. (a) E_’_é = 09 - oF 1M Omit vector sign (pp-1)
= 2i - § ia
PG| = V2T + (-1)? = V5 1A
(b) Let LQPR= 6 ‘
— - — - —_— ,
PG - PR = (21 - 3j)' (=31 - 27) = -4 1a omit dot sign (pp-1)
cosf = M 1M
[Po|?R |
- 4 ia
V63 6
— Alternative solution
(b) |PR| = V13
— —> —>
RO = Si + 7
&3] = V26 1A
— — —
| -
cos LQPR= lPQf* 'i“’fr __’IQP‘!Z 1M
2 PG| R ]|
} _5+13-26
25 /13
-4 1a
Y65
1
4 - 1
- Yy tan( X)
g}_}: = —.._l_zsecz(_j_;) IM+1A [1M for ad;(tanx) = sec’x
X ,
2dy 2,1y = 2, 1 2, 1
™ A O A )-—sec(.}_{)+tan(_§)+1 M or = —(1 + ) + y* + 1
Differentiating ng% +(y*+1) =0 with respect
to x
dy : d?y dy _
2x.a§ + X I + 2ya§ 0 1a

2
ng;}; +2(x+y)_g§ =0

dy , 2(x+y)dy _ g
dx? x? ‘dx

ul

DECTRICATEN m1an=5J4



RESTRICTED I3 i¥

_ 1{{4 HKCE Add. Maths. 1

P3
Marking Scheme

Solution Marks Remarks

5. 22 -V2z+1=0

_\/E \/E : 1A Accet‘/zi‘/:_z
s s A Tt
= T, isin® -r igin(-" 1A+1A jDo not accept degrees
= co_s_z +_:1..s:LnZ or cos{ .4.) +1isin( _4.) P g ‘
Do not accept cos_z - isin_‘g
(Note : Mark the rest of the
. Q if z is correct but not
in the specified format.)
wh - V2w + 1 =20
w2=cos% +isin.§ or w2=cos(-%) +isin(—%) 1M
2kn +%’ 2km + _’E -
- w=c,os(_2_)+is.1n(__7__)
= cos(km + %) + isgin (kmw + %) 1M+1A 11M for De Moivre‘s Theorem
+1A
2km - 2km - %’
or w = cos(__z____) + is:.n(___z__) .
= cosg(km - .g) + isin (km - _g)
where k = 0, 1 (or any 2 consecutive
integers) —_—
7

or w = cosf + isiné,

where § = %(or —15% etc_.),—%(ori‘éf),_gﬁ(or —%’_T), 1A

Accept other equivalent values.

-% (or_ge"_r) Accept degrees
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Solution Marks Remarks
6. (a) x* + ycosx - y* =0
' 2x+cosxdy—ysinx— 2y dy =0 1A+1A 1A for 8 (ycosx)
dx dax dx
1A for other terms
dy _ ysinx - 2x 1A
dx cosx - 2y
T_. 7
- w8in -w
(b) At P, %}Z{ -2 2 iM
cosé_r -{~m)}
3
= - A
- 1
Equation of tangent is
e
- Y*s 3 1
=~ M
-7 2
Z
3
6x + 4y - w = O ia or y-«-»-:},x+§
7
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Solution Marks Remarks
7. (x - 3)2 - |x-3|-12=0
Solution (1) :
(x - 3)* = |x- 3|? 2M
|x- 3]>- |x-3]-12=0
(lx- 3] +3) (|]x-3]-4 =0 1A
|x- 3] =4 or Jx-3]=-3
]x - 3‘ = 4 ‘
x =7 or -1 1A+12+2AA 2A for rejecting |x - 3| = -3
= 1
Solution (23 :
Consider 2 cases : (1) x 2 3 (2) x < 3 1M Accept. omitting equality sign

Case (1) : x = 3

(x - 3)? - (x-3) - 12 =0 ia
[(x~ 3) + 3}[(x-3) -4} =0
x2 - T7x =0
x =0 or 7 ln
Rejecting x = 0, .. x =7 ia
Case (2) : x < 3
(x - 3)2+ (x-3)y-12 =0 1a
((x - 3) - 31[(x - 3) + 4]
¥ - 5x - 6 =20
x =6 or -1 1a
- Rejecting x =6, ..x = -1 1A
Combining the 2 cases, x = -1 or 7
Solution (3} :
(x - 3)? - |x~-3]-12=0
Let x - 3 = u
- 12 = |u
ut - 24u® + 144 = ¢? 2M
ut - 25u? + 144 = O
(v - 9)(u® - 16) = O in
u = 3*3 or u = %4
x =0 or 6 or x =-1 or 7 1A+1A
'| Rejecting x = 0 and 6, x =-1or 7 1A+1A
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Solution Marks Remarks
. a x =0 1A
8 (a) 1
(b) x>+ kx + (2k - 3) = 0 has no real root. 1M Can be omitted
A=1 - 4(2k-3) <0 iM
K - 8k+ 12 <0
(k - 2)(k - 6) <O 1A
2 < k<6 i
. 4
(c) (i) f'(x) = 3x*> + 2kx + (2k - 3) 1A
-2k ’
- +ﬂ:
T }m
«f = 2k-3
==
(a = B)? = (« + B)® - 4af 1a Can Ve ool ad
_,-2k.2_ 4, 2k-3
=4 (k-6k+9
__g( - +9) 1a
=é(k-3)2 1A |a=ar 122k - 3
: = 4k 5 1A
Since a #§ , k #3 1 Sinie 0, ke 1
1
- 2 2
(ii) |_§(J¥-:—3)|s.3 1M
[k- 3] =1 1A or -1 < k-3 <1
2 < k=<4 ia -
Combining with 2 < k< 6, k #3
- and %X is an integer,
k=4 2A
11
Alternative solution
iy 42 < 4
(c) (ii) @'(k 6k+9)...§ 1M
K- 6k+8=<0 ia
(k- 2)(k - 4) =0
2 £ k<4 1A
S k=4 2A
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Solution Marks Remarks
9. (a). Put x =0, y=—.§ J.y-intercept is —g ia
x? 4
= - =0
Put y =0 1553
3x* - 4x - 4 =0
x=2, —.§ '
.. Xx-intercepts are 2 and —§.. A
2
dy _ 2x(1 +x) - x? .
(b == - = 1M For quotient rule
b wm T T e @
- - 2x +x 1a
(1 +x)?
dly _ (2 +2x) (1 +x)2-2(1 +x)(2x +x?)
dx? (1 +x)*
=2 1
(1 +x)°
3
2
(c) 2Xrx 1M
(1 +x)?
x =0 or ~2 1A+1A
When x = 0, y=—.§.
2
.___.dy=2 (or > 0) 1M
dxz
- S (0, —.g.) is a minimum point 1a No mark if checking is omitted
When x = -2, y =-}3§
d’y _
s =-2 (or < 0)
16

So(-2, —_3_) is a maximum point

ia No mark if checking is omitted

l
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Marking Scheme
Solution Marks Remarks
Y
(a) ,
1t
- X
(i) For -5 < x < -1 ia Shape
1 91l
'ZA For(—S,—T,;).
Accupi - jj; : i
%.A Fox (-4 "‘ ag 2 waximem
U point.
(ii) For -1 < x =< 3 1A Shape
1 2
A For (-5 , 0
> (~5, 0
lA For (2, 0)
V)
1 . 11
E:Y For(: .
3 ¢ 17)
Accept _E; = 5,92
la | 4 ini
or (O, -) as a minimum
) - )
PGany
Note : Round up to the
. nearest mark
S5
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Solution Marks Remarks
10. (a) oe = %E’i» %F 1A Omit vector sign (pp-1)
—_— — —
DA =0A - OD 1M Can be omitted
-7-1F 14
<
_—_ —_— —_—
(b) BE =OE - O
= (k+1)0C- 0F 1A |For OF = (k + 1)0¢
k+l=_ 2k-13 ot _ 1
= b 1 — = -1
3 a+ X} ___2__._ 77 % (PP )
Alternative solution 'l
- BE = BC + CE ;
-1B% + xoC 1a
3
— —_
=_§(?—b)+k(a+2b)
. k:ip, 2k-1p )
(c) - 1.1_3>=)\(k+1?+ 2'('1-5)) 1M No mark if A is omitted
Z 3 3
1 =>\(.k_3+_1)
{ 1 L 2k-1 1 |No mark if X is omitted
"7 = (—3—)
K =% 1A
Alternative solution
k+1 2k-1
i = 31 2M (pp-1) for considering the slope
] of the vectors
k =.é 1a
3
— —
(d) (1) 2 - b= |3 -Z cos ™ 1M Omit dot sign (pp-1)
B 3
1 ia

_=;(1)(2) cosg =
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Solution Marks Remarks
—> —>
(ii) BE -+ OE = O n
k+12, 2k-17, - k+1
. 2b) =0
(=g=a+ —5—=b) " —=(a+2b)
k+1 F-a+(2k+2+2k-1
_g_[(k+1)a a+( + - 1)
- - : .
a b+2(2k-1)b*b] =0 1M For distribution
k+1+4k + 1 + 8(2k - 1) =0 (k #-1)
_ 2
k—.7 1A
F — 2 —‘t‘_ 3= 1= R . —
or k = = BE = wa - .,I_b 1M Trying to find BE
—> — — —_—
_ |BE|*= BE - BE M Trying to find |BE]
_ 3—7_ i1 3-7_ i
= (.,7a .7b) (,7a 7&}
-
SN SN 5 TR 5
.9 _ 6,4 _1
49 45 45 7T
[7
1 ..Distance of B from OC =.Y_ . 1A
g T
: 8
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Solution Marks Remarks
2 2 .
11. (a) (i) z% . ri{cos2§ +.1s:1.n20) 1a+1A [1A for denominator
z r{cosf - 1sind)
1A for numerator
2 . .
= r’(cos2f + 115(1.3126) ia For denominator
r(cos{-6) + 1sin(-6))
= r{cos3f + isin36) 1
(ii) zi =41z
r(cos3f +isin36) =1 1A
= cc:sg + isin; ia Or other equivalenit polar
form (can be omitied)
r =1 1A
- 38 =2nm +_§
6?:—_72.r ,%,% 1A+1A |Any one correct - 1A
(or 8 = igﬂ + "16t’ where k = -1, 0, 1) RAll correct - 24
Alternative solution
(ii) r{cos3§ +isin3f) =1 ia
b
" {rcosBB =0 1a or -cos 3 = 0
rsinif =1 tsin 36 = 1
. (can be omitted)
r*(sin®36 +cos?38) =1
r=1 ia
380 =2nnm + .;.'
6 = -;:%:%l 1A+1Al |Any one cosseet - LA
All correct - 2A
9
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Solution Marks Remarks
(b) (1) w - 1 = cosa + isina ia
|w- i]= (Jcos’a + sin’a) =1 1A
(ii) Since (w- i) ==4iw- 1
=i(w- 1), 1A
S.w - i satisfies the equation z® = iz
iUsing ‘the result of (a),
. w— 1 =cosf + isinf, where8=—.§,%,_sg7.r 1M
w - 1 =—i,l/2—3_— + %i,%‘z +.§.i
- w =20, 4_3_ + .;i ’ :‘E@t + .,‘;i 1A+1A+HA (pp-1) forw o case ¢ i1 4 sing)
7 wherecx=—_"21.,:’é,561f
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12. (a) x = 4sinf 1A
dx a6 ' . C s
= 1M For differentiatin
3 4cosf 3F g
wrt t
dx 1
t =
Pat 3 3
4 _ 1 1A
dt 8cosl | -
3
(b) y = 4cosé 1A
ay _ 4 dé
9F - 4 3iné I
- tan9
—
z =25 -16sin?f M or V05 . 2
édz _ -32sinfcosf df
de 2y25 - 16sin?f de
- -2siné _ 1A
V25 - 16sin%0
;"5:
& _ dy dz
Rate of change < 3% +‘Hf 1M
w . T
tang 2 El.u'xE

. T -
Ate—g,Rate >

rzs- 16gin27
g1in .6

4

= -G.507 (m s7) ia
(5}
(c) Let A be the area of AOPR
A= .;‘.xy
= 88inf cosd 1A
=48in26
A is maximum when sin28 = 1 2M
20 = 1
2
epq _
SE o= v 1A
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Alternative solution (1)
A = 8sinfcosf ia
dA 2 ‘2
= 8(cos?l - sin?f
a = B¢ )
_S,.'.‘?=O,coszt9—sin"’0=0 ‘ 1M
. tan® = 1
6 ==
4 1A
2
gaa -32sinf cosf
da6?
g 0 at 6 =T i
ag 2
.A is maximum when 6 = T 1M For checking
s
Alternative solution (2}
A = 4sin26 1Aa
g;: = 8cos2§
.g? =0,cos26 =0 M
6 = _:; ia
2
&4 _ _16sin28
d6?
aa s
— t @& =
a6? 2 1
.. A is a maximum when § =.% 1M For checking

Similarly, area of AORQ is maximum when

LOgr= T
Q v iM
By Sine Law,
M
sin
4 _ sinf 1M
4 5
6 = 1.08 1A
5
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