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L |[(a)

P -4(Ap+9)<0
p*+16p-36<0
(p—2Kp+18) <0
-18< p<1l

{b)

r+4x-16+9=6x-8
x*=2x+1=0
(x-1 =0

x=1

Since there is only one solution, y = 6x—8 is 2 mngen:

2. |(a)

Oruse b’ —4dac.

@ | F-3) =23 +a(3 +H-3)-F=0
~54+9a—3b-6=0

8a-3b=060

Ja-b=20

fi(x)=6x" +2ax+b
£ =60+ 2a+b=1

Za+b=-3

Ja=15
g=2

b =—11

1@ | 2 -3 =6 = (x = F 2" = px—2)

27 430 —Hx—6=(x+3)2x* —3x-2)
2+ 3 -1l —6={x+ 32+ Ix-T)
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(i) | 2x° +3x2 ~11x 6= (x+3)2x+1)(x~2) =0

x=—-3,—-1—,2
2

243y~11y* -6y’ =0
1 1

__:-39*_32
y 2

1 1
.=_—,_25~
YT

(b) | 54x° -16y°

=2(27x° -8y")

=2[(3x")' - (2y)’]

=2(3x% = 2)(9x* +6x’y + 4y%)

V=7z'r2h+zm*3
3

2, 2 3

607 =7r h+§7rr

2, 2

607r—§7rr =7¥r°h

h=——-=r
r 3

(b) | Sa=2arh+zr* + 27+
C =3Q2nrh+nr’)+4Q2xr")

2

= Gﬂr(@—gr]+l 1rr?
r- 3

_ 3607
p

_ 3607z T
oo

~4zrt +112r?

(©) | dC _ 360m
dr ¥
360z

r2

, 360

ro=—
14

r=2.9516

+147mr=0

1477
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(d) | Whenr =2.9516,
3607
2.9516

d’C 720z

at

$5.75 is a minimum value which is > $5.60.

C= +77(2.9516)* =574.76

+147 >0

He should not continue to make this product.

4. | @ | 27 4+20(47") =3
2(47)" +5(47) =3
2k* +5k-3=0
(2k-1)(k+3)=0

=l s
2
1
47 =— or -3 (rej)
2
1
P 2

®) | 24> +5u-k=0
If no solution,
b*—4ac<0
25+8k <0

25

k<——
8

OR
2071 1 20(47 ) =k
247 +5(47 Y=k

Therefore, no solution for k < —3%.

Since 47 0 for all p, 2(4”)” +5(4%) is always positive for all p.
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5
5 @) 2
log, y
1 2
(og, x)" _ 4
log, x
log, y
(log, x)’ =—64
log, x=—4
x=y"
I
y=x*
(b) | 2log,(x~-1)~log, x=3
Y
log, (=D =3
X
2._.
x 2x+1=8
x
x*=10x+1=0
x =0.101 (rej) or 9.90

6. |(@)! Max=99m

Min=0.3m
(b) | kx cycles in 27 hours

Icyclein —I% hours

2 cycles in —Z— hours

Ly
k
k=1

6
Note: Do not accept 24kz = 4z as working.
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©

4.8sin%t+5.1>2

4.8sinzr6—t>—3.1

Basic Angle = 0.702 (Q3,4)

_’.’éi = 7+0.702, 27 —0.702

t=7.34,10.66
0<1<734,1066<tr<12

@) LHS = cOSX

—— —2sinxcosx
sinx

B cosx—2sin* xcos x

sin x
_cosx(1—-2sin’ x)

sin x
=cotxcos2x

(i) | 4(cotx—sin2x)=cos2x

4(cotxcos2x) =cos2x

cos2x(4cotx-1)=0

cos2x=0 or cotxzé

a=7(Q1,4) or tanx=4
n 37w

2x=",= or @=1.3258(Q13)

3z
"4

Ans:x=2. 27 133
4’4

x= or x= 1333 447 (rej)

g Y

)

sinAcosB+cosAsinB=g

sinAcosB—f~g=é
7 7

sinAcosB=—
7

sindcosB 4 2

cosAsinB_7T7
tan A —9

tan B
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7
8 (@@ o) 1
= =2(03x+1) ?
Y V3x+1 ( )
3
Y o 3Gx+)? M
dx
dy _dy dx
dt dx dt
3
S 2
3 3(3x-(:1) (0.125) Ml
- 2
8=(3x+1) M1
3x+l=-1—
4
1 . M1
x:—-—, -
4 y Al
()| y=2xlnx
dy 1 v
= =2x|— |+2Inx=2+2Inx M1
dx x
For increasing functions, 1+Inx >0
Inx>-1
x>- Al
e
9. | @ | y=(2x+l)’
L 21y M
dx
x=0,éz=—2
dx
Eqn of tangent: y = —2x+¢
1=-2(0)+c¢ M1
c=1
y=-2x+1 Al
(b) | Where tangent intersects the x-axis, y =0
0=-2x+1
e=l M1
2
11 1(1
Area = dx——{ = |1
02x+1 2(2) Ml
1 '
= ':—2—111(2.76-(* 1)1} -—Z M1
:_l.ln3...}_ Al
2 4
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8
10. | (@) | Let LFBC=x,
Z CAB = x (tangent chord theorem) M1
Z FED = x (angles in same segment) M1
By the converse of alternate angles, since £ CBA = £ FED, AB is parallel
to DE. Al
(b) | ABCF and AEDF B1
Bl
(b) | AABF is similar to ABCF. M1
Therefore
AF _ BE M1
BF CF
AF x CF = BF* (shown)
11. M1
@ GraaPr=22 -2
-5
Grad SQ = —;— M1
Eqn SQ:
~lrve
ap’
1
T==03)+c
53
11
c=—
2
111
EgqnSQ:y=—x+— Al
an SQ:. 2 2
(b) GradPR=l9—=—2 M1
Eqgn:
y=-2x+c¢
7=-203)+c
c=13 Al
y=-2x+13
© 1-3 2 3 3 M1
Area POR = —
219 -1 7 9
= %[(3+14+ 27)-(18-3-21)]
1
=~ #4-(-6)
=25 Al
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9
12 | (a) ] B1
b
® log, (5-x)=2
G-x)} =3 Ml
5-x=3"
Eqn straight line:y =5-x Al
(¢) | 1 solution Bl
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1 @) | p”—4ac=(2a)* - 4(1)(24> - 3b)
=44’ —8a’ +12b

=12b-4d°

=4(3b-a’)

Since 3b—a’ > 0, hence b”> —ac > 0.
Two real and distinct roots.

(b) | Substy=5-2x into

Y +y-3x=9

(5-2x)" +5-2x-3x=9
25-20x+4x* +5-5x=9
4x* -25x+21=0
(4x-2D(x-1)=0

21
x=—orx=1
4

© ) ® h=——51-t2+4t+2

L 2
=——(*-20t-10
5 ( )

:--;;[(t—IO)Z—f.OO—}.O}

=—é[(t—10)2——110]

=—-%(t—10)2+22

(ii) | Max height=22m

10+ 2\/§)ﬂ=—;—7rr2(3—x/§)
230463 3443
3-3 3443
 90+3043 +183+18
9-3

=%‘f_6‘fg_\/§=18+g\/§

I =18+83 +(3=+/3)
=18+8/3+9-6\3 +3
=30+243
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3
3 |(a) (2 1)‘3
x — e
3x
9 G—-r 1 g
T = x* -
’ (r)( ) ( 3xj
Powers of x=18~2r—r
=18-3r
=3(6-r)
Multiple of 3
(b) ’
(xz—Lj (1+6x" +9x°)
3x
Termwithx*,r=8—>38 -
x
Term with x>, r =7 —> - 361
3'x
Tennwithxo,r=6—>-§—3
84 36 9 280 8 1 7
Product = —(1) - 6 )+ — ()=t —=——
3"() 37x3( ) 38x6( ) 243 81 81 243
4 -
(@ MidptAB:(S 11’7+15J=('3’11)
2
GradAB = -7 _ 1
-11-5 2
GradPB =2
EgnPB:y=2x+c
11=2(-3)+c¢
c=17
Egn:y=2x+17
M) | y=2x+17——-——- 1)
y=-2x-3—————- (2)
2x+17=-2x-3
x=-5
y=1
C(-5,7)
Radius = (5+5)* +(0) =10
EgnCircle: (x+5)* +(y —7)* =100
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©

AD is diameter
C(-5,7) is midpoint of AD

(5_+’ﬁ Zﬂ) =(-5,7)

2 2
x=-15
y=7
D(-15,7)
@ | —15<k<5
© | (x=5) +(y-7) =100
5 (a) _l-sinx
 cosx
dy _ cosx(—cos x)—(1—sinx)(—sin x)
ax cos® x
_ —cos® x+sinx—sin’ x
- cos® x
_sinx—1
 cos’x
= tan xsec x —sec’ x
(b) Itanxsecx-seczxdx=l_smx+c
cos x
jtanxsecxdx—fsec%dx:I‘Smx+c
cosx
jtanxsecxdx—tanx=l—Slnx
cos x
J‘tanxsecxdx=1_smx+tanx+c
cos x

z M1—a 1

j%anxsecx dx=!l Smxﬂhtamx}4
o | cosx 0
=| ==+ ~[1+0]

2
=V2-1+1-1=+2-1
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5
6 @ j53f(x)dx+j3x—1;f(x)dx=8
0 5
3(8)- [, x— K (x) dx =8
24—j5xdx+j51;f(x)dx=8
3
2 5
24— {—} +kj f(x)dx=8
24-[2~—9—j+k(4)=8
2 2
4k = -8
k=2
B O | -14x+14x-3 4 B = C
x(2x~1)*? x 2x-1 (2x-=1)
~14x* +14x -3 = A(2x—1)* + Bx(2x-1)+Cx
Letx=0,-3=4
Letx=l,—ﬁ+7—3=-i—C~>C=¥
2" 4 2
Letx=1,-14+14-3=A4+B+C
-3=-2+8
B=-1
“l4x’+14x-3 3 1 1
x(2x—1)° x 2x-1 (2x-1)°
(ii) J~*l4x +14x-3
x(2x—-1)°
_[-2- ! + 1 > dx
x 2x-1 (2x-1)
-1
=—31nx———l—ln(2x—l)+(—2—x—l—)——+c
2 2(-1)
1 1
=-3lnx-——=In@2x-1)- +
2 2(2x-1)
7 | (@) | PQ=100sin6—40cosd
OR =100cos 8+ 40sin 8
P =100+40+100sin & —40cos &@+100cos 8+ 40sin &
=140+140sin 0 +60cos @
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P=140+140sin 6+ 60cos 8
60cos & +140sin & = Reos(f—a
R=.23200

a =008

P =140+ /73200 cos( — 668

(¢l

350 =140+4/23200 cos(8 - 66.8%
110

Basic angle =43.764¢ {QL 4

§-66.8°=—43.764° or 43 764"

cosfB-668" =

8 |ta}

x
ST

P, A 4
—& g e
3 3 3
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7
b 2
®) d—y=223"—f—+3
dx
When x =2
Y o9t 41
dx
y=(2e"+)x+c
%é” =(2e* +D(2) +c
%e"’ =4e® +2+c
c= —me6 -2
y=(2e6+1)x—1—39e6-2
9. |(@ | lgy=lga+blgx
lgy=>blgx+liga
1
Y=-X+c
3
1
7 =§(6)+c
c=35
-1
3
lga=35
a=10’
®) | @ 3
25 ¢ ®
2 e
15
e
1
0.5 L
e
0 .
0 02 04 06 08 1 12 14 18
Axis M1, Points and line M1
Incorrect value: y=3.5 Al
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i | s

59+ 2 0340

(i)

Gradient=p=-2
Vertical intercept =~k =3
k=-3

10 @ y=dp_t_4
2

s=lt3—-1—t2——4t+c
6 2

When s =0,¢ =0 therefore c =0
1 1

s==£ -4
6 2

At max velocity, il =0
dt

1-1=0
t=1
L)

Displacement = 1.1 4=
6 2 3

()| #-2-8=0
(t~4)(r+2)=0
t=40r -2
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©

s=lﬁ—lﬁ 4t
6 2
t=0,5=0
t=4,5=-131
3
t=6,5s=-6

Total distance travelled =13 % +7 % = 20% m

-End of Paper-
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