O-LEVEL ADDITIONAL MATH 2023 - PAPER 2

Question 1

ool (o o 4

(k +2x)| 64—96x+60x" —20x"... |

[Ans: k=6 ]

The term in x3:
k(-20%°)+(2x)(60x* ) = 0x®
20k +120=0
K= -120
-20
k=6

Question 2
[ Ans: (a) Prove (b) Trapezium ; Reasons ]

(a) £ZBAD = ZFAB (Common angle)
Z/BDA = ZABF (Alternate segment theorem) 4
ZABD = ZAFB (Sum of angles in a A is 180°) F
AABD ~ AAFB (AAA) s

(b) £ZFBD = ZBXC =90° (Angle in a semicircle)
/FBX + ZBXC =180°
= BF || EC (Co-interior angles add up to 180°)

B
BF || EC and BF # EC, EB is not parallel to CF . 2
EBFC is a trapezium (1 pair of parallel sides).




Question 3
[ Ans: (a) 86°C (b) 14.1minutes (c)(i) 0.00794 (ii) 11.7 minutes ]

(@ t=0, T =86e"%" =86

(b) 86" =37

@008t _ 3_7
86
—0.06t =1In 37
86
t=1n37 -+ (~0.06)
86
=14.1
(c) (i) 1hour, t =60 (minutes)
86e (%) =82
p 604 _ Q
86
—604 =1In 82
86
82
A=In—+(-60
o5~ (760)
=0.000794
1

@)  T.=3T,

c

8667006t 3(86 @ ~0-000794t )

-0.06t
€

0.000794t

NP, NP NP DN

e

@ 0.06t-(~0.000794t)

—0.059206t
e =

—0.059206t = In %

t= In%+(—0.059206)

=117



Question 4

2tan A
1-tan® A
Let A=15°,
tan30°:2taLg'5
1-tan<15°
1 2tanl5°
J3  1-tan?15°
1—tan?15° = 2/3 tan15°

0 =tan?15°+ 2/3tan15°—1

(@) tan2A=

N \/(2J§)2 —_4()(~1)

tan15° =

2(1)
_23+4
2

—+2_.3

+tan15°>0, tan15°=2—+/3

(b) tan105° = tan(60" +45)
_ tan60" +tan45’
1-tan 60 tan 45

_B+1 1443
173 143
3424341
NCY
_4+2J§
)

-2-3
tan15° —tan105°
()2~
=2-J3+2++3

=4

[ Ans: (a) Show (b) Prove ]



Queston 5
[ Ans: (a) Show ; B=-36+45p-9qg (b) p=19=1]

2

@) j—y =-9sin3x—-15c0s3X, % =—27c0s3x + 45sin 3x
X X

2
pd—¥+qd—y+14y+34sin 3X
dx dx

= p(—27cos3x +45sin 3x) + g (-9sin 3x —15c0s 3x ) +14(3cos 3x —5sin 3x) +34sin 3x
=—-27pCcos3x+45psin3x—9qsin 3x —15q cos 3x + 42 cos 3x — 70sin 3x ++34sin 3x

=(—27p—15q +42)cos3x+(45p—9q —36)sin 3x
= Acos3x+ Bsin3x

S A=42-27p-15q, B=-36+45p-9q

(b) A=0,B=0
A=42-27p-159=0.....()
B=-36+45p-9q=0.....(2)

(2)+3: -12+15p-3q=0.....(3)
(3)x5: —-60+75p—159=0.....(4)
(1)—(4): 102-102p=0 =p=1
Subinto (3):-12+15-3g=0 =q=1



Question 6
[ Ans: (a) (2x+1)(3x—2)(x-1) (b) y=-0.585 or y=0 (c) 1-log, 3 ]

(a) Sub x:—% into 6x°> —7x*—x+2,

3] A3 (3o

. (2x+1) is a factor of 6x° —7x* —x+2

Factorising by comparing coefficient of x* and constant,
6X° —Tx> —X+2=(2x+1D(3x* + Bx+2)
_

By comparing coefficient of x,
6x° —7x* — x+2=(2x+1)(3x* + Bx+2)
B+4=-1 Bx

B=_5 4x

6x3—7x2—Xx+2
= (2x+1)(3x* =5x+2)
=(2x+1)(3x—-2)(x-1)

(b) 6(4”)+2(27)=7(2")+1
6(2y)2+2—2y—7(2y)—1=0
Let x=27,

6x2+3—7x—1:0
X
6x°+2-7x*-x=0
6x°—7x*—x+2=0
(2x+D)(Bx-2)(x-1) =0
1

2
X=—= or X=— or x=1
2 3
-1 oy -2 2V =1
2 3
(Undefined) ylogZ:Iogg 2V =2°
y =—0.585 y=0
2
c) 2V ==
(c) 3
y =log z
?3
=log,2-log, 3

=1-log, 3



Question 7

[Ans: (a) a=-10,b=2 (b) c=5 (c) 10.4m]

(a) Pel'iOdzgg—?—ﬂ-:ﬂ' r4

, 2 10F ==~ A= NN AN T AN T

AW AW AWAWA

VEAVAAVAAVAAVAAN
2 2 2 2 2

The amplitude of the curve is 10. The first shape of the curve on right of y -axis is/\.

sLa= —10

Alternative:

Sub b=2 and (%,10) into y =acosbx

10 = acos(2x77ﬂ)

10=a(-1)
a=-10

(b) (i) In order that particle will never change its direction,
v>0 = Particle is always traveling in the positive direction/at rest or
v<0 = Particle is always traveling in the negative direction/at rest.
“* C is a positive constant, v>0.
The value of ¢ is smallest when the minimum point is on the t -axis.
Minimum value of sin0.2t=-1, v_ . =c-5.

Solving c—5=0, smallest value of c=5.

Alternative: TS sossosoosoooooooossoooooos
If ¢ is a negative

constant, the particle will
never change direction
when v<0.=c<-5
The greatest value of

From graph v=5sin0.2t+5, - ¢ is a positive constant, smallest value of ¢=-5.

(b)(i) 5 = (5sin0.2t +8)ct
_ [—SCg.zo.Zt +8t£
=[-25c0s0.2t +8t]]
=[-25¢0s0.6 + 24]—[-25¢050.4 +16]
=10.4



Question 8
[ Ans: (a) grzsinZH (b) A==r%;0=45°]
(a) Area,

A= 3><%r2 sin(180°—260)

:grzsinZQ
2

Given that0 < 8 <90°,
0<26<180°

20 is an acute/obtuse angle.

= sin(180°—260) =sin 260

(b) A:grzsin 20

For maximum possible area, sin26 =1.

20 =90°
A,
S0 =45° Max
1
A—3 ?sin90° 20
—EI’ SIn 90°

S A=3p
2



Question 8 (Continuation)

[ Ans: (c) Show (d) =60.4° ]

(c) Let AE =2x B 2x c
X |
cosf =— !
r :
X=rcosé
Total length,
6x+4r=8rsing 4 £ 2x

N}
=

6rcos@+4r =8rsin@
6cosd+4=8sind
4 =8sinf#—6c0sd
2=4sind-3cosd

4sin@—-3cosf =2 (Shown)

(d) 4sin@—3cosd =Rsin(6—a)
4sin@-3cos@ =Rsin@cosa —Rcosfsina

4=Rcosa.....(1)
3=Rsina.....(2)
(D> +(2)*:R*=4*+3 = R=4+3=5
(2).sina _3 3 3

: —tana== a=tan*==236.87°
@ cosa 4 4 4

4sin @ —3cosf =5sin(0 —36.87°)

5sin(6—36.87°) =2 Ref £

sin(0—36.87°):§ — (9)|®

Ref / = sinlé 235780 T |C

0° <0 <90°
-36.87° <6 —-36.87°<53.13°

0—36.87°=23.578°
60 =60.4°
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Question 9
x—15

[ Ans: (a) Show (b) %+

3V x2 —30x+289

; Show (c) 5hours 8 minutes ]

(a)Distance,

CX =87 +(15-x)’
—\/64+225-30% + X

= /X2 —30x+289
Total time, T =T,y +T,¢
_Distance
B Speed

1' 2_
T=§+ X 32X+289 (Shown)

Time

1 1,, 1
(b) T:gx+§(x —~30x+289)°

dar 1 1

— =—4+x

dx 5 3
1

1 L
E(x2 —30x+289) 2 (2x—30)

x-15
==+
5 3x*—30x+289

dT
For time taken to be minimum, —=0.

dx
1+ x—15 0
S 34x?-30x+289
x-15 1

3/x*-30x+289 5
—5x+75=3x? —30x + 289
(-5x+75)" =9(x* —30x + 289
25x? — 750X +5625 = 9x? — 270X + 2601

16x* —480x+3024=0
x* —30x+189 = 0 (Shown)

(©) x? —30x+189=0
(x-15)" —225+189=0
(x-15)" =36
x-15=6 or Xx—15=-6
x=21 Xx=9
(Rejected)

- Distance x <15

1 1 2 2 8
T==(9)+=(9°-30(9)+289)? =5-—=5—
5() 3( ©) ) 15 60

5hours 8 minutes
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