PECTRICTED XER=7iE P.2
Solution Marks Remarks
1. (a) AB = OB - OA M
= (=31 +57) - (5L-7)
=-81 + 6__7'- 1A Oomit vector sign(pp-1)
|aB| = /(-8)* + &
=10 1A
=~ 4 - ~  40B + 60A
(b) AP = 4% AB iM 0P = m—
\=—_15(31'+_1533" 1:5\ -3.27 + 2.47
n PR n (4 .. k(4
2. (a) ‘/3- v i 2(cos_6 + 1sm-6) (or 2(c<:s3 + .me) LA+1A 2(cos30° + i8in30°)
: . . n T - T J(cos(-30°) + 18in(-30°))
— 3 i 2(cos.g_ + 1sin..g_) 2(coss.g J.sin.g)
= cosg + isi.n%r 1A cos60° + isiné0°
Alternative solution
V3 + i . (/3 +i)(f3 + i) 1A
V3-i  (f3-1) (/f3+d)
13,
=5 + __2__1_ 1A
= nw , m
cos_s + 1sin3 1A
- (b) (ﬁ+i)”=(cos”+isin")93
3 - 3 3
- cosz‘gl' . ising 1M |cos5520° + isin5520°
- cos_zj’_‘ + isin% 1A |cos120° + isinl20°
(can be omitted)
=-1. ﬁi 1A (pp-1) for omitting degree
2 2 sign.
6
b
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Solution ‘ Marks Remarks

, x (x + 5)[ > 6

X(x + 5) > 6 or X(x + 5)< -6 2A Use "and" or ",,, and "
(no mark)

(x + 6)(x -1) > 0 or (x + 2)(x + 3) <0 1A+1A
x > 1 or x < -6 or -3:< x < -2 2A "or”cannot be omitted.
JoX < -6 or -3 < x < -2 or x > 1

6

Alternative solution

(1) x*(x + 5)2 > 36 1A
[%(x + 5) - 6)[{x(x + 5) + 6] >0 1M
(x + 6)(x - 1)(x + 2)(x + 3) > 0 1A+1A
} < - 6 or -3 <« x < - 2 or x >1 2a

(2) Case 1 : x 20
o x(x + 5) > 6
(x + 6)(x -~ 1) >0

x > 1 or x < -6

Since x 2 0, x > 1 1A
Case 2 : -5 < x <O
-xX(x + 5) > 6
(x + 2)(x + 3) <0
-3 < x < -2
Since -5 < x<0, .. -3 < x < -2 1A
Case 3 : x < -5
X(x + 5) > 6
. x >1 or x < -6
Since x s -5, .. x < -6 1A
M For consider the 3 cases.
(pp-1 for omitting some
equality signs)
Combining the 3 cases,
x < -6 or -3 < x < -2 or x > 1 2Aa
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Solution Marks Remarks
4. (a) z, = 2(cos_76r + isin%) 1a Accept degree measures
(can be omitted)
= \/; + 1 1A
n m . n T . - T T
z, = cos(7 + _6) + .1.si.n(7 + .6) OR 2z, = 512 1A 2z, cos - + isi.n.a.
(can be omitted)
= -% + gi 1A
(b) zZ, = 2, + 2, M
- (ﬁ—%)*(l/gun' i
6
5. (a) Put x =0, M
y=%1 : 1A

The points are (0, 1) and (0, -1)

4 (b) Differentiate with resbect to x , . y? = 2 + 3x
=%
(y> +3) +(x—2)(2y§§) =0 1M 2y§§= 3<5~:‘2)_+;)22+3x)
/7
%—g = }—;Ji(}—:_a—x) (For product rule) Zy% = _(_5___8__;_)__5
%l(o,n =1 . 14+1A |Subs. (0, 1), ¥ -1
g%l(ol_l) = -1‘ ;f_ Subs. (0, -1), g% =1
.
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B.5
Solution Marks Remarks
Consider 2 cases (1) a=2¢ (2) a = -0 1M
(1) a=£
Discriminant = (2 ~ k)2 + 4(k - 1) =0 IM+1A |[IM for A = 0O
k=0 1A
(2) a=-6
Sum of roots = -(k - 2) =0 1M
k =2 1A
6
Alternative solutions
x* + (k- 2)x - (k-1) =0
(x - 1)(x - (- k)) =0 1A For factorisation
x =1 ;r 1 - k 1A+1A
Since J|al| = |4|
_ [1- k] =1 1M
k=0 or 2 1A+1A
o = f
(@+B) (a-8) =0 e 1M
(1) a+f =20
(k- 2) =0 i i 1M
k=2 i i 1a
(2) a-#=20
(a - B)? =0
(@+ ) -4af =0 ... ceo | 1M
(2 - k)2 + 4(k - 1) =0 i 1A‘
k=20 ceeevvoan 1A
A 29 RESTRICTED AER3TIF
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Solution Marks Remarks

7. (a) Let r cm be the radius of water surface when
the depth of water is A cm.

tan30° = .;
r = i 1A
3

V= én(%)zh 1M

- ;h’ ia

(b) ;% = .ghzgg IM+1A |IM for chain rule
;’ut g_t‘f — . 1A
B At h=4,—n=.§(4)2§€.

. The water is falling at a rate of _3_ cms"'
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Solution

Marks

Remarks

(a)

=4
;.3=2(3)cos§
=3
(b) oD =2cos§ =1
- -
oD -'Sb
* - é; +.§3
(c) (i) OH = — 1
OH.AB = 0
A; +.§E _
(—=T1)-(tb-2a) =0
75‘1—‘1”‘; b- ka.a + ,}B.E- éE.Ef) =0
3k - 4k +;(9)-1=o
k =2
i1 et ma + b
(ii) (1) oc = ——+
- 23'+.§3
(2) OoC = (n +1)(___j___)
m = 2(n + 1)
(3) m+ 1 3
1 _n+1
m+ 1 9
Solving, m = 6
n =2
7

X

= [
> lu |J’

[
b F

1IM+1A

M

1A

1A

1M+1A

—
>

|

[u—y
b

|

Omit dot sign (pp-1)

Omit vector sign (pp-1)
“u

§
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Solution Marks Remarkﬁ. B
9. (a) Discriminant A = (p + 1)? - 4(p - 1) 1A
=p’-2p +5
= (p-1)2+4>0 1M+1 [1M for knowing A > O

S.a , B are real

and distinct.

1 for a correct proof.

3 L & =0 = ey =-1bes
(b) a+ (3 = -(p + 1) .'//\.Qe«_p aud AZLU\CT.)
{ 1a
af = (p - 1)
(a - 2)(B - 2) =aff - 2(a + ) + 4
=(p-1) + 2(p + 1) + 4 1M For complete substitution
=3p + 5 1A
3
(¢c) (i) since f <2< a,
a-2>0 , 8 -2<0 1M
From (b) (a - 2)(8 - 2) = 3p + 5 <
—
p < -5
3 1
(i1) (a - B)? < 24
(a + B)° - 4af < 24 1A
(p + 1) - 4(p - 1) < 24
pPP-2p-19<0 1A
(p - 1) < 20 or(p- 1+V20) (p- 1-V20) <0,
1-2¥5<p<1l+ 2vVE IM+2hfor 1 - V20 < p ¢ 1 + V20
(-3.47 < P <5.47 - 1M only)
Combining with (i)
1-2V5<p<-5 1A or 1 - V20< p < -5
3 3
- The possible integral values of p are
-2 or -3 1M+1A
10
Alternative solution
(c) (ii) ¥ + (p+ 1)x + (p- 1) =0
x = AP +1)=V2p’-2p+5 1A
(a - B)? < 24
[zt 1) +Vp® -20+5  -(p+1) - Vo —2p 5[4,
2 -2
PP -2p-19<0 1a /
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Solution Marks Remarks

10. (a) (cosf + isinf)? = cos3fh + isin3f 1A

(cosf + isinf)® = cos™® + 3cos’@(isind)
+ 3cosf(isinf)? + (isinf)’ 1A

Eé;uat ing imaginary parts,

sin36 3cos¥sind - sin’f

3ginf(1 - sin) - sin’d

= 38inf@ - 4sin’f 1
3
(b) 16sin’fcos™ = 16(_1 (z - 1))° (1 (z + 1))} 1a+1A
21 z 2 z
=1, .2 1., _ 1
'2_.1'(2 ?) (z Tz)

S R 1
AR DA

_ =1 s _ 1 _ s 2 _ 1 i
_ _71(2 2z+? z +E _2_5) 1A or > [ (O )
=t Ly - 2(z- 1y (22- 1) 1M For collecting terms
TI“ ?,) ( ) ! - g
S P C pieied - oias
= -2-1,(21811'150 4isinf - 2isin36)
= 2sinf@ + sin3f - sin54 1
5
(c) sinSf + 9sin36

= (2sinf + sin3f - 16sin’fcos’) + 9sin3h 1M For using (b)

= 2sinf + 10(3sinf - 4sin’d) - 16sin’(1 - sin’) 1M For using (a)

= 16sin’® - S6sin’® + 32sind 1A

sin50 + 9s8in30 - 8sinf = O

16sin'9 - 56sin’® + 24sinf = O 1A

8sinf(2s8ind - 7sin’ + 3) = 0

sinf =0 or s8in¥% =1 or sin¥® = 3 1A+1A |1A for sinf = O,

2 1A for others

sinf =0 or sinf =¢lz_5

1A+1A|1A for O, w
n 3m
1A for 17T

8 no mark for degrees

e
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Solution Marks Remarks

Flternativg golution
. lsin58 + 98in3f - 8sinfd = 0

(sin56 + sin3f) + 8(sin3d - sinf) = O

2sindfcosf + 16sinfcos2§ = 0 1M ~ ||For sum to product
8sinfcos’fcos20 + 1l6sinfcos2 = 0

8sinfcos2f(cos™ + 2) =0

Isinfé = O or cos20 = 0 1A+1A

P =0, n or 0=-},.?z’f 1A+1A]
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P.11

Solution Marks Remarks
11. (a) Diagonal of base = + x? 1M
= V2x (cm)
Height of pyramid =‘/('/1gi"’)2 —([i—f)’
= x (cm) 1a
“h = (10 - 2x) +x
=10 - x i
3
(b) (i) V= %xz(x) + %3(10 - 2x)
= 10x? - ;}x’ 1
(i1) g; = 20x - Sx? 1A
. g; 20 , 1M or .g; >0
20x - 5x° 2 0
Sx(4 - x) 20
0 = x = 4
Since 0 <x<5, /. 0<xz<4 1A or 0 < x < 4
The range of values of x for which V is
decreasing is 4 = x < 5. 12+1A or 4 < x < 5
(c) (1) Base side length x < 3.5
h =10 - x s 7 1A
.3 £ x < 3.5 1
(ii) From (b) (ii), V is increasing on this
interval
_ 5.V is greatest when x = 3.5 1M
Greatest volume = 10(3.5)?- §(3.5)J
= 51.0 (cm’) A
4_
(d) X < 4.7 and 10 - x = 5.5
4.5 <= x < 4.7 1a
Since V is decreasing on this interval,
S.V is greatest when x = 4.5 1M
Greatest volume - 10(4.5)2 - .§(4.5)3
= 50.6 (cm’) 1A :
-3
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v

Solution . Marks Remarks

12. (a) (1) When x =0, y =3 1A - |Accept (0, 3)
.. The y-intercept is 3.

When y = 0 , 2cos2x - 4sinx + 1 = 0

2(1 - 28in’x) - 4s8inx + 1 = 0O 1A

4sin’x + 4sinx - 3 =0

N | T | .
sinx = 5 or sinx = - (rejected) | 1A

_m Sn s Sn
x =3z or < | 1a Accept (3’ 0),(_3_,0), no
mark for degrees, (pp-1) if
other correct roots are

included.
.. The x-intercepts are .% and %;
(i) g_i = -48in2x - 4cosx 1a
r -4s8in2x - 4cosx = 0 1M
cosx(2sinx + 1) = 0
cosx = 0 or sin x = -1 (rejected)
2
Xx=n ia (pp¥1) if other correct
2 roots are included
EEX = -8cos2x + 4sinx
dx?
aly
>0 . 1M
dxi|x = I
x| x = 5
.Zpg,—S)is a minimum point. ia Accept turning point
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Marks Remarks
= AUSAX ~4Su X+ ' 1A For V-shape
| ' ' 1A labelled end points

1A For labelling

m Sm T o
(5:09) (= ,0) and (5,-5)

12
(b) (i)
y
(15)
%, 3)
Y=l esax- 4sihn | 2M For reflection
Accept no labelling
= x
I i
6 3
(ii) Greatest value = § ' 1A
. Least value = 0 1A
4
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