O-LEVEL ADDITIONAL MATH 2025 - PAPER 1

Question 1

Let P be the price of the item.

By the end of the 15t month, P =300(0.95)
By the end of the 2" month, P =300(0.95)’
By the end of the ™ month, P=300(0.95)"

300(0.95)" <120
(0.95)" <0.4

12(0.95)" <1g0.4
nlg(0.95) <l1g0.4

n>17.864
Son=18

18 complete months have elapsed before the item is sold.

Question 2

Let kx> +2x+k+1=x+1

ke +x+k=0
For y=kx* +2x+k+1 to be completely below y=x+1,
k<0 and (kx2 +x+k) ’s Discriminant < 0
(1) ~4(k)(k) <0
4k*—1>0

(2k+1)(2k~1)>0

.‘.k<—l or k>l
2 2

1
Lk<— (k<0
> ( )

[Ans: 18 ]

1
Ans: k<——
[ 2 ]



Question 3
[ Ans: (a)(i) (a—b)(a3 +ab+b2)(ii) 61 or 301447 (b) prove ]

(@ () a-b :(ax—b)(a2 +ab+b2)
(i) 347° 286" = (347—286)[3472 +(347)(286)+2862} = (61)(301447)

.. One of the factors is 61 .

2 2

1 3 3
:5[(x+n) —(x—n) }

| 2 ’
=[xt m=(emm) ][ (xn) s (xeem) (e} ()’

:%(2;1)[@2 +2nx+nz)+(x2 —”2)+(x2 —2nx+n2)}

o ) Gn)

= n(?ax2 +n2)
- - (x+n) (x=n)
Since n is a factor of 5 — 5 , it is divisible by n. (proven)
Question 4
[ Ans: (a) x" +(n+1)x" Inx (b) Lx"+1 Inx— - "+ C
n+l (n+1)

(a) %(x"+1 In x) = x"! (%j+(n +1)x"Inx=x"+(n+1)x"Inx

(b) From part (a),

d n+ n n
E(x 1ln)c):)c +Xx (n+1)1nx

X" Inx= J.x" +(n+1)x” In xdx
X" Inx :jx"dx+I(n+l)x” In xdx
n+1)jx” In xdx = x™" lnx—jx"dx

(
1
1 nl d — n+11 _ n+l
(l’l+ )‘[x nxax =x nx —n+1x

J.x” In xdx = L)c”+1 Inx— !

2x””+C
n+l (n+1)




Question 5
[Ans: (@) Inx (b) 4A=49.4,b=2]
(@) y=d4x’

lnyzln(Axb)

Iny=InA+Inx"

Iny=blnx+In A4

.. Inx is plotted on the X -axis.

(b) Equation of straight line: Y =bX +1In 4
12.1-6.3 )

Gradient of the line, b= =
4.1-1.2

LY=2X+Ind

When X =12, Y=6.3,
6.3=2(1.2)+1nA

n A= =494

Question 6
[ Ans: (@) show (b) minimum point ]

1
(a) y:%x2 —3\/;+1:%x2 —3x2 +1

1
Q:l(zx)_g,(lj 2:x_i
dx 2 2 2Jx
At stationary point, d—y=0,

dx
3
x—i=0:>x2 =—

2x

[\O N [US)

(b) —=Xx-——==x—=x"1

.. Itis @ minimum point.



Question 7
Sa 5> , 5a’ ,

1 |
Ans: (@) ———x+—x'—-—x"+...(b) a=—=
[Ans:(@) S 1g*t 3 ¥ ¥ O 3]

SO RO R (YA CIH

5 2 3
(b) (4+i][l—axj =(4+ij i—S—a)c+si)cz—5i)c3+...
ax )\ 2 ax )\ 32 16 4 2

Coefficient of x: —@ + 25_a =5a
16 4

2 2 2
Coefficient of x”: 2(1:1 _25a" __13a

2 2
Sa = 2(—1—5(12)
2

5a+15a° :O:>5a(1+3a)=O

az—% or a=0(NA)

Question 8

[ Ans: (a) —\/§<a<\/§(b) a=—J3 or a:\/g]

@ =9 +(y=1) =1 —(1) y=x+l - (2)

] xX—a 2 2
Sub. (2) into (1): ( : ) +[(x+1)-1] =1

(x—a)2 +2x2=2
(x2 —2ax+a2)+2x2 =2
3x* —2ax+a*—-2=0
For 2 distinct intersection points,
(3x2 —2ax+a’ —2) ’s Discriminant >0
(-2a)" -4(3)(a’-2)>0
4a* —12a* +24>0
a’-3<0

(a—\/g)(a+\/§)<0

R 3<a<x/§

(b) If y=x+1 is a tangent to the curve, 3x” —2ax+a’ —2 has Discriminant=0.
(-2a)" -4(3)(a*-2)=0
na=—3ora=+3



Question 9

[ Ans: (a) prove (b) @ =

1+sin2¢9_1+cos2«9

sin @ cos @
_ €0s @ +sin 26 cos O —sin @ —sin 6 cos 20

(a) LHS =

sin @ cos
cos<9+23in6?cos20—sin9—sin9(200520—1)
sindcos @
cos@+2s1n0cos 6 —sin @ —2sin @ cos> 9+sm0 cos@

sinfdcos @ " sin@cos

= .1 =cosec = RHS (proven)
sin @

(b) 1+‘s1n9 B 1+cos260 _9sind
sin@ cosd

cosecd =2sin@

sin’ 9=l
2

sm6’——L or sm&—— (NA '.'7r<9<%7r)

V2 7

Basic angle =

LO=r+

Bl sy

z 7r('.'7r<«9<§7r)
4 2

Question 10

[Ans: (a) y

(@) y=2sinax—3cos2x

dy .

— =2acosax+6sin2x

dx

When x=0, y=2sin(0)—3cos(0)=-3, %:Zacos(0)+6sin(0)=2a

X
- (L __1

Equation of normal: y—(-3)= 2a(x 0)=y i 3
(b) P(0,-3)

At Q, y=0,

—ix—3=0:x:—6a .'.Q(—6a,0)
1
5(6a)(3)=27

1
—Zx—3 (b) a=3]



Question 11

[ Ans: (a) 1.6 units/s (b) x=20 ]
(a) Let AB=y

y2:x2+32

y= x2+9=(x2+9)5
dy 1., . X
hicap—— 9) 2(2x)=

dx 2(x ’ ) ( X) x*+9

When x=4,

dx
— =2 (given
7 (given)

dy _ 4

= =0.8
dx  4*+9

b _d & e 16
di  dr  dr

(b) Let the area of the square be 4.

A=y"=x"+9
a4 _
dx

2x

d—A:d—Ax@£8O
dt  dx dt

2x(2)<80
x<20

.. Maximum possible value of x =20.



Question 12

[ Ans: (a)(i) x= l,

(@) () y=acoskx

When y=0,

2k

acoskx=0=coskx=0

T

2

k=2 =x=" or kx:3—7z:>x
2k

<. x-coordinates of 4 and B are —— and 3z respectively.
2k 2k

2

(i) Let M be the mid-point of 4 and B.

RV 1

i
2k

4 M AM =2k 2k _ 7 CM=a
/, 2 2k
Vd a
tang =
2k
a= Z = L3 (shown)
¢ 2k) 2k
(b) Area of triangle ABC =1
1[2) 3
2\ k )\ 2k
3
—=1
4k
1
= 7?32
4
I 1
4 4
k=—3 d (NA -k >0)or k:3 ad (shown)
2 2
1
Amplitude = a = a3 34
2
Period = 2z = il
k 1
34

1

X :z—z (a)(ii) prove (b) amplitude =34, period =

4
— 1

34



Question 13
[Ans: (a) (x+2) +(y+2) =82(b) 3<a<-1]

(@) 2y—3x=17

2
4 2 2

Let the center of the circle be at (k,-2).
2y —3x =17

= Center of the circle is at (—2,-2).

Radius of the circle = \/(—2—(—1))2 +(-2-7) =82
.. Equation of the circle: [x—(—2)]2 +[y—(—2)]2 = (@)2 = (x+2)2 +(y+ 2)2 =82

(b) When x=7,92+(y+2)2=82:>y=—3 or y=-1 x=7

Since (7,a) lies within the circle, -3 <a <—1.



